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FISH-CULTURAL INVESTIGATIONS IN MONTANA, WYOMING, AND TEXAS. 

INTRODUCTORY. 

The investigations covered by the accompanying reports of Prof. Barton W. 
Evermann, assistant in the Division of Scientific Inquiry, entitled “A Reconnaissance 
Of the Streams and Lakes of Western Montana and Northwestern Wyoming,” aiid 
(‘ Report upon Investigations made in Tesas in 1891,” were undertaken in compliance 

&ilb-katolierg in tho Rocky Nountain region and Gulf Stales : For investigation revpocting tho edvisa- 
bility of establishing a fish-hatching station iu the Rocky Mountain rogion in the States of Montorm 
or Wyoming, and also a shtion in the Gulf States, one thousand dollars, eatoh ; in all, two thonsand 
dollars. 

These reports were transmitted to Congress in February, 1892, and were printed 
as Senate Miscellaneous Document No. 65, Fifty-second Congress, first session. The 
importance of the information conveyed in them bas made it desirable that they should 
be put in a form that will permit of wider circulation, and they accordingly are pre- 
sented as articles of the Bulletin. 

The direct object of the investigations was for the purpose of determining the best 
locations for fish-cultural operations in the regions mentioned, but their scope wa’s made 
more comprehensive for reasons which are obvious. The character of the fish.cultura1 
Operations which may be profitably undertaken in any region varies with climatic 
conditione and with the physical, chemical, and biotic features of its waters. These 

tors must be more or less accurately known in order to determine the extent and 
e of the fish-cultural installation needed and to direct advantageously the stocking 

the waters in the interest of which a station is sogght to be established. 
In Montane and Wyomiiig the fiela explorations were begun at Helena, Montana, 

, aud continued until August 27; in Texas they commenced November 
were prosecuted until December 7. 
ho field of investigation, both in the Rocky Mountain region and in Texas, was 

as not practicable, nor was it necessary for the partioular purpose to be 
hed, to explore the entire area of the States named.. From a knowledge of 
tions to be ftllfilled I was able to limit the area to be examined and thus 

detailed and careful inquiry than would have been otherwise possible 
limited means available. 

ortant duties in connection with the operations of the Fish Commission steamer 
ired Prof. Evermann’s presence aboard the vessel before he was able 

plete his studies of the fishcs obtained iu Texas. AS soon as opportunity 
a supplementary report on the subject will be presented. 

, mith instructions from Congress in an act approved Marcl1\3,1891, as follows: 

“ 

MARSHALL MUDONALD, 
Commissiowr., 

1 
F. C. 13, 1891-1 
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1.-A RECONNAISSANCE OF THE STREAMS AND LAKES OF WESTER& 
MONTANA AND NORTHWESTERN WYOMING. 

BY BARTON W. EVERMANN, PH. D., 
Assidant, U S. Fish Conrmtkzhn. 

SUMMARY OF REPORT. 

In this paper are presented the results of investigations in Montana and Wyoming 
made during the summer of 1891 under the direction of the U. 8. Oommissioner of 
Fish and Fisheries. 

In carrying out the instructions firnished by the Commissioner, it was highly 
important that a careful study be made of the physical and natural-history features of 

e Streams and lakes of the region. L* Attention was given to the general characters 
the streams and lakes, their size, depth, current; the nature of obstructions, if any, 

n the streams; the source of water supply, whether from lakes, springs, or melting 
W; the temperature of the water at different times and different places; its clear- 
s, and to what extent contaminated by mining operations or heavy rains; the 

Ology of the region through which the stream flows, and the composition and nature 
the bottom and bmks of each river or lake. 

In studying the natural-history features of the streams special attention was given 
the kinds of fishes $hey contain, their abundance, size, condition, and distribution; 
80 to the invertebrate life, such as crustaceans, insects, and mollusks, serving as food 

The important question of the geographical distribution of fishes was kept con- 
mtly in mind, and attempts were made to trace the limits in the range of certain 
~ i e s ,  and to determine, if possible, the definite solution of certain difficult problems 
esented in the distribution of the trout and blob in Yellowstone National Park. 

In  making my investigations looking towltrd the selection of a suitable site for a 
station, were made to as many pkWes as Our time would permit, or 
ssary for the purposes of the investigation. The station for this region 

e devoted almost exc1:lusively to the hatching and rearing of various species 
other BaZmorzib. The requirements for the successful operation of such 

y be stated briefly as follows: 
re mater: (a) A constant supply of not less than 1,000 gallons per minute. 

rature should not at  any time exceed 500 or 55O, and would better be 
There sh&ld be no danger of contamination from m y  source. 
6 ground: (a)   he amount should be 20 t o  30 acres. (6) It should lie 

nvenientlr near to  the source of water supply. ( 0 )  There Should be sufficient fall 
8 
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between the source of water supply and the hatchery building to permit a gravity 
supply. (a)  The ground should lie so as to permit easy drainage of any or all of tho 
ponds. 

3. Tlw Zocation should be: (a )  Central with reference to the region to be stocked. 
( 6 )  Such as to afford good railroad facilities. 

In the detailed portion of this report I have discussed at length the advantages 
offered by fourteen of the most promising localities. The one most nearly filling all 
the natural requirements is Horsethief Springs. TlieRe springs, located in Montana, 
near the northwest corner of the Yellowstone National Park, are among the largest 
and most remarkable that are to  be found anywhere in the United States. Their 
remoteness fiom a railroad is apparently the only objection to them. 

The springs at  Botteler’s ranch, just north of the Park, areexcellent in every way, 
as are also the Davies Springs, near Bozeman. Child’s bedrock drain near Helena, 
Cottonwood Creek at  Deer Lodge, and Rattlesnake Creek near Missoula are places 
that should be considered, as each offers advantages of one kind or another. 

After considering the advantages offered by each of these various places, I would 
recommend that the selection be made from the three which are near the Yellowstone 
National Park, vie, Horsethief Springs, Botteler Springs, and Davies Springs. 

B R I E F  STATEMENT O F  ITINERARY. 

I left Washington July 7,1891, for the West, and, being joined at Terre Haute, 
Indiana, by Prof. 0. P. Jenkins; of Leland Stanford Junior University, and Mr. Burn. 
side Clapham, of Monroeville, Indiana, we proceeded to  Leadville, Colorado, where we 
remained until July 16, when we left for Helena, Montana, where we arrived on the morn- 
ing of the 18th. Here we begau our work by examining the streams of that vicinity. 
From there we proceeded westward to Elliston, then south to Deer. Lodge, Dillon, and 
Red Rock, carefully examining the waters of that region. Returning, we spent a little 
time at Silver Bow, then proceeded northwest to  Missoula, where we spent three days 
exploring the streams accessible fiom that place. From Missoula we went still 
farther northwest to Ravalli, then by stage across the Flathead Indian Reservation to 
Flathead Lake, where we took the boat for Demersville, on Flathead River, about 30 
miles above the head of the lake. After spending a day at Demersville, we took the 
steFm yacht Lillian, which had been placed at  our disposal by the owners, Hon. 
William Muth and Mr. Edward Harwood, and went down the river to  the east side of 
the lake at  the mouth of Swan River, where we stopped at the quarters of the Helena 
Rod and Gun Club for two days, during which time we examined that part of 
Flathead Lake, the Swan River, and made a trip across the country 7 miles to  Swan 
Lake. Leaving the Flathead Lake region August 4, we returned to  Helena, where 
we spent a day inspecting Eon. W. C. Child’s bedrock drain, and then proceeded to  
Mammoth Hot Springs in the Yellowstone National Park. Here we secured a proper 
camping outfit, and started out August 7 for a tour of three weeks through the 
Yellowstone National Park and the little-known region in Wyoming lying south of 
the Park. 

During this expedition we had as our guide Mr. Elwood Hofer, whose energy, 
intimate acquaintance with the region, and personal knowledge of the work already 
done by the Commission in the Park, made his services invaluable to us. 
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The objects of this trip were: 
(1) III compliance with our instructions, we desired to visit all the waters of the 

Park in which plaiitings of various species of 8almonidcc: had been made by the Com- 
mission in 1889 and 1890, to  determine, if possiblej the measure of success that has 
attended that work; 

( 2 )  A more tliorough study of tlie streams of the Park than had hitherto been 
made was necessary to an understanding of the very interesting questions of geographic 
distribution which are there pre,sented; . 

(3) It was desirable, as a part of the question of distribution, to visit the region 
at the headwaters of Atlantic and Pacific creeks, and to determine, if possible, the 
exact nature of the famous Two-Ocean Pass as a barrier to the distribution of fishes; 

(4) We desired to  make investigations $ith a view to discovering if tliere are not 
Yet other waters in or near the Park that are without fish and the stocking of which 
might very properly be undertaken by the Coinmission; and 

(5 )  We wished to examine various streains and springs in and about the Park 
Wit11 reference to the selection of a site for the looation of a fish-cultural station, if any 
Suitable could be found in that region. 

It may be added here,. that these explorations were very satisfactory from both 
the economic and scientific points of view, the results being among the most important 
obtained during the summer’s work. 

We returned to Mammoth Hot Springs at  noon, August 25. The afternoon of that 
day and the day followiiig were spent in examining the streams in that vicinity and 
at Cinnabar and Horr, just north of the Park line. On the evening of the 26th I went 
by rail to Bozoman, leaving Prof. Jenkins and Mr. Clapham to examine Botteler 
springs, between Cinnabar and Livingston. After spending one day inspecting tho 
streams and springs about Bozernan, I returned to  Livingston, where I was again 
joined by Prof. Jenkins and Mr. Clapham. We decided liere to close our investigations 
for the season. 

AURNOWLEDGMENTS. 

In this connection I desire to express the thanks of myself and the other members 
my party to  the various gentlemen in Montana and Wyoming who assisted us in 

Mention should first be inado of Senator T. 0. Power, who 
intorested in the efforts of the Fish Conmission looking toward increasing 
of the food-fishes of Montana. Senator Power took pains to acquaint the 

tho State with the purposes of our visit, and through him we were enabled to 
et many of the most prombent citizens, who rendered us assistance in many ways. 

elena numerous courtesieswere extended tous by Maj. Robert C. Walker, secretary 
board of trade; also by Hon. Willisin Muth and Ron. W. C. Child. At Deer 

able to make more thorough and extensive explorations than would 
been practicable through the kindnese of Mr. N. J. Bielenberg, Mr. 

superintendent of the State prison, and Prof. Frank Traphagen, of the 
kana, At Missonla we were assisted in visiting the vadous streams of 
Hen. w. M. Bicl&rd and Mr. B. A. winstanley, and Vere showli favors 
men of that city. 

e were enabled to visit the swan Lake region through the kindness of Mr. 
Harwood, of Demersville, a;lid Hon. William Mutll, \Tho placed their small 

arious ways in our work. 
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steamer at  our disposal. Mr. Harwood accompanied us on allof our trips about this 
region and assisted us in many ways. I was able to make much more thorOugh inves- 
tigations in the vicinity of Bozeman than would otherwise have been possible in the 
time at my disposal, through the kind and courteous assistance of Hon. 0. P. Chisholm, 
Walter Cooper, esq., and Mr. W. A. Imes. To Oapt. George 8. Anderson, U. 8. Army, 
acting superintendent of the Yellowstone National Park, we are under special obliga 
tions for the loan of blankets and other articles, which added greatly to the comfort of 
our trip through the Park. Capt. Anderson takes en active and intelligent interest in 
the efforts of the C o k s s i o n  to stock the Park with valuable food-fishes, and is ever 
ready to assist i t  in all proper ways. The opportunity to make the trip from Caiion 
Hotelto Horsethief Springs was due to the kindness of Mr. R. R. Uummins,whofur- 
nished free conveyance to the springs and back again to Mammoth Hot Springs. 

REPORT O F  THE INVESTIGATIONS. 

ITINERARY. 

July 7. Left Wnahington, District of Columbia, for Leadville, Colorado; was joined a t  Terre Haute, 
Indiana, by Prof. 0. P. Jenkins and Mr. Burnside Claphnm, and arrived a t  Leadville July 12. 

July 13-14. Spent at the Government hatchery a t  Evergreen Lakes, new Leadville. 
July 15. Left Leadville for Helena, Montana, where we arrived July 18. 
July 20. Drove to  McClellan and Prickly Pear creeks, east of Helena. 
July 21. Went t o  Elliston, where we seined Little Blackfoot River. 
July 22. Went t o  Deer Lodge; seined Cottonwood Creek and Deer Lodge River, 
July 23. Started with teams and saddle horses for the headwaters of Dempsey Creek, returning July 

25; examined Tincup Joe, Punch, Dempkey, and Race-Track creeb, and the lakes near Mount 
Powell, a t  tho head of Dempsey C y k .  ' 

July 25. Went to Dillon. 
July 26. Mr. Clapham w,ent t o  Red Rook, where he seined tlie Red Rock River the next day. 
July 27. Prof. Jenkins and I seined the Beaverhead River near Dillon. Went to Silver Bow in 'the 

July 28. Went to  Missoula; drove up Rattlesnake Creek several miles and examined it down to its 

July 29. Drove to Big Blackfoot River. 
July 30. Drove t o  Bitter Root River and Lo10 Creek, about 12 miles south of Mitjsoula. 
July 31. Went to Ravalli, and drove from there to  St. Ignatius Mission, where we examined Mission 

August 1. Took the stage for Flathead Lake, where we took the steamer for Demersville, on Flathead 

Auguat 2. Went on the steam launch down the river to the mouth of Swan River. 
August 3. Drove through the woods 7 miles to  Swan Lake; examined the lake, river, and Depew Creek. 
August 4. Returned to Ravalli and took train for Helena. 
August 5. Drove to  Mr. Child's ranch. 
August 6. Went to  Mammoth Hot Springs, Yellowstone National Park. 
August 7. Started out from Mammoth Hot Springs equipped for a three-weeks' oamping expedition. 

Traveled about 12 miles and oamped at head of Beavor Lake. 
. August 8, Traveled 18 miles to Canon Creek, where we camped. Prof. Jenkins and Mr. Hofer made 

a detour to  examine Gibbon River above Virginia Cascade. 
August 9. Traveled 9 miles to Nez Perc6 Creek, Prof. Jenkins and Mr. Clapham making a side trip to 

the junction of Firehole and Gibbon rivers. 
August 10. Rode about 10 miles to  Firehole River, just  above Old Faithful, where we oamped. 

* 

evening and examined Browns Gulch Creek. 

mouth. 

Creek; returned to  Ravalli in the afternoon and seined Jocko River. 

River, which we examined in the evening. 
. 
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August 11. Traveled 16 miles up the Firehole River, across the Divide and t o  the outlet of Shoshone 

August 12. Shoshone Lake t o  Lewis River, below the upper falls, 10 miles. 
August 13. Lewis River across Crawfieh Creek near Moose Falls to  President Camp, on Snake River, 

Allgust 14. Crossed Snake River and proceeded southward to Jackson Lake, 12 miles. 
August 15. Turned eastward and camped (in Pacific Creek, l2 miles from Jackson Lake. 
August 16. $'allowed up Pacific Creek 18 miles, where we again camped. 
August 17. Followed on up Pacific Creek 7 miles to Two-Ocean Pass, where we spent the day. 
August 18. Followed down Atlantic Creek t o  its mouth, crossed the Upper Yellowstone River, and 

August 19. Traveled 18 miles to  the mouth of the Upper Yellowstone River, camping near the mouth 

August 20. Traveled along east side of Yellowstone Lake 10 miles to  the mouth of Meadow Creek. 
August 21. Followed on down east shore of the lake to the Yellowstone River, crossed over, and went 

August 22. Proceeded down Yellowstonc River t o  the Grand Capion. 
August 23. I loft the party here and went across the country t o  the Norris Basin, from which place I 

accompanied Mr. R. R. Cummins to  Horsethief Springs, cqbout 42 miles west. The rest of the 
party proceeded down Yellowstone River to  the foot of Mount Washburn, where they camped. 

The main party traveled on 
to  Blacktail Deer Creek. 

Lake, where we made our fifth camp. 

20 miles. 

camped on Thoroughfare Creek, 12 miles. 

of Beaverdam Creek. 

Up to  Lake Hotel for mail, the rest of the party camping a t  mouth of Pelican Creek. 

August 24. Examined Horsethief Springs and returned to Norris Hotel. 

August 26. All members ofthe party reached Mammoth ,Hot Springs a t  noon. . 
August 26. Rode $0 Reese Creek above Cinnabar. Took the train in the evening, Prof. Jenkins asd 

Mr. Clapham stopping off a t  Fridley's to examine Botteler Springs, while I went on to Bozernan. 
August 27. Examined streams about Bozernan. Returniug to Livin6;ston that night, I was joined 

there by Prof. Jenkins and Mr. Clapham, and we took the train for the east. 

PHYSIUAL FEATURES OF THE REGION EXAMINED. 

The desirability of reaching as many places as possible in the investigations 
Pertaining to the selection of a site for tho hatchery required us  to cover a much wider 
area in the BeasOnIs work than would otherwise have been advisable. Nothing like 21, 

measurement of the streams, the widths and depths given are the average 

mh stream is believed to be slightly under the exact amount. The volume given is 
number of gallons the stream discharges Per minute. 
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the mouth of the Yellowstone to the summit of the Bitter Root Mountains, about two- 
fifths belong to the mountain region, the remaining three.fifths consisting of broad, 
open plains lying east of the Rocky Mountain range. The mountain belt, which 
forms a broad margin along the western end, has probably an average width of 175 
miles, running northwest pdrallel to tlie western boundary. Besides these two lead- 
ing ranges and their interlocking spurs on the west slope, there are some minor ranges 
on the eastern side, which, though comparatively sinal1 in extent, are importaiit in 
respect to the influence they have upon the course of the water drainage and the form 
and direction of the principal valleys. 

In and about the Yellowstone National Park appears to be the great mountain 
nucleus of this region. Here the Bighorn, Yellowstone, Gallatin, Madison, Jefferson, 
Snake,and Green rivers have their origin. From this mountain center a number 
of short ranges run northward, giving direction to a number of streams. Along the 
southern border the Suow Mountains penetrate Montana for a short distauce, com- 
pelling the Yellowstone River to make a grand detour in order to sweep around the 
northern flank. In the central portion are the Belt, Judith, and Highwood mountains, 
forming an irregular group of s1iort and broken ranges, around which the Missouri 
sweeps to the northward before entering upon its long eastward stretch. These also 
have a nucleus where the Musselshell, Judith, Deep, arid Shields rivers take their rise. 

The mountains of this region, as 8 rule, are less rugged than those of Colorado. 
Thero are some very rough, rocky groups, such as the Grand TBtons, portions of the 
Main Divide southeast of Flathead Lake, and a number of’peaks east of Yellowstone 
Lake. Instead of the rocky, jagged sides and serrated crests, we usually Bee here 
smooth slopes and rounded outlines. 

According to Dr. Hayden, the elevation of both pountains and valleys of Montana 
is less than that of the great mountain belt of Colorado, Wyoming, Utah, Nevada, and 
New Mexico. The average aWxide of the entire State is given as being 2,260 feet 
lower than that of the other States named, a difference regarded as the equivalent 
of seven degrees in latitude. 

Climate.-Western Montana and northwestern Wyoming are among the most 
fortunate regions of America as regards rain aud snow. According to Prof. Arnold 
Hague, ‘6 snow falls early in October [in the National Park region] and rarely disap- 
pears before June, and throughout the winter it is said to lie 6 feet in depth over the 
plateaus and higher regions of the Park.” 

A discussion of the forests and other vegetation will be given in detail in connec- 
tion with the description of each stream or particular locality examined. It may be 
said here, however, that western Montana and Wyoming constitute a vast region 
which is for the most part covered with immense coniferous forests on the mountains, 
while here and there are a few large tracts with little or no timber, such as the plain 
at the south end of Flathead Lake, constituting the greater part of the Phthead 
Indian Reservation, and such valleys as those of the Prickly Pear and Deer Lodge. 
On the mountains the timber line is not far from 9,000 feet above sea level. At this 
height the dwarfed, scraggy spruce trees are mere bushes, uot over a yard in length, 
and lie pressed flat upon the ground by the heavy snows. The forests are extremely 
heavy on the Big Blackfoot River, about Swan Lake, below Dempsey Lakes, and the 
region south and east of the Yellowstone National Park which has recently bsm 
added to the Pask as a timber preserve by proclamation of President Harrison. 



FISH-CULTURAL INVESTIGATIONS IN MONTANA AND WYOMING. 9 

1. C~arko pork : 
1. Flatheed River. 
2. Flathead Lake. 
3. Swan River. 
4. Dopew Creek. 
5. &?a11 Lake. 
6. Post Creek. 
7, Mission Creek. 
8. Joeko River. I 

1. Clarlco Pork-continued: 
9. Missoilla River. 

10. Bitter Root River. 
11. Lo10 Creek. 
12. Rattlemake Creek. 
13. Hell Gate River. 
14. I3ig Dluclcfoot River. 
16. Little Blackfoot River. 
16. Door Lodge River. 
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A,-COLUMBIA RIv in  BASIN-Continued. 

I. Clarke Pork-continued: 
17. Rock Creek. 
18. Tincup Joe Creek. 
19. Cottonwood Creek. 
20. Dempsey Creek; (a) Dempsey Lakes. 
21. Race-Track Creek. 
22. Peterson Creek. 
23. Silver Bow River. 
24. Browns Gulch Creek. 

II. Lewis Fork, or Snake River : 
1. Shoshone Lake; (a) Heron Creek. 
2. Lewis River. 
3. LewisLake. 
4. Aater Creek. 
5. Crawfish Creek. 
6. Polecat Creek. 
7. Jackson Lake. 
8. Pacific Creek. 

, 9. Inness Lake. 

B.-MISSOUHI R I v m  BASIN. 

I. Upper Yellowatone River: 
1. Atlantic Creek;(a) Jay  Creek; (a) Sene- 

cio Creek. 
2. Bridger Lake. 
3. Thoroughfare Creek. 
4. Escarpment Creek. 
5. Cliff Creek. 
6. Mountain Creek. 
7. Trapper Creek. 

1. Beaverdam Creek. 
2. Columbine Creek. 
3. Meadow Creek. 
4. Pelican Creek. 

1. Blacktail Deer Creek. 
2. East Fork of Gardiner River; (a) Lava 

Creek. 
3. West Fork of Gardiner River; (a) Glen 

Creek; (a) Inilian Creek; ( 0 )  Beaver 
Lake; ( d )  "+in Lakes. 

11. Yellowetone Lake: 

In. Lower Yellowstone River: 

111. Lower Ye2lowetone River-continued: 
4. Reese Creek. 
5. Botteler Springs. 

1. Horsethief Springs. 
2. Gibbon River; (a) Caiion Creek. 
3. Firehole River; (a) Nez Per& Creek. 

IV. Hadison River: 

V. Gallatin River: 
1. Bozemm Creek. 
2. Bridger Creek; (a) Davies Springs. 

1. Red Rock River. 
.2. Beaverhead River. 
3. Bighole River. 

1. McClellm Creek. 
2. Child's bedrock drain. 

VI. Jefweon River: 

VII. Priakly Pear Creek: 

COLUMBIA RIVER BASIN. 

STREAIHS TRIBUTARY TO CLARKE FORK OF THE COLUMBIA. 

Ullcurke Pork  of the Uolzlmbia.-This name is of somewhat varied application. It 
originally meaqt all of that river having its sources in the numerous small streams 
coming down from the mouutains east and west and uniting into one stream of 
considerable size in Deer Lodge Valley, and which runs from there north, west, and 
the11 northwest, until justbeyond the bouudary of the United States in longitude 117030' 
west, where it joins the Columbia at  Fort Sheperd. Starting a8 a small stream on the 
divide near Silver Bow, flowing northward through the beautiful and 'fertile valley of 
Deer Lodge, and receiving on its way numerous smaller streams from the mountains 
between which it flows, it receives the Little Blackfoot River at Garrison, where it 
turns westward and continues in that general direction to  the city of Missoula, 7 miles 
above which it receives the Big Blackfoot, a large tributary from the north. 

All of that portion above the mouth of the Little Blackfoot River is now generally 
known ag the Deer Lodge River. At the mouth of the Little Blackfoot it takes the 
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name Hell Gate River, which it bears to the mouth of the caiion just above Missoula, 
where it again changes its name and comes to be known as the Missoula River. The 
Hell Gate River is sometimes, however, made to include all that portion lying between 
the mouths of the Little Blackfoot and the Bitter Root, the latter uniting with the 
main stream just below Missoula; this seems to be the more logical division. For 
the next 30 miles, or until joined by the Flathead River, it is known as the Missoula 
River. From the junction of these two streams, it continues northwest for about 
80 miles through a well-wooded and magnificent caiion, and it is to this portion 
that the name 4' Clarke Fork" is now usually restricted. At the lower end of this 
caiion the river widens out greatly, forming the beautiful Lake Pend d70reille. At 
the outlet of this lake it begins to flow more slowly and quietly as the Pend d90reille 
River, which name it continuos to bear until it joins the Columbia. Some 25 or 30 
miles below Lake Pend d70reille there is a vertical fall of 8 or 10 feet, known as the 
Seniakwoteen Falls. Here the river is said to enter a narrow cafion, through which it 
rushes with such violence as to be wholly unnavigable, and then falls into the Colum- 
bia in a final plunge of 15 feet. The streams tributary to this @bat river are among 
the most important and most interesting of any of the ltocky Mountain region. 

Plathead River.-This is quite a large river and is the outlet of Flathead Lake. It 
receives numerous small streams from the east, chief among which are Jocko River, 
Mission, Post, Crow, and Muddy creeks. 

Jocko River.-We examined this stream near the railroad station at Ravalli, where 
it has an average width of about 40 feet and a depth of over 3 feet. The current is 
very swif tso  swift, in fact, that it was with greak ddifiiculty that we were able to use 
the seine. The bottom is of coarse gravel with occasional clusters of large bowlders. 
There is little or po vegetation in the stream. The banks are lined in most places by 
quite a heavy growth of willows, alders, cottonwoods, and other bushes. In some 
places along the stream are small ponds, well filled with various species of Algm W-d 
swarming with larval insect life. Frogs and tadpoles were also common, and in cne 
place a number of larval salamanders (Amblystoma tigrinurn) were taken. The water of 
the river is clear and cold, the temperature at 6 p. m., July 31, being 680. The Jocko 
is a very pretty river, and is regarded by sportsmen as a very good trout stream. We 
found trout quite abundant, as shown by the fact that we caught as many as a dozen 
at one haul with the 15-foot seine. Blobs and whitefish were also common-the blobs 
being large and fine, while only young whitefish were taken. A few small specimens 
of the long-nosed sucker (Uatostomus catostomws) were also taken. We were told that 
salmon trout are also found in the Jocko, but we saw no specimens. 

Mission Creek.-This is a clear, cold stream, about 25 feet wide and 2 feet deep, 
having its rise in the Mission Mountains d h e a s t  of Ravalli, and flowing through 
the reservation to join the Flatheall ~iver. '  We examined it in the vicinity of the 
Mission of St. Ignatius, where we found tkout of small size in considerable numbers, 
Post, Orow, and Muddy creeks are other small streams crossed by the &age road 
from Ravalli to Flathead Lake. Each of them is well supplied with trout. Froni 
Post.Oreek, which is somewhat larger than the others, we obtained specimens of the 
Oolumbia River sucker. It appears to be common in this stream and is no doubt 
found in the others of this region. At the Mission we saw several good-sized speci- 
,mans that had been brought in by the squaws. 
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Flathead Lake.-This lake, the largest in the State, jies 35 miles northward from 
Ravalli. It is about 30 miles in length from north to  south and averages perhaps 12 
miles in width. It is a very beautiful sheet of water, whose shores at the south end 
are without timber, but toward the north dense forests of pine and other evergreen 
trees come down to the water’s edge. In the northern portion are several small islands 
tolerably well timbered. This lake lies in what appears to  be an immense glacial 
valley, the lake itself being due to the enormous moraine lying at its lower end and 
through which the outlet has been cut. It is said to be very deep in many places, 
but we have no exact data upon that point. The waters are clear and cool. 

Flathead Lake is perhaps as well supplied with fish as any body of water in‘ the 
State. Mountain trout are abundant, grow to a good size? and are readily caught; 
salmon trout or bull trout are also common and are caught at certain seasons in 
considerable numbers by trolling. The Columbia River sucker also occurs in the 
lake, while the two large minnows, the Columbia chub and the ‘ l  squawfish,” are very 
abundant. At the different landings where our steamer stopped we amused ourselves 
by fishing for these species with hook baited with pieces of beef. Each species bites 
very readily and each shows some game qualities. It seems to  make but little differ- 
ence with what the hook is baited. In one instance, a very large (( squawfish” was 
taken with the fly by Mr. Clapham in Swan River, who felt sure he had a very fine 
trout until it was landed. So abundant are these two species, and so readily do they 
take the hook, that they often prove- quite an annoyance .to him who is fishing for 
nobler game. Whitefish are also found in the lake and, judging from the number 
of young that we saw, would seem to be common. However, those pemons best 
acquainted with the lake, with whom we talked, did not know of its occurrence there; 
and, still more curiously, the Oregon chub is known as ( I  whitefish” by those familiar 
with the lake. 

Flathead River.-At its north end, Flathead Lake receives its principal affluent, 
Flathead River. This is a large stream coming into the United States from British 
America west of Chief Mountain Lake, flowing through the lake, and then continuing 
southwest to join the Missoula as already described. We ascended the Flathead 

, River 28 miles to the new town of Demersville, where it is still 8 very large and very 
deep stream with a rather swift current. Some 30 miles above Demersville the current 
becomes more rapid, the head of navigation being at Columbia Falls, near where the 
three forks of the river unite. The Ashes of this pazt of Flathead River are, so far as 
we know, the same as found in the lake. At Demersville we found mountain trout, 

. squawfish, and Columbia River chubs quite common. Salmon trout are also caught 
there, but we saw none. 

Swan River.-Nearly east from the. mouth of the upper Flathead River is the 
Swan River. Big Fork, Swan River, Sweatinghotise River, and Sweating River are 
different names by which this stream is known on different maps, but it is more 
generally known to citizens of that part of Montana as Swan River. It rises on the 
Divide southeast of Flathead Lake, near the head of the Clearwater, a tributary of 
Big Blackfoot River. It flows about 80 miles northwest and then widens out to 
form Swan Lake. Narrowing again, it continues northward and then westward for 
about 20 miles further and then flows into Flathead Lake, only about 3 miles east 
of Flathead River. Swan River, at the outlet of‘ Swan Lake, is about 75 yards wide 
and averages about 5 feet in depth. Surface temperature at 3 p. m., August 3, 650. 
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The water is very clear and the current quite rapid throughout the greater part of its 
course between the two lakes. Not far below Swan Lake, and again not far above the 
mouth of the river, there are very picturesque rapids. The bed of the stream is, of 
course, very rocky for most of its length. In the more quiet places there is a little 
water vegetation. The region through which it flows is covered with a very heavy 
growth of timber, coming down to the water's edge. 

Swan Lake is distant from Flathead Lake a6out 7 miles, though the distance by 
the river is three times as great. This is a very beautiful lake, 16 miles long and 
varying from less than a mile to 3 miles in width. This lake, with its clear and ' 
sparkling waters, surrounded on all sides by dense evergreen forests, and studded here 
and there with small, well-wooded islands, rivals in beauty and picturesqueness any 
that the writer has ever seen; and the beauty of the river from the lake to the outlet 
is u~excelled. This lake is said to be a favorite resort for swans, ducks, and geese, 
several pa'iira of the latter breeding each year upon the small islands. 

Depew Creek.-Just below the foot of Swan Lake the river receives frpm the right 
a small stream known locally as Depew Creek. This little creek rises in springs and 
runs through very dense pine forests for its entire course, a distanoe of about S 
miles. It has a flow of less than 2,000 gallons per minute. The water is.very clear 
and pure, with a temperature of 480 at 11 a. m., August 3. The fishes of Swan Lake 
and Swan River are, so far as known, the common trout, salmon trout, whitefish, 
Columbia chub, squawfish, blob, and the Columbia River sucker. We obtained speci- 
mens of all of these except the salmon trout. 

Swan Biver, between the two lakes, is noted as one of the best trout streams in 
Montana, the @cater part of the entire distance being exceedingly well suited for trout 
fishing. 

Rattles~~ake C'reek is a stream about 20 miles long, rising in the mountains north of 
Nissoula and flowing through a rocky but well.wooded canon to the Missoula River at 
the town of that name. It is said to have its source in two small lakes, near a third 
lake which is drained by Olearwater Oreek into Big Blackfoot Itiver. The "divide" 
between this third lake and the two others is said to be of such s character that, with 
very little work, a ditch could be cut across which would result in bringing the surplus 
water of the third lake into those drained by the Rattlesnake, thus greatly increasing 
the volume of that stream. This is a very clear, cold stream flowing with a rapid cur- 
rent over a very rough bed of gravel and larger rocks, and containing very little water 
vegetation. The banks are lined with a heavy growth of trees, bushes, and vines, but 
this promises not to remain very much longer. The larger timber is being cut o e  
rapidly for wood, which is floated down the stream. At the time of our visit, at least 
3 miles of the stream was literally filled with an immense jam of cordwood which had 
been started down, and still above this we saw a constant line of sticlrs floating by to 
augment the large amount already in the jam. From the best information we could 
gain, all of this timber is being cut from Government land, and, whether by Govern- 
ment permission or not, it is certainly to be very greatly deplored. 

We examined this stream throughout the last 10 miles of its course, and took 
mea~uremonts just above Missoula. Temperature, 640 at 5 p. m., July 28. Width, 30 
feet; depth, 18 feet; current, 29 feet per second. This would give over 56,000 gallons 
Per minute. This creek flows its entire course through Govornmellt land, except the 
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last 2 miles.. The city of Missoula gets its water supply from this stream, taking it 
out less than 2 miles above the mouth. 

. There seems to be an abundance of suitable fish food, many species of insect larva, 
etc., being seen at  all places examined. The species of fishes found were the common 
trout, salmon Qout, and blob. All of these were quite common, the salmon trout 
being, perhaps, the most abundant, 

Big Blackfoot River.-This is one of the largest tributaries of the Hell Gate River, 
into which it flows at a point about 7 miles above Missoula. We examined it for the 
last 6 miles of its course. It is at  least 100 yards wide and is very deep, EO deep that 
the water, which is clear, appears very blue. Temperature at noon, July 29, 630, 

At Bonner, a mile or so above the mouth, is a very large sawmill, and the river 
for 3 or 4 miles above the mill is literally filled with logs which have been cut fiom 
the heavily timbered country through which the river flows and which were being 
floated down to the mill. Above this jam of logs the stream is open, but so deep 
and swift as to  render seining wholly impossible except in ocQasiona1 nooks and 
shallow places. This stream flow8 through a rocky gorge most of the way, there being 
but little bottom land. The mountains on either side are of highly metamorphic 
sandstone, and in m s t  places densely timbered, but at  the present rate of destruction 
it will not be many years until these magnificent forests are wholly destroyed, the 
mountains made barren, and the volume and beauty of the streams greatly diminished. 
An abundance of insect larva was found in several places, aad the river is said to  be 
a most excellent trout stream. We obtained specimens of the common trout, whitefish, 
blob, and one species of minnow (Rhiniohthys dukis). Frogs were not rare along the 
shore in suitable places. 

Little Blaokfoot’Riwer.-Examined on July 21, just above the town of Elliston. 
Temperature at 4 p. m., 550; air, 710. Width, 25 feet; depth, 24 feet; current, 3 feet; 
volume, 84,375 gallons per minute. This is a good-sized stream, rising on the “divide” 
west of Helena and flowing westward to Garrison, where it joins the Deer Lodge to 
form Hell Gate River. The current is very swift, the bottom strewn with rocks of 
various sizes, and the banks are lined with willows, cottonwoods, and other small 
bushes. Below Elliston the water is muddied by mining operations, but above that 
place it is pure and clear. 

Near the railroad bridge above town a small creek, averaging, near its mouth, 
10 feet wide and 1 foot deep, flows into the Little Blackfoot. I ts  water is not so clear 
and is warmer (590). In this we found an abundance of a small mollusk (Limnma 
palust&) as well as various larval insects. In the river we found blobs and young 
whitefish abundant, and also took a few trout; while in the small creek we found 
trout of good size quite plentiful, a few whitefish, and an abundance of blobs, suokera 
(Catostomzcs oatostomus), and minnows (Rhinichthys dukis). Though we obtained no 
specimens, there is no doubt that the salmon trout also occurs in this river. Persons 
who have fished it frequently described to  us two species of trout which they had 
taken here, one of which was quite certainly the salmon trout (Salvelinus malma). 
Frogs were not uncommon about the creek. 

Cottonwood greek.-Examined July 22 for the last 3E) miles of its course. Width, 20 
feet; depth, 18 feet; current, 3 feet; volume, 40,394 gallons per minute. Temperature 
at 3 p. m., 540; air, 77O. This is a clear stream of considerable size rising in the 

. 

/ 
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mountains some 15 miles east of Deer Lodge. Plowing through rocky gorges in the 
upper part of its course, and through rather rough meadow land in the lower portion, it 
unites with the Deer Lodge River at the city of that name. The bed of the stream is 
throughout very rough and rocky, but the banks are lined with a heavy growth of 
Cottonwoods, alders, and other small trees and bushes. It seems to  be well supplied 
with insect larvne and other suitable food for fish, and is a most excellent trout stream. 
The seining that we did here was very unsatisfactory, owing to the roughness of the 
bottom and the extreme swiftness of the current; however, we took over 30 trout and 
a great many blobs. Quite a number of trout were also taken with the fly. None of 
the trout taken weighed over half a pound. 

In some very small ponds along the creek we found a great many frogs, and insect 
larvae literally swarmed in these pools. A few snakes .(Buutmaia sp. 9 )  were seen here, 
Quite a good deal of the water from Cottonwood Creek is used for irrigation, and the 
city of Deer Lodge receives its water supply from this stream. Up to the present 
time a little mining has been carried on along tho upper course, but it has practically 
ceased now, and there is no great probability that the water of this creek will ever be 
in danger of contamination from that source. 

Deer Lodge Biwer.-This river has its origin in numerous small streams in the hills, 
chiefly to  the westward of Butte City and on the divide, upon which also rise many of 
the affluents of Jefferson Fork of the Missouri. Flowing northward through a very 
beautiful and rich agricultural valley, it joins ths Little Blackfoot River at Garrison, 
about 45 miles north of Silver Bow. We examined the Deer Lodge River throughout 
the greater part of its course. At Deer Lodge we found it to  b9 57 feet wide, 3 feet 
deep, and to  have a current of 4 feet per second; this gives a flow of 307,800 gallons 
per minute. The temperature of the water at 10 a. m., July 23, was 690; that of the 
air, 780. 

Throughout most of its course it has a very swift current. The bed of the stream 
is chiefly of comse gravel and larger rocks. In some portions where the current is less 
swift the bed is made up of a constantly shifting mass of fine silt-like material, prob- 
ably from the concentratore and seduction morks a;ttAnacouda and Butte. Throughout 

re length of this river the water is full of this solid matter in suspension. The 
of solid matter carried down by the Deer Lodge River from this source must 

ery considerable, and of course proves fatal to all kinds of fish life. We seined 
very thoroughlyin the vicinity of Deer Lodge and did not find any fish 

1s streaxn is said to have been well supplied with trout and other fish, but none 
ave been seen since the concentrators began operations. Othcw life was also scarce; no 
ing mollusks or crustaceans and but few insect larvca were seen. Upon a sandbar, 

below the town of Deer Lodge, we found a few dead shells of Margaritum ~na~g~ri t i jb-a,  
Lh., but careful search failed to discover any limng specimens. The banks, usually 
low, are covered with a pretty heavy growth Of alders, d O W S ,  and other small bushes. 

mept this fringe of trees along the streams, most of the Deer Lodge Vdley is more 
r less rolling prairie or meadow laad. In suitable place8 along the stream frogs were 

ite plentiful. 
In its course from Silver Bow to Garrison the Deer Lodge River receives a great 

umber of s-11 st;reams from the mountains on each side of the valley. From the 
St  come Browns Gulch, Silver Bow, Peterson, Cottonwood, and Freeze-out creeks; 

I 
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while from the west the number is much greater, including Willow,Wann Spring, Lost, 
Modesty, Race-Track, Dempsey, Punch, Tincup Joe, and ltock creeks. Although these 
are all comparatively small streams, they are, with few exceptions, well filled with trout. 
Warm Spring and Silver Bow creeks are ruined by mining operations, and perhaps 
others are somewhat contaminated. 

Roc7c Creek, which flows into Deer Lodge River near Garrison, is a good stream, 
rising in a large lake. A large reservoir has been made upon this creek about 12 to 
15 miles above Garrison; and this is said to be full of trout. 

Tincup Joe is a good-sized creek, coming in not far from Deer Lodge. 
Dempsq Creek is perhaps the most interesting one of this region. This stream 

rises in several small lakes lying near Mount Powell, flows a'bout 20 miles or more, and 
joins the Deer Lodge River about 8 miles above the city of that name. Through the 
kindness of Messrs. N. J. Bielenberg and Frank Conley, of Deer Lodge, we were able to 
make a trip to  the lakes at the head of this creek. In company with these gentlemen 
and Prof. Frank W. Traphagen, of the College of Montana, and Mr. Thomas Morgan, of 
Deer Lodge, we made a three days' trip to these lakes. The first day we drove about 
18 miles southwest from Deer Lodge and camped on Dempsey Creek, perhaps 15 miles 
above its mouth. That portion of the creek lJfing between our camp and the valley is 
very rocky and very swift. There are a few short, quiet reaches, but most of the course 
is made up of rapids and small cascades which make it a very picturesque stream. In 
the vicinity of our camp there are some small mountain meadows, and the creek is 
more quiet as it flows through them. Its  average width here was about 12 feet, the 
depth 2 feet, and the current not over 1 foot per second. The water was, of course, 
very clear and cold, and well suited to trout. A little time devoted to fishing with 
the fly in the evening near our camp resulted in a string of about twenty very nice fish. 

The next day we took saddle horses and followed on up the creek to the lakes at 
its head, a distance of 5 or G miles. This ride was a very difficult one, through dense, 
almost impenetrable pine forests, over rough, rocky ridges almost too steep for a horse 
to climb, and across marshy meadows in whose soft mud our animals were in danger 
of miring. The first lake we reachedwasabout 5 miles fromour camp; afew hundred 
yards to the right was a second one, and about the same distance to  the left a third 
lake. Each of these contains perhaps three sections or less. About them the country 
is quite rocky, great bowlders and angular fragments of stone from the cliffs above 
being scattered here and there through the pine forests in which the lakes are set. 
These lakes are fed in great part from melting snows. Lying as they do around the 
base of the rocky peak of Moimt Powell, they receive a multitude of little rivulets 
from a number of snow bauks which linger in the gorges and ca5ons above untilvery 
late in summer, or even remain throughout the year. Indeed, right upon the shore of 
the third on0 of these lakes; we found a considerable bank of snow at the time of our 
visit, July 24. The lakes are in most places very deep, and the water clear and 
extremely cold. We neglected to take a thermometer with us on this trip, and 
consequently had no means of determining the temperature exactly, but it could not 
have been much above 400. 

In the first of these lakes we saw several trout, but though we fished quite a 
while they bit very poorly and we caught only a few. In the second lake we employed 
different methods wikh better success. At the lower end of the lake is the small 
stream which 8erves as an outlet to the lake. The beginning of this outlet is widened 
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into a miniature bay, which has a fine pebbly bottom, and in which the water is 
not over a foot deep. A line of rocks has been made by some one so as to separa'te 
this corner from the lake proper. One or two places had been left open, thus 
Permitting the fish to pass through. We found a great number of good-sized trout in 
this little bay, but nearly all ran out into deep water upon our approach. Withdrawing 
only a short distance we had to wait but a few minutes until they began to return. 
very soon the spot was literally alive with trout, when we hurriedly closed the few 
Openings in the dam. When thus shut in' it was an easy iroatter to capture all we 
Wished with a small seine which we had. In this way we soon caught about thirty 
Very fine specimens, which constituted but a small portion of $he number in the cove. 

This little cove is evidently used as a spawning ground, and our visit was at the 
height of the spawning season. Nearly all the females were ripe with spawn. In 
Several instances the eggs came freely fkom the fish as we handled them, and a great 
number of eggs were sgen lying around among the fine granite gravel. The testes of 
the males were in many cases greatly distended with milt, and both the males and 
females were very brilliantly colored. 

In the third lake, alreadymentioned, we found trout most abundant. As a result 
Of less than two hours' fly fishing, we took about one hundred and twenty-five, each 
Weighing a half pound or less. Quite contrary to  our experience with the trout in the 
Other lakes, we found them ta bite freely, even voraciously, in thie lake. It seemed 
to matter very little what was used for bait, whether artificial fly, a real fly, trout eye, 
or parts of bright-colored flowers. Several good catches were made with bright- 
colored leaves of a species of painted cup (Castilleia). All these fish were caught in 
shallow water along the shore, but the best fishing was always at the mouths of the 
little streams flowing into the lake. The fish were all in excellent condition, their 
shmachs were well filled with insect Iarm and insects; in a few cases I found a num- 
ber of small bivalve shells. In  several instances the stomachs contained quite a lot 
of fine gravel or sand, probably the broken-down cases of caddis worms. Wherever 
examinations were made, suitable food for trout was found in abundance. 

Besides the three lakes which'we visited, there are said to be eight others lying 
about the base of the peak of Mount Powell. So far as we are able to learn, these 
lakes have not received separate names, but are known collectively as Dempsey Lakes. 
They all lie at an elevation of about 9,000 feet above the sea, and most of them are 
drained by Dempsey Ureek. The elevation of Mount Powell is about 11,000 feet. 

Dempsey Ureek, though a rapid stream, does not contain any falls that trout can 
not ascend, and the difficulty of reaching the lakes is, fortunately, so great that; they 
are not likely to become fished out very soon. 

Race-l'yack Creek is also an excellent trout stream. About two miles from its 
mouth we found it about 30 feet wide, 2 feet deep, and with a %foot current. 

Browns Gulch Oreclc.-This is A small stream in Browns Gulch, near Silver Bow. 
me spent some time examining it about a mile north from the railroad station. We 
found it h0rl.c to  be not over G feet wide, 2 feet deep, and with a rather swift current. 
The water was not very cold, about 630, and was somowhat muddy, owing to recent 
rains. Tho stream is lined by a good growth of willows, and runs through a narrow 
Strip of meadow land bordered by low hills. A few trout and great mauy sucker's 
((htostomus catostofnw) and Rhinichthys dulcis were obtained here, and it was from 

F. C. B. 1891-2 
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this strea,m that we obtained the types of Leuciscus gil l i .  Small mollusks (Limnma 
palustris), insect larvae, and frogs were abundant. 

This little creek flows into Silver Bow Creek near the railroad junction of that 
name. Silver Bow Creek is simply the name applied to the upper portion of Deer 
Lodge River. This comes down from the vicinity of Butte City, and its water has the 
consistency of thick soup, made so by the tailings which it receives from the mills at 
that city. No fish could live in such a mixture, and the fish in Browns Gulch are for 
the time being practically confined to that short stream. 

The other tributaries of the Deer Lodge River are all small, but, with the excep- 
tions already noted, are excellent trout streams. 

Bitter Root River.-This is a fine large stream, reminding me very much of the 
beautiful Tippecanoe River, but it is about twice as large. It rises in the Bitter Root 
Mountains near tlie line between Idaho and Montana, flows north through the beauti- 
ful Bitter Root Valley, and empties into the Missoula River about 3 miles below the 
town. It is at  least 75 miles long, its waters are dear and moderately cold, and the 
lower part of its course at least is over a bottom of sand a?nd gravel covered toward 
the shores with a heavy growth of Algcu and other water vegetation. This stream is 
apparently quite deep and flows with a steady, moderate current. The banks are 
usually low and well wooded. Several bayous or small ponds were noticed along 
the west bank, and these are invariably filled with Algm, a species of Ranunculzcs, and 
other aquatic plants. 

Owing to the too great depth of the water we were not able to do any seining in 
the Bitter Root. Quite a number of specimens of Mylocheilus caurinue and Ptychochei- 
lus oregonmsis were obtained, however, by use of hook and line. These two species 
are evidently abundant in this river. Trout and l1 salmon trout” are also reported 
common, ‘‘ salmon trout” weighing 12 to 14 pounds having been taken at the mouth 
of the river, according to Mr. E. A. W-instanley, of Missoula. 

Lo10 Creek.-This stream, also spelled “Lou-Lou,” has its origin in the Bitter 
Root Mountains, on the Idaho State line, and flowing eastward for about 40 miles 
joins the Bitter Root River about 10 miles above its mouth, or about 12 miles southwest 
of Missoula. Like all other streams of this region the Lolo’s waters are pure, clear, 
and cold. A mile or so above its mouth it was found to  be about 35; feet wide, 
averaging perhaps 2& feet deep, and flowing with a very rapid current. Temperature 
at  noon, July 30,560. We examined it throughout the last mile but one of its course. 
Here i t  flows over gravelly bottom and between gravelly banks which are covered 
with a dense growth of alders, willows, and cottonwoods, with here and there a mossy 
patch or a stretch of meadow land. The stream, in some places along here, is broken 
up into several streams flowing in different channels, but they ’soon come together 
again. There are also a number of bayous, or more properly small ponds, occupying 
detached portions of former old channels of the stream. These were invariably filled 
with a species of Ranunculus (most probably R. a,qzcatilis triohophyllus). They were 
often very deep, and the extremely muddy bottom rendered seining them a matter of 
no little difficulty. 

The Lo10 is one of .the very best trout ljtreams in western Montana. During the 
time we seined we obtained numerous fine trout, also a good many blobs and young 
whitefish. In the ponds we found Oatostomw oatostomzcs and Ptychocl~eilus oregonensis 
very common. 



As already stated, the stream formed by the junction of the Deer Lodge and the 
Little Blackfoot is called Hell Gate River. It bears this name to the mouth of the 
caiion just above Missoula River, or sometimes to the mouth of the Bitter Boot, where 
it becomes known as the Missoula River, by which latter name i t  is known for 30 miles 

. or more, or until it is joined by the Flathead River. 
Hell Gate River (and its continuation, the Missoula) being composed largely of 

the muddy waters of the Deer Lodge and the lower Little Blackfoot, is, of course, a 
rather muddy stream. By the time Missoula is reached the amount of solid matter in 
suspension is probably not enough to prove wholly destructive to fish, though there 
is no doubt that the number of fish in the river even here is very greatly reduced on 
account of this contamination. It is greatlyto be regretted that something can not be 
done to prevent such destruction of these fishing streams. The Hell Gate River flows 
through a very rough, rocky cafion (whence the name) and is quite a large stream. The 
mouth of the oafion is just above Missoula; below there the stream flows through a 
broad valley. 

SO far as we were able to determine, there are no natural obstructions anywhere 
above Lake Pend d'oreille in this river system-the Clarke Fork of the Columbia and 
its tributaries-which interfere seriously with the free movement of fishes. There are 
certainly no falls in the larger streams, and we know of none of any importance in any 
of the smaller ones; and the only artificial obstructions are those already mentioned, 
the great drifts of cordwood in the Rattlesnake and sawlogs in the Big Blackfoot. The 
oontamhation of the Silver Bow, Deer Lodge, the lower Little Blackfoot, the Hell Gate, 
and the Missoula by the mills at Butte and Anaconda tends to drive fish fkom these 
streams. I t  is quite certain, however, that Seniakwoteen Falls, below Lake Perid 
d90reille, and the falls at the mouth of Clarke Fork interfere mith the further ascent 
of salmon, and it is possible that they prevent it altogether. 

STREAMS TRIBUTARY TO LEWIB FORK 08 THE OOLUMBIA. 

Snake River.-This is the name now usually applied to  what was once known as 
Lewis Fork of the Columbia; it is, however, on many maps, called the Shoshone 
River. This river is more than 900 miles long, and is one of the most important of 
the Pacific coast streams. The only waters of this basin that we examine@ are in the 
southwest corner of the Yellowstone National Park and the region immediately south 
of the Park-the extreme upper courses-the very beginnings of the Snake River. 
About one-fourth of the area of the Park is drained by streams which unite to form 
the Snake River. Most all of these have their origin in several picturesque ldkes 
Which rest on, or are surrounded by, the great bed of rhyolite which forms the floor of 
this plateau region. Among the most important of these lakes are Shoshone, Lewis 
and Heart, the first two of which were visited by us. 

Bhoskone Lake.-We reached this lake from the Upper Geyser Basin, from which 
it is distant about a dozen miles to the southeast, across tho "Great Continental 
Divide." The trail crosses the Divide much nearer the lake than the Geyser Basin, 
and from the erest the lake can be plainly seen to the south. The elevation of this 
lake is 7,740 feet. Its shape is somowhat like thak of the letter T, the upright and 
the cross-pieces being each pretty heavy, and the letter being inclined very greatly 
to the right. The portion corresponding to the upright part of. tho T is very much 
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constricted at the upper end. According to Mr. Gannett, topographer of the U. S. 
Geological Survey, the greatest longth of Shoshone Lake is G& miles, the grcatest 
width 4+ miles, while the constricted portion is but half a mile across, and its area 
is about 12 square miles. There are but few streams flowing into this lake, and 
they are all small. At the western end is Shoshone Creek, a small stream running 
through the Shoshone Geyser Basin, a cluster of hot’springs and geysers discovered 
in 1872 by Dr. C, Hart Merriam and others of the U. S. Geological Survey. At the 
north end there is a small stream called Heron Creek, which drains a considerable 
area on the south slope of the ‘‘ Divide,” lying immediately north from this part of the 
lake. At the t$iine of our visit, August 11, this stream was very small, not over 3 feet 
wide and 1 foot deep at the outlet, but back a little distance it widens out a good deal, 
and there is scarcely any current. This creek runs for the last few miles of its course 
through low, somewhat marshy meadow land. The water is clea,r, but not very cold. 
the temperature at  3 p. m., August 11, being 63.50. 

From the mouth of Heron Creek we traveled down the east shore of the lake 
(i. e., across the top of the T) to the outlet. The distaace is about 5 miles through 
the heavy evergreen forest which covers the bold, in places precipitous, shores ,to 
the water’s edge. The view of the lake from this trail is a most charming one, for 
Shoshone Lake is certainly one of the gems of the Rocky Mountains, and the setting 
could scarcely be improved. (See PI. VI.) Its shores, nearly everywhere bold and 
commanding, are densely wooded; the beach is of very clean, gravel, and the water is 
clear and pure. The temperature at  the surface near shore was G60, at 3 p. la. 

The outlet of Shoshone Lake is called Lake Fork or Lewis Biver. This is a, very 
pretty stream of clear, pure water flowing with a rather rapid current for 3 miles in a 
direction a little east of south, and then expanding into Lewis Lake. 

Lewis Lake.-This is another beautiful sheet of water, 20 feet lower than Shoshone 
Lake. It is, however, much smaller, its length being but 3 miles and its width not 
greater than 2 miles. It is essentially the same kind of lake as Shoshone, and, like it, 
was totally without fish life of any kind until stocked by the Is. 5. Fish Commission 
in 1890 with Loch Leven and lake trout. We oaiupcd the nigh& of August 11 at the 
outlet of Shoshone Lake, where we seined the lake and the river repeatedly, but found 
no fish, though plenty were found at the upper end of the lake, as stated elsewhere in 
this report. The river at its beginning is about 50 feet wide, 13 feet in average depth, 
and has a %foot current. Temperature at  8 a. m, was 59.50; air, 560. 

From our camp at the foot of Shoshone Lake we rode through the heavy woods 
around the east shore of Lewis Lake, to  a point on Lewis River just below the mouth 
of Aster Creek, where we camped again. Just above our camp are the Lewis Falls. 
These falls are very beautifuI. There is first a vertical descent of about 20 feet, then 
a very steep rapid or cascade of 50 or 60 feet. It does not seem possible that fish 
could ever get up these falls. Lewis River here is about 75 feet wide, averages 16 
feet deep, and flows with a 2-foot current. Its temperature at  8 a. m., August 13, was 
65.60, the air being 660. 

Aster Creek is but a small stream, 12 feet wide, Q foot deep, and having a current 
of nearly 2 feet per second. It rises in the Red Mountains west of Heart Lake and 
flows nearly due west. Its temperature was 580. 

We seined Lewis River from the falls downstream for some distance, but found 
no fish of any kind. Mr. Hofer whipped the stream very thoroughly for a mile or 
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more, but not a trout rose to the fly. We also seined Aster Creek from its mouth 
upstream several rods, but saw no evidence of the presence of any fish. It is quite 
certain there are none here, and it is equally certain that i t  is not these falls that keep 
fish from entering Lewis and Shoshone lakes. These facts led us to make an attempt 
to reach a fall lower down the river, the existence of which had been reported by 
hunters, but about which. little or nothing seemed to be certainly known. Next day 
wu traveled on southward, Prof. Jenkins and Mr. Hofer making a detour to the left 
of the trail and following more closely down the right bank of the river. They found 
the caiion of Lewis River in this part of its course very wild and picturesque. (See P1. 
XVII.) The walls are in many places quite high and vertical. About halfway between 
the Upper P d s  and the mouth of Crawfish Creek, they came upon a very beautiful 
fall of considerable size. The stream is divided by a small island into two parts, the 
larger portion of the water flowing around to the right of the island. This part was 
estimated to be at least 60 feet wide and to fall almost perpendicularly at least 30 
feet, then descend about 20 feet more in a very steep rapid, in which the stream widens 
out very much. That part of the stream pa'ssing around to the left'of the small rocky 
island is about 8 feet wide, and it comes down in a series of very steep cascades and 
two principal falls, each apparently vertical. Both Prof. Jenkins and Mr. Hofer regard 
it as highly improbable that fish can ever zlscend these falls. Mr. Hofer fished with 
the fly a short time just below these falls and found trout abundant. In a few minutes 
he landed six very fine fish, the largest measuring 14 inches in total length. A great 
many smaller ones were seen. So it  may be considered as settled that these lower falls 
of Lewis River are the first impassable barrier that the fish meet in their efforts to 
ascend to Lewis and Shoshone lakes. 

Uraw$sh Creek.-A few miles below the Lower Falls, Lewis River receives from 
the right a good-sized tributary known as Crawfish Creek. This stream rises on the 
Pitchstone Plateau, flows perhaps a distance of 10 to 15 miles southeast, and joins 
Lewis River just before that stream unites with Snake River. This is just inside the 
southern boundary of the Park. Where the trail crosses, Crawfish Greek is 27 feet 
wide, 1 foot in average depth, and has a slow current100 feet in'l minute. The 
water is very warm-Slo at noon, August 13. There must be warm springs somewhere 
dong its upper course. The water is clear and seems to be pure. The banks here 
and for some distance above the ford are low and marshy in some places. The bed 
of the stream is gravelly, the rocks generally being coated with A l g ~ .  Water vege- 
tation was abundant in places. Just below the ford, Crawfish Oreek becomes very 
rapid and continues so to its mouth, about l& miles away. The banks are steep and 
rocky and covered with a heavy pine forest. A shor6 distance below the ford are 
Moose Falls, where the creek falls in one vertical plunge a distmce of at least 30 feet. 
w e  examined the creek very carefully both above and below the falls. No fish were 
found above the falls but trout were taken below. The bed of the stream below the 
falls i s  extremely rocky, rendering the use of the seint3 almost impossible. 

Crawfish (Astaous gambelli) were found to be very common both above and below 
the falls. Crawfish were not found in any other stream of the entire region explored 
by US, except in Snake River and Jackson Lake south of this place. 

Polecat Creek.-This is a stream much the same size as Crawfish Creek, and not 
unlike it in other particulars. It rises just within the Park limits, flows south across 
the line, and empties into Snake River at President Camp. 
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8nake Riser.-The old Sheridan trail, the trail we followed from the Upper Geyser 
Basin, crosses Snake River at  what has come to be known as the u President’s Camp.” 
This is about 2 miles south of the south line of the Park. The river here flows through 
a wide meadow, grassy and open on the right side, on the other covered with a heavy 
growth of chapparal. It is a beautiful river with clear water and gravelly bottom. 
At  the camp, the bank is 3 or 4 feet high, but a little lower down the shores arelow and 
composed of gravel and sand. In the main stream the current was pretty strong, but 
there were some quiet nooks and coves where the water was filled with various species 
of A l g a  The water was 62.50 at 9 a. m., August 14. 

Fish were found to  be abundant in the river here. Many fine trout were taken, 
mostly with the hook. Blobs, young whitefish, suckers (Catostomus urderns J. & G.), 
and minnows (Leuciscus atrarius, LeucisczLs Jbydrophlox, and RhimicJ&thys dulcis) were 
found, the whitefish, Utah chub, and suckers being especially abundant. Most of these 
were gotten from a deep, quiet nook filled with Algm right at  the camp, and nearly all 
were found covered with small dark specks, probably a parasitic protozoan. Crawfish 
were found to  be common here. 

Jackson Lake.-From President Camp we crossed Snake River and traveled south 
about 12 miles to Jackson Lake. This is a fine body of water about 15 miles long by 3 
or 4 miles wide. Below our camp a short distance is Marymere, the mohtain home of 
Mr. John D. Sargent. Across the lake to the southwest are the TBton Mountains, 
rising from the margin of t&e lake and their rugged peaks piercing the clouds. These 
peaks are very ,rough and wild. The pinnacles are very steep and storm-splintered; 
beds of snow that never disappear, and which may be glaciers, fill the gorges. There 
is no grander mountain group in America than the Grand T6ton with the peaks which 
environ it. 

Snake River flows into Jackson Lake at  its upper end and out again below. About 
the upper end of the lake there is a good deal of low-lying meadow land. On the left 
it is bordered by low hills, while on the right the shore is precipitous and rocky. 
Near the upper end a small creek flows into it, in which we found suckers, mipows, 
blobs, trout, aud crawfish. This creek, where we crossed it, is 6 or 8 feet wide and 2 
or 3 inches deep. It has but little current. There are some very deep holes in which 
fish were common. The water was n& cold, 67.50 at noon, August 14. The lake 
is rather shallow on the eastern side, but is said to  be very deep on the west. The 
temperature at  the surface was 620 at 9 a. m., August 16. 

In the Tenth Annual Report of the Director of the U. 8. Geological Survey, Capt. 
0. E. Dutton says, in writing of Jmkson Lake and Snake River, which drains it: 

The present area is not far from 40 square miles, while its watershed is between 760 and 800 
square miles. 

Snake River at low stages carries more than 3,000 second-feet of water. Its sources in Yellow- 
stone Park and in the TOton and Wind Rivor ranges are regions of large precipitation, which yield 
many perpetual streams. Emerging from the mountains the Snake flows out into an immense plain, 
250 miles in length and from 60 to 100 miles in width. A large portion of this plain has been overflowed, 
in comparatively recent geological times, by extravamtions of basaltic lava, much of which isstill an 
expanse of barren rook, while some of it i s  imperfectly buriedin driftedsand and soil. (Partn, p. 106.) 

According to Mr. Sargent, Jackson Lake literally swarms with suckers in the 
spring, and trout are also abundant. We were not able to  take any suckers or trout; 
nor did we think it worth while to use the seine in the lake. We fished some time 
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with hooks, however, and caught nine large Utah chubs (Leuciscus atrarzus). Crawfish 
wpre also found here. 

Paci$c Creek.-From Jackson Lake we traveled across the mountains eastward 
about 12 miles to Pacific Creek. Our first camp on this creek was about 8 miles above 
its mouth. It is here a good-sized creek, 37 feet wide, 14 inches deep, and with a very 
swift current (6 feet per second). The bed of the stream is very rocky, being made up 
of water-rounded glacial bowlders of small size. The banks are low and level, covered 
with a fair growth of bushes, and further back a good growth of pines. Trout were 
found to be quite abundant, no less than thirty very fine ones being taken With the fly 
hashor t  time. Most of these ranged in length from 10 inches to 17  inches; one 
very fine specimen, 19 inches in total length, was taken by Prof. Jenkins. Several 
very young trout and a few very small blobs were taken with the seine. Fish food 
seemed abundant. Numerous caddis-worm cases formed of bright-colored granite 
pebblos were found. X o  crawfish or mollusks were seen. The water is clear and cold, 
the temperature at 4 p. m., August 15, being 620; at 8 the next morning, when the air 
Was 500, the water was 490. 

The next day we followed up the narrow valley of Pacific Creek for about 18 
miles and camped about a mile above Inness Lake. We foundpacific Creek here very 
much reduced in size, it being not over 10 feet wide, 6 inches deep, and having a 2-foot 
Current. Temperature at 6 p. m. : water, 590; air, 660; at 6 :30 a. m. the air was 380; at 
9 :16 the air had warmed to 620, while the water was 500. A small branch at our camp 
Was somewhat colder, the thermometer indicating 480 when the air was (320. About 
2 miles below this camp Pacific Creek is joined by Mink Creek, which, being the larger 
Of the two, should be regarded as the main stream. Trout'were found to be abundant 
in Pacific greek here, but all individuals seen were small. Insect larvs and other 
suitable food for fish were common. 

Inness Lake is the somewhat uncertain name of a peculiar lake lying near Pacific 
Creek, about 1 mile below this camp. So far as I can learn, no name has been given 
to this lake by the U. S. Geological Survey, but '' Inness Lake" is the name by which 
it is known to  Mr. Hofer. It is about 3 miles long .and 8 mile wide. It seems very 
deep in two crahr-like depressions, but is rather shallow elsewhere. One shallow area 
W a s  noticed near the center. A part of the bed of the lake and a portion of the shore 
at least are of bes tone  rock. The lake is surrounded on most sides by low marshy 
meadow. Its outlet is into Pacific Creek. Trout are very abundant in this lake. 
There was scaroely a moment when we were passing from one end to the other that 
one or more trout were not seen rising to insects upon the surface of the water. 

The mountains about here are, in most part, covered with heavy coniferous forests. 
There are, however, among the ridges and upon the sides of some of the mountains, 
small but very beautiful grassy mountain meadows. The journey from Jackson Lake 
UP Pacific Creek, while rather rough and difficult, is not attended with any hardships 
'01: danger. The chief difficulty is in getting though the fallen timber. 
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TWO-OCEAN PASS. 

The next day, August 17, we traveled G miles farther up Pacific Creek and came 
to the famous Two-Ocean Pass. The importance of this pass justifies more than a 
brief notice. 1: have therefore collected all the published data regarding it that I 
could find. The first printed reference to  this pass seems to  be that made by Capt. 
W. F. Reynolds in his report of the exploration of the Yellowstone in 18G8, page 11. 
Capt. Reynolds says : 

Bridger also insisted that immediately west of where we made our final attempt to penetrate this 
singular valley [Yellowstone] there is a stream of considerable size which divides and flows down 
either side of the watershed, thus discharging its waters into both the Atlantic and Pacific oceans. 
Having seen this phenomenon on a small scale in the highlands of Maine, where a rivulet discharges 
a portion of its waters into the Atlantic and the remainder into the St. Lawrence, I am prepared to 
concede that  Bridger‘s ‘ I  Two-Ocean River” may be a verity. 

Capt. Jones, of the U. S .  Engineers, in his report of a Reconnaissance of north- 
western Wyoming, published in 1875, gives a description of the pass. He seems to have 
been the first to describe this interesting place from actual observation. He says : 

At this divide occurs a phenomenon, probably the one refcrred t o  by the early trappers as the 
“Two-Ocean Pass.” Marching a t  the head of the column where the trail approached the summit I 
noticed that  the ribbon of meadow, in which the stream lay we had been following, suddenly dropped 
away in  front of us with a contrary slope. I could still see tho stream threading it and for a moment 
could scarcely believe my eyes. It seemed as if the stream was running up over this divide and down 
into the Yellowstone, behind us. A hasty examination in  the face of the driving storm revealed a 
phenomenon less startling perhaps, but still of remarkable interest. A small stream coming down 
from the mountains to our left I found separating its waters in the meadow where we stood, sending 
one portton into the stream ahead of us and the other into the one behind us, the one following its 
destiny through the Snake and Columbia Rivers back to  its home in the Pacific; the other through 
the Yellowstone and Missouri, seeking the foreign waters of the Atlantic by one of the longest voyages 
known to running water. On the Snake River side of, the divide the stream becomes comparatively 
large a t  once, being fed by many springs and a great deal of marsh. 

Capt. Jones gave a map of the pass, st copy of which I give in Fig. 1, p1.11. 
In October, 1878, Dr. Hayden visited the pass, an account of which he gave in 

Article xv, Bulletin 2, U. S. Geological and Geographical Survey of the Territories, as 
follows : 

This paspis looated shout longitude l l O c  OO‘, and latitude 44” 05’. Atlantic Creek is a branch of 
the Upper Yellowstone River. The party with which the writer w&8 connected passed up the east 
side of the Yellowtltone Lake to  the mouth of the Upper Yellowstone River, and thence up the valley 
of tha t  stream about 30 miles to what may be called the Three Forks, near Bridger’s Lake. The 
east [west] fork bears the name of Atlantic Creek. 

From the Three Forks the party passed up the valley of Atlantic Creek t o  the southwest, for 
the most part  over a grassy valley, which was inclosed between vertical walls of volcanic breccia 
1,000 to  1,200 feet in  height. This valley is purely one of erosion. The breccia itself is of very 
modern age, probably quaternary date, and the wearing out of this great groove must have been an 
exceedingly modern event. So far as can be seen from the summit of the mountains on either side no 
divide pan be observed. The erosion seems t o  have produced a gentle dope on either side of the 
watershed. A t  the summit, not over 10 milcs from the junction of Atlantic Creek with the Upper 
Yellowstone, the elevation, 8,081 feet, is not more than 150 feet above the valley of the main stream. 
The valley is a t  first quite narrow, but it gradually expands into an open, grassy meadow, which, near 
the pass, becometj one-third of a mile in  width, and gradually closes up again into a Cation on the 
Pacific slope. SO obscure is the drainage that we camped the night of October 3, W78, within a fourth 
of a mile of the water divide, but did not perceive it until we colnmeuced our marcb the following 
morning. 
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FIG. 1 .  CAPT. JONES'S MAP OF TWO-OCEAN PASS. 

FIG. 2. DR. HAYDENIS MAP OF TWO-OCEAN PASS. 

FIG. 3. TWO-OCEAN PASS, FROM SKETCH MADE BY PROF. EVERMANN. 
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The conditions are as follows : The summit of the  pass for a distance of &out half a mile is so 
nearly level that a marsh is formed, which in times of high water becomes a small lake. A portion 
of the waters from the surrounding mountains accumulates in the marshy meadows and gradually 
gravitates from either side into two small streams, one of which flows to the northeast, the other to 
the southwest. On the east side of the divide there is a depression or gorge in the mountain, which 
iS occupied by D small stream that at the time of our visit flowed in a well-markcd channel toward 
the northeast into Atlantic Creek. 

This is tho well-known Two-Ocean Creek. At the base of the mountain side (cj, a small stream 
rises from a sink holo or spring, which at tho time tbe writer saw it (October 4) was nearly dry, and 
but littlc water was running in Two-Ocean Creek (a). This spring liolo was not soparated from the 
latter creek more than 6 feet, and a small dry channcl connecting it with a showed that in times 
of high water a portion of the water tha t  started down the mountain channcl (a) broke over tho side 
into the spring hole (c), and flowed thence through channel c to the Pacific. Lower down in tlieTwo- 
Ocean channel are two places (shown by dotted lines), where there are two old channels connecting in 
time of high water with channel c, showing that a portionof the waters that started down themountain 
side for the Atlantic W ~ E  divcrted toward the Pacific. On the opposite side of the pass there is a 
similar depression in the brcccia wall, down which, at the time of the inclting of the winter’s snows, 
much water flows. 

The points b and d are close together, and the waters of the grassy meadows, whichlie between 
them, probably separate, a part taking one direction and a part  the other. The little lake or marsh 
in the center, of oourse, furnishes a supply or reservoir for both. (gee Dr. Hayden’s map, Fig. 2, p1.11.) 

In September, 1884, Two-Ocean Pass was visited by Mr. Arnold Hague, of the 
U. S. Geological Survey, but he was prevented by a severe snowstorm from making 
any detailed observations. In Powell’s Sixth Annual Report, p. SG, Mr. Hague says: 

I determined, however, t o  follow up Pacific Creek and take as direct a course as possible to  
its sources in the meadows described by Dr. Haydcn. From the  information I had gathered and the 
erroneous character of the maps I was preparcd for a difficult bit of travel. I found, to my surprise, 
with the cxception of 1 or 2 miles of rough country, that  the stream couldbe followed withoutany 
serious hindcrance to its source in the broad meadows high up in the mountains. From this same 
meadow a small stream, k w w n  as Atlantic Creek, flows eastward and empties its wiiters into tho 
Upper Yellowstone. 

Unfortunately, we were caught on the summit i n  a severe snowstorm, although early in the 
month of September. Snow to  the depth of 15 inches covered tho ground. This not only caused a 
delay, but prevented UB from determining accurately the conditions governing the  supply and <lis- 
charge ofthe waters. It is probable that the divide betweon Atlantic and Pacific creeks is but a few 
inches in height. 

The conditions observed here are not unlike those soen in many pluces in flat, plateau-like country, 
the difference being that hero they are on a grander scale and mow thitn usually striking audimprossive. 
Thc place is one of groat beauty. If  the Parklimits should be extended to the 44t4 parallel, Two-Ocoan 
Pass will be within the reservation. 

Prom the above it appems that this interesting pass was evidently known to the 
famous guide, Jim Bridger; that the first account written by one who had seen it is 
that given by Capt. Jones, who visited it during a driving storm September 3,1873; 
that the next to visit it was Dr. Hayden, in October, 1878, who, like Capt. Jones, 
approached it from the Yellomstone side; and that it was again visited by Mr. Hague, 
in September, 1884. Mr. Hague reached the pass from Jackson Lake by way of 
Pacific Creek at a time when the pass was covered with snow. Besides those mho have 
published accounts of thbir visits, Two-Ocean Pass has been visited several tinics by 
our guide, Mr. Elwood Hofer, within the last few years. The route traveled by our 
party was essentially the same as that followed by Mr. n a p e .  We mrived at tho pass 
on Monday morning, August 17, and remained until 10 O’clock the nost morning. This 
gave US mple t h e  to make 8 careful examination of the remarkable conditions which 



26 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

obtain here. Reference to the frontispiece and the accompanying diagram (Fig. 3, 
P1. 11), from sketches made on the ground, will assist very much in understanding the 
description which follows. 

Two-Ocean Pass is a nearly level piece of meadow land, surrounded by rather 
high hills except where the narrow valleys of Atlantic and Pacific creeks open out 
from it. Runniug back among the hills to the northward are two small caiions; on the 
opposite side is another caiion of the same character. Down these caiions come the 
three main streams which flow through the pass. The extreme length of the pass 
from east to west can not be nmch less than a mile, while the width from north to  
south is perhaps three-fourths of a mile. From cur camp at 4,  just on the border of 
the meadow, an excellent view of the pass and its surroundings could be had. Just 
in front was Pacific Creek. Following it upstream for more than a d e  above our 
camp, we found it to head west of the pass, then follow down a rocky caiion in a general 
northerly direction before finally turning somewhat abruptly to  the southward just 
before entering the pass. The course ia then southward across the western border of 
the meadow until a short distance to the right of our camp, when it turns suddenly 
west and leaves the pass through a narrow, grassy valley. 

Atlantic Creek was found to have two forks entering the pass. At the north end 
of the meadow is a small wooded caiion down which flows the North Fork of Atlantic 
Creek. This fork hugs the border of the flat very closely, and at  3 turns rather 
abruptly to the east. At c we found a small tributary stream coming into Pacific 
Creek from across the meadow. Following up this stream we found it to  start in a 
spring at 5; but above this spring and connected with it we fobnd a well-marked, dry 
channel, with gravelly bottom and distinct banks. This we followed to its source and 
found it to  branch off from the North Fork at  3. Very recently a green pine tree had 
fallen across this channel right at it;s origin in such a way as to  completely dam it, 
thus throwing all the water back into Atlantic Creek. Only a little effort was needed 
to clear away the tree and the rubbish that had accumulated against it, and very soon 
a good portion of Atlantic Creek was flowing down the old chanriel to Pacific Creek. 
The distance from 3 to the spring, 5, is about 1,000 feet, and the slope is very gentle. 
This, together with the fact that the ground throughout most of the distance. y a s  
quite dry and took up water rapidly, caused the water diverted into the old channel 
to travel very slowly, and not until the next morning had it reached and connected 
with the running water at  the spring. Mr. Elwood Hofer, our guide, traveled through 
this pass in September, 1890, at which time he says there was a continuous stream 
of water from point 3 to Pacific Creek by way of this old channel. 

The South Fork of Atlantic Creek comes down a cafion to the right, skirting the 
brow of the hill a little less closely than does the North Fork. The phenomenon dis- 
covered on the north side was found to be repeated on this. At 2 an old channel was 
found branching from the South Fork and running toward Pacific Creek, It had also 
been dammed by a dead tree falling across right at its place of branching from the 
main stream, turning all its water back into Atlantic Creek. Putting a few rocks 
in the main stream and clearing away some of the rubbish ,resulted in sending at 
least 30 miner’s inches down the old channel to  2. This old channel runs along pretty 
close to the main stream for some distance, at one place, d, coming within a few feet of 
it. Across this narrow strip is another old bed through which water would be made 
to flow by a rise of a very few inches in Atlantic Creek. The old channel, beginning 
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at I, was found to connect with the one from the other fork at 2, and by the next 
morning a good-sized stream was flowing from the South Fork of Atlantic Oreek into 
Pacific Creek. The lower portion of this channel contained a little seepage water, and 
it is certain a live stream had been flowing through it earlier this season. 

Besides the old channels already mentioned there are evidences of several others 
Which, during even ordinary water, would connect the two creeks. As already stated, 
the pass is a nearly level meadow, covered with a heavy growth of grass and many 
small willows 1 to 3 feet high. While it is somewhat marshy in places, it has nothing 
of the nature of a lake about it. Of course, during wet weather the small springs in the 
meadow would be stronger, but the important fact is that neither Atlantic nor Pacific 
Creek rises in the meadow. Atlantic Creek, in fact, comes into the pass as two good- 
sized streems from two diflerent directions and leaves it by at  least four channels, 
thus making an island of a considerable portion of the meadow. 

Pacific Creek is a strong stream long before reaching the pass, and its course 
through the meadow is well fixed, but not so with Atlantic Creek, The west bank of 
each fork is liable to break through almost anywhere and thus send a part of its water 
across to Pacific Creek. It is probably true that one or more branches connect the 
two creeks under ordinary conditions, and that iu times of high water a very much 
greater portion of Atlantic Creek flows across to tho other. At any rate, it is certain 
that there has been, and usually is, a free waterway through Two-Ocean Pass of such 
a character as to permit fishes to pass easily and readily from the Snake River over to 
the Yellowstono-or in the opposite direction. Indeed, it is possible, barring certain 
falls, for a fish so inclined to start at the mouth of the Columbia, travel up that great 
river to its principal tributary, the Snake, continue on up through the long, tortuous 
course of that stream, and, under the shadows of the Grand TBtons, enter the cold 
waters of Pacific Creek, by which it could journey on up to the very crcst of the Great 
Colitinental Divide, to Two-Ocean Pass; through this pass i t  may have a choice of 
two routc?s to Atlantic Creek, where it begins the journey downstream ; soon it reaches 
the Yellowstone Itiver, down which it continues through I Yellowstone Lake, then 
through the lower Yellowstone out into the turbid waters of the Missouri; for many 
hundred miles it may continue down this mighty river before reaching the Mississippi, 
the Pather of Waters, through which it may finally reach the Gulf of Mexico-a won- 
derful journey of over 5,800 miles, by far the longest possible fresh-water journey in 
the world. 

Standing upon tile bank of either fork of Atlantic creek, just above the place of 
the (( parting of the waters," we tossed chips, two at  a time, into the stream. Though 
the two chips would strike the water witbin an inch or so of ea'ch other, not infre- 
quently oile would be carried by the current to the.left, keeping in Atlantic Creek, 
while the other might be carried a little to the right and enter the branch running 
across the meadow to Pacific Creek; the one beginning e journey which will finally 
bring it to the Glllf of Mexico, the other entering upon :b long voyage, in the opposite 
direction, to the Pacific. Where Pacific Creek leaves the pass it is about G feet wide 
and will average 2 013 3 inches deep, though it is much deeper in many places-in son10 
Places forming pools 1 to 2 feet deep. Just inside the PSSS, from a to b, the current 
flowed 268 feet'at the rate of l& feet per sccoI1d. The two  fork^ of Atlantic Creek 
come together nmr the east margin of the PaSS Wld form a stretim much like Pacific 

. 
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Creek in size and general features. There are relatively deep pools in each of these 
forks, particularly in the lower parts. 

We seined all of thege creeks quite carefully and found plenty of small trout every- 
where on ea,ch side. We took specimens in each arm of each of the Y’s of Atlantic 
Creek and in such places as would have easily permitted them to pass from one side to 
the other, and there is no doubt whatever that trout can and do pass over this divide 
at  will. 

As is well known, Yellowstone Lake is abundantly supplied with trout, while 
Shoshone and Lewis lakes, two very similar bodies of water, were wholly without any 
fish life. The absence of fish from Shoshone and Lewis lakes is readily explained 
by the presence of vertical falls in Lewis River. But the much greater falls in the 
L,ower Yenowstone River would certainly prove as effective a barrier in preventing fish 
from ascending to Yellowstone Lake from the Missouri. Evidently, Yellowstone Lake 
and the Upper Yellowstone River were stocked from the west, and almost certainly via 
Two-Ocean Pass. The probability that the outlet of Yellowstone Lake at  one time 
was toward the Pacific, as claimed by geologists, only strengthens this solution of the 
problem. But while this explains the origin of the trout of Yellowstone Lake, it leaves 
amnother equally interesting problem without any explanation, viz, the presence of the 
blob (Cottus Buirdi punctulatus) in Pacific Creek and its absence from Atlantic Creek 
and the entire basin of Yellowstone Lake. 

We caught four blobs in Pacific Creek in the pass, but though we seined carefully 
in Atlantic Creek, only a few yards away, we did not find a single blob j nor were we 
able to find any further down Atlantic Creek or in any of t,he streams tributary to 
Yellowstone Lake. This fish could surely get across just as easily as the trout, and 
the four we caught would have had to travel upstream but a few rods through a 
channel filled with an abundance of water in order to be on the Atlantic side. 

The water of Atlantic Creek and the Upper Yellowstone Xiver does not seem 
to differ in any way &om that of Pacific Creek, and the conditions there seem just as 
favorable to  blobs. ’At  present I am wholly unable to  account for their absence; the 
matter needs further investigation. 

During the night that we camped in Two-Ocean Pass (August 17-18), ice froze 
half an inch thick in a basin at our camp, and nearly as thick on the creek near by. 
The temperature of the air at  6 :30 a. m. was 330 j of the water at 8 a. m., 420 j at 11 
a. m,, 550. According to the U. 8. Geological Survey, the elevation of Two-Ocean 
Pass above sea level is about 8,200 feet. 

The Lake sheet” of the map of the Yellowstone National Park by the U. S. 
Geological Survey includes Two-Ocean Pass, but it needs changing in some particulars. 
All of the line representing Pacific Creek above the pass should represent the South 
Fork of Atlantic Creek, and should be connected with the North Fork at  the east 
edge of the pass; and Pacific Creek should be made to  come into the pass from the 
northwest. (See diagram, Fig. 3, p1.11.) 
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MISSOURI RIV$ER BASIN. 

Atlantic Creek.-On August 18 we followed Atlantic Creek down to where it flows 
iilto the Upper Yellowstone River. We seined it  about a mile above its mouth and 
found a few young trout. At this point the creek is about 36 feet wide, foot 
deep, and has a 3-foot current. The temperature of the water at noon was 57O. Less 
than 2 miles below the pass the trail crosses J;ay Creek, a few rods above where it 
joins Atlantic Creek. At the ford, Jay Creek was 20 feet wide, 8 inches deep, and had 
a current of 28 feet per second. The water at 10 :30 a. m. mas 470. About 2 miles 
further down, we crossed Senecio Creek about one-fourth of a mile above its mouth. 
This is a stream much like Jay Creek, but considerably smaller. 

The Upper Yellowstolze River.-We came upon the Upper Ye1lowstone it a point 
about 20 miles in a direct line above the lake, or 2 miles above Bridger Lake. Crossing 
it at this point, we traveled down the right bank to its mouth. This river is of good 
size and flows through a broad valley of meadow land which, in many places, has 
marshes bordering the river. 

According to Mr. Arnold Hague, the' Upper Yellowstone River "rises in an 
immense snow field on the north side of an isolated peak, about 25 miles south of the 
southern boundary of the Park. The peak attains an elevation of over 12,250 feet 
above sea level, and has been long recognized as a prominent ~ointby all topographical 
survey parties. Although never visited, it has been designated as Yount Pea'k, after a 
trapper who lived for a long time along the banks of the Yellowstone. Three rivers- 
the Yellowstone, Gray Bull, and Buffalo Fork of Snake River-find their sources upon 
the abrupt slopes of this peak. To the southward and not far distant rises the Wind 
River. The region is an uncommonly rough one, with profound gorges penetrating far 
into the mountains and separated from each other by mere knife-edges of rock. The 
entire country is made up of volcanic material, for the most part andesitic breccia?'" 

We saw a great many young trout where we forded the river, and again near the 
mouth, where large fish were also abundant. A little time devoted to fly fishing here 
resulted in the capture of six very fine trout, 14 to 18 inches long, every one of' which, 
however, was infested with the parasitic worm DibotAriutn cordiceps. The temperature 
of the river near its mouth at: 3 :30 p. m. mas 670; air, 6S0. Throughout most of its 
course the Upper Yellowstone River has a clean, gravelly bottom and flows with a 
good, strong current. 

Bridger Lake lies just outside the original Park boundary an8 between the 
Yellowstone Biver and Thoroughfare Creek. This is a pretty little lake, about a mile 
long by half a mile wide, and is well filled with trout. 

Thoroughfare Creek.-This is the largest tributary of the Upper Yellowstone 
River. At our camp, just at the Park line, i t  is fully 100 feet wide, 2 feet deep, and 
flows 3 feet per second. Temperature of water a t  5 p. m., August 18, BOO; at 7 :30 a. m., 
the next day, 460; temperature of air at 6:30 a. m., 310. We seined this stream very 
thoroughly, but found nothing except numerous very young trout. A good deal of fly 
fishing did not result in a single catch. The water is clear and pure and full of fish 
food of various kinds. 

+ Hague, in Powell's Ninth Aunuel Roport, page 93. 
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On the way down to the lake we crossed numerous small creeks, Escarpment, Cliff 
Mountain, and Trapper. The largest of these is Mountain Creek, it being 18 feet 
wide and a foot deep. These are all clear, cold streams, coming down from the heavily 
timbered mountains to the east, and all were found full of young trout. 

Beaverdam Creek.-This stream flows into the lake just to the right of thc mouth 
of the Upper Yellowstone River. Near its mouth, where we crossed, it is 20 feet 
vide, about 18 inches deep, and with a pretty swift current. Temperature of water 
a t  10:30 a. m., August 2Q, 500. The bbd of the stream is very rocky, and there is little 
or no vegetation m the water. Fish food seemed scarce and no fish were observed, 
though we made several hauls with the seine. Near the mouth of this creek are 
several old beaver dams, from which doubtless the stream received its name. 

From here our path led us down the east shore of Yellowstone Lake to the outlet. 
This is one of the most hedvily timbered districts in the United States. The trees are 
of good size and so close together that it is no easy matter to find one’s way along 
the game trails-the only trails found here. The lake is in sight most all the way 
and the views are very beautiful. (See P1. VII.) We crossed Columbine Creek, a 
small stream of mineral water containing no fish, and camped at the mouth of Meadow 
Creek, another very small, sluggish stream, but full of young trout. In places this 
creek was 12 feet wide, a foot or more deep, and had it somewhat muddy bottom 
These were really pools, with scarcely any current. In other places the stream was 
not so wid0 nor deep, but swift and rocky. Temperature of water at 3 p. m., August 20, 
570; at 8:30 next morning, air, 570; water, 510. Young trout were very abundant in 
this little creek. 

Pelicm CreeL.-This is a fair-sized stream, flowing into Yellowstone Lake near 
the outlet. Near its mouth it is about 35 feet wide, 14 feet deep, and flows with a 
moderately swift current. The temperature a t  the mouth at G p. m. August 21 was 
520. Along this stream are numerous springs, many of them of mineral water. The 
stream is full of young trout. From here we traveled down the Yellowstone River to 
the ford, where we crossed to the left bank, and theu followed the Government road to 
the Mammoth Hot Springs Hotel. 

Yellowstone Lake and the streams below it have already been well described by 
Dr. Jordan in his report on the Yellowstone National Eark. (Bulletin IX, U. 5. Fish 
Commission, pp. 4143, 1891.) The following from Mr. Hague, Powell’s Ninth Report, 
pp. 92 and 93, concerning Yellowstone Lake, should be added: 

This is readily accounted for by its groat 
altitude above sea level and tho very favorable conditions of the surroiinding country for receiving a 
heavy snowfall throughout eight months of the year. Over a great part  of this area these snows are 
protected by the forests from the dry westerly winds, and the water is allowed to percolatc the soil 
gradually, supplying the springs and streams which feed the lake. The altitude of Yellowstone Lake 
is 7,740 feet above sea level, with a surface area of 139 square miles and an indented shore line of nearly 
100 miles. As yet we possesa but little accurate knowlodgu o f  its depth, although thoro is no question 
that it presents the grandest natural storehouse for water within whet is known as the arid region of 
the West. If the broad valley of the Yellowstone for 200 milos is ever to be settled with a prosperous 
people, this body of water will bo of inestimable value for tho purposes of irrigation. From careful 
measurements made of the flow of the Yellowstone River just below the outlet of the lake, the disoharge 
of water was found t o  be 1,525 cubic feet per second, or about 34,000,000 imperial gallons per hour. 
The gauging of tho stream took place in September, when tho loku stood a t  a lower level than a t  any 
other period of the year. 

In comparison with its size the drainago area is small. 
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In 1889 the Irrigation Survey measured the Yello\vstone River at Horr and Spring- 
dale, just north of the Park, and obtained results remarkably close to thosc obtained 
by Mr. Ha.gue. Capt. Dutton says : 

Tho Yellowstono in August carried at Horr 1,553 socond-feut on the 26th of August, and at Spring- 
dale 2,111 socond-feet, which is about as low as i t  mag be expooted to fall in any season.* 

We examined the Yellowstone River pretty carefully between the lake and the 
falle, for the purpose of determining if any of the whitefish planted there in 1889 by 
Mr. Lucas could be found. Not one was seen, and it  is not believed any have survived. 
Careful inquiry among members of Mr:WyatVs road camp failed to elicit any evidence 
of the presence of whitefish. This party had been encamped upon the bank of the 
river for some time and had had'excellent opportunities for observing the whitefish, if 
any were there. Trout, both large and small, vere very abundant in t11e river here. 
They are eaten quite freely and are not regarded as beingb seriously affected by the 
parasitic worm. Many of the trout taken here are said not to be affected at all. 

Blacktail Deer Creek was examined at the crossing of the Cooke City road, and 
Lava Creek or East Fork of Gardiner River was examined between the two falls, 
where one small trout was taken with the hook. Whether this was one of the plant 
made here by Mr. Lucas in 1889 can not be certainly known, as it is reasonably certain 
that trout were found naturally in this creek, as explained by Dr. Jordan in his 
report. 

Red Rock Riser.-Thisriver was examined by Mr. Clapham 3 milesnorthof Red Rock 
Station on the Union Pacific Railroad. It rises in Red Rock Lake, about 40 miles 
distant, in the mountains on the Idaho line. Near Red Rock it is a good-sized stream, 
about 30 feet wide and 20 inches deep, It is full of deep holes and eddies. The bottom 
is usually quite rocky, but there are stretches of sand and mud. The water is clear, 
but not very cold, the temperature being 580. This is a very good fiah stream, blobs, 
dace, suckers, grayling, and whitefish being abundant, and one specimen of the ling 
(Zota lota mamlosa) mas taken. No trout were found here, though higher up the 
stream and in Red Rock Lake trout are said to be abundant. The ling is also said to 
be common in Red Rock Lake. 

Beaverhead River.-This is simply a continuation of Red Rock River, the name 
changing at Grayling Station. We examined this river at a point 2 miles above Dillon, 
Montana, a d  from there downstream to below the town. It is tliere a rather large 
stream, 60 feet, wide and at lemt 2 feet in average depth. It flows through Dillon 
valley, which is several miles broad. It has mud or adobe banks, usually covered 
With a rank growth of willows and other bushes. The bottom is usually one of gravel, 
but there are muddy places here and there where the current is less swift and where 
the stream is filled with Ranzcnczclus and many species of AEgco. Along its banks are 
many ponds filled with water vegetation. The temperature of the water at noon, July 
27, was 630. This is apparently too warm for trout, as none were seen, and we were 
told that none are found this far down the stream. It is, however, an excellent stream 
for whitefish and grayling, with which species it is well supplied. Suckers, dace, and 
blobs were also abundant, the blobs being exceptionally large. Black bass would 
certainly do well in such 'a stream as this. 

Powell's Tenth Annual Report, Part 11, p. 89. 
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Beaverhead River flows in a general northeasterly direction, and joins the Bighole 
River east of Melrose to form the Jcfferson River. The Bighole River is much the 
samc kind of a stream as the Beaverhead. It is said to be well filled with .whitefish 
and suckers. 

Our route from the Mammoth Hot Springs to Shoshone Lake was essentially the 
same as that followed by Dr. Jordan’s party in October, 1889. The waters of this 
region were fully described by him, and but little need be added in this report con- 
cerning them. A few observations mere made, however, that should be recorded. 
The temperature of Glen Creek at 11 a. m., August 25, was 540. The temperature of 
Indian Creek at 11:30 a. m., August 25, was 520, while on August 7, when the air was 
700, the water was 5 5 O .  

The brook trout that were placed in these streams in 1889 are evidently thriving 
well, as we found not only individuals of that plant, but young that could not be ovcr 
a year old. In Cafion Creek we found an abundance of blobs, but did not succeed in 
taking any trout, although specimens were collected there by Dr. Jordan. 

A plant of 9,800 Von Behr trout was made in Nez Perc6 Creek in 1890. Though 
we were, at  the time of our visit, unable to find any fish, we were informed by Lieut. 
Pitcher that fish bave been seen there this season; and Mr. Elwood Hofer writes me 
that, on October 9 of this year, he saw trout in Nee Perc6 Creek near the ic Soldiers’ 
Camp?’ These are most probably of the plant of 1890, as this creek was believed to 
be wholly barren of fish until the time of this plant. Mr. Bofer, however, believes 
that the native black-spotted trout is found in Nee Per& Creek, but can not see how 
they got there. 

This stream contained no fish 
above Keppler Cascade until 1889, when a plaut of Loch Leven trout was made here 
by the IT. 8. Fish Commission. Speaimens of this trout were seen above the cascade, 
and one was obtained in the river above Old Faithful Geyser. At the mouth of Fire- 
hole River grayling, whitefish, dace, blobs, and suckers were found in abundanco. 

Gibbon. River was examined at  various points from above Virginia Cascade to  its 
mouth, where it joins the Pirehole to form the Madison. This .stream was stocked 
with rainbow trout in 1889, and we found specimens both above and below Virginia 
Cascade. At the mouth of Gibbon River we found all the species that were found in 
the Firehole near by. These two streams unite about 6 miles below Gibbon Fa,&, 
and about the same distance below the Lower Geyser Basin. 

Madiisolt Riwer.-On August 23,24, and 25, I made a trip from Norris Basin down 
the Madison River to Horsethief Springs, beyond the western boundary of the Park. 
The road to this place passes down the Gibbon IGiver, which it crosses near its mouth, 
and then follows the Madison River very closely for several miles, crossing it no less 
than five times before reaching Horsethief Springs. The upper cour~e of the Madison 
River is through a narrow and \wry pictnresque cafion which widens out below into a 
broad, grassy valley. The banks and bed of the stream are rocky or of poarse gravel. 
The water is clear and sparkling, but not cold-this Iatter fact being due, of course, 
to  the great amount of hot water which is poured into it from the Upper and Lower 
Geyser Basins. Tho current is in most places quite swift, and the stream is well 
filled with Cham, AZgm, and,various other kinds of mater vegetation. This is evidently 
an excellent fish stream, at  least as far up as the forks-grayling and whitefishbeing 
really abundant; dace, blobs, and suckers were all common. 

The Firehole was examined at various places. 
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Horsethief Springs are described iii detail in another part of this report, and the 
Suffice to say that there is probably no place description’need not be repeated here. 

in Montana where grayling, whitefish, and mountain trout are more abundant. 
Mr. E. R. Lucas, in a note to Dr. Jordan, says: 
On October 2 [1889], I collected from Horsethief Springs 2,000 whitefish, which I plantcd the 

next day in Twin Lakes. * * * On October 15 I collected 1,000 more whitefish and planted thorn 
in yellowstone River above the Palls. There are unlimited numbers of those whitefish in Horsethief 
springs, running in size from 2 to 5 inches. There ate also quite a large number of grayling in the 
stream. 

2% 1891, says: 

from one-half pound to  2 pounds 2 ounces in  about five hours’ fishing, using grubs for bait. 

Mr. R. R. Olzmmins, the owner of the springs, in a letter to me dated December 

The grayling and trout are just swarming in tho stream. I caught; eighty-two grayling weighing 

My o m  observations, made August 24, convinced me of the abundance of thcsc 
species here, Every nook and corner and especially every deep pool was found to  be 
full of fish, most of them young, but some of good size. The whitefish and grayling 
Seem to exceed the trout in numbers. These three species not only find an abundance 
of suitable food here, but also use this as a spawning ground. The blob is also very 
Common here. 

Boxeman Creek.-This is one of a great number of interesting streams flowing 
through the rich apicultural Gallatin Valley. It flows northward from Sour Dough 
Oafion, through the town of Bozeman, and, with Middle Creek, forms the East Gallatin 
River about 10 miles northwest of Bozeman. This latter stream flows into the main 
Gallatin River at Barton’s Bridge, about a dozen miles farthef northwest, or about 10 
U e s  east of where the Gallatin, Madison, and Jefferson Rivers unite to form the 
great Missouri. Bozemaxi Creek at the bridge in the edge of the town is perhaps 30 
fWi wide and will average 18 inches deep. The banks are covered with bushes and 
the bed of the stream is of coarse gravel. The water is pure and clear. The temperature 
at 9 : 30 a. m., August 27, was 610. 

Bridger Oree7c is a somewhat smaller stream, but is otherwise very much like 
BoZeman creek, into which it flows. At Davies Springs this czeelr was 10 feet wide, 

inches deep, and had a current of 2 feet per second. The‘ teniperaturo of the water 
at noon was 600 opposite the springs, while a little higher up it was but 560. This 
difference is no doubt due to the fact that a warm spring pours its water into tho 
Creek jugt opposite Davies Springs. Just above these springs is a very interesting 
caiion, through which the creek flows. 

Both of these creeks are very good fish streams, and are said to be well filled 
with bout and grayling. 

Dr. I?. V. Hayden says: 
The drainage of the G a l l a t i  is composed of a large’numbor of little streams that  rise in  the Great 

Dirvide for a distance of 80 to  100 miles, and each of these little stroams gashes out a deep gorge or canon 
the mountain sides. * * * The valley of the Gallatin, like the valleys of all the streams in 

is undoubtedly one of erosion originally, and was also tho bed of a lake. This lake basiu 
extended down t o  the junction of the Throe Forks northward, and the modern deposits are found all 

the baso of the mountaim on either sido of the valley up to  the very so~irces of the river, 
spmetimes ris;ng quite high on their sides, So groat has been the rcmoval of sediment, d e i a g  aud 

the recession of tho waters of the lake, that it is not always easy to  dotormine tho cntire thick- 

‘ 

F. C. B. 1891-3. 
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ness of the original deposit. Remnants are left, however, at different points, sometimes in the higher 
ranges of foothills, or in patches among tho metamorphic rocks at considerable elevation on the 
divides between the Gallatin, Madison, and Jefferson forks. Arcas of greater or less’extent occur 
600 to 800 feet above the channels of the rivers, showing that the waters must haOe been so high 
that only the more elevated summits were above the surface. 

McCZeZZan Creek rises among the hills on the ‘( Crow Divide,” flows northward 
about 15 miles, and empties into Prickly Pear Creek about 5 miles southeast of Helena. 
We examined this stream for some distance along its course, 12 miles east of Helena, 
near an old Spanish quartz mill or arastrcc. This creek is said to be usually a clear 
stream, but at  the time of our visit the water was somewhat muddied by recent rains 
and by some placer mining going on in this vicinity. The banks and bed of the stream 
are very rocky and the currenf very swift. The stream is 8 to 15 feet wide and 
averaged perhaps 2 feet deep. The temperature of the water at 10 a, m., July20, was 
47.50; air, 700. Owing to the extreme swiftness of the current the use of the seine 
was made very difficult. Numerous hauls resulted in the taking of five trout, each 8 to 
10 inches long. Some of these were full of eggs, showing this to bo mar the spawning 
season. No other life was noticed in the stream. A few frogs and snakes were seen 
along the banks. 

Prickly Pew Uyeek, into which McClellan Creek flows, is a much larger stream, 
but nearly all of its water is used for irrigation purpdses. It flows through the 
beautiful Prickly Pear Valley and empties into the Missouri north of Helena Junc- 
tion. This was at  one time an excellent trout stream, and a few trout are still found 
in its upper portion. 

PLACES EXAMINED WITH REFERENCE TO THE LOUATION O F  A STATION. 

In general, it may be said that every stream and place visited by us was examined 
with reference to  its furnishing the necessary natural conditions of such a fish-cultural 
station as is desired for that region. In another part of this report will be found a 
discussion of the general physical features of western Montana and northwestern 
Wyoming, including a somewhat full description of each particular lake, stream, or 
spring examined; this will show that t,here are several places, any one of which can 
furnish perhaps all the required natural conditions. It is proper to state here that it 
was not possible, within the time at  our disposal, to visit all parts of Montana and 
Wyoming and examine all the localities that might supply suitable sites for a fish- 
cultural station. Nor was it necessary that every plaoe should be visited, for among 
those that we were able to examine is found an ample number from which to  make 
the selection. 

The following is a list of the places.where we made special examination with 
reference to  the hatohery question: * McClellan Creek and Child’s ranch, near Helena; 
Little Blackfoot River, at Elliston; Cottonwood Creek, at Deer Lodge j Rattlesnake 
and Lo10 creeks, near Missoula; Stvan River, at Swan Lake; Glen Ureek and 
Gardiner River, near Mammoth Hot Springs; Reese Creek, near Eorr; Horsethief 
Springs, Montana; Botteler Springs, south of Livingston ; and Davies and Wolverton 
springs, near Bozeman. 

McClellm Creek rises in the hills on the Orow Divide, flows northward about 16 
miles, %nd empties into the Prickly Pear Creek about 18 miles south of East Helena. 
We examined the stream up and down for more than a mile, 12 miles east of Helena, 
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this being in the vicinity of the old Spanish arastra or quartz mill. Here it is a 
Stream 8 to 15 feet wide and averaging 20 to 24 inches deep. It has a very swift 
Current, the flow being not less than 3,300 gallons per minute. It is usually a clear 
Stream, but at the tibe of our visit it was rather muddy, ,due to :I heavy rain on the 
Preceding day. Several mining ditches are taken out at various places both above and 
below where we saw the stream, and there is, of course, some danger of contamination 
from this source. The bed of the stream is very rocky, as are also the banks and much 
of the country through which the stream flows. The banks are in many places covered 
bY a dense growth of alders and other small, trees and bushes. The temperature of 
the Water at 10 a. m., July 20, was 47.80; air, 70°. 

Owing to the rough character of the bed and the swiftness of the current, it was very 
difficult to use the seine to any advantage. Quite a number of a$tempts to haul the 
Seine were made, however, resulting in the taking of but five small trout, from 8 to 10 
&hes long. Two of these were females, in one of which the eggs were quite ripe, 
Showing that this was near the spawning season of the species in this locality. No 
other kind of life was noticed in this creek. 

Ohild’s bedrock drain is on the land of Hon. C. W. Child, about 2 miles from 
East Helena, or Mr. Child has put in this drain for irrigation 
Purposes. The water is collected by means of transverse ditches in the glacial drift 
resting upon the bed rock near Prickly Pear Creek. The water thus collected is 
carried in a box flume for some little distance and is then turned into an irrigating 
ditch where it goes $0 augment the supply in a ditch from McClellan Creek. The 
Stream flowing from this drain was 20 inches wide, 10 inches deep, and had a current 
of 17 inches per second, which means a flow of 883 gallons per minute, The water is 
of Course very clear and pure and exceedingly cold. The temperature at 11 a. m., 
August 5, was 420; air, 750. !Chis is the coldest water that we found anywhere in 
Montana or Wyoming, and its temperature is no doubt constant or uearly so the year 
round. According to Mr. Child, the quantity of the flow is approximately constant. 
?he nature of the source of supply, of course, makes these facts evident. The water 

Perfectly clear and free from solid matter, and would seem to be well suited for trout- 
cdtural purposes, unless, indeed, it be somewhat too cold. A rather level tracbof 

a r e s  lies below the drain about three-fourths of a mile, where suitable grounds 
for the building and ponds c,;tu be had. The ground is somewhat rocky, being covered 
With coarse morainic materid, and the cost of clearing i t  off and constructing the ponds 
would be considerable. Sufficient fall from the drain to this place can be had to give 
8 good gravity supply. 

Both the Northern Pacific and the Montana Central railroads run within less than 
a mile of the place where the station would be located. By additional work the amount 
Of water could be doubled, which would ma’ke an abundant supply for the purposes 
reqU.ired. Mr. CJbild would make all the guarantees as to wrtter Confro1 that the com- 
mission would desire. No definite proposition has been made by Mr. Child as to what 
the necessary land would cost the Commission. The cost of getting the water in 
sUacient q u a n ~ t y  under control and the expense that would be necessary in the 
construction of the ponds are serious objections. 

It was a t  that time 
25 feet wide, 2g feet deep, and had a current Of 3 feet per second, this giving C% 

‘Ow of 84,375 gallons per minub. Above Elliston the water is clear and pure, but 

miles east of Helena. 

Little Bla,ckfoot River was examined July 21, near Elliston. 
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below that place the stream is muddied by mining' operations carried on along its 
banks. The current is very swift, Ohe bed of the stream is strewn with rooks of various 
sizes, and the banks are well lined with willows, cottonwoods, and various other 
small bushes. The temperature of the water at 4 p. m. was 550; air, 710. In this 
river we found an abundance of blobs and young whitefish, and a few small trout. 
In a small creek flowing into the river, suckers and minnows (Catostomus oatostontus 
and Rhiniohthys dulcis) were abundant. The high temperature of the water and the 
danger of contamination from heavy rains are serious objections. 

Cottonwood Creek.--We examined this stream from'its mouth at Deer Lodge up- 
stream for about 34 miles. At a point 8bout 2 miles above the town of Deer Lodge 
and on the land of Mr. Albee, we found the most suitable location. The stream 
here measured as follows : Average width, 20 feet. Average depth, 14 feet. Current, 
3 feet per second. Volume, 40,394 gallons per minute: Temperature, 540 at 3 p. m., 
July 22; air, 770. 

This is a clear stream flowing through gorges farther up, 'while here it flows 
through rather rough meadow land. The bed of the stream is very rocky; the banks 
are lined with cottonwoods, alders, and other bushes. The stream seems t o  be well 
filled with insect larvae and other fish food, and is regarded as being an excellent trout 
stream. During less than two hours' fishing with seiue and fly, we took a geatmz&y 
blobs and about thirty trout, the largest weighing about 7 ounces. The fall is suffi- 
cient for getting the water properly and easily into the hatchery, and very desirable 
ground can be had either near the residence of Mr. Albee or on the ranch of Mr. N. J. 
Bidenberg, a few rods farther up t i e  fitream. The cost of getting the w&er under 
control and of constructing the ponds would be very moderate. At the time of our 
visit a little mining was going on above Mr. Albee's; this contaminated the mater 
somewhat, but Mr. N. J. Bielenberg assures us tEat this can be easily controlled. The 
town of Deer Lodge gets its water from this stream, and of ccnrse would interest itself 
in seeing that the stream is never seriously contaminated. . 

Mr. Bielenberg off'ers to donate as much land as would be needed and to make all 
necessary guarantees as to the water supply. The location with reference to the region 
to be stocked is a central one and the railroad facilities are good. The city of Deer 
Lodge is one of the prettiest, most thriving cities in the State, and would afford 
excellent school, church, and social advanta'ges to  all connected with the station, 
matters of no little importance. 

Rattlesnake Creek.-This is a good-sized stream flowing into the Missoula River, 
at Missoula. We examined it throughout the last 8 miles of its course; averagewidth, 
30 feet; average depth, 1% feet; current, 24 feet per second; volume, 56,250 gallons per 
minute; temperature, 540 at 3 p. m., July 28. This stream rises in two small lakes in 
the mountains north of Missoula, is about 20 d e s  long, and flows through Government 
land, except for the last 2 miles of its course. The rock of the region seems to be 
chiefly a metamorphic sandstone; the bed of the stream is full of bowlders of various 
sizes, and there is but little water vegetation. The water is pure, clear, and cold. 
The city of Missoula gets its water from this stream, the ditch being taken out less 
than 2 miles above the city. 

There are many places within a distance of 2 to 6 miles of the city where very 
suitable land can be found. The fall is sufficient and the land lies so as to make it a 
comparatively easy matter to get the ,necessary amount of water under control. 
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Missoula is sit,uated upon the Northern Pacific Railroad, in the western part of the 
State, a location hardly sufficiently central iM regards the region to be supplied. I 
have no information as to what would be the cost of sufficient land in this locality. 
Eon. W. M. Biclcford, of Missoula, would furnish any information of this kind that 
might be desired. 

Lo10 Cree7c is a very pretty mountain stream having its rise on the Divide, near 
the Idaho line. It flows eastward for about 40 miles and empties into the Bitter Root 
River about 12 miles southwest of Missoula. 'We examined this stream through the 
last mile of its course but oJe. It is here about 35 feet wide, with an average depth 
of' 29 feet, and with a rather swift current. It flows over a gravelly bottom and 
between gravelly banks, which are covered by a heavy growth of alders, willows, and 
cottonwoods. The stream here is often divided up and runs in several channels pith 
low-lyiug islands in between, which are covered with a heavy growth of bushes and 
small timber. There are also many small bayous or marshy places along this lower 
Portion of the stream which are filled with a species of Ranunculus (R. aquatilis 
tr~chop7~yllus). Trout, blobs, suckers, and minnows were common. The temperature 
ofthis stream at noon July 30, was 5 6 O .  

Depew Creek is a small stream, about 8 miles long, whioh flows into Swan River 
fro111 the right, just below the foot of Swan Lake. Its entire course is on Government 
land and through dense pine forests. It runs between 1,000 and 2,000 gallons per 
minute. At 
11 a. m., August 3, its temperature at its outlet was 480. The amount of water is said 
not to vary much. It never becomes contaminated on account of rains, and there is 

-no probability of its ever being injured in any way through mining operakions. The 
is great enough to enable the water to be gotten under control very easily. All 
natural advantages requisite for the establishment of a hatchery can be found at  

the mouth of this creek. Its nearness to Swan River and the large and interesting 
lakes which that river connects would prove a great advantage in many ways. The 

Horset7~ief Sprilzgs.-!J!hese springs are on the ranch of Mr. R. R. Cummins, in 
Gallatin County, Montana, about 4 miles from the west line of the Yellowstone 
National Park, and near its northwest corner. There are two of them coming out on 
the south slope of a small grassy mountain near its base, and soon uniting to form one 
Stream, wliich flows into the North Fork of the Madison River. 'The accompanying 

The water is clear and pure and has a temperature of less than 500. , 

of the location from a railroad is a serious objection. 

(Pl. 111) will help to an understanding of these springs: 
Distance between springs ( a  to a). ................................. .--.feet.. 
Width of mest spring et 1 .......................................... -inches. . 

135 
40 

Depth of we& spring at 1 ....................................... ..-.inches.. 4 
Current between I and z (35 feet) ........................ -..feet per second.. 3.9 
Volume of west spring. ................................. gallons per minute.. 1,746 

Depth of main stream at 3 ..................................... .-..-.inches.. 
Current from 9 to 4 (61 feet) ............................ -.-.feet per second.. 
Volume of main atream at 4. ............................. gdlws per ininuto.. 26,181 
Width of stream at 5. ................................................. -feet 
Depth of stream at 6.. .............................................. inches.. 

width of main stream at J ............................................ .feet-. 36 
5 
4 

70 
10 

.. 

Current between 6 and 7 (50 feet), a trifle over 1 foot per second. 
Volume at 7, about 26,181 gallons per minute. 
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Temperature of water at a, at 8 a. m . D e r  
Temperaturent~,atSa.m ._.__._.. 45.5 
Temperature at c, at; 8:15 a. m ____.  
Temperature at d, at 8:35 a. m.. -. . 
Temperature at e, at 9 a. m.. ____.  

46 
48 
48 

Degree. 
Temperature three-fourths mile be- 

Temperature of small streamf _... 
Temperature of small stream g. -. - - 
Temperature of emall streamh __._. 

lowe,atS40a.ui ._.___ ~ __.___.__ 49 
46.5 
44 
46 
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BOTTELER SPRINGS. 



FISH-CULTURAL INVESTIGATIONS IN MONTANA AND WYOMING. 39 

The temperature of the water at 10 a. m., August 25, was 500. The water is clear and 
of good quality, but probably becomes muddy during heavy rains. This stream was 
examined again new where it flows into the Gardiner River, and this latter stream 
Was also examined. The banks of both are quite high and the adjacellt land entirely 
b o  rough and rocky for the purposes contemplated. 

Reese Cree& is a small stream flowing into the Gardiner River near Horr, Montana, 
a few miles north of Cinnabar. We examined it through a mile or more of its course 
just above the railroad. Most of its water is. taken out for irrigation purposes, but 
above all these ditches we found it to  be about 59 feet wide, 7 inches deep, and to flow 
With a current of 24 feet per jecond, which gives it a volume of 3,600 gallons per 
minute, The temperature of the water at noon, August 26, was 480. About 1& miles 
above the railroad is a very suitable tract of land which could probably be had if 
desired. This is above where the irrigation ditches are taken out, therefore the water 
needed for the station could be turned back into the stream and khus not interfere with 
any previous water rights. It is quite probable, however, that this stream becomes 
more or less muddy during heavy rains. 

Botteler Spriqp.-These springs are on the west side of the Yellowstone Valley 
about 3 miles south of Fridley, Montana, just opposite Emigrant Peak, and on the 
National Park branch of the Northern Pacific Railroad. The distance to Oinnabar is 
about 25 miles, which is also about the distance to  Livingston. There is a large 
number of these springs, some very small, just oozing from the ground, others issuing 
in strong streams. They all come out near the upper margin of a bench composed of 
morainic material, and are grouped in such a way as to unite into eight streams which 
CWSS the road in front of the bench within a short distance of each other. The springs 
Of all the eight groups lie within a limit of 50 rods of each other, and the water from 
all could be easily gathered into one stream which would give a flow of at least 4,275 
gallons per minute. This amount could be increased to  probably 6,000 gallons per 
minute by gathering up the water from a number of small springs not taken into 
account in the above estimate. The bench is covered with trees, such as quaking asp, 
willows, rose bushes, and other small bushes. The immediate vicinity of the springs, 
though gravelly, is marshy. They are so situated that only the most northern group 
(NO. 8) can receive any wash from the adjacent land during even heavy rains. Most 
Of the springs are surrounded by a thick growth of bushes. Watercress and other 
Plants are abundant in the streams made by the springs. Insect larvre, young trodt, 
frogs, eh., abound in thg streams, and the Yellowstone River in the immediate vicinity 
has an abundance of trout, many individuals of very large size being noticed. 

The ground in front of the bench is a plain with e gradual descent to Yellomstone 
River, $hree-fourths of a mile distant. The foot of the bench is 300 yards west of the 
railroad and 35 feet above it. The cultivated portion of the ranch which lies between 
the bench and the river is irriga;ted mainly by the water from a neighboring creek, the 
Water from the springs being used only occasionally. The accompanyingrough diagram 

IV) will be helpful in understanding the position and nature of the springs. 
These spriags weye inspected on Angust 86 and 27 by Prof. Jenkins and MI*. 

clapham. The groups I have numbered from 1 to'8, beginning at the south. In 
determining the amount of water flowing from each group it was found that, owing 
to the marshy character of the ground and the ramifications and interlacings of 
the various little streams, only approximate results could be reached. It is believed, 

that the aggregate flow of these springs c8n not be less than 5,000 gallons. 



40 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

449 
449 

1,795 
897 

4,276 

The following table gives the approximate width, depth, current. and volume, 
together with the temperature of the water of each main spring : 

48.50 
49.00 
48.00 
50.00 

I- /-1--1---- 

I I 
Total flow over ...._...... 

-__ 

Gllllonsper Tempera- 
minute. 1 ture. 1 
_ _ ~ ~  

a80 

We were informed that the water in these springs never freezes, and that the 
volume and temperature remain approximately constant throughout the year. 

This location seems to be an admirable one in every way, so far as natural con- 
ditions are concerned. Its nearness to the Yellowstone National Park, which is 
destined to become the great national game preserve, is a matter of no little importance. 
I have no doubt that satisfactory arrangements regarding the necessary land for the 
site can be made with Mr. Botteler, the owner. 

Davies &wings.-These springs, two in number, are on .the land of Mr. W. J. 
Davies, 4 miles from Bozeman. They come out at the roadside at the base of a lime- 
stone bluff. Two small streams are formed which flow across the wagon road and 
within a few yards enter Bridger Creek. The east spring, at  10 a. m. August 27, had 
a temperature of 460. The stream flowing from it was about 10 feet wide and 4 
inches deep, and flowed a t  least 1,496 gallons per minute. The west spring is a 
little warmer, its temperature being 470. It flows a stream 38 feet wide, 4 inches 
deep, and with a current which gives not less than 525 gallons per minute. The 
water fiom thesa two springs can be easily united into one stream which would give 
over 2,000 gallons per minute. Just across Bridger Creek is a good-sized spring of 
comparatively warm water, its temperature being 79”. Bridger Creek near the 
springs is about 10 feet wide, 10 inches deep, and has a current of 2 feet per second. 
It9 temperature was 600. The springs are surrounded by alders, rose bushes, willows, 
cottonwoods, and bushes of other kinds. There is an abundance of cress, moss, and 
other water vegetation in the springs and the streams running from them. Sufficient 
suitable ground could probably be had just below the springs, and it would no doubt 
be furnished to the Commission on satisfactory terms. 

The accompanying plat (Pl. v) shows clearly the nature of the proposed site. 
The location is a central one with reference to  thexegion to  be stocked. Bozeman is 
on the Northern Pacific Railroad where the main line branches, one running to Helena, 
the other to Butte, both branches again uniting at Garrison. The Gallatin Valley, in 
which Bozeman is situated, is one of the most fertile and most attractive that we have 
ever seen. Bozeman is but 29 miles west of-Livingston, where the branch road leaves 
the main line of the Northern P,wific for the National Park. 

Wolverton fYpring, 4 miles south of Bozeman, was also examined. This consists 
of one main spring and a great number of small ones coming out at various places in 
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a marshy tract of ground just below the main spring. The stream from tne iuain 
spring was 2 feet wide and 10 inches deep, and flowed about 748 gallons per minute. 
Its temperature at  3 :30 p. m., August 27, was 520, or 4S0 in the spring itself, which 
was shaded. Measured at a point one-fourth mile below the springs, the stream was 
found to be 5 feet wide, 8 inches deep, and to l~ave ii current of 1 foot per second. 
This would indicate a flow of about 1,500 gallons per minute. The temperature here 
was 620 at 4 p. m. These springs all come out in a low marshy piece of ground and 
form a kind of pond lilled with watercress and other water plants. The pond is 
Surrounded by willows, cottonwoods, chokecherries, and other bushes. The stream 
flows across the road to the north from the marsh, and continues northward though a 
meadow for a mile or more. Its banks are covered with a dense gro~vth of bushes. 
The ground over which i t  flows is perhaps too level to afford sufficient fall for a 
gravity supply. 

A N N O T A T E D  L I S T  O F  F I S H E S  OBTAINED I N  MONTANA A N D  ,WYOM.ING. 

As shown in the preceding pages of this report, the region over which our 
o~plorations extended is, in general, a ~nountainous one, most of whose streams are 
clear and cold, and flow with a rapid, often turbulent, current. The nmnber of species 
of fishes in such waters is never great. Thougll our collection contains but 16 . 
indigenous species, it no doubt represents fairly well the fish fauna of that region. 
The species represented, grouped by families, are the followiug: 

Catostomidae. 
1. Catostomus discobolus Cope. 
2. Catostomua catostomus (Forster). 
3. Catoatonaus ntacrool~ilus Cfirerd. 
4. Catostomua avdens Jordan & Gilbert. 

Cuprinidae. 
5.  Rhinicl~thys dulcia (Girard). 
6. M?llochcilus oaurinus (Rich.). 
7 .  Ptycl~ool~eilua oregonensis (Rioh.). 
8. Leuciscua hyd?'opl&lox (Cope). 
9.  Leucisous gilli, sp. nov. 

10. Leuciscue atrarius (Girerd). 
Salmonidae. 

11. Coregonus tuilliamaoni Girerd. 

Salmonidae-Continued. 
12. Tl~?ln~allus eignifer (Rich.). 
13. Saln~o n~ykiss W'ilbaum. 
14. Salvelinus nzalnha (Walbai~m). 

Cottidae. 
15. Cottus I)ai~'dipu~~cli~lutt(s  (Gill). 

Gadidae. 
16. Lota lota ntacz~losa (Lo Sueur). 

Sdmonidae (introdiiood into tho Yollomstouo 
National Park). 

17. Salmo ivideus Ayres. 
18. flal?)10 favio Will. 
19. Salnio tibutta tevenenais Walker. 
20. Salvelinus fontinalis (Mitchill). 

The most abundant, important, and generally distributed of these is, of course, the 
black-spotted or mountain trout, with its almost constaut and destructive atte~tdant, 
the blob. Just how destructive the blob is to the eggs of the trout I am ui~able to 
say, but it is probably a very serious pest during the spawning season. 

1. Catostomus discobolus cope. (Pl. XVIII.) 
Catoston~us diecobolus Cope, Heyden's survey, 435,1870. 

Thirteen examples of this species were takbn in Red Rock River near Red Rock, 
gontdua, and an equal number from Beaverhead Iliveil at Dillo~~. These specimeps 
are from very small size to 7 inches in length. Hoad, 5; depth, 5; eye, 5; snout, 2 to 
2%; interorbital ~vidth 2; mouth and lips large, cartila,ginous sheath of each lip well 
developedj fontanelle a very narrow slit; origin of dorsal fin much nearer snout than 
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caudal; scales very small and crowded anteriorly, about 93 in lateral line. D. 10, its 
height.14 in head, a little greater than length of its base; anal long, nearly equal to 
head; pectoral shorter, 13 in head. 
2. Catostomus catostomue (Forster). 

Cyprinus oatostomus Forster, Phil. Trans., 1773, 155. 

a. Little Blackfoot River, Elliston, Montane ._____.._____ ._.___ ___. 16 
b. Browns Gulch Creek, Silver Bow, Montana __._..____. .. ___. ___. -. - __. - 47 
c. Lo10 Creek, near Missoula, Montana.. ...___.._.__. ..__. . _ _ _  - _.__ .__ __. 22 
d. Jocko River, Ravvalli, Montana .......___._..__.____...________.__._.__ 5 

The collection contains the following specimens, which I refer to this species: 

All are young specimens, none being over 8 inches in length. Head, Q to 49; 
depth, 5 to 68; eye, 5 $0 6; snout, 2+ to q. 

There is a little variation in the papillae, but there are never over four rows on the 
upper lip; in fact two to  three rows is the almost constant number. Compared with 
specimens of C. griseus from the South Platte, at Denver, Colorado, the Montana 
specimens have the lips much smaller, the rows of papilla fewer, and the jaws with 
much less distinct cartilaginous cutting edge. 

I have also compared them with specimens of Catostornus catostomus from various 
places, and others labeled C. Zongirostris, and am not able to see any important differ- 
ences. The type of 0. retropinnis Jordan has very much larger lips than in any other 
specimens I have examined, and the scales are smaller. It is perhaps best to retain it 
as a distinct species for the present at least. 
3. Catostomus macrochilus Girarcl. (Pl. XVIII.) 

Catostontun ntaorochilun Girard, Proc. Bond. Nat. Sei. Phila. 1856, 175. 
This large sucker is very common in Post Creek, on Flathead Indian Reservation, 

andtin Swan Lake. It is no doubt common 'in Flathead Lake and the streams of that 
region, but we obtained specimens only from Post Creek and Swan Lake, three from 
the former and Seven small ones from the latter. Examples 16 inches long have the 
head 4, depth 5, and eye 6. Scales, 11 or 12-72 to 75-10 or 11, about 40 before dorsal. 
Dorsal long, of 14 or 15 rays; pectorals and anal long, the latter nearly equal to head; 
papilla not very large. 
4. Catostomus ardens Jordan & Gilbert. (Pl. XVIII.) 

Catoatomua ardena Jordan & Gilbert, Proc. U. S. Net. Mus., 1880, 464. (Utah Lake.) 
We found this sucker very abundant in the Snake River at  President Camp, 

where numerous specimens were taken, from very small ones up to a foot in length. 
Very much larger individuals, presumablyof this species, were seen in water too deep 
to seine. Specimens 7 to 12 inches long have the head 4 to 4&, depth 49 to 5, eye 54 
to G ,  and the snout 2& to 29. Scales, 1043-9, much crowded in front; origin of dorsal 
fin very slightly nearer snout than base of caudal. Papilla on upper lip in about five 
rows, not evidently so many in younger specimens. 
5. Rhinichthye dulcis (Girard). (Pl. XIX.) 

Argyreus dulcis GirUird, Proc. Acad. Naf. Soi. Phila. 1856,185; P. It. R. Survey, x, 243, pl. LIV, 

Rhinickthys dulcin, Jordau, Bull. U. S. Fish Corn., IX, for 1889, 1891, 48. 
figs. 5-8, 1858. 

This little minnow is pretty generally distributed throughout the region visited 
by us, numerous specimens being obtained at each of the following places : 
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No. of 

spaoimens. 
a. Beaverheed River, Dillon, Montana ..___. .__._. .___ ._.__. .__.-. .__ _. - 115 
b. Red Rock River, near Red Rock, Montana .___ .. _ _ _ _  . . ___. _ _  ___. - -  _-_. 5 
c. Junction of Firehole and Gibbon Rivers. ._ - - _ _  . . - - -. . - - __. . - - - - -  - -. . . 23- 
d. Snake River at President Camp, Wyoming . ___. _ _  -. _. ._. - _ _ _ _  - - _ -  .-_. 6 
e. Browns Gulch Creek, at Silver Bow, Montana.. - - - - - - - - -. - - - - - - -  - - - - -  3 
f. Big Blackfoot River, near Bonner, Montana .____. ___. . . . . ___. -_._ _ _ _ _  4 
g. Little Blackfoot River, Elliston, Montana- -. - . . . - -. . - - - -. . - - - - - . - - - - - 6 

Those from Beaverhead River are the largest specimens seen, many being 3& to 4 
inches in length. It was also more albundant here apparently than elsewhere. The 
specimens from the junction of the Firehole and Gibbon are all very small. In many 
examples measured, the origin of the dorsal is 4 little nearcr the nostril than base of 
caudal fin, but midway between base of caudal fin and tip of snout. 

6- Mylooheilus caurinus (Ri6h.) Girard. (Pl. XIX.) 
Cyprinuo (Lwucicrouo) caurinus, Richardson, Fauna Bor. Am., 111, 304, 1836. 
Mylocheilue caurinua, Girarcl, Proc. Acad. Nat. Soi. Phila. 1856, 169. 

* 

Common in Flathead Lake and in Bitter Root River. Curiously enough, at Flat- 
head Lake it is called “whitefish” and is served at the hotels as such, while the true 
Whitefish, which is not uncommon in the lake, does not appear to have attracted the 
attention of the local fishermen. About a dozen specimens were examined, ranging 
from 8 to 11 inches in length. 

Head, 4 to 4-&; depth, 4& to 4#; eye, 49 to 5; snout, 3& to 33; pectorals, l& to 1% in 
head; ventrals, 16; dorsal, 8, a little longer than pectorals, about l+ in head;. anal, 8, 
equal to ventrals. 

Scales, 12-77-7; teeth, 1, 5-5, 1 in numerous examples studied; in fact, 1 do not 
find a single case in which there are two teeth in the lesser row. 

Color in life, dark greenish above, extending down nearly to the lateral line, where 
there is a dark irregular band two scales wide. Below this is a reddish band two or 
three scales wide, exteudirig the full length of the fish, while the dark band stops at 
the posterior edge of dorsal fin; below, white; top of head, greenish ; cheeks and opercles 
Paler, with fine punctulations of dark; corners of mouth with a reddish wash extending 
backward on cheeks; a little orange on opercles and at base of psctorals. 

’* Ptychocheilus oregonensis (Rich.). 
This, voracious fish is very common in Flathead Lake, where it is currently known 

as “Squawfish.)) we also found it comnion in Lo10 Creek and in Bitter Root River, 
near Missoula. 

Numerous individuals from 7 to 12 inches long were examined. Head, 39; depth, 
%; eye, 6; snout, 3; scales, 19430-7; teeth, 2; 5-4, 1. Tip of snout to  angle of mouth, 
2?F in head. Dorsal, 10; anal, 8; the pectorals equal the anal but exceed the ventrals; 

height of the dorsal fin is contained 1% times in the head, and is 4 greater than 
its length. 

Color in life, above nearly uniform muddy greenish, a few scattered scales showing 
Nilmy; irowing gradually silvery on the sides, with a slight tiuge of orange, and 
slightly dusted with dark, this extonding about four scales below the lateral line; 

’ under parts white, pa;le greenish on caudal peduncle; cheeks silvery, with a few dark 

(Pl. XIX.1 
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spots, opercles silvery with orange washing and a few dark spots; ventral fins yellow, 
pectorals a little less so, anal same as ventrals; dorsal and caudal darkish or muddy 
yeIlow; maxillarics and tip of lower jaw with fine dark pmictulations. 

Younger individuals are esseiitially the same in color, only that the fins and 
posterior parts of the body are not so yellow and in the youngest therb is a dark blotch 
at base of caudal fin. 
8. Leuciscus hydrophlox (Cope). (Pl. xx.) 

This species was very abundant in Spake River at President Camp, Wyoming, 
where eighty-three specimens were obtained; also in the smell creek at the head of 
Jackson Lake. The specimens are 3 inches or less in length. Ilorsal rays 9 in miner- 
ous specimens counted; anal usually 12,11 in sonic examples; base of fin Ghin length 
of body; maxillary barely reaching orbit, lower jaw somewhat projecting; dark band 
on side continued forward over the opercle; lateral line less decurved than in Heart 
Lake specimens. 
9. Leuciscus Nli ,  sp. nov. 

This species is based upon fourteen specimens, 3 to 44 iuches long, taken in 
Browns Gulch Creek, a t  Silver Bow, Montana, July 27, 1891. Head, 4 to 44 in length 
to base of caudal; depth, 34 to 3$; eye, 39 to 4 in head, 19 in interorbital width; snout, 
36 to 3g; D. 10 (occasionally 9 or 11); A. 14 (13, 15, or 16 in a few specimens); 
scales, 1146-7; teeth, 2, 5-4, 2. Body compressed, deep, back little arched, ventral 
line considerably curved, bending gel] tly upward at beginning of anal fin j head heavy, 
snout short and blunt, lower jaw not projecting, mouth oblique, maxillary not quite 
reaching front of orbit; caudal peduncle long and slender; scales moderate, deeper 
than long on anterior part of body, but longer than deep on caudal peduncle, about 
32 before the dorsal. Dorsal fin small, much nearer caudal fin than snout, about mid- 
way between beginning of scxaled surface at baclr of head and beginning of rudi- 
mentary caudal rays, its origin behind vertical line from ventrals a distance equal to 
the length of its base; base of dorsal fin 1 2  in its height, ~vhicli in turn is 16 in head; 
its free margin falcate. Anal fin large, its base about 52 in length of body to  base of 
caudal fin, or about equal to  length of pectoral; longest rays a little shorter than 
length of fin; free margin very nearly straight; origin of fin under last fifth of dorsal; 

8 ventrals short, 19 in head, reaching vent in some speoiinens; pectorals long, 16 in head, 
nearly reaching ventrals in some examples; ca,udal fin very long and deeply forked, 
lower lobe the longer, 4& in total lengtli. 

Color in alcohol, upper parts dark down to level of eye; beginning at upper level 
of eye is a band about one scale in width that is chrome yellow on head, then widening 
slightly and becoming rosy until the middle of the side is reached, wliere it becomes 
gradually less distinct until hardly discernible on the caudal peduncle; below this is 
a dark band about twice as wide, the middle portion of which lies just above the lateral 
line, but a t  each end it extends a little below; side of body below lateral liiie rich 
rosy with tinge of yellow, whitening on the caudal peduncle; orange a t  base of ventrals 
and pectorals, the latter with 8ome reddish; belly white; cl-leek with a large crescent 
of chrome yellow, very bright in some specimens, extending froin angle of inontl~ 
across the cheek and up back of the eye, nearly connecting with the linc first described; 
opercles silvery, with some little orange washing, covered over with inany fine black . 
punctulations, most numerous above, where they fotm a large dark blotch ; whole body 

( T y p e s  No. 43953, U. S. Nat. Mus.) (Pl. xx.) 
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sprililrled over with similar black speclrs, most numerous above the lateral line; lower 
jaw aiid branchiostegal membntnes with llulnerous very fine dark specks; lower bor- 
der of orbit dark; dorsal, anal, caudal, and ventral fins with a few fine black points; 
l~ectorels slightly yellowish green, with few black spec1rs;tIie outer ray edged with 
black; a yellow blotch a t  base of pectoral extending forwarci to gill-opening. 

This species is closely related to Leuciscus n~ontanus (Oope), but difl'ers &om it in 
the shorter maxillary, slllaller eye, greater width of the interorbital space, the shorter 
head, and the much greater depth. Compared with specimens of 1;. tnontanus from 
Utah Lake and Bear River, at  Evanston, Wyoming, and with specimens of Squalius 
tmnia (Cope) from Utah ~ h k e ,  the snout is much more blunt and the anal fin larger. 
It is also related to I;euoiscus l~ydropklox (Cope), but the body is much deeper, the 
snout is very much blunter, the lower jam does not project, and the lateral line is 
considerably more decurved; the dorsal fin in L. I~yclrophlom is midway between snout 
and base of caudal fin, while in this s1)ecies it is placed midway between posterior line 
of head and base of caudil; there is also a difYeren'ce of one in the nmnber of dorsal 
rays; the anal fin is very much larger and the number of rays greater than in L. 
Ibyd~ophlox, fro111 ~vhich i t  also differs notably in the brilliancy of its coloration. 

In the following table I give n~easurelnenfs of the fourteen specimeus: 

-- 
14 
16 
14 
14 
14 
14 
14 
14 
14 
13 
14 
14 
13 
16 

One small specimen,. 18 inches in length, from the outlet of Swan Lakq, near 
plathead Lake, seems to belong to this species. Head, 4; depth, 4; eye, 22, greater 
than snout; the mouth more oblique than in the Browns Gulch specimens; tho max- 
illary barely rea;ching the eye; body much col~pressed. 

I may add that I have nlade a careful comparison of the specimens of Cli?zostontus 
@tontanus Cope from Utah Lake and Bear River, at Evanston, Wyoming, and those 
called SquaZius (Cope); from Utah Lake, which are in the National Museum, and 
I can not see any differences betweell them. 

I take pleasure in naming this handsome minnow for Dr. Theodore Gill, whoso 
studies have added so much to our ho~vledge of fishes. 

Lon th in 
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Depth in I Eye in 
length. , hoad. 
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11 ;: 
I F  
11 
13 
12 
11 

10. Leuciscus atrarius (Girard). (Pl. XX.) 
Siboma atraria Girard, Proc. Acad. Nat. Sci. Phila. 1856, 208; 1’. R. R. Survey, X, 297, 1858 

Sgualius atrarius, Jordan and Gilbert, Proc. U. S. Net. Mus. 1880, 461 (Utah Lake); Syn- 

i5euoiscus atraiius, Jordan, Bull. U. S. Fish Corn., IX, 48, 1891 (Heart Lako and Witch Creek, 

Tigoma obesa Girard, Proc. Acad. Nat. Sci. Phile. 1856, 206; P. R. R. Survey, X, 290, 1858 (Salt 

Spualius obesus, Jordan and Gilbert, Synopsis, 237, 1882. 
Tigoma sguamata Gill, Proc. Bost. SOC. Nat. Hist. 1861; Iohthygl. Capt. Simpson’s Expl., 405, 

Sgualius squamatus, Jordan & Gilbert, Synopsis, 241, 1882. 
Spualius cruoreus Jordan and Gilbert, Proc. U. S. Nat. Mus. 1880, 460 (Utah Lake; young 

Squalius r h o m a h e  Jordan and Gilbert, Proc. U. S. Nat. MUM. 1880, 461 (large specimens from 

Siboma atraria longicepa Cope, Zo6l. Whecler Survey, V. , 667, 1875. 

(spring in Utah) j Cope, Zoiil. Wheeler Survey, v, 667, 1875. 

opsis, 241, 1882. 

Yellowstone Park). 

Lake Valley, Utah). 

1876. 

specimens). 

Utah Lake) j Synopsis, 240, 1882. 

This species is represented in the collection by nine large specimens taken with 
the hook in Jackson Lake, and by numerous smalller specimens from the small creek at 
the head of Jackson Lake, and from Snake River at President Camp. It is very 
abundant in Jackson Lake and takes the hook readily. 

3% 

7 
4 
4 
4 
4 

Measurements of nine specimens. 
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!! 

4 
4 
4 
38 
34 

Scales, 11 to 13-56 to 63-6 or 7 ;  12-63-7 being the most usual number. 
Teeth, oftener 2,5+ 1 than 2,5-4,2. 
I have compared these specimens with those collected by Dr. Jordan in Heart Lake 

and find them identical. Girard’s type of Biboma atraria, a specimen 64 inches long, 
from “near 380 latitude, in Utah,” agrees well with these, as do also others collected 
at Willow Springs, Utah, by Dr. G. E. Gilbert, and those called B, rkomdeus by Jordan 
and Gilbert. Specimens in the National Museum, labeled flqualius squamatus Gill, from 
Utah, are evidently atrarius. An examination of the type of Bpualius cruoreus J. and G, 
‘shows it to be a little more slender than other examples of atrarius, but it differs in no 
other particular. Specimens in the Museum collected in Beaver River, Utah, by 
Henshaw and Yarrow, and called 8quaZius egregiw Cope, can not be distinguished from 
atrarizcs, and that species should probably go in the above synonymy, 

The type of Girard’s Cheonda cmrulea, from Lost River, Oregon, is a very different- 
looking fish. The head is longer, the snout much longer and more pointed, the mouth 
is larger, the maxillary is longer and less oblique, the eye is somewhat larger, and the 
top of the head more flat. P 



FISH-CULTURAL INVESTIGATIONS IN MONTANA AND WYOMING. 47 

11. Coregonue williameoni Girard. (Pl. XXI.) 

The collection contains specimens of whitefish from the following localities : 
a. Swan River below Swan Lake, Montana _ _ _ _ _  - ._ ___. _ _  ___. _._. ___. _ _ _ _  21 
b. Jock0 River, Ravalli, Montana _____. _ _ _ _  _ _ _  - -. _ _ _  - _ _  _ _ _ _  :... _ _ _ _  .____. 6 
p. Big BlackfooB River, Bonner, Montana ._._. . - -. . -. . . . . - __. . - -. -. -. - -. . 3 
d. Little Blackfoot River, Elliston, Montana.. -. . - -. - - -. - - - - . -. . . - - - -. - 12 
e. Cottonwood Creek, Deer Lodge, Montana . - - _.. _ _ _ _ _ _  _ _ _  _ _ _  ___. ._____ - 1 
f. Snake River,President Camp, Wyoming.. ___. . . . __. . _ _ _ _  _ _ _ _  _ _ _ _  ____.  19 
g. Red Rock Rive Red Rock, Montana ____. -. . - ._. _ _ _  - __._ _ _ _ _  _ _ _ _  __. . . 7 
h. Beaverhead Ri &3 r, Dillon, Montane .____. - ___. . . - __.  __._ .__ - _ _ _ _  .. _ _ _ _  5 
i. Junction of Firehole and Gibbon rivers _ _  -. _. . __. _._. .__. .__ __. .. - __.  2 

In addition to the material collected by us, I have examined numereus other speci- 
mens from the Upper Missouri Basin, comparing them with a large number from the 
Upper tributaries of the Columbia, but I am unable t o  find any difference of value. 
The Columbia. specimens are perhaps somewhat deeper. Examples from Red Rock aud 
Beaverhead rivers have the head y (4 to 4%); depth, 4$ to 4%; scales, 80 to 84. Those 
from Little Blackfoot and Swan rivers have the head 4% to 4&; depth, 4 t o  4+; scales, SO 

Silvery 
Over entire surface below the lateral line, with a few scattered dark punctulations and 
8 little black on lower caudal rays, plainest toward the base; bluish above lateral line, 
with numerous larger and darker punctulations; under these are seen the vanishing 
bluish blotches so evident in younger examples. Dorsal and adipose fins, as well as 
snout and top of head, covered with very fine dayk spots. Younger specimens, a 
xttle under 3 inches in length, have the steel-blue blotches very distinct, there being 
about 10 of them, most of which just touch the lateral line from above; above these 
are about 20 similar blotches of various sizes-mostly smaller, however, than those 
along the lateral line. 

A still smaller specimen (29 inches) in life was silvery below, 8 or 9 dark-bluish 
Spots along side, mostly above lateral line; back darker, with numerous spots; top of 
head with very fine spots. 

The fact that the young whitefish has the parr markings is a very interesting one, 
and is of value in showing its relations to  the trout. (See P1. XXI.) 

12- Thymallus eignifer (Richardson). 
We found the grayling in Red Rock River, Beaverhead River, and in the Gibbon 

at its junction with the Firehole River; and also in the stream formed by Horsethief 
8Prhgs-all tributary to the Upper Missouri. 

Two examples, 10 and 11 inches long respectively, from the junction of the Fire- 
hole and the Gibbon, show some differences in measurements; the larger has the head 
4%; depth, 4; eye, 4&; scales, 8-97-10, and dorsal 19; the other, head, e; depth, 39; 
eT0, 48; scales, 8-91-10, and dorsal 19. Length of dorsal fin a little greater than head, 
height about 14 in head, but much less than depth of body; origin of dorsal one-third 
length of body from snout. About 18 inky black spots and about 6 faint'er ones on 
side Of body. The number of these spots is of little value, however, as the smaller of 
these two specimens has 25 distinct spots on one side and but 18 on the other; nearly 

84. 
Small specimens, 3 to 5 inches long, show the following color markings: 

(Pl. XXII.) 

the spots are anterior to the dorsal fin. 
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A small specimen (3 inches long) from Beaverhead River has the depth and head 
about equal, each 4 in length of body. Upper half of its body covered with fine dark 
specks, most numerous on edges of scales where they form R dark border; along the 
region of the lateral line is a series of about fifteea steel-blue blotches, tho vertical 
diameter greatest, much resembling the parr markings of young trout and whitefish. 
Above these are many smaller spots or blotches of same color. 

Two specimens, 39 and 38 inches long respectively, from Red Rock River, have the 
steel-blue blotches very distinct, while the dark borders or lines between the rows of 
scales on the upper half of body have begun to  break ug into short, inky, zigzag 
lines each with one to eight or more angles. 

(See P1. XXII.) 

13. Salmo mykiw Walbaum. (Pl. XXIV.) 
The black-spotted or mountain trout is represented in the collection by specimens 

from the following localities : 
a. Swan River below Swan Lake, Montana. 8 
b. FlatheadLake _.____.________.____...-- 2 
0. Mission Creek near Ravalli, Montana.. - 1 
d. Jocko River, Ravalli, Montana.. _ _  . - _ _ _  - 20 
8. Rattlesnake Creek, Missoula, Montana.. 7 
f. Lo10 Creek, Missoula, !Montana. -. __._._ 9 
g. Big Blackfoot River, Bonner, Montana.. 1 
h. Little Blackfoot River, Elliston,Montana 12 
i. CottonwoodCreek, Deer Lodge, Montana 19 
j .  Dempsey Lakes, Decr Lodge, Montana. - 12 
k. Browns Gulch Creek, Silver Bow, Mon- 

tana _ _ _ _  ___.____.. _._.__________.___. 3 
1. Lewis River just below Lower Falls - - - - 2 

m. Crawfish Creek just bclow Moose Falls. 2 
~t. Snake River, President Camp,Wyoming. 9 
0. Pacific Creek 25 miles below Two-Ocean 

Pass _.__ _.__ ____._______._ .____. _ _ _ _  6 
p .  Pacific Creek about 8 miles below Two- 

Ocean Pass __._.____-.______.._._____ 3 
q. Pacific Creek at Two-Ocean Pass.. . -. . 16 
r. Atlantic Creek at Two-Ocean Pass. __. . . 20 
8 .  Atlantic Creek 1 milo above its mouth.. 1 
t. Mouth of UpperYellowstone River. - -. . 2 
w. Meadow Creek near its mouth.-. -. - - -. 6 
v.  East Fork Gardiner River abovc falls. ~ 1 
w. McClellan Creek near Helena, Montana, 2 

This species is found abundantly in all suitable streams and lakes explored by us. 
Besides the 135 specimens from the Columbia basin and the 32 fiom the Missouri 

side, a great many individuals were examined in the field which were not preserved. 
In addition to the above, numerous specimens in the collections in the U. S. National 
Museum were compared with those of my own collection. The whole amount of mate- 
rial examined goes to show the correctness of the conclusion reached by Dr. Jordan," 
that all the native trout of the Park belong to  a single species, and that ij'alwao clarkei, 
ij'almo lewisi, etc., can not be recognized even as varieties. 

The fact $hat there is a free waterway over Two-Ocean Pass, by means of which 
trout can pass readily from either side of the I 4  Divide " to  the other, as explained else- 
where in this report, is of great importance in showing that the trout of the two sides 
can not be regarded even as geographical forms. The differences that are observable 
among different specimens do ngt exist as diffierences between Missouri and Columbia 
drainage specimens, but rather as slight peculiarities due to  the nature of each partic- 
ular stream. This will appear evident from a comparison of the following color notes, 
based upon specimens of different sizes and from diffierent places : 

inches long, from McClellan Creek, Helena, Montana : Side with 
about ten dark blotches lying on the lateral line, the verticrtl diameter being the greater; 
a series of about a dozen larger, rounder ones along middle of space between lateral 
line and middle line of back; among and about these are numerous small spots j spots 

* Bull. U. S. Fish Cornmission, vol. IX, 50, 1891. 

A specimen 
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below lat,era81 line not numerous, about ten large and perhaps twice as many small 
ones; cheek wit4 two or three small dark spots and numerous fine punctuletions; a 
few small spots on top of head; dorm1 fin with about a dozen small spots or blotches; 
.adipose fin dark-edged; caudal fin well spotted, the spots more or less evidently 
arranged in five vertical rows; other fins plain; tip of lower jaw dark. 

A speoimen, 7 inches long, from the same place, difers from the smaller one in 
having the large vertical blotches less distinct, and the other spots more numerous, 
especially on dorsal, adipose, apd anal fins, and'on top of head; the spots on the cheeks 
We also less distinct. 

Twenty specimens, each about 4& inches long, from Atlantic Creek in Two-Ocean 
pass, show no marked diEerenceu from those from McClellan Creek. The spoB are a 
little larger in Some specimenR j the large blotches se0m a little less distinct than in the 
larger, but much the same as in the smaller specimen from McClellan Creek. Those 
from Atlantic Creek are a little more slender thawthe others. 

A specimen 2% inches long, from Atlantic Creek, about one mile from its mouth, 
does not differ in color from those taken in the same creek at Two-Ocean Pass. 

Sixteen specimens, 4 to 6g inches long, from Pacific Creek, in Two-Ocean Pass, 
can not be distinguished from those of the same size taken in Atlantic Creek, a few 
Yards away. 

Three examples taken in Pacific Creek, about 7 miles below the pass, and meas- 
uring 53 and 64 inches in length, have the spots less numerous and larger, agreeiug in 
this with the Atlantic Creek specimens. 

A specimen 14 inches long from Pacific Creek, about 25 miles below the pass, 
Presented the following life colors: Above, dark greenish, very dark on head, lighter 
Posteriorly; paler on sides, nearly white on belly, but with some dark Kashings. No 
spots on top of head, very few on body in front, of dorsal, more numerous behind; ten 
O r  eleven small round spots on cheek. Sides of head with red or pinkish wash, old 
gold at upper edge of operole and a blotch of the same behind the eye. Shoulder 
above pectoral reddish; throat white, with red gash; rim of lower jaw washed with 
dark. Pectorals dark wine color; ventrals and anal red. Spots on body nearly round. 

Another specimen, 113 inches long, from same place, was, in life, dark-greenish 
silvery on the sides, but with an underwash of yellowish; belly white; few, if 

qnY, Spots on head or on back in front of dorsal, and but few on anterior half of body, 
while they are rather thick under the dorsal and quite thick along the back between 
the dorsal and caudal fins; not over fifty Bpots altogether below the lateral line; dorsal 
and Caudal fins well spotted; two dark blotches on cheek; opercles pinkish, yellowish 
at b P ;  red gash on throat not heavy; pectorals dark, ventrals and anal yellow. 

b o t h e r  specimen, 12 inches long, was yellowish like the one just described, but 
'ad the spots more numerous and not so nearly round, each spot being made up of 

Or more short black lines joined in such a way as to make the spots appear 
'Ornewhat star-shaped at first glance. 

An examination of about thirty large individuals from this place seemed to show 
they may be separated into two groups : one more slender, and yellowish in color; 

the other less slender and with little or n o  yellow. The star-shaped spots seemed to 
be, more Common among the yellow examples, but all were not SO marked, nor was 
'hm style of marking absent from the other form. 

F. C. B. 18914 
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Two specimens, 4 and 7 inches lmig, respectively, from Crawfish Creek, just below 
Moose Falls, can Got be clisting&hed from specimens of the same dize Qom Cottonwood 
Creek or from McClellan Greek. 

Ten specimens from Little Blackfoot ltiver, 34 to 74 inches in length, show 
considerable variation among themselves as to number, size, and Mhape of the spots, 
but these variations are independent of size, sex, or age of the fish. 

An 11-inch specimen from Lo10 Ureek, in life, was washed with red along the 
lateral line, more on upper parts of belly; back dark, with numerous black spots 
which aro larger and more irregular in outline toward the caudal peduncle; seven 
rather regular vertical rows of spots on the tail, about same number on dorsal fin; but 
few spots below the lateral line anteriorly, more numerous behind; two black spots 
on opercle; bright red dash on*lower jaw; pectoral fins pale yellow, ventrals and 
anal darkish; very few spots on head. Little or no red on jaw of younger specimens. 

A great many examples from llempsey Lakes were examined. These present no 
peculiarities of coloration, but some of them are a trifle deeper than any others that 
I have examined. The specimens fiom Rattlesnake Creek are also inclined to be deepor 
than the usual form. 

Two specimens, each 7 inches in length, from Swan River, at outlet of Swan Lake, 
present some peculiarities. One of  them has the spots of the usual form and number, 
but the other has scarcely any spots on the anterior two-thirds of the body, while those 
on the caudal peduucle and caudal fin are much less numerous than usuall. 

A specimen, 14 inches long, froin Lewis River, just below the lower falls, showed 
the following color markings in life: Ground color of the body dirty white, yellowish 
toward under side; spots very thick, largest posteriorly; daxk greenish on back; no 
spots on top of head; sides of head yellowish silvery, with a few small, round, black 
spots; a red blotch below and behind eye, wash of same on preopercles; opercles 
washed with red on lower two-thirds, extending over the branchiostegaltls to the red 
cut on the throat; a reddish wash along sides, mostly below lateral line; pectorals, 
anal, and ventrals all dark-reddish with some little traces of yellow; caudal and dorsals 
well covered with spots. 

A small specimen, 6 inches long, from Big Blackfoot River, in life showed four 
pale red splotches on side, the last one under the dorsal fin; few black spots on top of 
head, along back, and on dorsal and caudal fins; other fins, plain pale yellow; under 
parts silvery; opercles purplish; small red lines on lower part of throat, the beginning 
of the red gash characteristic of the species. . I have given thus fully color notes on so many individuals and from streams trib- 
utary both to the Columbia and the Missouri, to make plain the little importance of 
color distinctions and the futility of atteihpting to find even varietal differences among 
the trout of the Columbia and Upper Miasouri river bmins. 
14. Salvelinue malma (Walbaum). (Pl. XXV.) 

Salmo malma Walbaum, Artedi Piso., 66, 1792. 
This is the salmon trout or bull trout of western Montana. We obtained six 

specimens, 6& to 10 inches long, from ltattlesnake Creek, at Missoula, and fcom informa- 
tion gained from local fishermen we have no doubt that it is common in most of the 
larger affluents of the Columbia in Montana, particularly in the Hell Gate, Missoula, 
Pond d’Oreille, FIathead, Bitter Root, and Big Blackfoot rivers and in Flathead and 
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Swan lakes. This extends its known range considerably eastward. The followiug 
table gives measurements of six specimens from Rattlesnake Greek : 

‘ 0 .  

___- 
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__. 
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-- 

3% 
3% 
3% 
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Color, in alcohol, of No. 53, which is not unlike the others: Dark gray, darkest on 
head and body in front of dorsal fin, becoming lighter below; yellowish white on belly; 
sides with about three longitudinal rows of orange or reddish spots, each about Q of 
an inch in diameter; these rows are irregular, but in general it may be said that the 
upper row lies along the middle of the space between the dorsal fin and the lateral 
line, the second one along the lateral line, and the third about midway between the 
lateral line and the level of the origin of the pectoral fin; there are a few other spots 
that do not lie evidently in any of these lines; those on upper part of body smaller 
than those below. Besides the orange spots, the body is well covered with numerous 
dark pnnctnlations, especially abundant on sides of head, fins, and lower parts of 
body; median line of belly, plain yellowish white; brauchiostegals and lower jaw with 
soine punctulations; upper parts of pectorals and ventrals darker thau lower. Com- 
paring these with specimens of same size from McCloud River shows the Rattlesnake 
Creek specimens to  be much more sleiider (those from McCloud River having the 
depth 38 to 4Q in length), the eye a little larger and the color darker. 

Specimens of (1 salmon trout 7) weighing 12 and 14 pounds have been taken from the 
Bitter Root River, near Missoula. 
15. Cottus bairdi punctulatue (Gill). (Pl. XXII.) 

PotamooottuapunotuZafus Gill, Proc. Boat. Soo. Net. Hist. 1861, 40 (Bridger Pass). 
Cottue bairdipunotulatua, Jordan, Bull. U. S. Fish Corn., IX, for 1889,29, 1891. 

Numerous specimens of the blob, or bullhead,” as it is known in Montana where 
known at all, were obtained from the following localities : 

a .  Beaverhea,d River, Dillon, Montana. - - - - 76 
b. Red Rock River near Red Rook, Montana- 20 
Q. Canon Creek,Yellowstone National Park. 9 
d. Junotion of Firehole and Gibbon Rivera . 19 
e. Pacific Creek in Two-Ocean Pass. ._ ___. 4 
f. Pacific Creok 26 miles below the Pass -. 6 
g. Small Creek at head of Jackson Lake.. 21 
h. Snitkc Rivor, Prosident Camp, Wyoming 2 
i .  Browns Gulch Croek, Silver Bow, Mon- 

j .  Cottonwood Creck, Deer Lodge, Mon- 
tana ..___. .___._..__-. ......__..____._ 32 

k. Little Blackfoot River, Elliston, Mon- 
tann. . -. - -. . . . -. . . - -. . . . __. _ _ _ _  .._ ... 57 

1.  Rattlesnake Creek, Missoula, Montana,. . 11 
m. Lo10 Creck near Missonla, Montima . -. . 13 
a. Jocko River, Ravalli,Montiina .___ - _ _ _ _  7 
0. SwanRivor at outlet of‘ Swan Lake, Mon- 

tana .--- .... - -  .....- - - - - - - -  ...__.___. 16 
tma  _________.._.___--.___...-----. 2 I 

It was also seen in Horsethief Springs and in Qardiner River below the falls. 
The specimens from Red Rock and Dillon are very large, measuring from 3 to 44 

inches in length, while those from the head of Jackson Lake are all very small, as are 
most of those from Pacific Creek. 
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In numerous specimens examined the head is a little shorter than indicated by 
Dr. Gill’s description, it being 34 instead of 3 in body t o  base of caudal. There are 
also other slight differences; the dorsal is VI or VII-17 or 18, and the anal 12 or 13. 
The length of the head is just about equal to its width measured at the preopercular 
spines; the pectoral fins 13 in head, the rays extending markedly beyond the inter- 
radiad membrane. In most specimens the black spots are evident, but some seem to be 
almost or entirely without them; a dark blotch at base of caudal, and three or four on 
the side are very plain in some individuals. One of the specimens, 24 inches long, 
from Rattlesnake Oreek, is greatly distended with nearly ripe eggs, which gives us 
some idea as to their time of spawning in that region. Some of the specimens from 
this place, aud others from the outlet of Swan Lake. have the visceral cavity completely 
iilled by a parasitic worm more than an inch in length, in Slobs that are not over 2 
inches long. Some of these parasites were sent for identification to Prof. Linton, who 
says : 

The parasite in tho abGomina1 cavity of the fish is ScAielocephaZue dimorphuo Creflin. It is im- 
mature. Like Dibothriicm co*.dicqo Leidy, of the trout, i t  attains the adult stage in the intestine of 
fish-eating birils. In Europe it has 

16. Lota lota maculoea (Le Sueur). 

This, so f r t l  :is I know, is the first find of this worm in America. 
* been found most commonly in  Gasterosteu8. 

(PI. xxrv.) 
Gadus mtaczc~oeua Le Sueur, Jour. Acad. Nat. Sei. Phile., I, 83, 1817. 

A single trpecimen of the ling was taken in the Red Rock River, and it is said by 
Mr. Scott, of Red Rock, to be common in Red Rock Lake, ih which the river has its 
origin. While this is a very widely distributed fish, it has not been previously 
reported from any point near the headwaters of the Missouri. Head, 44; depth, 64; 
eye, 63; snout, 4. The maxillary reaches the posterior edge of the pupil; the barbel 
is a little longer than the eye; pectorals 13 in head, and about equal to the ventrals. 

Specimens of the following species, introduced into the waters of the Yellowstone 
National Park by the U. S. Fish Commission in 1889 and 1890, were taken and are now 
in the collection: 
17. Salmo irideus Ayres. Rainbow trout. (PI. XXIII.) 

Two specimens from Gibbon River above Gibbon Falls. 

One specimen from mouth of Heron Creek, Shoshone Lake. 
19. s d m o  fario Will. Yon Behr trout; Brown trout. 

One yearling specimen from Firehole River, above Old Faithful Geyser. 
20. Salvefinus fontinalis Mitohill. Eastern brook trout. (Pl. xxv.) 

One specimen 12 inches long from Indian Oreek, near its mouth. 

18. &&no trutta levenensis Walker. Loch Leven trout. (Pl. XXIV.) 

(Pl. XXIII.) 
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Sept. 22 1889 
Sept 15' 1890 
Sept: 22: 1889 

Se t 2 1890 

Sapt. 22,1889 
Bug. 9 18M) 
Au 23'1800 80. -:. .... 
a p t .  2,1800 

Do.. ...... 
Se t 15 1800 
Ooi. . 3'1889 
Oot. 15: 1889 
Au 15 1890 

Do. ....... 
edo. .'. ..... 

sep% 11: 1890 

RESULTS OF STOCKING THE WATERS OF YELLOWSTONE NATIONAL 
PARK WITH FISH. 

In 1889 and 1890 yearkg fish were placed by the U. 8. Fish Oommissioii in the 
waters of the Yellowstone National Park, as follows: 

- 
Gardiner Rlver .................. .: ... Brook trout .......... 
West Fork of Gardiner River.. .......... ..do ............... 
Gibbon River. ........................ Rninbow trout ....... 
Firehole River.. ...................... Looh Loven trout.. .... 
Lewis Lake.. ............................... do ............... 
Shoshone Lake ........................... ..do ............... 
East Fork Gardiner River,. ........... Mountain trout ...... 
Shoshone Lake ....................... Lake trout ........... 
.... ..do .................................... .do ............... 
Lewis Lake.. .............................. .do ............... ...... do ................................... ..do ............... 
Shoshone Lake ............................ .do ............... 
Nez Pew6 Creek ...................... Von Behr trout ...... 
Twin Lakes .......................... Native mhiteflsh ..... 
Yellowetone River.. ....................... .do ............... ..... .do .................................... .do ............... ..... .do .................................. 1 . .do ............... 

1 Dah. I Plaoe. 1 Eind of fish. 1 Number, 

4,975 
7,875 
990 
995 

3,350 
3,360 

068 
18,000 
7,262 
7,263 
4,750 
4,750 
9.300 
2, 
980 

5,000 
5,000 

I 

Excepting the Yellowstone and Gibbon rivers, and possibly the East Fork of the 
Gardiner, there were no fish whatever in any of these streams or lakes, the falls that 
are found in each having apparently proved effective barriers in preventing fishes 
from ever reaohing the waters a%ove. The only speoies known from the Upper Gib- 
bon River is the little blob or miller's thumb, while the native mountain trout was 
Well known to be abundant in the Yellowstone River, above the falls as well as below. 
Each of these bodies of water is pfactically so isolated from the others that fish can 
not pass fromone to another. The Comnaissioner, therefore, planted B different species 
in each basin, except in Lewis and Shoshone lakes, where two species were placed. 
%phis will greatly simplify any observations that it may be desired to  make upon them 
at any time. 

One of the principal purposes of our visit t o  the Park was, as directed by the 
commissioner, '6 to make such examinations as are possible with a view t o  determining 
What Success has attended the planting8 of fish B;lready made in that reservation.'? I 
visited the different places where the plants were made, and am able to report that, 
as a whole, the work of the Commission in that region has proved very successfu1. 
At least five of the seven species planted &re doing well, and we have no reason to 
think that a sixth species (lake trout) is not also doing equally well. We obtained 

of brook, Loch Leven, rainbow, and black-spotted native trout, and learned 
that the Ton Behr trout, which was put in Nez Per& Creek, have been seen at different 

At least the brook and Loch Leven trout, which were planted iu 1889, spawned in 
l890, as we found young of these species that oould not be over a year old. All of 
the specimens we took were in excellent condition, thus showing that the waters are 
suitable and the food suppIy abundant. 

1% is doubtful if any of the whitefish that were transplanted from Horsethief 
%rings to Twin Lakes and Ycllowstonc Eiver have survived. Each of these places 
wm examined, and we made careful inquiry of persons who had opportuuities for 

this year by several persons. 
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knowing, whether they had seen any whitefish in Yellowstone River, but none had 
been seen and no one believes any are there. Every one inquired of is of the opinion 
that the whitefish fell a ready prey to the voracious native trout which abound in that 
stream. Their failure to thrive in Twin Lakes is probably due to the mineral char- 
acter and high temperature of the water. 

Upon the whole, the Commission is certainly to be congratulated upon the high 
degree of success which’has attended its efforts toward supplying valuable food-fish to  
these hitherto barren waters. 

Following is the detailed account of our investigations : 
Gwdiner River.-This stream was stocked September 22, 1889, with 4,975 young 

brook trout. Our examinations were made on Indian Creek, at and above the mouth 
of Obsidian Creek, and along Obsidian Creek in Willow Park. We saw at least five 
trout near the mouth of Indian Creek, one of which was caught. This one was a foot 
in length, and the others seen were estimated to be at least 9 inches long. These 
streams were so rocky and the current so swift that it was not possible to use the 
seine to any advantage. In Winter Creek we saw two small trout, each perhaps G 
inches long or less. From these facts it is evident that the brook trout is thriving in 
these streams (all branches of the Gardiner River) and that the fish planted in 1889 
spawned in 1890, the small specimens seen being yearlings. I should add that the 
Iarge specimen caught was full of spawn. 

Biblroiz River.-This stream was stocked with 990 rainbow trout September 22, 
1889, the plant being made just above Virginia Cascade. We examined the stream 
for some distance both above and below the cascade. One trout (a male, 10% inches 
long) was taken about one-eighth of a mile above where the plant was made, and 
another male of tlie same size was taken about the same distance below the cascade. 
Pour others of apparently the same size werg seen above the cascade, and at least five 
others,equally large, below it. Owing to the nature of the stream, all of our fishing 
here had to be done with the fly. Other persons familiar with Gibbon River report 
seeing fish in it this year. 

Firehole River.-A plant of 998 Loch Leven trout was made September 22, 1889, 
in this stream above Keppler Cascade. We seined the river below the cascade, near 
Old Faithful Geyser, and caught one example, 39 inches long. We also fished with 
the fly for some distance along the stream above the cascade, and, though no specimens 
were secured, thrJ two small trout (not over 4 inches long) which rose to the fly are 
sufficient evidence that this plant has also proved successful. The fish of the plant 
certainly spawned last year, as the one specimen secured, as well as the others seen, 
are yearlings. 

Nez Per& Creek.-On September 15,1890, 9,300 Ton Behr trout were placed in this 
creek. We examined the stream just above the ‘( Soldiers’ Camp” near the Fountain 
Hotel, bu6 were unable to find m y  fish. Lieut. Pitcher, who was stationed here, 
assures us, however, that fish have been seen in the stream this year. On October 9, 
of this year, Mr. Elwood Hofer saw trout in this creek. 

fihoshone and Lewis Lakes.-In August and September, 1890, there were placed in 
these lakes 6,700 Loch Leven and 42,025 lake trout. In the mouth of Heron Creek, 
Q t  the north end of Shoshone’Lake, I saw a great many young trout, apparently 5 to 6 
inches long. In one bunch there were at least 50. One specimen was caught which 
proved to be a Loch Leven trout, 54 inches long. We were not certain that we E ~ W  
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fish in the lake, but on October 7 Mr. Hofer was passing along the east shore of 
Sfioshone Lake and reports seeing several trout rise to the surface out about 78 yards 
from the shore. He also reports seeing trout at a beaver dam in Heron Creek about 
16 miles from the lake. Whether any of these were lake trout could not be certainly 
determined, but the probabilities are that ;those seen in the lake were lake trout, While 
those in the creek were Loch Leven trout. Finding them so numerous in the creek 
would seem to be very satiRfactory and positive evidence of the success of this impor- 
tant planting. 

Eust l7ork of Qurdiner River.-This stream was stocked September 22,1889, with 
968 native trout gotten by Mr. Lucas from Howard Creek. We made a somewhat 
hurried examination just above Undine Falls and caught one trout, 64 inches long. 
There seems to be a question as to  whether this stream did not already contain trout 
before this plant was made. The nature of the divide between this stream and Sack- 
tail Deer Creek, in which there are no falls, makes it quite possible for trout t? get 
Over from Blpcktail Deer Creek, which is well supplied with trout. This, of course, 
makes it impossible to say whether the trout taken by us is of the plant or not. 

NOTES ON MAMMALS NOTICED I N  MONTANA AND WYOMING. 

Though no special attention was given to the mammals found in the region trav- 
ersed by us, no specimens collected, and no special attempt made t o  list the species of 
the region, yet numerous notes were made upon some of the species observed. Such 
of these notes as seem to be of value are given here. 
1. Arctomye sp.8 
, around hogs were seen in several places south of the Yellowstone National Park. 

Pacific Creek, not far below Two-Ocean Pass, we saw a pair of old ones and four 
Or five half-grown young, one of which our dog killed. Dr. Merriam informs me that 
the marmot found there is probably Arotomys dakota. 
2. Tamiaa s p . ~  

MisSoula, and perhaps other places. Two different species were probably seen. 
3* SCiurus richardsoni Bachmrm? 

chipmunks were frequently seen about Flathead Lake, on Dempsey Creek, at 

A squirrel, likely this  species, was abundant at Swan and Flathead lakes, Mis- 
soula, and the National Park. 
4. Castor caadenaia gal. 
,. 
Just below the upper Falls; also near the mouth of Beaverdam Creek. 
5* Lagomys princeps Rich. Rocky Mountain pika. 

Several were seen near Obsidian Cliff in National Park; and four or five others 
were noticed in a rocky slide on the divide between Shoshone Lnke and the Firehole 
River. 

Besh signs of beaver were seen at Beaver Lake, Willow Park, and on Lewis River , 

C e W ~  canadensis Erxlebon. 
A drove of sixteen elk was seen on Pacific Oreek below Two-Ocean Pass. Several 

young elk were seen at Horsethief Springs. They had been captured in the mountains 
near by and were beilig raised by hand by Mr. Mardhall. This man does quite a 

business rearing elk and deer in this way and selling them to owners of pri- 
vate Parks in the East. 
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7. Canacus macrotis (Say). Blacktail deer. 
Seen on Swan River (one doe, one fawn, and one old buck). The old buck when 

first seen was standing in the road just ahead of us. As we drove toward him he 
made a few bounds and stopped behind the top of a fallen pine tree not over 40 feet 
from the road, and there he remained while we drove by and on down the road. Two 
others were seen within a few rods of the hotel at the Mammoth Hot Springs. Others 
were seen at various places about the Park. 
8. Antilocapra americana Ord. Antelope. 

9. Ovis canadensis Shaw. Mountain sheep. 

Several were seen on Pacific Creek, between Jackson Lake and Two-Ocean Pass. 

A skull mas found near our caiup 011 Dempsey Creek near Mount Powell. 
10. Bison bison (L.). Buffalo. 

'!hone were seen in the Park, but it was reported, August 23, that a herd had been 
seen about that time on the east side of Yellowstone Lake. Charles Allard, a half-breed, 
who runs the stage line from Ravalli to Flathead Lake, has a herd of about 70 on his 
ranch on the Flathead Reservation. We were told that he was very successful in 
crossing them with domestic cattle. 
11. Canis Iatrans Say. Coyote. 

12. Gulo luscus (L.). Wolverine. 

13. Mephitis sp.9 

34. Taxidea americana (Bodd.). Badger. 

15. Ursus americanus Pallas. Black beer. 
He had come up to feed at the swill 

barrel. Another seen on Lewis River below Upper Falls. Fresh bear tracks were 
also seen on Big Blackfoot River, above Bonner. 
16. Erethizon epixanthus Brandt. Porcupine. 

One dead one seen 011 east side of Yellowstone Lake. At various places in the 
Park, and especially in the heavy pine forests south of the Park, about Shoshone, Lewis, 
and Pellowstone lakes, a great many pine trees were seen from which great patches 
of bark had been eaten away. These barkless areas frequently, perhaps usually, 
encircled the tree and were at various heights above the ground, from only a few inches 
to 25 to  35 feet; generally, however, the height was 8 to 15 feet. Mr. Hofer and the 
other men of our party say that this is the work of porcupines and that the place 
indicates the depth of the snow. 

Heard at  Silver Bow and Deer Lodge. 

August 21, I saw one on the east shore of Yellowstone Lake near Steamboat Point. 

President Camp, on Snake River; also near Polecat Creek. 

One seen near Steamboat Point, August 21. 

One seen one eveningtat the Lakc Hotel. 
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Museum Collector’s Locality. 
NO. No. 

8 11500 
11587 9 _ _ _ _ _ . d o  

Swan River, near Swan Lake, Montana.. ............... ................................................. 

ANNOTATED LIST O F  REPTILES AND BATRACHIANS COLLECTED. 

Date. 

Bug. 3 
DO. 

Collector’s Locality. NO. 

7 
10  do .................................................. 
14 
75 do 
70 ...... do ................................................. 

Swan River, near Swan Luke, Montana. ................ 
McClellan Creek, near Helena, Montana. ............... ...... ................................................. 

- 

2- Eutania vagrans B. and 0. 
Of this species there are five specimens of varying ages and sizes. 

Date. 

Ann. 3 
DO. 

July 20 
Do. 
Do. 

Museum 
NO. 

dl505 
17508 
11500 
11570 
17571 

____ 

- 
Museum Collector’s Locality. 

11583 0 Jock0 ltiver, Ravalli, Montana 

2j NO. 

......................... 

Date. 

July 31 

Collector’s Locality. ’ 
N O .  

15 Lewis FPls, Wyoming ..: .............................. 
10 ..... .do ................................................. 
08 President Camp, Wyoming ............................. 

Museum 
N O .  

17034 
17835 
11030 

Date. 
.- 

Bug. 12 
Do. 

Bug. 13 
I I I 

Rana pipiens brachycephala Cope. 
The two specimens collected have some of the proportions of R. pipims pQieqts, 

the head being considerably less t h n  3 in tho length instead of 39, as i t  is said to be 
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in braohpepl~ula, but they have been referred to the latter on account of the absence 
of a well-defined dark bar on the front of the femur, a oolor feature more or less 
characteristic of Western specimens. 

Museum Collector's I No. I No. I Locality. 

Beaverhead Rirer Dillon Montana .................... July 27 ............ Swau Rirer, near bwan Lbke, Montana ................. Aug. 8 
I 17572 8 0 .  1 

17573 

6. Rana pretiosa B. & G. 
Of the fifty-six specimens all but five are from streams that empty into the Pacific. 

These five, Nos. 17574 to 17578, are from the junction of Firehole and Gibbon rivers, 
the headwaters of the Madison Fork of the Missouri. This fact is particularly inter- 
esting, inasmuch as I have been able to find but three other records of this species 
occurring in stream flowing to the east. One of these is noted by Prof. E. D. Cope, 
who found it in Prickly Pear Cafion, just north of Helena, Montana. (Am. Nat., 1879, 
p. 435.) Another is a single specimen, U. 8. National Museum, No. 11503, collected 
at Port Ellis, Montana, by W. B. Pratt ; and the third record consists of two specimens, . 
U. S.Nationa1 Museum, Nos. 11937 and 11939, collected by C. Hart Merriam at 'gUpper 
Firehole Basin, Yellowstone Park." 111 the list of specimens of Runupretioea belong- 
ing to the U. 8. National Museum (see Cope's Batrachia of North America, p. 434) there 
are apparently two more records of this species occurring east of the Rocky Mountains, 
but both are due to misidentification, No. 3437, from the Red River of the North, R. 
Kennicott, being R. aeptmtrionulis, and No. 4824, St. Catharine, Canada, D. W. Beadle, 
R. aylvuticu. It may possibly be owing in part to insufficient exploration that there 
are so few instances of this frog being found east of the Great Divide. 

In lookiug over this series, a very noticeable point is the lightening in color as the 
*frog increases in age and size. The young is very dusky, the moss-agate-like dark 
dorsal spots being barely apparent, but as it grows the ground color pales, and while 
some of the black markings thus become more prominent, others fade entirely away. 
The largest specimen collected, No. 17G03, a female from Deer Lodge River, Montana, 
is also the lightest colored. The ground color is verypale, rendering more conspicuous 
the few black dorsal blotches. The inferior dark markings are absent, and the usual 
bars on the legs are broken up into several small spots. There is indicationof alight 
median line on the back posteriorly. No. 17604, a smaller female from the same 
locality, is much darker, with all the usual markings, and the dorsal blotches more 
numerous. 

Four or five small specimens from Cottonwood Creek, Deer Lodge,Montana, show 
the darkest phase of the young very well, pa,rticularly No. 17593, a female, which has 
tlie black marbling of the throat finely marked, and all the spots on the sides and 
lower surface unusually distinct, while the upper ground color is so dark that the 
blotches on the back are hard to distinguish. No. 17591, a very slightly larger male, 
is almost as well marked. These differences in color are plainly not due to local 
causes, since dark and light come from the same locality; nor to sex, for dissection 
shows that the sexes are irregularly distributed among the varying shades of color. 
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71 
72 

. 73 

08 
OD 
70 
07 

.................. 

............ ............ ............ ............ ............ 
14 

20 
44 
45 
40 
48 
49 

............ 

There are a few exceptions to the general rule, notably No. 17572, a small male, which 
should be dark, but is quite light, and No. 17606, a rather large female, which is 
considerably darker than it ought to be. 

Junction of Firehole and Gibbon rivers, Montana.. ....... Bug. 9 
_ . _ _ _ _ d o  ................................................... Do. ...... do ................................................... DO. 

do ................................................... Do. 
Lolo (!reek Missoula, Montana.. ......................... July 30 
Big BlackfAot River, above Bonner, Montana. ............ July 29 ..... .do ................................................... Do. 
Ravalli Montnnn ......................................... July 31 
Little dlmkfoot River, near Elliston, Montana.. ......... July 21 
Cottonwood Creek, Deer Lodge Montana ................ July 22 
Deer Lodge River, Montana.. .:. ......................... 
Browns Gulch Silver Bow Montana ..................... Jnly 27 
Cnflon Creck katioual Park Wyoming .................. Auk. 8 
Foot of Shoshono Lnkc, Wydmiug ........................ Aug. 12 
Crawfish Creek, atMooaP Palls, NationnlI’nrk, Wyoming.. Bog. 13 
Jacknon Lake W y p i i y  ................................. dug. 14 
~ w o - ~ c e a n  P&B, yom ng ............................... A U ~ .  11 
...... do ................................................... Do. ...... do ................................................... Do. 
 do ................................................... Do. ..... .do ................................................... Do. 

Do. 

I Museum I Collector’s 1 1,ocality. 1 Date. No. N O .  

17574 
17575 
17570 
17517-8 
17579 
17580 
17581 
17582 
li587-Y 
17588.002 
17G03-4 
11005-10 
11017-24 
17025 
17020-7 
17028 
17029 
17030 
17031 
17032 
17033 

PRESERVATION OF FORESTS IN AND ABOUT YELLOWSTONE PARK. 

According to Dr. Hayden, the Yellowstone Park region has a climate differing in 
many respects from that of other parts of the Rocky Mountain region. It has a very 
moist atmosphere, the rainfall is greater, its mean annual temperature is lower, and it 
is better clothed with vegetation. This region and the adjacent portions of Idaho and 
~Yoining constitute the most heavily timbered area in the West, excepting parts of 
Oregon and Washington west of the Cascade ltange. The climate is, as rega’rds tem- 
perature, subarctic. The \+inter begins with September and ends only in June, aiid 
frosts occur every month in the year. 

On the morning of August 8, at our camp on Beaver Lake, the thermometer stood 
at 290 at S o’clock. At  Two-Ocean Pass the temperatnrc was 3 3 O  at  6:30 a. 111.) 

August lS, and nearly every night, during the time of our stay in and about the Park, 
the temperature was aoTvn to freezing. 

According to Mr. Hague, “few regions in the Rocky ANouritaii~s are so highly 
favored as regards snow and rain fall. Snow falls early in October and rarely cIisa1)- 
Pears before June, and throughout tlie winter is said to lie 6 feet in depth over the 
Plateau and higher regions of the Park. On the evening of October 9 a storm began 
alld continued without abatement for thirty-six heurs, tlie snowfd measuring 36 inches. 
The Park is peculiarly well adapted for holding broad sheets of water. In conse- 
Wence, we find here such bodies of mater as the Yellowstone, Shoshone, Heart, and 
Lewis lalces, besides innumerable smatller ones. These lakes are the natural reser- 
voirs for storing up the water supply. The Yellowstone Lake alone has an area of 160 
11391 square milea,?, and the others no doubt double this area. From these numerous 
lakes the water is gradually fed out to tliu upper tributdries of the Missouri and tho 
UolUmbia during the season of little rain. 
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Mr. Hague further says : 
Forests cover the hills to  the water’s edge. The timber retains the snow late in the season, while 

it slowly melts away and fills the spririgs and lakes. If the forests are removed the snow will rapidly 
di~appear under the direct rays of the sun by evaporation, and it will be lmgely carried off by the dry 
west winds which prevail. There would be enurmoucl freshets in the spring, followed by along parched 
oeason, the lakes and springs diminishing rapidly. 

In another place Mr. Hague, who has given much attention. to this important 
question, says : 

I know of no tract in  the Rocky Mountains where the necessity for the aonservation of the forests 
appears so urgent, or the direct advantage to be gained so immediate, as right here on the Park 
Plateau a t  the headw:iters of the Yellowstone and the Snake rivers. If the broad valley of the Yellow- 
stone is ever to support any considerable population the forests and streams from these elevated regions 
must be protected. The Yellowstone Valley can stand no diminution in the water supply which it 
now receives. 

The importance of this matter cannot be overestimated, and it is very gratifying 
to know that, under authority of an act of Congress of March 3, 1891, the President 
has already, by proclamation, set apart and reserved from settlement a wide strip of 
land lying south and east of the Yellowstone Park. This important addition to the 
Park comprises the greater part of the densely timbered region already mentioned. 

RECOMMENDATIONS. 

Among the many falls in and about the Yellowstone National Park, there are 
several in which the placing of fishways should receive consideration. Virginia Cas- 
cade and Gibbon Falls in Gibbon River, Eeppler Oascade in Firehole River, and the 
upper and lower falls of Lewis River are of this number. All of these rivers, both 
above and below the falls which they contain, are ideal trout streams. Below each of 
the lower falls there is an abundance of excellent food-fishes-trout in the Lewis, and 
trout, grayling, and whitefish in the Gibbon-while above these falls there me no fish 
whatever, except those planted by the Commission in 1889 and 1890. 

It would be comparatively an easy matter to  construct a fishway at each of these 
falls which would enable the valuable native species to ascend to the upper courses 
of these streams and to the cold lakes in which most of them rise. 

When sufficient time has elapsed to enable the various species of trout planted 
by the Commission in these waters to become thoroughly established, the desirability 
of placing fishways in these streams should receive careful consideration. 

In the country about Cooke City, east of the National Park, are several lakes 
similar to those in the Park, but smaller. Clarke Fork of the Yellowstone, about the 
headwAters of which these lakes lie,$as in it considerable falls which fiBh can not pass. 
As a result, these lakes and upper tributaries are barren of fish, and their stocking 
with species of f l a h o d m  might be very properly undertaken by the Commission. 
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LOWER OR GREAT FALLS OF T H E  YELLOWSTONE RIVER. 
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KEPPLER CASCADE OF FIREHOLE RIVER. 

RAPIDS ON LEWIS FORK OF SNAKE RIVER. 
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1, CATOSTOM US DISCOBOLUS Cope. Sucker. About four-fifths natural size. 

2. CATOSTOMUS MACROCHILUS Crd. About one-half natural size. 

3. CATOSTOMUS ARDENS J. aud 0. Red-horse Sucker. About one-half llatural size. 
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* 1. RHINICHTHYS DULCIS (Grd.). Dace. About one and one-third times natural size. 

2. MYLOCHEILUS CAURINUS (Rich.). Colunibia Chub. About flve-eigllths natural size. 

3. PTYCHOCHEILUS OREGONENSIS (Rich.). Squawfisll. About one-half natural size. 
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1. LEUCISCUS HYDROPHLOX (Cope). Chub. Natural size. 

2. LEUCISCUS GILLI, sp.nov. ailla Chub. Natural size. 

3. LEUCISCUS ATRARIUS ((3rd.). Utab Chub. Three-fourths natural Size. 
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2. COREGONUS WILLIAMSONI. Pollllg. 

3. COREGONUS WILLIAMSONI. Head of breeding malo. Natural size. 
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1. THYMALLUS SlGNlFER (Rich.). Grayling. Adult. One-half Iintllrnl size. 

2. THYMALLUS SIGNIFER. Y O U U ~ .  

3. C O T T U S  BAlRDl PUNCTULATUS (Gill). Blob. Two-thirdsnatural sizc. 
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1. SALMO IRIDEUS Ayres. Rainbow Trout. Adult ~nnle. Tliree.tenths natural size. 

2. SALMO IRIDEUS. liaiubow Trow?,. T o u ~ ~ g .  Five-eighths natural size. 

3. SALMO FARlo IVVill. Von Behr Trout. One-half natural size. 
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2. SALMO MYKISS. iicd-throated Trout. Young. Katural size. 

3. SALMO T R U T T A  LEVENENSIS Wallor. Loell Leven Trout. One-half untural size. 
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1. SALVELINUS MALMA (Walbaunl). Dolly Vnrden Trout. Two-flfths natural Size. 

2. SALVELlNUs FONTINALIS (BIitchill). Brook Trout. T\vo-tl~irds natural size. 

3. LOTA LOTA MACULOSA (Le Suein). Burbot. Tlirce-tenths uat~~rnl size. 
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2.-A REPORT UPON INVESTIGATIONS MADE IN TEXAS IN 1891. 

BY BARTON W. EVERMANN, PH. D., 
Assistant, U. S. Fish Commission. 

This paper is a report upon the investigations made by the U. 8. Fish Commission 
h the State of Texas in November and December, 1891, as contcmplated in an act 
of Congress, approved March 3, 1891, providing 6‘ For investigating respecting the 
advisability of establishing a fish-hatchery station in the Rockp Mountain region in 
the State of Montana or Wyoming, arid also in the Gulf States.” 

The character of the station which it is desired to establish in this region is 
indicated in the memorandum of instructions furnished me by 001. Marshall McDonald, 
the Commissioner of Fish and Fisheries, viz : 

It is desirable, if practicable, to unite in one station the facilities for fish-cultural work with the 
salt-water species, for the pond ciilture of fresh-water species, for the investigation o,nd devclopment 
Of methods for the propagation and rearing of the oyster, and for the investigation of the marine life 
of this coast. This means, of courbe, a laboratory of marine biological research, not large or expensive, 
but thoroughly equipped in all respects for its work. It is not necessary that all these rcquirementu 
should be found a t  one locality, but they should be so closely and conveniently amociuted as to be 
brought under one direction. The requirements for each of the above olasses of work nitly be briefly 
indicated follows : For marine research and for hatching there will be required a suitable site above 
the 0han.e of damage by storm or tide, with available supply of salt water. For the study of methods 
of oyster-culture will be needed an an% of 100 to 200 acres of low-lying marsh lands, on the coast line, 
CaSily convertible into storage and rearing ponds. If this lies on the banks of a landlocked bay, from 
which the salt water may be conducted by canals into the ponds and which is not subject to roiling 
bY storms, this is of course desirable. 

If the requisiteconditions for such a composite station could not be found suficiently 
Closely associated, I was instructed to make investigations in the interior of the State 
looking toward the selection of a site suitable for the culture of fresh-water species 
alone. 

The requirements for the oulture of fresh-water species of fish for this region are, 
briefly : 

1. A constant supply of about 1,000 gallons of pure water per minute. 
2. Not less than 20 to 30 acres of land. This land should lie so that the mater 

m y  be obtained from the source of supply by means of gravity if possible. The 
land should be of such a character as to render the construction of ponds upon it an 
easy matter, and the fall should be suBcient to permit the ready drainage of any one 
Of the serieg of ponds whenever occasion requires. Furthermore, there should be no 
danger of oontamination from freshets or other causes. 

‘ 

3. The location should afford good railroad facilities. 
61 
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The determination of the abundance, condition, and definite range of each and every 
species of fish and the character and abundance of their food supply is a question not 
only of great scientific interest but one of the utmost economic importance in its ’bear- 
ing upon the intelligent and successful propagation of useful food-fishes. The physi- 
cal, chemic, and biotic forces which go together to constitute the fish environment of 
any given stream must be clearly understood before that stream can be intelligently 
stocked with any additional species. These forces may be so adjusted as to render 
the introduction of the proposed species fatal to one or more kinds of valued food-fishes 
already found in the stream; or, on the other hand, the great abundance of some in- 
digenous species of carnivorous fish might render it impossible for the species which 
it is proposed to introduce to ever become well established. 

In carrying out my instructions visits were made to Galveston and Corpus Christi, 
on the coast, and Houston, Palestine, San Antonio, New Braunfels, San Marcos, Austin, 
and Fort Worth, in the interior. It is believed that the investigations at Galveston 
and Corpus Christi are sufficient to  determine whether the coast affords any suitable 
location or not, and so ma.ny.excellent locations for a fresh-water staition were found 
in the interior as to render further explorations unnecessary. 

On the whole, it may be said that no point on the coast examimd offers entirely 
satisfactory conditions for the establishment of a combined fresh and salt water 
station, but the Swan Lake site, near Galveston, might prove fairly suitable. 

It was intended t o  make a careful study of the Trinity -River Basin, giving atten- 
tion to the various streams in this diainage area; the nature and volume of the water 
of each; the general character of the vegetation, both in the streams and along the 
banks; the geologic features of the country; the character and abundance of the fish 
found in each stream, and the presence of crustacean and other life in the waters which 
may serve as food for fishes. While some work of this characterwas doneon the Trinity 
River, inclement weather necessitated the deferment of its completion. 

Temperatures were taken with a Wilder’s standard thermometer and are given in 
Fahrenheit degrees. The seining was done with Baird collecting seines of small size, 
except at Galveston and Corpus Christi, wherewe availed ourselves of the services and 
larger nets of the local fishermen. 
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I desire to make mention of the many courtesies shown us by the citizens of tb0 
various places visited by us. At Galveston we were assisted greatly in our work by 
the kind and thoughtful attention of inany of the most prominent citizens of that place, . 
among whom I should mention especially Mr. Fred. McC. Nichols, Mr. E’. L. Dana, the 
secretary of the board of trade, and Mr. Julius Runge, president of the Galveston 
Packing Company. Through the kindness and hospitality of Mr. Nichols, we were 
enabled to visit several of the artesian wells on the mainland and to make a, careful 
exploration of Dickinson Bayou. 

At Houston our party received many courtesies from Maj. M. Looscan, Maj. A* 
0. Herndon, and Mr. Geo. A. Bringhurst, all of the board of trade, and from Messrs. 
Robert E. U. and Harvey T. D. Wilson. Through the kindness of these gentlemen I@ 

were enabled to  make very careful investigations in Harris County. 
At San Antonio we were assisted in visiting the springs by Mr. Joseph Hettkr? 
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park cornmissioner of that city. At Austin, Mayor John McDonald, Mr. J. B. Lub- 
bock, ex-State fish commissioner, and other gentlemen extended us facilities which 
aided us materially in our investigations there. We are also indebted to Mr. John A. 
Grant; third vice-president and general manager of the Texas and Pacific Railroad, 
and to officials of the International and Great Northern Railroad, for various favors. 

1TINERAR.Y. 

I left Washington, District of Columbia, October 25, and proceeded to Neosho, Mis- 
souri, where I was met by the Commissioner, Hon. Marshall McDonald, and Dr. J. T. 
8Cove11, of Terre Haute, Indiana. After spending three days, acquainting ourselves 
With the workings of the Government fish-hatchery at Neosho, we proceeded to Galves- 
ton, Texas, where we arrived November 2. The Commissioner left for Washington on 
November 4, and on the same day we were joined by Dr. R. R. Qurley, of the U. S. 
Fish Commission. We remained at Galveston and vicinity until Rovember 15, when 
We went to Houston. On November 16 and 17 we examined Buffalo Bayou at various 
Places, and Big White Oak Bayou near the city. On the lSth we drove to Sims 
Bayou, and the next day we went by rail and wagon to Clear Lake, near Webstervills. 
On November 22 we went to Palestine, and during the next three days examined 
fiinity Eiver, Long Lake, and Neches Biver, in. that vicinity. We were joined here 
by Mr. J. A. Singley, of the Texas State Geological Survey, he having been direcied 
by the State geologist, Dr. E. T. Dumble, to accompany us for the purpose of studying 
the molluscous fauna of the State. On November 26 we went to Corpus Christi, where 
We remained until December 1, upon which date we went to San Antonio. Remaiuing 
one day at San Antonio, we next visited New Braunfels, San Marcos, and Austin, 
"pending one day a t  each place. From Austin me went to Fort Worth on December 
6 ,  where we remained one day. Owing to the unusually cold and disagreeable weather 
it was ehought advisable to close the work here. 

WATERS EXAMINED. 

The following is a classified list 

I. Galveeton Bay : 
1. Highland Bayou. 
2. Dickinson Bayou. 
3. SwanLake. 
4. Clear Lakc and Creek. 
5. Buflalo Bayou. 

( a )  Sims Bayou. 
( b )  Big White Oak Bayou. 
( 0 )  Hunter Creek. 
( d )  Kilper's Ponds. 

6. San Jacinto River. 
7. Trinity River. 

( a )  Long Lake, 
11. Neohee River. 

, 

of the waters examined: 

111. Corpus Chrieti Bay:  
1. Nueces River. 

IV. $an Antonio River : 
1. San Antonio Springs. 
2. San Pedro Springs. 

1. Coma1 Springs. 
2. Coma1 Creek. 
3. Sen Marc08 Springs. 
4. San Marcos River. 
5. lZio Blanoo. 

1. Barton Spring. 
2. Barton Creek. 

V. Ouadalupe River: 

VI. Colorado ~ i v e r :  
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REPORT OF THE INVESTIGATIONS. 

GALVESTON BAY. 

Investigations were made at various places in the vicinity of Galveston for the 
purpose of determining whether the conditions necessary for the culture of fresh- 
water fishes, salt-water fishes, and cysters could be found combined in one place. 
This, of course, means a location on or near the bay where salt water can be gotten 
under control and where fresh water can also be obtained. With this object in view 
visits were made to Dickinson, Fairwood, Hitchcock, and Highland, all on the main- 
land across the West Bay from Galveston; to Swan Lake and Moses Lake, on the 
mainland northwest of Galveston; and to South Galveston on the island. 

FRESH WATER. 

The only possibility of obtaining fresh water at any of these places is by means 
of artesian wells. There axe not fewer than sixteen artesian wells on the mainland in 
the vicinity of Dickinson, Highland, Hitchcock, and Fairwood. The deepest of these 
is 768 feet, and the most shallow about 80 feet, 

One well at the Ramie experimental farm on the Nicholstone estate, having a 
2-inch strainer, flows 40 gallons per minute. The temperature of the water is 780. 

Another well near Dickinson flows about 25 gallons per minute; temperature, 78O. 
At Fairwood is a well 576 feet deep, with a 2-inch strainer, which flows not less 

than 52 gallons per minute. The temperature is 78.50. No analysis of this water has 
been made, but it is palatable and seems approximately pure. There is some car- 
bureted hydrogen and a trace of iron. . 

Judge Wheeter’s well, near Hitchcock, is 768 feet deep, has a 2-inch strainer, and 
flows about 48 gaqons per minute. The temperature is 3‘80. 

The Tacquar’jl well, near Hitchcock, is 710 feet deep, has a 2-inch strainer, and 
flows 100 gallons per minute. The temperature is 790. The height towhich the water’ 
w i l l  rise above the surface at this well was found to be about 20 feet. 

The Gulf, Colorado and Santa FB well at Hitchcock is 726 feet deep. It has a S-inob 
strainer, 30 feet long, and flows 97,000 gallons per day, or 67 gallons per minute. An 
analysis made April 23, 1890, by W. D. Church, chemist for the Atchison, Topeka and 
Santa F6 Railroad, Topeka, gave the following results : 

Organic matter. ............................................................ Trace. 
Silica ....................................................................... .350 
Alumina and oxide of iron .................................................. .25O 
Bicarbonate of calcium. .................................................... 3.499 

17.221 
Sodium chloride ............................................................ 9.660 

Total solids (pains) per United States gallon ............................... 32.480 

The temperature at outlet of pipe was 790; density, at 160 C., 1001.91. 
The South Galveston well is 800 feet deep, and bas a 3-inch pipe with a 2-inch 

strainer. It flows 37 gallons per minute, and the temperature of the water as it coI12es 
fkom the pipe is 79160. The density at this temperature was 1002, which, reduced $0 
160 C., gives 1004.24. 

Bicarbonate of magnesium.. ................................................ 1.500 
Bicarbonate of potassium and sodium. ...................................... 
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At Judge Wheeler’s residence, near Hitchcock, a fish pond has been made which 
Weaves its water supply from the artesian well. Black bass and sunfish have been 
Placed in this pond, where they seem to t.hrive very well. The water of the Wheeler 
well does not seein to  diff’er materially from that of the other wells of this vicinity, a d  
it is probable tlrat such species of fresh-water fishes as would be cultivated at the 
station contelnpla,ted would do fairly well in ponds supplied from any of these wells. 

I understand that water has been gotten in every place on the mainland where 
\VOlls have been bored, so it is quite certah that water of this character could be 
obtained along the mainland in the vicinity of the bay. To obtain the requisite 
Supply would probably require three or four wells sunk to a depth of over 700 feet, 
and each should have at least a 3-inch strainer. 

SALT WATER. 

Galveston Bay is shut off from the Gulf by Bolivar Peninsula and Galveston Island, 
between which is the Bolivar Channel. This channel is about 3 miles wide and is the 
entrance to the bay. The greatest length of the bay is from northeast to southwest, 
and is approximately 35 miles. The width between Bolivar PointJ and Swan Lake is 
about 7 miles. Above these points the bay widens out greatly, sending an arm known 
as East Bay to the eastward. Including East Bay, it is here not less than 27 miles 
Wide. Above this it constricts again between Edwards and Smith Points, where 
it is 108s than t( miles wide. Above Xedfish Bar, lying between Edwards and Smith 
h in ts ,  is redly the main part of the bay, the greatest width of which is about 14 
miles, on a line running northwest from Smith Point to Morgan Point at San Jacinto 

Extending westward from the east end of Galveston Island, and separating it 
from the mainland, is West Bay. At the northeast end of the bey is a small bay 
known as Turtle Bay, shut off from the main bay by the delta of the Trinity River. 
At the northwest corner, lying above Morgan Point, is Sen Jacinto Bay, into which 
the 8an Jacinto River and Buffalo Bayou empty. About 10 miles down the west 
shore is the mouth of Clear Creek, the outlet of Clear Lake. Seven miles farther down 

the mouth of Dielzinson Bayou, just below which is Moses Lake; and 5 miles below 
tG, or about G miles northwest from Galveston, is Swan Lake. Just north of Gal- 
Veston, and between Swan Lake and Bolivar Point, are Pelican Spit and Pelican Island. 

Through the greater part of the bay the depth of water is given as from 1 foot to 
l1 fathoms. , According to  the U. 8. Coast Survey Chart (No. 204) of Galveston Bt~y- 

There is usually one high and one low water here in each lunar day. The highest tides occur 
the moon’s declination is greatest, either north or south, md they m a  slightly increased whon 

When the moon’s declination is near 
small tides usually appear twioe a day for two or three days. Tho following table is made from 

the Greatest declination falls near the time of new or full moon. 

‘verage values : 

L I I Riao pd fall of tidoa. I 
Plaoe. 

I 1-1 I -- I 
Feet. Feat. Feet. 

Givestonentrsnoe ................... 1 ::; I 1.0 1 0.8 1 ,  
Rodflah Bar.. .... . . . _. __. . . . . . . .. .. . . . Poliom spit ._......._.. ........... . .. ............ ........__.. 

0.6 . . . . . . . _.. . . _ _  _ _  _. ..__. . 
I I I --I I 

F. C. B. 1891-6 
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It is high water about seven or eight hours after the inoo~Ps meridian passage when the moon's decli- 
nation is greatest south, and nearly twenty hours after when it  is bT0ateSt north; but these intervals 
are qncertain by several hours. Tho effeets of the winds are often greater than the real tides, and tlie 
time and the height of the apparent tides are greatly dependent on them. 

The waters of Galveston Bay seem well adapted to the oyster. Oysters of good 
size and quality were seen about the wharves at Galveston, at Swan Lake, Moses Lake, 
Dickinson Bayou, Virginia Point, and other places. 

The Galveston Packing Company was organized two or three years ago at Gal- 
veston for the purpose of developing the oyster industry at that place. This company 
has located 6,000 wres in the bay, principally in the vicinity of Pelican Island, of 
which they have planted 440 acres. Three thousand bushels of shells were planted 
upon one tract of 10 awes. Upon these shells a good set was obtained. These oysters 
were about eighteen months old at the tinie of our visit, and were very abundant and of 
excellent quality. 

The density of the water here was 1021.66;" the temperature at surface, 72.50, 
November 9, at noon. 

Just off the outlet of Swan Lake the density was 1018.30; temperature at the sur- 
face at 10 a. m., November 10,620. Just inside of Swan Lake the density was 1017.30. 
Swan Lake is a shallow body of salt water, covering 600 or 700 acres. It has two out- 
lets into the bay, one about 100 feet wide, the other about half as wide. Between these 
two narrow outlets is a low mud island which no doubt is flooded frequently at high 
tide. Oysters are quite abundant in this little lake, and we hoticed two or three boats 
tonging oysters here. I paid special attention to this lake, as it seemed to  present 
many of the conditions required for the station under consideration. 

Swan Lake is quite shallow and, according to Mr. Parr, who lives upon the shore, 
is rapidly fillillg up. He says the lake is less than half as large as it was eighty years ago' 
when his father first settled upon it, and that it has decreased niuch in size during 
the last forty years, or within his o m  memory. The shores are, in the main,very low, 
particularly at the north end and on the east and southeast, where they are marshy. 
At the north end one or two small creeks flow into the lake, but I do not imagine the 
amount of water they carry in can be very great. At Mr. Parr's place, on the west 
side of the lake near the south end, the shore is several feet high, and apparently 
never subject to overflow. The greater part of the shore, however, is certainly flooded 
occasionally. 

The low-lying land just north of Mr. Pa&s, near the upper end of the west side 
of the lake, could be easily converted into ponds suitable for the study of methods of 
oyster-culture. Whether the water often becomes roiled I was not able to  learn, nor 
do I know how injurious occasional flooding of the ponds would prove. Flood-gates 
could be constructed at the outlet of the lake by means of which the water coming in 
with the tide could be stored nnd fed out to the ponds between tides. 

The tide is so little at this place that i t  could scarcely be depended upon for 
giving a gravity supply, consequently pumping would have to be resorted to. It is 
probable that water for the fresh-water ponds could be obtained by sinking artesian 
wells. These ponds could be constructed on the higher land near the south end Oj 
the lake. 

- _-____.-I_ -___--___* 
'The density, as given in this report, is that of the water reduced to 150 C. 
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This location is about 3 miles from the railroad station at Virginia Point. It 
mould seein to me that such a coinposite stotioii as is coiiteinplated could, wit11 
reasonable safety, be established in the vicinity of Swan Lake. The cost of gettiiig 
sufficient water, salt and fresh, the doubt as to wliether the artesian water \vould 
Prove satisfa,ctory, and tlie &huger of flooding and roiliiig from storms, are qucst,ions 
that would have to be carefully considered. 

The country in the vicinity oE Moses Lake, Clear Creek, and Highland Bayou was 
also examined, but in no one of these places could the desired conditions be foui~cf, the 
danger of fresh-water flooding in each case being too great. 

A visit was also made to South Galveston, on the island 10 miles southwest from 
the city of Galveston. At this point the South Galveston Land Coinpany has recently 
struck water that secms fairly fresh. The depth of the well is 800 feet. With a 
2-inch strainer the flow is 37 gallons per miilute. The temperature of the water ma8 
79.6O, and the density was 1004.24. 

Thoro is but little, if any, saline taste to  the water, and it iiglit prove suited to 
fresh-mater fishes. There is considerable gas (probably CH,) dissolved in this water! 
8s was evidenced by the fact that a slight explosion was obtained upon applying a 
burning match at the end of the horizontal pipe through wliicli the water was led 
from the well, Upon issuing from the pipe the water is quite murky, but very soon 
clears by t ~ i c  escaping of the contained gas or gases. 

On the West Bay side of the island, a short distance from this well,  re two narrow 
bays extending obliquely into the island. Each of these contains a131Jroxiniately 40 
acres. Tlie land adjacent to  each is low, but probably high enough to  prevent flood- 
ing, except during very heavy storms. Either of these small bays could be quit0 
easily supplied with gates at the mouth and its mater thus brought under contro? 
Ponds could be constructed near thein that would prohsbly answer fairly well for 
Oyster-culture. Higher ground can be found near by, suitable for the fresh-water l>onds. 

Gray, the president of the South Galveston Land Company, says the coiiipaaiy wili 
the Coinmission oue of these bays mid all the land it may need. This location 
not seem as desirable, homever, as the one at Swan Lake-the land not lying so 

satisfactorily and the w:itor being less fresh tha8ii that which could probably be gotten 
at %wan Lake. 

The lai~d there 
Seems safe fioin overflow, and salt water could be gotten by pumping from the bayou. 
It is quite Certaiii, however, that this bayou at times bccoines too fresh for salt-mtiter 
culture. Fresh water could be secured here, as elsewhere upon tlic mainland, by mcans 
Of artesian wells. Mr. Nichols would no doubt donate all the land needed. 

Dipkinson Bqou.-Thig bayou is about 18 iniles long and empties into Galveston 
Bay about 15 miles north of Galveston. In its lower portion its maters are salt 

at the time of heavy rains, and the water i s  more or less bradrish nearly 
the course of the stream. The depth probably ranges from 4 to 18 feet. 

'he Water is rather warin and i s  stained more or less by vegetable matter in the 
8tmim. The current is sluggish and the bank3 and bottom are of mud in most places. 

Tliere i s  a h e a ~ y  growth 
Of timber, tha principal trees being several species of oak, elm, hackberry, ash, box 

etc. The most characteristic and striking feature of the timber along Dickiu. 

1 

Mr. Fred Nichols ofters a site near the mouth of Dickiiison Bayou. 

shores me low and are well covered with vegetation. 
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son Bayou is the long moss (Tillandsia usneoides), which covers nearly every tree. 
In the immediate vicinity of Nicholstone the large oaks are magnificent with the long 
festoons of this interesting epiphyte. A number of small creeks or brooks flow into 
this bayou, but they are usually quite narrow and not deep. At the time of our visit 
they were nearly dry except here and there where were found pools 1 to 4 feet deep, 
filled with stagnant, bad-smelling water. These pools have muddy bottoms and are full 
of logs and snags. 

In  the lower part of the bayou are found many of the salt-water fishes of the bay 
together with oysters, shrimps, and many other salt or brackish water forms. In  the 
upper portion were species of several genera of fresh-water fishes, such as Micropterus, 
Lepomis, Ictiobus, Pimepldes, Notemigonus, and the like. In some places species of these 
fresh-water genera were found mixed with Boles, Gambusia, and other Cyprinodonts. 

This stream was examined at  Nicholstone and for several miles both above and 
below that place. 

Ckar Creek is a stream very much like Dickinson Bayou. It rises in Harris County, 
south of Houston, and flows east to Galveston Bay about 7 miles above the mouth of 
Dickinson Bayou. Near its mouth it flows through Clear Lake, a small sheet of some- 
what brackish water. Its banks are lined with a heavy growth of moss-covered oaks 
and other trees. Its fish life is essentially of the same character as that of Dickinson 
Bayou. 

In Clear Lake, which is near the mouth of the creek, are found the various species 
of brackish-water fishes common to the region, and oysters &e found in some parts of 
the lake. 

Houston.-Considerable time was given to an examination of the waters about this 
city. It became readily apparent that the streams in the vicinity of Houston could 
not be depended upon for fresh water, as they are all more or less subject to sudden 
rises, when their waters become more or less muddy. The only stream we saw that is 
probably an exception to  this is Hunter Creek west of Houston devera1 miIes. Excel- 
lent water, however, could be gotten by means of artesian wells, of which there is 
quite a number in and about Houston. One at the creosoting works is 670 feet deep. 
With a &inch pipe it flows about 100 gallons per minute. The temperature of the 
water at  this well is 730, and it is apparently fresh and suitable for fish. Another 
well, belonging to Mr. Jacob Kilper, in the western part of the city, was examined. 
Mr. Kilper has constructed a number of ponds here which are supplied chiefly from 
the artesian well. Carp that were placed in these ponds some years ago have done 
well. Eight or ten other species of fish have found their way into these ponds and 
seem to  find the water satisfactory. Among these species are Dorosoma ccpediawum, 
Notemigoms chrysoleucus, Chmnobryttus gulosus, Lepomis pallidus, and Gambusia pa- 
truelis. 

About 3 miles southeast from Houston is a tract of land known as the Kownslar 
Place, lying on Buffalo Bayou, which would prove a very suitable site for the station 
should artesian water be considered satisfactory. This land lies about 25 feet above 
Bda lo  Bayou and slopes very suitably for the purposes for which it would be used. 
The Texas Transportation Railroad runs within an eighth of a mile of this place, and 
an electric line will be built to it very soon. Should this land be deemed suited to our 
purposes I am assured by prominent citizens of Houston that it could be obtained on 
terms satisfactory to the Commission. 
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Bufalo Bayou.-This bayou heads in the western part of Harris Oounty, flows 
eastward past the city of Houston, and empties into the northern part of Galveston 
Bay. In general, it may be said to be a rather narrow, sluggish stream, usually pretty 
deep, and navigable as far as Houston, to which place the effect of the tide extends. 
There is very little current, and the bottom is of mud full of snags. Throughout its 
entire course it flows through sand or clayey count;y, there being little or no hard rock 
anywhere. Indeed, wells sunk to a depth of 700 feet' in this country do not strike any 
solid rock. The water is moderately clear and cool. The banks are well wooded, the 
principal kinds of trees being pine, cedar, oak, magnolia, elm, sycamore, etc. Tilla?adsia 
usneoides is not common here. 

We fished Buffalo Bayou at Shepherd's dam, about 2g miles west of Houston or 
about 60 miles above its mouth. The stream at this placte is about 20 feet wide and 3 
feet deep. There are holes which are much deeper. The water was very low, as there 
had been no rains for some time.' At times this stream is said to rise as much as 26 
feet above low-water stage. We also fished at a point about 6 miles above Houston. 
Fish were quite abundant in this stream, both as to species and individuals. Such 
brackish-water genera as Gambusia and Gerres were found with such fresh-water forms 
as Lepomis, Etheostoma, Aphredoderus, and Notropis. 

The temperature of the water a t  11 a, m., November 17, was 610; air, 490; air at 
8:30 a. m. was 450. 

8inzs Bayou.-This is a small stream rising on the prairie southwest of Houston 
about 10 or 12 miles and flowing northeast to Buffalo Bayou, a few miles below Hous- 
ton. The lower portion of the stream is lined on each side by a strip of timber, 
chiefly pine, while the upper part is through prairie land. This stream in dry weather 
becomes reduced to long, muddy pools. One of these which we examined mas about 
400 yards long, 10 to 40 feet wide, and 1 to 2g feet deep. During times of drought 
these pools supply drinking water to great numbers of cattle on the surrounding 
grazing lands, and as a result the banks and bodtom are tramped and cut up and 
rendered very miry. The water is, of course, more or less foul. Its temperature a t  
noon, November 18, was 580, that of the air being 470. A t  6 o'clock in the morning 
the temperature of the air was 450. 

Fish were found to be quite abundant here, the most common species being the 
pirate perch, sunfish, war-mouth, and Gambusia. A few crawfish, turtles, frogs, and a 
small bivalve (flplmrium transversum Say) were taken. 

Big TVLite Oak Bayou rises a few miles northwest of Houston and joins Buffalo 
Bayou at the town. It is a small creek which, at the time we saw it, was dried up 
into pools less than 10 feet wide and but a few inches deep. Oaks and other trees 
cover its banks. The bottom is muddy and full of snags. Not many species of fish 
were found here-minnows, suckers, and a few darters being the principal forms, 

Hunter Oreek is another small stream, a few miles in length, flowing into Buffalo 
Bayou from the north, about 8 or 9 miles west of Houston. This creek is very digerent 
from the other stream8 of this part of Texas, in that its water is exceedingly clear and 
rather cold. The temperature a t  4 p. m., November 20, mas 550, the air being 700. 
There is a good deal of limestone in the region through which it flows, and in this are 
numerous small springs whose uniting waters form the creek. The banks are usually 
rather high and steep, and are well wooded. The bed of the stream is 10 to 20 feet 
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wide, but the water is usually in pools 2 to 4 feet deep, connected by shallow reaches 
but a few inches in depth. Over these shallow reaches there is considerable current. 

A good deal of Clmra was seen in one large pool, and a few buncheslof Nuphar 
were noticed. Logs and snags filled the stream. But few species of fish were found, 
the most, abundant being Notropis venzutus and Micropterus salwaoides. 

&'an Jacinto River.-This is a small river rising north of Houston and joining 
Buffalo Bayou at  its mouth. I11 the mouths of these two streams and in San Jacinto 
Bay-the small arm of Galveston Bay into which they empty-are the chief fishing- 
grounds for the Houston market. Among the species from that locality seen in the 
market were buEalo, channel cat, fork-tailed cat, yellow cat, war-mouth, fresh-water 
drum, calico bass, big-mouthed black bass, yellow bass, and several species of sunfish. 
The amount of valuable food brought daily to Houston from this place is enormous. 
The number of pounds of the two species of Ictnlurus greatly exceeds that of any other 
species. 

Trinity River.-The Trinity is oiie of the most important rivers in Texas, It rises 
near the northern line of the State and flows in a very tortuous course for about 1,000 
miles southeast to Galveston Bay, into the northern part of which it empties. The 
Indian name of this stream was Arkokisa, thought by some to  be a corruption of Orqui- 
saco. La Salle called it the River of Canoes. We examined the Trinity River at Port 
Worth, Dallas, Palestine, and Riverside. It is, through the greater part of its courBe, 
a rather sluggish stream, whose banks are moderately high. and well wooded. We 
examined it most carefully in the vicinity of Magnolia Point, about 10 miles southwest 
of Palestine, November 23. At  this place the stream was about GO feet wide, 2 feet 
in average depth, and flowed with a %foot current. This indicates a discharge of 
about 14,400 cubic feet per minute. Both above and below Magnolia Point the cur- 
rent is less swift and the stream is deeper aud wider. This is a very low stage of 
water, but during the spring rains, from March to May, the river rises very greatly, 
sometimes as much a8 30 or 40 feet, thus rising above its rather high banks and flood- 
ing much of the adjacent land. 

The shores are composed of sand and clay, with some ledges of sandstone and 
clay ironstone. This is especially the case on the left bank just below the ferry. In 
many places the shores are greatly eroded, forming numerous gullies or ravines coming 
down t o  the river. Generally the shores are covered with a pretty heavy growth of 
timber, willows of large size being most abundant. Besides these there are oaks, 
hickories, gums, and a few others. The bottom of the stream is muddy in some places, 
in others sandy or pebbly, aud generally full of snags. The water is probably never 
very clear; its temperature at noon, when the air was 510, was 530. 

The Trinity River is perhaps a8s good a fish stream as any of those of Texas flcw- 
ing into the Gulf. We obtained 110 less than 30 species from it, the principal genera 
represented being Leptops, Ameiurus, Noturus, Ictalurus, Ietiobus, Minytrema, Moxos- 
toma, Notemigonus, Hyhognathus, Hybopsis, Notropis, Phenacoblus, Cliola, Dorosoma, 
Zygonectes, Microptorus, Olwnobryttus, Pomoxis, Lepomis, and Etheostoma. 

Long Lake.-A few miles below Magnolia Point is Long Lake. This is evidently 
a portion of a former bed of the Trinity River. It lies near the river and is a little 
over a mile in length and 100 yards in average width. During the dry season it is 12 
to 15 feet deep in the deepest places. Its shores are G to 10 feet above the surface of 
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the water and are well covered with a good growth of small timber, chiefly post oak, 
with some hickory, gum, and mulberry. The bottom is of sand in inost places, the 
north shore being a sandy beach sloping gradually to deep water. This small lake is 
well supplied with valuable food-fishes, and is a favorite fishingplace for the people of 
Palestine. Large-mouthed black bass, crappie, gaspergou, war-mouth, sunfish, channel 
cat, and butfalo are all abundant here. Urswfish, shrimps, and a large mussel (Anodonta 
corpulenta) were quite common. 

NECHES RIVER. 

This stream rises in the northern part of the State, near Canton, and flows south- 
east to Sabine Bay, into which it empties. It is much the same kind of a river as the 
Trinity, except that it is smaller. We examined the Neches River in the vicinity 
of the Palestine and Rusk Railroad Bridge, about 14 miles east of Palestine. Recent 
rains had put the river up out of its banks and made it about 300 feet wide and perhaps 
8 feet deep. At  low water it is here probably less than 30 feet wide. There was not 
much current and the water was muddy. The temperature of the mater was 49.50 
when that of the air was 630, The banks are not high, and are of red clay and sand, 
there being some sandstone and clay ironstone in places. The banks are well 
timbered, oaks, pines, gum, and button willows being the most abundaiit. Collections 
were made in the river and in small ponds and a small branch near by. The fish 
found are essentially the same species as f o u d  in the Trinity River. A good many 
fresh-water shrimps and several crawfish were taken. 

CORPUS CHRISTI. ’ 

Four days were spent at  this place, but, as there seeins to  be no possibility of 
obtaining fresh water here, we did not examine the bay thoroughly. Corpus Cliristi 
Bay, however, and Matagorda Bay above it, are among the best oyster grounds on 
the Texas coast. Near the town is an oyster reef 3 miles long, which is used as a 
wagon road across an arm of the bay. The oysters on this reef are very abundant and 
of good quality. The Givens Oyster Cornupany, organized at Corpus Christi about 
two years ago, is building up a large business. They obtain most of their oysters from 
Matagorda Bay. 

SAN ANTONIO RIVER. 

This river has its origin in a number of very large springs about 3 miles north of 
the city of San Antonio, upon the beautiful grounds of Col. Brackenridge. These 
springs come out in several places, close together, from a lodge of Cretaceous lime. 
stone. The minimum flow from the entire group of springs has been estimated at 
22,500 gallons per minute, and the maximum at hs great as 180,000 gallons. The 
average flow for the year is probably not less than 90,000 gallons per minute. The 
flow varies a great deal, and is said to  be greatest following lioavy rains in the Devil 
River region, 200 miles or more in the interior. The temperature of the water in all 
the springs of the group is about the same, being about 760 at noon, December 2. 
The water is very clear and, like all limestone water, appears blue in the deep places. 
The water from all these springs soon unites to form Sa& Antovio ltiver, a swiftly 
flowing stream, 20 to 40 feet wide and 2 to  8 feet deep. 
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Many species of water plants were found in the stream, certain kinds being very 
abundant in places. Suitable fish food, such as insect l a r v ~  and small mollusks and 
crustaceans, appeared to be abundant. Ainong the mollusks noticed are Physa 
halei, Limnmu desidiosu, Planorbis lentus, and Planorbis liedmanni. One dead shell of 
a species of Unio, probably Unio undulatus, was found. 

These waters seem well adapted'to ,the usual species of fish of southern Texas, 
no less than a dozen species being found, among them black bass, sunfish, suckers, 
catfish, and eels. 

About the springs and along the stream flowing from them is a heavy growth of 
trees, including oaks, elm, and pecan, the oaks being densely covered with l'illmdsia 
usneoides and another beautiful epiphyte, Tillundsiu recurvutu Pursh. 

There is another group of springs just in the north part of the city; these are 
called San Pedro Springs, and they flow perhaps half as much water as the San Antonio 
group. The ground about these springs belongs t o  the city and constitutes San Pedro 
Park, one of the most attractive of the numerous parks of San Antonio. The stream 
from San Pedro springs, like that from San Antonio Springs, flows through the city, 
and the two come together, south of the city. 

The city gets its water supply from San Antonio Springs. Just below the springs 
are two pump-houses, where the water is pumped by water power to a reservoir a 
short distance east.' This reservoir is said to be 150 feet above the city. To the north 
and west of the reservoir the land has a gradual slope down to the level of the river 
and lies in such a way as to  make it a very suitable place for ponds. The water can 
be supplied from the reservoir a,nd the ponds could be easily drained. 

Just above the main group of San Antonio Springs is a small stream known as 
Olmos Creek, which is formed by numerous springs coming out along its banks. I did 
not learn of this creek until after leaving San Antonio, and was therefore not able to 
give it an examination, but I am informed by Mr. R. H. Russell, who is interested in 
&he land, that, in his judgment, the conditions on OJmos Creek are very favorable. 
The land and water rights could probably be had here upon satisfactory terms. 

Crawfish were abundant. 

GUADALUPE RIVER. 

This stream is of moderate size, rising in southern central Texas and flowing 
southeast, by New Braunfels, to San Antonio Bay. We examined the Guadalupe in 
the vicinity of the wagon and railroad bridges near New Braunfels. The stream here 
is, at low water, from 75 t o  150 feet wide and from 1 to 3 feet deep. The current is 
very swift in most places. The bed is in many places the Cretaceous limestone of the 
region; other reaches have the bottom covered with gravel; in a few places, where 
the current is less swift, there is some mud, and various pieces of Algm and other water 
vegetation occur here. 

Like most all the streams of this part of Texas the Quadalupe is fed chiefly by 
numerow springs issuing from the Cretaceous limestone along its course. As a con- 
sequence the water is usually exceedingly dear. During heavy rains, when there is 
considerable direct surface drainage, these streAms, of course, become muddy for a 
short time. The temperature of the water at 4 p. m., December 3, was 680, the air 
being 580. Such fishes aci minnows, darters, sunfish, and catfish were fairly abundant, 
Clradsh were also found in considerable numbers. 
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The Comal flprings.-There are a great many springs in the vicinity of New Braun- 
fels, the principal group being known as the Comal Springs. There are several springs 
in this group situated upon the land of Mr. Joseph Landa, :I, little over a mile north- 
west of New Braunfels. The largest of these flows, perliaps, as much as 50,000 gallons 
per minute, and is certainly a magnificent spring. The other springs of the same 
group flow at least as much more. . The main spring comes out near the foot of s limestone hill, and after running 
rapidly for a short distance over a pebbly.bottom and in a narrow cliannel it widens 
out into quite a pond with mud bottom and filled with vegetation. This pond also 
receives the water from numerous other springs, and has its outlet in Coinal Creek (or 
the Rio Comal), which, after a course of 2 or 3 miles, joins the Guadalupe River. 
The water of these springs is, of course, very clear. The temperature is 750. 

About 2 miles north of the town is another group of springs, smaller than that 
just described. The amount of water is abundant, however, aiid very suitable for fish- 
cultural purposes. Suitable laud could be had in tlie vicinity of either of these clusters 
of springs, so situated as to enable the water to  be gott'en readily under control. 

Fishes are very abundant in tlie Rio Comal and the small streams flowing from 
the various springs to form that stmani. The species represented are the same as 
those found in the Guadalupe, already mentioued. Among the small mollusks found 
in and about these streams we noted Planorbis hicarinatus Say and Qoniobmis alex- 
andrensis Lea. 

&Jan Marcos River.-This river and the springs iu the vicinity of San Mamos were 
examined December 4. The river has its rise in a number of springs at the foot of a 
limestone ledge or hill just above thq town. All these springs together form a large 
deep stream, from the bottom of which, near tbe upper end, wells up the principal spring. 
The water here is not less than 12 or 15 feet deep, and the water boils up with such force 
and in such enormous qumtity as to keep tlm surface of tlie river visibly convex 
imihediately over the spring. Some distance below a dam has been built, which fur- 
nishes power for running a large mill and for the electric-light pliuit of the town. 

The temperature of the water here, like that in all the springs of this part of Texas, 
is about 750. Many water plants are found in the stream, particularly above the dam, 
and such species of fish as the large-mouthed black bass, sunfish, and various species 
of Uyprinoids are abundant. 

The water of these springs is no doubt well fitted in every way for the culture of 
the various species of fish that are suited to the streams of Texas. 

Just below the dam on the right bank of the stream, and right at the edge of the 
town, is a tract of land of some 25 acres, which lies exceedingly well for the purposes 
contemplated. Water c a ~  be carried in pipes from the dam t o  ariy part of the tract. 
The slope is sufficient for the easy construction of the ponds. 

Each of these was quite abundant. 

Sen Marcos is centrally located and has satisfactory railroad facilities. 
Not far below the town tlie San Marcos River receives the Rio Blanc0 from the east. 

This stream is quite deep in places, and much like tho Sari Marcos in geiieral features. 
Colorado River.-Thisis a large stream rising in the north central part of the Stab 

and flowing southeast to Matagorda Bay. We made investigations along this river 
in the vicinity of Austin. Just above the city and on the riglit side of the river is a 
large spring, known as Barton Spring. Barton Creek, which is formed by this and a 
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number of smaller springs, is quite a good-sized stream. It has been dammed and 
furnishes an abundance of power for a flouring mill. 

When the Texas State Fish Commission mas in existence the station and ponds 
were located on the bank of' this creek. The water was gotten upon the grounds by 
means of a small turbine wheel at the dam. This land could no doubt be had now for 
hatchery purposes and would seem to be very suitable ground, unless, indeed, the 
acreage be insuflicient. 

In a report by Jos:P. Frizell, on the proposed dam and waterworks for the city of 
Austin, it is stated: 

The Colorado, above Austin, flows in a deep cut or  cafion worn in the limestone rook. It is skirted 
by limestone bluffs rising often to  the height of 150 feet above the  bed of the river, broken by.the 
erosion of tributary streams. The river, in its normal 
condition, occupies but a small part  of the channel in the rock, the remainder bebg occupied by allu- 
vial deposits t o  the  depth of average high water. In great floods the river spreads from bluffto bluff. 

At this point, about 2 miles above Austin, the city has begun the construction of 
an immense dam for the purpose of furnishing water to the city and power to many 
manufactories and other industries requiring it. 

No extensive meadows or bottom lands exist. 

Mr. Friaell further says: 
The channel in the rock is at this point about 1,150 feet wide at a height of 60 feet above the 

summer level of the  river. Tho cross seetioil of the channel is not far from levo1 on the bottom, and 
is bounded by nearly perpendicular walls o f  rock rising to thc height of a little over 60 feet on the 
city side of the river, and 125 or more on the other side. The river bod proper occupies not more 
than one-half of this width, the remainder of this being alluvial deposit, rising to the height of 40 or 
50 feet above-the river bed. The situation here is admirably well suited to the developmeiit of water 
power by a dam about 60 feet in height, the perpendicular face of rock rising to about tha t  height, 
and thence receding from tho rivcr in a gciitle slope, forming a bench on which the canal or feeder 
could be constructed, the alluvial strip of ground between the canal and river furnishing sites for 
pumping and power st:itions, rmd m y  other establishments requiring power. 

The Colorado, a t  Austin, drains some 40,000 square miles, and, o f  course, carries, at times, an epor- 
mow flow of water. Tho highest flood, within the memory of the pcople now living, was some 45 feet 
abovc low water, and from tho beot data I can obtain the flow of the stream was some 260,000 cubio 
feet pcr second. 

This dam is now well under way, and will be completed within a year or two. 
About 2,000 feet below the dam, on the left bank of the river, is a tract of land 

very suitable for a station. Still farther down, less than three-eighths of a, mile, is 
another equally good tract. The top of the dam will be at least 10 feet above the 
highest part of either of these tracts. All this land slopes gently toward the river and 
lies beautifully for t*he laying out of ponds. Ordinarily water taken from the dam 
would prove suitable, but at times when the river is roily, water could be gotten from 
the large reservoir to be constructed on the high hills above the dam. The city would 
doubtless make satisfactory arrangements and guarantees as to water rights. 

If land can be had on reasonable terms, the location would prove very desirable. 
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Jordan’s idontifientions. 

NOTES ON TEXAN FISHES, WITH DESCRIPTIONS OF NEW SPECIES. 

Diondn opiscoprt ............ 
Diondn toxonws ............ 
IXonila Horonn .............. 
1)ionda papalis : ............ 
Dionilu ohrysitis.. .......... 
Dioridn ~uuliwiops ........... 
1Xunda couohi .............. 
Dionde plambont .......... 

Diondn nrgontosa.. ........ 

nioiidn spndieoa i :. ......... 
I ~, 

Diondn opiaoopa Grd. 

Dionds sorenn Grd. 
? Dioutla sereun Grd. 
D h d n  sowna Grd. 
Diondn malnnops Grd. 
? Dionda niolnno )s Grd. 
P Zopliaiiduiii 1  humb boom Grd. 
P zoplienduiu 9 plumbomii GNI. 

Do. 
Do. 

I __ 
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Girard's types of' Dionda episcopa consist of two specimens, each about 3& inches 
long, collected in the Pecos River by Capt. J. Pope, and bear the U. S. N. M. No. 45. 
They are still in fair condition and resemble very closely my specimens from the Coma1 
Spring; in the types, however, the head is a trifle longer, the depth some greater, the 
dorsal appears to  be a little farther forward, and the eye is not quite so large. 

Tho hypes of D. texe&s bear the U. S. N. M. No. 44, and consist of two specimens, 2 
and 22 inches long, respectively, from the Nueces River ; they can not be distinguished 
from D. episcopa,. . 
. The type of D. argentosa is a single specimen, 29 inches long, No. 32 U. S. N. M., from 
Sail Felipe Creek. This specimen is in poor condition; it does not seem to be identical 
with D. tpiscopa, but is a heavier, stouter species; head, 3$; depth, 32; eye, 38; dorsal 
less anterior. 
3. Hybognathus nuchalis Ag. 

This species was found to be very abundant in certain places. The collection con- 
tains 143 specimens from the Neches River, east of Palestine; 43 from the Trinity, at 
Magnolia Point; and 10 from Big White Oak Bayou, at Houston. 

Many of the Neches Iiiver specimens have the lower jaw covered with small cystic 
tumors, caused by the presence of psorosperms of some species of Myxosporidia, appear- 
ing as small whitish elevations. Some of these specimens were found to be infested 
about tbe intestines with a trematode of some species. These parasites are now being 
studied by Dr. R. R. Gurleg, of the U. S. Fish Commission, who expects to be able to 
report upon them a t  no distant date. 
4. Cliola vigilax (B. and G.) .  

This is one of the most widely distributed species of the family of minnows; we 
found i t  in abundance at each of the following places : Neches River, 14 miles east o€ 
Palestine; Trinity River, at Magnolia Point; Long Lake near Magnolia Point, Hunter 
Creek, Big White Oak Bayou, and Buffalo Bayou near Houston; Ban Marcos River, 
San Marcos; and Guadalupe River, near New Braunfels. 

These specimens do not differ apparently from more northern specimens, The . 
individuals from the vicinity of Houston are unusually large. 
5. Notropis Cayuga atrocaudalis, var. iiov. 

Head, 49; depth, e; eye, 3&, a little greater than snout; D. I, 8; A. I, 7; scales, 
736-4, about 13 before dorsal; teeth, 4-4, strongly booked, grinding surface developed. 

Body moderately elongate, not much compressed, back little elevated; head short 
and bluntly conic, snout shorter than eye; caudal peduncle short and deep; origin of 
dorsal slightly behind ventrals, nearer caudal peduncle than snout; anal small, its 
longest rays shorter than head; lateral line complete. 

Color in alcohol : Above olivaceous, profusely covered with fine brownish punctu- 
Iations, thickest around border of scales, not crosshatched; side with a black band 
half width of eye, following direction of lateral line and ending in a black spot a t  base 
of caudal; this band also extends across cheek through eye and around snout; top of 
head dark, snout above the black band pale; lower half of head pale, opercles silvery. 

The 17 specimens upon which this description is based were obtained in the 
Neihes River, east of Palestine, Texas, November 24,1891. They very closely resemble 
N. cayuga Meek, but I liesitate to identify them with that species on account of the 
somewhat longer snout and the complete lateral line. 
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6. Notropis deliciosus (Girard). 
Moniniin deliciosa Girnrd, Proc. Acad. N&t. Sci. Phila. 1856. 

This appears t o  bo ail abundant species in southern Texas, as indicated by the 
specimens in the collection, viz : 

’ ICilpor’s Pond, Houston _ _ _ _ _ _  _____.  ..___. _____. ._._.. .___ _ _ _ _  _ _ _ _  ___.__ .___ 
Big White Oak Bayou, Houston .____. _ _ _ _ _ _  _ _ _ _  ___.  . _____  ___.__ ._.__. _____. 
Buffalo Bayou, Houston - - -. . - - - -. . - - - -. - - - - . - - - - - - - - - . - - - - - . - - - -. . . . - -. -. . - 
Huntor Creek, Houston. - - ~. . __. .. . - -. . . . . - -. - - -. . - - - - - - - - - - -. 
Bio San Marcos, SanMarcos . ______  . _ _ _ _ _  _ _ _ _ _ _  .____.._.__. _ _ _ _  .____.______.  
Guatdalupe River, New Breunfels.. __. . - _ _  __ .  ._. _. ~. _ _  - -. . . . _. . _ _ _  - - _ _  - .  . - _ _ _  
San Antonio River, San Antonio ... _._ .__. _. _ _  _. . . . _. . - __. ._ ___.... - __. .___.. 

1 
2 
9 
31 
26 
82 
76 

-. . . 

Numerous specimens examined give tho following inetsurements: Head, 46 to 43; 
depth, 48 to 48; eye, 3; D. I, 8 or 9; A. I, 8; scales, 636 or 3 7 4 1 3  or 14 before the 
dorsal, 

Body slender, head moderate; snout rather blunt, less than eye or interorbital 
width; the mouth not large, subinferior, oblique, lower jaw iuoluded; origin of dorsal 
slightly behind base of ventrals, midway between tip of snou! and base of caudal fin, 
high, the longest rays, which are the anterior ones, nearly as long as head; anal base 
short, its longest rays 1% in head. 

Color in alcohol: Scales above lateral line with numerous fine black specks, thickest 
along border of each scale, forming cross-hatching, darkest along middle line of back, 
a black blotch on back in front of dorsal and another on caudal peduncle at beginning 
of caudal fin; base of dorsal fin dusky; top of head aud upper jaw darlr; a few dark 
specks on upper part of opercle, the lower portion and the lower jam pale; side ivith 
a broad plumboous band, about one scale wide, lying along lateral line, this dusted 
Over with fine, darker punctulations. This color description applies more especially to 
the San Antonio specimens. Those from the other places, especially those from about 
Houston, arc much paler, but the general pattern of coloration is the same. Many of 
the females of the San Antonio lot contained well-developed eggs. 
‘7. Notropis nux, sp. nov. 

This species is based upon specimens from the following places: 
Neches River, Palestine . . - - - -. . - - -. . . - - - -. - - - - . - - - -. . - - - -. - -. _ _  - 
Trinity Biver, Palestine . - - -. - -. - - -. . - - . - - -. . . . . . - - - - 
Long Lake, Palestino .____. . .. . . ___. _ _ _ _  ._._ _____. _ _ _ _  _ _ _ _ _ _  .__. ___. .____. . 

. 
-. . . . -. . 

10 
1 
1 

Head, 4 to 4+; deptb, 49; eye, 3 to 38; D. I, 8; A. I, 7 or 8; scales, 6-37 or 3 8 3  
or 4,13 or 14 before the dorsal; teeth, 1 , 4 4 2  in the Long Lake specimen, apparently 
only 1, 44, 0 or 1 in the others; grinding surface developed and somewhat crenate, 
Oapecially in the Neches River specimens. 

Body rather slender, somewhat elevated, head subconic, snout rather blunt, a 
little decurved; mouth moderate, oblique, maxillary not reaching orbit, lower jaw 
Slightly included; eye rather large, about 3 in head, equal to snout, also to interor- 
bital width; caudal peduncle long and slender, its least depth 29 in head. Origin of 
dorsal fin over insertion of ventrals, nearer snout than base of caudal, height of fin 
equals length of head, base short; anal smaller; pectorals short, not reaching ventrals, 
Which, in turn, do not reach the anal; caudal long and widely forked; lateral line 
Complete, nearly strrtight; peritoneum pale, with a few brown spots. 
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Color in spirits : Greenish above, covered with numerous fine, brownish punctula- 
tiotis, thickest along edges of scales, forming cross-&ttcliing extending about one-fifth 
way down the side; trace of a dark vertebrd line; side with a somewhat distinct 
plumbeous band, heaviest on caudal peduncle and ending in most specimens in a 
small but distinct caudal blotch; this band also extends across opercles, through the 
eye and upon the snout; between this band and the cross-hatching of the back is a 
pale yellowish area, about one scale wide with a few scattered specks showing under 
the lens; body below lateral line pale, with few specks except about base of anal fin 
and along under side of caudal peduncle where they are numerous; fins with few very 
fine dark points. 

Etymology: Latin, nus, nut; in allusion to the Nwhes River, as Neches is said to 
mean nut. 
8. Notropis nocomis, sp. nov. 

Head, 4& to 4&; depth, 3 to 5 ;  eye, 3 to 3%; D. I, 8 or 9; A. I, 8; scales, 6-36-3; 
teeth, 1, Pa, 1, small, hooked, the grinding surface narrow, apparently a little crenate; 
peritoneum silvery, with a few small dark specks. 

Body rather slender, but little elevated; head heavy, resembling that of Cliolu 
vigilax; snout blunt and rounded, about equal to eye; mouth small, inferior, horizontal, 
lower jaw included and overhung by the rounded snout; maxillary short, not nearly 
reaching orbit; eye large, equal to  interorbital width; preorbital broad; caudal 
peduncle long arid slender, its least depth less than half length of head. Dorsa,l inserted 
directly over the ventrals, high, the longest rays 4 times in length of body, one-fifth 
longer than head, or twice length of fin, reaching middle of anal wheri depressed, the 
free margin nearly straight; anal resembling dorsal in shape, but smaller, its longest 
rays as long as head; pectorals short, not reaching ventrals; ventrals scarcely reach- 
ing anal fin; lateral line complete, nearly straight. 

Color in alcohol; Yellowish, upper parts of body with numerous fine brown punc- 
tulations, chiefly margining the scales so as to form cross-hatching; lower parts plain 
yellowish; a dark lateral band, faint on the anterior half of side, plainest on caudal 
peduncle; no caudal spot; fins, under the lens, show a few fine specks; top of head 
dark, snout pale. 

This species is described from about 130 specimens, each about 23 inches in total 
length, taken in the Trinity River at Magnolia Point, near Palestine, Texns, and 
five examples from the San Marcos River at San Marcos, Texas. These specimens are 
indistinguishable by me from specimens collected at New Braunfels, Texas, in 1884, by 
Drs. Jordan and Gilbert, and referred to in Jordan’s Catalogue of 1885 under the manu- 
script name Notropis nocornis. In the paper on their Texas collection, these authors 
concluded that their specimens were identifiable with Girard’s Moniunu deliciosa, and 
consequently gave no description. I obtained numerous specimens at San Marcos, 
New Braunfels, and elsewhere, of what agrees well with the types of Moniana delioiosa 
Grd., with which I have compared them, but they are quite R different fish from that 

‘ for which I adopt the name noconzis. In Notropis nocornis the head is heavier and 
broader, the snout is much more blunt, the mouth smaller and more nearly horizontal, 
and the lower jaw is shorter and included. I have, therefore, thought best to describe 
this form as a new species, adopting for it the manuscript name of Jordan and Gilbert. 

In the Trinity River, at Magnolia Point, this species was found in great numbers 
on a ripple when the current was pretty strong. 
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One specimen, 24 inches long, from Buffalo Bayou, I refer to this species for the 
present, though it presents some differences. The body is a little more slender, the 
mouth some larger and less inferior, and tho color is darker; tlic dark lateral band is 
well developed and extends across the opcrcles aud around the snout. These color 
differences, however, might well be due to the quite different characters of the streams 
from which the specimens came. 

The specimen from BuEalo Bayou ineasures as follows: Head, q; dopth, 54; eye, 
3, greater than snout; D. I, 8; A. I, 8; scales, 6-38-3; teeth, 1, 4-4, 1. Height of 
dorsal fin greater than length of head. 
9. Notropis lutrensis (B. and G.). 

Noohos Rivor east of Palestine.. - . -. - -. - - -. . . . . _ _  - - - -. -. . -. -. -. - . . . . . . . . - -. 1 
Triuity River, Magnolia Point, nom Palestino. . . -. -. - - - - - - - - - - - - - - - - - -. - - -. . 180 
San Marooe ltivor, San Maroos -. . . - - -. . - -. . . - - - - - - - - -. . - - - - - - - - -. . -. . . . - - -. 537 
Guadalupo Rivor, New Braunfols. - - ._. -. - -. - - -. . - - - - - . - - - - . . -. -. . - - - -. . - -. 40 
Sen Antonio Rivor, San Antonio ... - _. .__. .__ _ _ _  .__ __. . -. _. . .____. _._. _ _  _ _ _ _  4 

This species is, as shown above, excbedingly abundant in the Trinity and San 
Marcos rivers, and is quite common at each of the otlier localities where specimens 
were found by us. This is one of the most variable and most widely distributed of the 
Southwestern Cypripoids. 
10. Notropis venustus (Gimrd). 

CyprinelZa iiesusla Girrtrd, Proo. Aoad. Nat. Soi. Phila. 1856, 198, and Mex. Bd. Survoy, 54, P1. 

Nolropis vcnustus Jorrlm and Gilbert, Proo. v. S. N. M. 1886, 14 (Rod River, l~ulton, Ark.); 19 

This, one of the most attractive of Cyprinoids. is an abundant species in many of 

XXXI, Figs. 1-4, 1859 (Rio Sabinal, Toxas, oolloatorl by Dr. C. B. Konnorlg). 

(Ltimpasas River, Bolton, Tcx.) ; 20 (Colorcido River, Austin, Tox.). 

the streams examined by us. The Folloiving specimens are in the collection : 
Noohos Rivor, east of Ptllostine, Toxas - - _ _  _____. _ - - _  __._ __-- .  . ___. ._____ _ _ _ _  
Trinity River, Magnolia Point, Texas _ _ - _  _ _ _  __. _.. . __. - .___-. _ _  _ _ _ _  ____. _ _ _ _  
Buffalo Bayou, Houston, Texas . - - - -. . - - - -. -. - - -. . . - - - - - - - - - . - - - - - - - - . - - - - - - 
Big White Bayou, Houston, Toxas _ _ _  _ _ _  _ _  ___. . .. . __. ._ ___. . .-___ .____. . _ _ _ _  
Hiintor Crook, Houston, Texas .___._ ._____ ..___. .___.. __._ ._._ ___. _____. _ _ _ _  

3 
2 
12 
19 
73 

The specimens from about Houston are very fine and large, some of them being 
as much as 4 inches long. The black caudal spot is larger and not so far back upon 
the caudal fin as shown in Girard’s figure. 

11. Notropis swaini Jordan and Gilbert. 
Alburniia ntegalops Girard, Proo. Aoad. Nat. soi. Phila. 1856, 193 (San Folipe Crook, Texas). 
Alburnell?cs megalop8 Girard, Mox. Bd. Survoy, 52, PI. XXIX, figs. 1-4, 1859 (Sen Folipe Creek, 

This species is abundant in Toxas, and specimens were obtained by us at the 

Toxas). (Name prooccupiod in this genus.) 

following places : 
SanMarcos River, San Maroo8,Toxas ....................................... 
Comal Creek, Now Braunfels, Toxas .._._. ._____ ._-__. __._________ _ _ _ _  ._____ 

21 
36 

Drs. Jordan and Gilbert obtained this species in Comal Creek, Sen Marcos 
River, and the Colorado River at Austin. 
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Head, 4 t o  a; depth, 4 to 4%; eye, 2% to 3, greater than snout; D. I, 8; A. I, 8 or 
9; scales, 738-3 ,  about 14 before the dorsal; teeth, 1, 4-4, 1 or 2, somewhat hooked 
and with evident grinding surface. 

Body moderately elongate, compressed, back little elevated; head rather heavy, 
snout short and obtuse, mouth large, oblique, lower jaw slightly projecting, maxillary 
extending to below level of pupil; eye quite large, greater than width of interorbital 
space or length of snout ; caudal peduncle moderate, its least depth equal to distance 
froin tip of snout to middle of eye; fins not large, dorsal inserted behind the ventra1s;- 
origin of anal behind last rays of dorsal; lateral line continuous, slightly decurved. 

Color: Upper third of body pale yellowish, with numerous small brown specks 
arranged chiefly parallel with the borders of the scales, riot presenting a true cross- 
hatched appearance; top of head d&k, snout, region about the nostrils, and supra- 
ocular region paler; a dark dorsal line from nuchal rcgion t o  caudal fin; lower two- 
thirds of body silvery, the upper part being more or less plumbeous forming a broad 
band well defined above, but less so below; lower third of caudal and forward to tips 
of ventrals plain yellowish ; opercles and cheeks very silvery; breast and lower jaw pale. 
12. Notropie dilectus (Girard). 

Alburnue dilcotus Girard, Proc. Acad. Nat. Sci. Phila. 1856,193 (Arkansas River, near For t  Smith). 
Four specimens of what I for the present refer to this species were obtained from 

Long Lake, near Palestine; one from Neches River, east of Palestine; and several hun- 
dred specimens, the largest about 29 inches long, from the Trinity River at Magnolia 
Point. I h .  Jordan and Gilbert obtained specimens of what they referred to Girard’s 
dilectus from the Sabine River, Long View; Texas; Saline River, Belton, Arkansas, and 
from the Arkansas River near Fort Smith. 

Girard’s original description of the species is as follows : 
1. ‘Albumus dilectus, is about three inches and a half in total length; the head forming a little 

1888 than the sixth part of it. The greatest depth is nethrly equal to the leugth of the head. The 
diameter of the circular eye is contained a little more than three times in the lengt8h of the side of the 
head, and less then once in advance of its anterior rim. There are ten longitudinal row8 of scales 
between the insertion of the ventrals and the base of the dorsal. The lateral line icl upon the fourth 
row from the ventrnls upwards. 

The types of this species consist of two specimens, 3 and 3% inches long respec- 
tively, and are numbered 71, in the IT. S. National Museum catalogue. They are in 
very good condition, and present the following measurementa: Head, 4& (59) and e 
(54); depth nearly equal to  length of head; eye, 39 in head in each, longer than snout. 

The specimens obtained by us may be described as follows : Head, 4 to 4+ (5  to 5g) ; 
depth, 4% to 5 (6 to  64) ; eye, 3 to 3+; scales, 7-38-3. 

Body slender, compressed, scarcely elevated ; head narrow ; eye large, greater 
than snout, equaI to width of interorbital space; mouth rather large, quite oblique, 
maxillary reaching orbit.. 

Dorsal much nearer base of caudal than snout, considerably behind ventratls, high, 
its anterior rays longest, free margin st.raight; anal larger than dorsal, free margin 
concave; caudal deeply forked; pectorals short, not reaching ventrals, which are also 
short, not reaching anal. Lateral line somewhat decurved. Peritoneum silvery, with 
numerous dark-brown specks. Color, very pale yellowish, side with plumbeous band 
very indistinct on anterior third of side, plainest on caudal peduncle; back and sides 
down to lateral line covered sparsely with small dark specks arranged mostly along 

The color is uniform yellowish red with a lateral silvery streak. 
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border of scales, largest just above lateral line; top of head dark, snout pale, lips dark- 
edged; a row of somewhat larger spepks along median line of back from occiput to 
caudal fin; body below lateral line plain yellowish without any specks except a single 
row at base of anal fin on each side, usually quite distinct in most specimens j entire 
side of liead silvery; fins, especially dorsal and aual, with a few small dark points. 
The spe ?imens from Long Lake are a little more heavily spotted than those from the 
river. 
13. Notropis fumeus, sp. iiov. 

Allied to Notropis dilectus (Grd.). Head, 49 to 4% j depth, % to 5; eye, 3 to 3&; D. I, 
8; A. I, 11; scales, 7403; teeth, 2,443 ( 9 )  2, hooked. 

Body slender, greatly compressed, dorsal and ventral outline gently arched; head 
moderate, conic ; snout pointed, shorter than eye; eye large, equal to interorbital width; 
mouth rather large, obliquc, lower jaw projecting, scarcely included, maxillary scarcely 
reaching orbit; caudial peduncle long, compressed, its least depth equal to distance from 
tip of snout to iriiddle of pupil; lateral line complete, considerably decurved. Origin 
of dorsal behind ventrals, nearer base of ca8udal than tip of snout, its height less than 
length of head; anal larger, its base 14 in head; pectorals short, not reaching ventrals; 
ventrals short, just reaching vent. Peritoneum pale silvery, with some small dark 
specks. 

Oolor : Dark yellowish above, thickly covered with small dark-brown specks j the 
majority of these are very small, but interspersed among them are a good many of larger 
Bize, spots most numorous in certain lines forming distinct cross-hatching; a dark line 
along middle of back; side with a broad, dark plumbeous band, overlaid with numerous 
rather large brown spots, thickest and darkest toward caudal peduncle; this band also 
extends across opercle and around the snout; lower jaw with anterior halfdarkened by 
nuinerous specks; lower parts, pale silvery, with few or no specks except at base of anal 
fin, which has a rather heavy row on each side, in some specimens continuing along 
under side of caudal peduncle to caudal fin; dorsal, anal, and caudal with some black 
on membranes, pectorals edged with black. 

This species is based upon 4 specimens, each a trifle over 2 inches in length, taken 
in Hunter Creek, about 9 n$les from Houston, Texas, November 20,1891. It very 
Closely resembles N. diZectzcs (Grd.), and may prove to be not specifically distinct from 
that species; the lateral line is, however, more decurved, the scales seem to be some 
smaller and the color is markedly different in the distinctness of the broad plumbeous 
lateral band. 

14. Notropis notemigonoidea, sp. nov. 
Head, 4 to 44; depth, 4% to 49; eye, 34 to 39; D. I, 8; A. I, 10 or 11; scales, 10- 

41-3, about 29 before the dorsal; teeth, 3,4-4,2, hooked, grinding surface moderately 
broad, plainly crenate. 

Body slender, greatly compressed, somewhat elevated; head conic, snout pointed, 
about equal to  eye; mouth large, oblique, lower jaw slightly projecting, maxillary 
reaching orbit; eye rather large, equal to Bnout, but a little less than interorbital 
width; caudal peduncle long and compressed, its least width only half diameter of 
orbit.* Fins moderate, dorsal inserted behind vei~trals a distance equal to diameter of 
eye, much nearer base of caudal $n than snout, its rays &bout as long R S  head, free 
margin straight; anal with longer base but shorter rays; pectorals falcate, not reach- 

F. C. B. 1891-6 
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ing ventrals; ventrals short, scarcely feaching anal j caudal long and deeply forked. 
Scales rather small and closely imbricated, very small &nd crowded before the dorsal; 
lateral line complete, greatly decurved, as in Notemigonus. 

Color in spirits: Pale yellowish above, silvery below; upper half of body sprinkled 
over with numerous smaJ1, dark-colored spots, thick enough along median line of 
back to  form a narrow dark vertebral band from occiput to base of caudal fin; the 
%pots 0-n anterior part of side so arranged as to  form about sixteen obtuse angles fitting 
into each other, the angIes opening forward, thus > >, these markings being upon 
alternate scales; a silvery band on caudal peduncle overlaid with fine dark specks; 
top of head dark, snout pale, but with many fine punctulations; tip of lower jaw with 
some small specks; sides of head silvery; all the fins except the pectorals with many 
fine dark points, most numerous on dorsal and caudal. This curious species of No- 
tropis bears a very close superficial resemblance to Notemigonus clrysoleucus, but of 
course its generic relationship is with the Notropes. 

This species is based upon the following specimens: Three specimens, 2 to 29 
inches long, from Weches River, 14 miles east of Palestine, Texas, November 24,1891, 
and 3 specimens of about the same size, from Sims Bayou, near Houston, Texas, 
November 18,1891. The specimens from Sims Bayou, like all other fishes from that 
place, are very much bleached, but. show the same general pattern of coloration as 
those from the Neches River. 
15. Phenacobius mirabilis (Girard). 

Exoglossum mirabile Girard, Proo. Aead. Nat. Sei. Phila. 1856,191 (Arkansas River, Fort Smith). 
Two specimens from the Trinity Rivar at Magnolia Point, near Palestine. Also 

taken by Drs. Jordan and Gilbert in the Sabine River at Longview, Texas, and the 
Arkansas River near Fort Smith. 
16. Hybopsis astivalis marconis J. and G. (Pl. xxxv.) 

Hybopsis mstiaalis marconis Jordan and Gilbert, Proc. U. S. K. M. 1886,22 (San Marcos River). 
Head, q; depth, 54; eye, 34, less than snout, but equal to  interorbital width. 

,We found this fish very abuudant in the San Marcos River below San Marcos, 
and in the Guadalupe River near New Braunfels. It seems to be like Hybop8is hyos- 
tomus, a fish of the rapid, open stream, as we found it onJy where tho water was pure 
and clear’and the current very swift. At a single haul with a 12-foot seine in the 
Guadalupe River, between the two bridges near New Braunfels, several hundred fins 
specimens were taken. 
17. Opsopoaodus osculus, sp. nov. 

I refer to this species specimens from the following places: 
Neches River east o f  Palestine, Texas, November 24, 1891 -. . - - - - . . . . --. -. . _. . 20 
Long Lake, Palestine, Texas, November 25, 1891 _____. _ _ _ _  ___. - -  _ _ _ _  -..- _... 2 
Buffalo Bayou, Houston, Texas, November 16, 1891 - - - -. . - - - -. . . - - - - - -  - - -. -. 4 
Kilper’s Ponds, Houston, Texas, November 21,1891. ._____ ..____ - - _  _ _ _  ___. _... 4 
Sims Bayou, Houston, Texas, November 18, 1891.. - - - -. . - - - -. _ - -  - .-----. . - - -. 48 
Dickinson Bayou, Nieholstone, Texas, November 14, 1891 . _ _ _ _ _ _  - ..____ ..__.. 4 

Head, to 43; depth, 48 to 5; eye, 3; D. I, 10; A. I, 8; scales, 6 or 7-38 to  41-3 
or 4; teeth, 4-4 or 4-5, more or less serrate and hooked, the pharyngeds small and 
weak; peritoneum silvery,. with small brown specks. 

Body rather slender, little elevated, bead subconic, its depth at  eye but half its 
length, snout blunt, shorter than eye; mouth very small, almost vertical, sctkcely an3’ 

e 



, .  

FISH-CULTURAL  INVESTIGATION^ IN TEXAS. 83 

lateral cleft; scales moderate, rather deeper than long, those in front of dorsal small; 
breast naked; 1;~teral line. complete, somewhat decurved. Origin of dorsal sligli tly 
behind that of ventrals, nearer snout than base of caudal, its lleight equal to length 
of head, pointed, the free margin nearly straight, inclined to be concave; anal small, 
its base onedialf leiigtlr of head, about equal to the dorsal in height. 

Color of Neches River specimens pale, the upper parts of the body with numerous 
fine brown specks arrauged chiefly aloag edge of scales so as to  give a regular cross- 
hatching, this covering the caudal peduncle j middle of  (side with a plumbeous band' 
about one scale wide, extending also across cheek and upon snout; two rows of sinall 
spots above and parallel with the plumbeous band and one below it, not distinct in 
some specimens; top of head dark, an indistinct line from nape to origin of dorsal 
fin; lower parts of body plain except on posterior portion where the cross-hatching 
extends to  under side of caudal peduncle; 110 spot at base of caudal; fins plain or 
with a few scattered punctulations on dorsal and anal, no evidence of the large black 
area found on dorsal fin of 0. emilim. 

The specimens from Long Lake, Dickinson Bayou, Buffalo Bayou, and Kilper's 
Ponds agree in color with thoso from the Neches River, while all the specimens from 
Sims Bayou are nearly uniform pale yellowish throughout, there being no markings 
anywhere except a very fqint lateral band and a few scattered punctulations discernible 
only under a lens; dorsal and analwholly plain. The pale, bleached appearance of the 
specimens from Siins Bayou is quite certainly due to the peculiar chai*acter of the 
place in which they were found, it being a shallow, isolated, and stagnant pool with 
mud bottom, containing scwcely any vegetation and lying exposed on the open prairie. 
Thousands of cattle from the surrounding prairie come to this pool for water during 
the dry season, and, in consequence, the banks are much cut up and the water is more 
or less foul. These conditions, of course, have their effect upon the fishes found there, 
and all the species obtained there by us present the same faded appearance. 

This species is quite close to 0. emilia. Hay, but may be distinguished froiii it by 
the less depth of the head, the more pointed dorsal and anal fins, and by the very 
different coloration. A specimen of  0. emilia: from Mayfield Creek, Kentucky, col- 
lected by Mr. A. J. Woolman, has the depth at the eye half length of head, and the free 
margin of the dorsal, as well as that of the anal, is convex, while in the Texas specimens 
it is straight or even concave, due to  the greater length of the first three rays. These 
small differences, together with the entiPe absence of the large black spot on the 
dorsal fin which constitutes such a noticeable feature in the coloration of 0. emilice, 
and the presence (except in the bleached specimens) of a much more distinct plum- 
beous lateral band than is found in any of the specimens of 0. evnilice that I have 
examined, do not permit me to believe that the two are specifically identical. To 
regard the Texas specimens as being 0. emiliit? would require, it seems to me, either 
that the lateral band should be obsolete or that there should be.some evidence of the 
presence of the black area on the dorsal fin j for it would seem that conditions which 
would result in intensifiinq one of these color markings would not obliterate the other. 

This species differs from the other of the two known species of this genus (0. 
bollma&, recently described by Dr. Charles H. Gilbert, from Buckhead Creek, Georgia), 
in having the lateral line complete and in not having the black caudal spot so conspicu- 
ous in that species. 
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18. Notemigonus chrysoleucus (Mitoh.). 
Numerous specimens of this widely distributed minnow were taken at each of the 

following places: Neches River, 14 miles east of Palestine; Long Lake and Trinity 
Iiiver, near Palestine; Sims Bayou, KiIper's Ponds, and Big White Oak Bayou, a t  
Houston; and Dickinson Bayou, near Dickinson. 
19. Cyprinodon variegatus (LaoBpbde). 

Thirty specimens of this species mere obtained at  Gaheston, 3 from Dickinson 
Bayou, and 10 from Corpus Christi. It is abundant both at Galveston and Corpus 
Christi. This is the form described by Baud and Girard as C. gibbosus, but our speci- 
mens do not seem to differ materially Dom northern ones. 

In our study of this and related species we had occasion to compare specimens of 
Cyprinodon carpi0 Gunther and 0. mydrus Goode 6r; Bean, and can not see any tangi- 
ble differences. 
20. Fundulus simills (B. & G.). 

I$ is an abundant species at each place. 

21. Fundulus heteroclitus (L.). 

Galveston, at  each of which places it is abundant. 
22. Fundulus pallidus, sp. nov. (PI. xxxv.) 

One specimen, 1f inches in total length, taken in Galveston Bay, near Swan Lake, 
Texas, November 10,1891. Head, 315.; depth, 4; eye, 38; D. 12; A. 11; scales, 31-11, 
about 16 before the dorsal. 

Body, stout; head, heavy; caudal peduncle long and much compressed; snout, 
short and blunt, shorter than eye, which is two-thirds the width of the interorbital 
apace; humeralscalenot enlarged, two rows of scales on the cheek; mouth rather 
small, little oblique, teeth pointed, in more than one series, the outer enlarged. Dorsal 
fin over the anal, its origin midway between base of caudal and posterior edge of 
opercle, or midway of total length, its ray short, about 1+ in head; anal rays about 
equal in length to those of dorsal. 

Scales medium, not firmly attached, 31 in longitudinal series, 11 in transverse from 
dorsal to anal, about 16 before the dorsal. ' 

Color, pale yellowish; sides with about 13 narrow, dark, vertical bars, much nar- 
rower than the pale interspaces, not extending on the back or belly; scales sparsely 
covered with fine dark punctulations, few on the vertical fins and head; a large oblong 
black spot on the back immediately in front of dorsal fin. 

This species is allied to Fulzdulw sirnitis Baird and Girard, but the head is less 
pointed, the snout very much shorter, i t  being shorter than the eye, while in ET. similis 
it is 1+ times the eye, the dorsal has one more ray and the anal two or three more, the . 
color is paler, the bars less distinct, there is no dark dorsal line as iu the other, while 
the pronounced black spot in front of the dorsal is not found on E sirnilis. 

* 

The collection contains 14 specimens from Galveston and 2 from Corpus Christi. 

A dozen specimens fkom Corpus Christi, 2 from Dickinson Bayou, and 14 from 
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23. Fundulus xenicus Jordan and Gilbert. 
Pundulus xenious Jordan and Gilbert, Proo. U. S. N. M. 1882,255 (Pensecola) ; Synopsig 1882.892. 
Adinia ntultifasciata Girard, Proe. Acad. Nat. Sci. Phila. 1859,117. 

Four specimens of this interesting little species were taken in Galveston Bay. 
Head, 3; depth, 28; eye, 3; snout, 3; D. 12; A. 12. 

Body greatly compressed, the back' elevated, profile from snout to dorsal nearly 
straight, this forming an acute anglewith the ventral line from snout to anal fin; 
caudal peduncle very deep, its greatest depth 1-4 in head; dorsal large, its origin in 
front of anal, the longest rays nearly as long as head. The dusky blotch said to be 
below and behind the eye is not evident. 

24. Zygonectes funduloides, sp. nov. (Pl. xxxv.) 
This species is described from two specimens, each 14 inches long, from Dickinson 

Bayou, Dickinson, Texas, November 13,1891. Head, 3.5; depth, 48; eye, 3+; D. 9.or 
10; A. 9; scales, 35-11,24 before the dorsal. 

Body moderately robust, width at pectorals a little greater than greatest depth of 
Lead; snout rather blunt, equal to eye; interorbital width 13 times diameter of eye; 
caudal peduncle deep and compressed; mouth not large nor greatly oblique; teeth 
pointed, the outer series being somewhat enlarged; peritoneum pale. General color in 
spirits, dark olivaceous, sides with 10 to 14 dark vertical bars which are usually two 
to three times as wide as the intervening silvery ones; in one specimen the bars ex. 
tending from the dorsal to the anal are about equal in width to the silvery interspaces; 
whole body, including al1, the fins, profusely dusted over with minute brownish spots 
which are very numeroua on back and top of head; a narrow, dark line extending from 
nape to origin of dorsal. 

Dorsal fin small, slightly in front of anal, its origin midway between posterior 
edge of opercle and base of caudal fin, the longest rays about equal to bme of fin, or 
half length of head. 

If the characters which are used to distinguish the genus PunduZus from Zygonectes 
are really of generic value, the small size of the dorsal fin would put this species in 
Zygorbectes, though the position of the fin is rather that of Pundulus. I have compared 
these specimens with numerous young individuals of 3. lketeroclitw collected by Dr. 
H. M. Smith a t  St. George Island, Maryland, and find them very similar in general 
appearance; in 2. funduloides, however, the dorsal is placed further back, and has 
fewor rays (9 or 10 instead of 12), the anal is smaller (9 instead of 11); the pattern or 
coloration is the same, but the contrasts are more marked, and instead of the dark 
dorsal band found in this species the young of P. ;F.eteroolitus have a small dusky area 
a t  base of dorsal in front; the young have an ocellus upon last rays of dorsal, whioh 
is not found in the other species. 

25. Zygonectes pulvereus, sp. nov. (Pl. XXXVI.) 

This species is based upon the following specimens : 
Nine specimens, l f  to 2 inches long, from Dickinson Bayou, Dickinson, Texas, 

November 13 a4nd 14,1891. 
One specimen, l g  inches long, from Buffalo Bayou, Houston, Texas, November 16, 

1891. 
One specimen, 1& inches long, from the mouth of Oso Creek, Corpus Ohriati, 

Texas, November 28,1891. 
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Head, 39; depth, 44; eye, 34; D. 10 (11 in one specimen); A. 10 (occasionally 9); 
scales, 35-11, about 22 before the dorsal. 

Body stout, heavy forward; head broad and flat, the snout short and blunt; caudal 
pec?uncle long, deep, and .greatly compressed; eye moderate, 14 in interorbital width, 
greater than snont; humeral scale not enlarged, four rows of scales on cheek; mouth 
rather small, but little oblique; teeth pointed, in Inore than one series, the outer en- 
larged and canine-like; perito~~eum pale. Dorsal slightly in advance of anal, its origin 
midway between tip of caudal and anterior rim of orbit, or about midway between 
base of caudal and opercular opening; anal small, its longest rays 19 in head. 

Oolor in alcohol, olivaceous, profusely sprinkled or dusted all over except on breast 
with very fine brown punctulations, so abundant on back as to obscure the individual 
specks; median line of back with a black stripe from occiput to dorsal fin; sides with 
10 to 12 or more brown,spots of larger size, these sometimes arranged somewhat defi- 
nitely in two longitudinal lines, in the upper one of which the spots are confluent in 
some examples, forming large, oblong blotches; all the fins except the ventrals with 
numerous very small brown specks. 

This species resembles 2. jenlcinsi, but differs from it in the larger dorsal, much 
smaller anal, smaller scales, the much shorter snout, the heaxier or broader head, and 
in the coloration. The localities from which the types were obtained would indicate 
that it is an inhabitant of water that is but little brtwkish or almost fresh. 
26. Zygonectes jenkinsi, sp. nov. (PI. xxxv~.) 

This species is based upon 21 specimens, ranging in length from 19 to 2& inches, 
collected in Dickinson Bayou, near Dickinson, Texas, November 14, 1891, and 11 ex- 
amples from Galveston Bay, Galveston, Texas, collected a day or two earlier. 

Head, 39; depth, 4.& (4i to 5); eye, 34 (3+ to 39); D. 8 or 9; A. 12 (11 to 13); scales, 
33-10,18 before the dorsal. Body moderately elongate, head depressed, wide between 
the eyes, pointed, the snout about one-fourth greater than eye, whichis contained 1& 
times in interorbital width; mouth rather large, little oblique; teeth in more than one 
series, the outer enlarged, pointed, and slightly curved inward; humeral scale small, 
three rows of scales on cheek. Fins medium, dorsal slightly behind anal, midway be- 
tween tip of caudal and posterior rim of orbit, the distance from tip of snout to origin 
of dorsal being twice the distance from that point to base of caudal fin; dorsal and 
anal low, their longest rays half length of head; base of anal 24 in head; pectorals 
12 in head; ventra'ls short, 19 in pectoral; caudal fin truncate, about as long as head; 
peritoneum black. 

Color, pale olivaoeous, covered epept  on breast with numerous minute dark-brown 
specks, arranged chiefly along the edges of the scales, thus giving the sides and back 
a checkered or cross-hatched appearance; in addition t o  these fine punctulations, there 
are usually 15 to 30 larger spots more or less definitely arranged in two rows lying. 
along or above the axis of the body; in some examples these spots are absent or blended 
so as to form short, indistixict vertical bars; in most specimens there is a very obscure 
lateral band about one scale in width; fins plain or with few very minute punctulw 
tions; top of head dark. 

Related to Z. rrubrgrons Jordan, but differing from it in tho following particulars: 
The body is more slender, the head is shorter, the dorsal and anal are larger, and the 
color markings are quite different. Compared with specimens of Z, hertshalli Jordan, 



FISH-CULTURAL INVESTIGATIONS IN TEXAS. 87 

it is more slender, the snout is longer and more pointed, and the color is not the 
same; from specimens of 2. cingulutus Cuv. aud Val. from Pensacola, the differences 
are seen to be about the same as those which distinguhh it from 2. hensl~alli; froin 
the types of 2. auroguttutus Hay, it differs chiefly in the greater number of anal rays 
and the less distinct crossbars. 

I name this species for Prof. Q. P. Jenkins, of Leland Stanford Junior University, 
in recognition of his work upon the fishes of the Sandwich Islands. 
27. Zygonectee notatue (Raf.). 

Specimens of this widely distributed species were obtained at the following places : 
Neches River, east of Palestine ._____ ._____ ._.. .___._ .. ___. .__._. .___.. ..__.. 
Trinity River, at Magnolia Point .____. .__ _ _ _  ___. ..___. ,____. _ _ _ _  ____. 
Long Lake, near Magnolia Point _ _ _ _  _.___. .___.. __. . _ _ _ _  .____. ___. _ _ _ _  _ _ _ _  - 
Buffalo Bayou, Houston ___. . - - ... . . - - -. . - - - -. - _  .-.- - - - -  - -. . _ _ -  -. . .___ ... _ _ _  
Big White Oak Bayou, Houston _ _ _ _  _ _ _ _  .____. __.- ._____ __._ _ _ _ _  __._ _ _ _ _  .._. 
San Xntonio Springs, Srun Antonio ___. _ _ _ -  .____. .--- _ - - -  _ _ _ _ _ _  -._. _ _ _ _  .____. 

27 
2 
15 
7 

23 
5 

These Texas specimens do not differ apparently from examples collected in Indiana. 
28. Zygonectes eecambia Bollman. 

Zygoiieotee eeoambice Bollman, Proo. U. S. N. M. 1886,463 (Escambia River, Flomaton, Ala,). 
Prom a pond on the bank -of the Trinity River, at Magnolia Point, we obtained 5 

specimens that I refer to this species. 
Head, 4; depth, 5 ;  eye, 22, greater than snout; scales about 38-10,20 before the 

dorsal; dorsal, 7 or 8, slightly behind the anal; anal, 9. Sides with about 10 browiiish 
or chocolate lines made up of a spot on each scale; in two of the five examples these 
lines are more nearly continuous than in the others; between these are smaller spots 
hardly forming lines; the individuals with the spots most distiuct are probably males. 

Compared with the types of 2. cscumhim, these specimens are more slender, the spots 
come nearer to forming continuous bands, and the fins are all plain, compared with 
the types of 2. oraticulu Goode and Bean, which are from Indian Itiver, Florida; the 
snout is shorter and less pointed, the lower jaw projects less, and the longitudinal lines 
are less marked. Specimens of Z. craticu2u collected at Titusville, Florida, by Mr. 
R. E. Earll, show about 10 dark crossbars not developed on any of the other specimens 
examined except on one collected at Westville, Florida, by Dr. 0. P. Hay, and identified 
by him as the 2. nottii of Agassiz. Zygonectes escambin: Bollman closely resembles 2. 
cruticulu Goode and Bean, and it may be that they are both identical with Z. nottii Ag. 
The briefness of Agassiz's description of Z. nottii inakes it very diBcult to identify 
that species with certainty, and it is perhaps best to let the names stand as above. 
29. Lucania parva (B. and G.). 

Idand). 
Cyprinodon. parvua Baird and Girard, 9th Smithsoniw Report, for 1854, 346 (Greenport, Long 

One specimen of this interesting little fish was taken in Sims Bayou, at Houston, 

This species at first glance much resembles 13mtd)zcsia patruelis, and, in collecting, 

' 

3 in Dickinson Bayou, 4 in San Antonio Springs, and 4 at Corpus Ohristi. 

is rtpk to be mistaken for that spwies, 
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30. Gambusia patruelis (B. end G.). 
Heterandvia patvuelis Bnird aud Girnrd, Proc. Acad. Nat. Sci. Phila. 1853, 390. 
G U T U ~ U R ~ U  gracilis Girard, l’roc. Acad. Nat. Sci. Phila. 1859, 121 (Matamoras). 
Oanibusia humilia Giinther, Cat. Fish., VI, 335, 1866 (Matamoras). 
Haplocliilua ntelasops Cope, Proc. Amer. Phil. SOC.  1870, 457 (Neuse River). 
Z9goncctee atdatus Jordan sud Brayton, Bull. U. S. N. M., XII, 84,1878 (Neuse River, North 

Zygonecfes bvacliypterus Cope, Jordan and Gilbert’s Synopsis, 341, 1882 (Trinity Rivcr and 
C:irolina. ) 

other streams of Texas). 
This species is represented in the collection from Texas by *the following 

specimens : 
Neches River, east.of Pzlestiue -. - - . - - - -. . - - - -. . - - - -. . - - - -. . -. - - - . - - - - - . -. - - 1 
Trinity River at Magnolia Poiut . . - - -. . - - - -. . - - - -. . - - - -. - - - - -. . - - - - . - . - - - . - - 2 
Loug Lake, near Magnolia Point _ _ _  _ _ _  _ _ _ _  _ _ _ _ _ _  .____. __.. _____. _ _ - _  ._ ___. . 2 
Buffalo Bayou, Houston . - - -. . - - - - -. . - - __. . - - - -. - -. - -. - - - -. ___. . - - - - - . - - _ _ _  8 
Hunter Creek, HouRtou - - - __. - -. . - - - - . - - -. - - - - - - - - -. . . - - -. . - - -. .- - - -. -. - - -: 10 
Kilper’s Ponds, Houston -. _ _  . -. -. - - -. -. - - - _ _  . - - - -. . _ _  - -. -. _ _  - - _ _ _  - --. . _ _  -. - 38 
Big White Oak Bayou, Houston ____.. _____. ._____ __._ _ _ _ _  _ _ _ _  .____. -._. _ _ _ _  5 
Sims Bayou, Houston _ _ _ _ _ _  _. .___ ._____ _ _ _ _ _ _  ._.___ ._____ ._____ .-__._ _ _ _ _ _ _  48 
Dickinsou Bayou, Dickinson.. - - -. . - - __. . _ _ _ _ _  _._. . - _ _  -. . __._. - -.- . __. . _ _  - -. 36 
San Antonio Springs, Sau Antonio - - - -. . .__ _ _  -. - _ _ _  -. -. __. . - - - -. . - - -. -. - - - -. 15 
Comal Creek, New Braunfels . - - - -. -. . -. - - - - - -. - - - - - - - - -. . . - -. - - - .‘. - -. . . . . . - 127 
Rio San Marcos, San Marcos ... ... .._ __. ._. . __.. . _... __. - ___. .. . - -.. . .. - ._. 68 

All the specimens from the first seven localities show $he dark suborbital spot 
very distinctly. All the speciinens from Sims Bayou are very pale and there is no 
suborbital spot in any of them, but all the fishes gotten from this place present a 
bleached appearance, due, no doubt, to the character of the water in which they were 
found, which was a muddy and foul pool left by the drying up of the greater part of the 
stream. Of the specimens obtained from Dickinson Bayou, 4 show the spot while the 
others are plain. All these speciinens were also quite pale. The 15 specimens from 
San Antonio are quite dark, and the majority show the dark suborbital spot. The 
majority of the numerous specimens from New Braunfels show the spot, though in  
some it is quite faint and in others it is wholly absent. All these specimens are quite 
dark and resemble those from San Antonio. Those from Sau Marcos are rather pale 
and but few of them show the suborbital spot. 

There do not seem to be any good reasons for separating G. ?Lumilis from patruelis, 
even as a geographical form. 

In many of the feniale specimens from Ban Antonio and New Braunfels the em- 
bryos are quite large, fully t inch in length, showing that tlie species produces its young 
in midwinter in southern Texas. Specimens collected by Dr. Eugh M. Smith, a t  St. 
George Island, Maryland, July 1, contained iinimture eggs, wliile others collected at 
the same place by him August 11 contained young apparently ready for extrusion. 
31. Mollienesia latipinna Le Sueur. 

veston, 42 at Dickinson Bayou, and l from Hunter Creek, near Houston. 
One specimen of this attractive species was taken at  Corpus Christi, 2 at Gal- 
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LIST O F  CRUSTACEA COLLECTED. 

[By Mary J. Rathbun, Department of Marine Invertebrates, National Museum.] 

The collection of Crustacea of which a list is given below was made by Prof. 
B. W. Evermann, of the U. S. Fish Commission, during the months of November and 
December, 1891, while engaged in an investigation of the fresh and salt waters of 
eastern Texas, with a view to the establishment of a hatchery. While the collection 
contains no new species, it is interesting from the fact that it extends the limits of 
many species and furnishes new localities for others. Those species which have not 
been hitherto recorded from a locality so far south, are as follows: Panopeus depressus, 
Callinectes hastatus, Tozeuma, cwolinensis, Palccnaonetes vulgaris, Palamonetes e.xilipes, 
Pa1amo.n ohionis. Hippa emerita (not talpoida Say) has not been found further nor@ 
than Cuba and Mexico. The species whose range iiiclitdes Texas but which have not 
been previously recorded from there, are Libinia dubia, Panopeus kerbstii, Arenms 
cxibrarius, Petrolisthes armatus, A lp7wus heterochmlis, and 8quilla empusa. 

. BRACHYURA. 

1. Libinia dubia Milne-Edwards. 
Corpus Ohristi; Shamrock Point, Corpus Christi. 

2. Panopeus herbstii Milne-Edwards. 
Galveston Bay. 

3. Panopeus texanua Stimpson. 
Shamrock Point, Corpus Christi. 

4. Panopeus depressus Smith. 
Galveston Bay. 

5. Callinectes hastatus (Sfby). 
Galveston Bay; jetty, Galveston ; Swan Lake, Galveston j Corpus Christi ; Sham- 

rock Point, Corpus Cliristi ; Diclrinson Bayou. The specimens are all small, except 
one large male from Galveston Bay. 
6. Areiiaeus cribrarius (Lamarok). 

Corpus Christi Bay. 
7. Sesarma cinerea (Bosc). 

Swan Lake, Galveston. 

ANOMURA. 
8. Petrolisthes armatus (Gibbes). 

9. Rippa emerita (Linn6 9) Fabricius. 
Easily distinguished from tal-poida by 

the following characteristics: The median lobe of' the front is more triangular; the 
lateral lobes much longer and narrower. Second joint of outer an ta im with the 
median spine very long, much exceeding the eyes, directed dightly outward; while in 
tdpoida the spiiie is much shorter and directed inward. Tliird poiiit of outer maxil- 
lipeds longer and narrower tliaii in takoida, the iiinur margin being straight or 
slightly concave for its anterior two-thirds instead of coiivex as iii tal-poida; the lobe 

Galveston Bay. 

Galveston Bay; Swm Lake, Galveston. 
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at the antero-internal angle much longer. In the specimens under discussion the 
terminal joint of the third pair of legs is lanceolate, but this is not characteristic of 
the species. 

10. 

11. 

12. 

MACRURA. 

Tozeuma carolinensis Kingsley. 
Shamrock Point, Corpus Christi. 

Alpheus heterochaelis Say. 
Galveston Bay; jetty, Galveston Bay. 

Pahmonetes  vulgaris (Say). 
Galveston Bay; Swan Lake, Galveston; Corpus Christi; Dickinson Bayou. The 

specimens agree in having the tip of the rostrum devoid of spines. 
13. Palaemonetes enilipes Stimpson. 

Neches River, fourteen miles east of Palestine; Magnolia Point, Trinity River ; 
Eilper's Pond, Houston; Big White Oak Bayou, two miles south of Houston; Corpus 
Christi. While as a rule the rostrum has scven or eight teeth above and two below, 
one specimen has nine above and three below, and several specimens with eight above 
have three below. The single specimen from Corpus Christ'i is the only one in whiih 
the rostrum exceeds the antennal scales. 
14. Palaemon ohionis Smith. 

miles south of Houston. 
, 15. Penaeus setiferus (Linn6). 

Long Lake, Palestine; Magnolia Point, Trinity River; Big White Oak Bayou, two 

Galveston Bay; jetty, Galveston Bay; Swan Lake, Galvestoil ; Corpus' Christi. 

Galveston Bay; Swan Lake, Galveston; Corpus Christi Bay; Corpus Christi. 
16. Penaeus brasiliensis Latreille. 

17. Cambarus clarkii Girartl. 
Swan Lake, Galveston. One young male. 

STOMATOPODA. 

18. Squilla empusa Say. 
Jetty, Galveston Bay. 
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1. HYBOPSIS ESTIVALIS MARCONIS J. and G. About twice natural size. 

2. FUNDULUS PALLIDUS, sp. nov. About tlircr timcs natiirnl sim. 

3. ZYGONECTES FUNDULOIDES, sp. nov. About tlirco and a half times natural size. 
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1. ZYGONECTES PULVEREUS, sp. nov. About three times natural size. 

2. ZYGONECTES JENKINS, sp. 110~.  About three tilnes llatural size. 



3.-REPORT ON THE FISHERIES OF THE GULF STATES. 

INTRODUCTORY. 

The following report upon the fisheries of the Gulf States, prepared in the Division 
of Fisheries of the U. S. Fish Commission, will, it is believed, prove acceptable and 
instructive to all directly or indirectly interested in the fishery resources of the Gulf 
of Mexico. 

The value of the fishery products of this region is at present small when compared 
with the great fisheries of the New England States, where experience and enterprise, 
combined witli intelligent and systematic methods, have greatly developed the re- 
sources of the waters. This report, discloses, however, great possibilities of future 
production in the waters of our southern borders, and shows that large additions can 
be ma& to the wealth of this region by industry and enterprise, so that we may well 
hope the time is not far remote when these fisheries will coinniand the attention they 
deserve. The inquiry prosecuted has been addressed to  every phase of the commer- 
cial fisheries of the Gulf States, covering their methods and relations as well as the 
statistics of their production and value. As this report is general in character and 
covers the entire Gulf region, the information conveyed has in some particulars , 

necessarily been restricted. It is the intention of  the Commission, however, to  pubIish, 
from time to time,'papers dealing with the fisheries of each of the States, which will 
give more in detail their condition and exteot, the possibilities for their improveinent, 
and the advantages they offer to capitalists by their systematic prosecution. 

The preparation and form of presentation of this report have been under the general 
direction of Mr. J. W. Uollins, assistant in charge of the Division of Fisheries, aided 
by Dr. Hugh M. Smith, principal assistant, by whom the explanations and discussions 
Of the tables have been mainly made, The data on which the report is based were 
chiefly collected by Messrs. W. H. Abbott, Ansley Hall, bdward E. Race, and C. H. 
Stevenson, field agents of the division, 

MARSHALL MCDONALD, 
Oommissionev. 
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A STATISTICAL REPORT ON THE FISHERIES OF THE GULF STATES* 

BY J. W. COLLINS AND HUGH M. SMITH. 

1.-GENERAL NOTES AND STATISTICS. 

The geographical and matural advantages of the Gulf coast.-The Gulf region has a 
coast liile very much longer than that of any other geographical division of the coast 
States. Taking into consideration the principal indentations, its approximate length 
is 6,875 miles, while the Middle Atlantic States, which rank next in this respect, have 
only 5,400 miles of coast, including the rivers to the limits of commercial fishing. The 
shores of this entire section are low, and for the most part sandy and swampy, sterile 
Sandy beaches and shallow bayous being characteriatio features of the coast. 

The Gulf States occupy & favorable location for supplying a large part of the 
country with marine products. A dozen or more States in the lower Mississippi Valley 
have their nearest coastal connections through these States, and it will probably be in 
response to this section’s demand for marine food-products that the Gulf fisheries will 
reach their highest development. 

This region is favored with many highly esteemed food-fishes, which occur here 
in greater &bundeuce then elsewhere on the coasts of the United States j among these 
the Rheepshead, pompano, red snappers, and groupers may bo mentioned, while certain 
important products may be wid to be peculiar to the region. The undeveloped 
resources of the Gulf States invite outside attentiou aiid aflord t i  promisiug outlook 
for future increase. The possibilities of the region in the mattel# of oyster production 
and cultivation are believed to be greet, though tliero are in some localities cerhin 
difficulties to be encountered and natural limitations which may somewhat retard 

The fisheries of this region are not specially important when compared with those 
of some other geographical divisions of the coast States. Nevertheless, though the 
New England, the Middle Atkantic, and the Pacifiu States have inuch larger fishiug 
interests, the Gulf fisheries are remarkable for their recent wonderful growth and for 
tho possibilities of greater :Ldvaucement in the future. It is notewortliy that in recent 
Years they have surpassed both in extent and value the fisheries of the South At>lentic 
region. 

Investigation of the Gulf $sBeries.-In conformity with the prescribed functions 
of the Division of Fisheries of the U. 8. Fish Commission, an investigation of the 

5 rapid development. 

9s 
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fishing industry of the coastal waters of this interesting region was undertaken in the 
early part of 1891, and covered a period of about three months. The inquiry embraced 
every phase of the commercial fisheries, including the history, methods, relations, and 
statistics, and was conducted by the following field agents of the Commission: W. %. 
Abbott, Ansley Hall, Edward E. Race, and Charles H. Stevenson. The fishermen, 
fish-dealers, and canners, and the general business public of this region evinced a 
lively interest in the work, and exteuded every facility to aid the canvass of the field 
agents. 

Scope of the report.-In this paper it is intended to present a statistical review of 
the commercial coast fisheries of the States bordering on the Gulf of Mexico. The 
descriptive matter is inteiitionally brief, and consists for the most part simply of a dis- 
cussion of the tables. In the introductory portion of tho report the States are consid- 
ered in relation to each other and to  the region as a whole; while the chapters which 
relate t.0 the separate States give detailed accounts of the various phases of the fish- 
eries. The figures in the general tables show the condition of the fisheries in 1890; 
the statistics under each State are for two years, 1889 and 1890, and are therefore valu- 
able because of the comparisons permitted. 

The report treats of the fisheries of only the Gulf coast of Florida, but in the 
special chapter on that State condensed figures are given for the east coast. 

t t  is the intention of the Fish Commission to publish, from time to time, separate 
papers dealing with the fisheries of each of the Gulf States. The absence of full in- 
formation on the development, methods, relations, etc., of these fisheries is very appar- 
ent and must necessarily delay the advancement of the industry. The fisheries of no 
other section of the United States have received less attention and are so little under- 
stood, and it is thought that detailed reports of their present condition and extent, 
the advantages they offer to  capitalists, and the possibilities for their improvement 
will greatly enhance their importance. 

The hunting of alligators constitutes a11 important fiRhery enterprise in some of 
the States of this region, notably Florida and Louisiana. AS much the larger num- 
ber of animals are killed at points distant from the coast, usually in more or less 
inaccessible regions, no complete investigation of this branch was made. The sta- 
tistics obtained relate only t o  the region on or immediately adjacent to the coast, and 
are not included in the regular tables, but a8re given in the form of footnotes under 
each State. 

The $shermelz.-A large number of nationalities are represented among the fisher- 
men of the Gulf States. There is no section of the eastern United States in which 
so many unnaturalized persons are found in the fisheries. More foreign fishermen are 
credited to Louisiana 'than to any other State; here nearly one-third of the fishing 
population is made up of aliens, chiefly Italians, Austrians, Malays, Spaniards, and 
French. In the number of foreign fishermen Florida ranks next to Louisiana, having 
only B few less; the British provincial element predominates, a large number of 
both white and colored persons from the Bahama and other British islhnds being 
represented ; Spaniards, Italians, Portuguese, Norwegians, and Greeks also occur in 
considerable numbers, the non-naturalized fishermen being between one-fourth and 
one-third the fishing population. The remaining States have only a small number of 
foreign fishermen, who are chiefly from the countries of southern Europe, Spain 

- 
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furnishing the largest number. Taking the Gulf region as a unit, it is seen that the 
fishermen who are citizens of the United States constitute 76 per cent of tho fishing 
population, while the remaining 24 per cent is composed of‘ foreigners. The percent- 
age of colored persons among the native aEd naturalized fishermen is about 22, Florida 
having the most and Texas the fewest. The actual number ‘of American white and 
Colored persons and of aliens employed in the fisheries is shown in Table 4, under 
the head of “Statistics of the fisheries”; under each State this information is also 
given in greater detail. 

The apparatus of captare.-By referriug to the tables under the individual States, 
it will be seen that the haul seine is the most extensively used device in takiiig fish 
Proper; it is so generally employed in all the States-in some of them almost to the 
exclusion of other forms-that it may be called the Characteristic means of capture 
in the Gulf region. The gill net is an unimportant form of apparatus except in 
li’lorida, where it yields larger results than the seine. Such minor devices as the cast 
net and dip net are mostly employed by semi-professional fishermen and take but 
amall quantities of fish j they are most commonly used in Louisiana. 

Both in Florida and Louisiana lines constitute a very prominent means of cap- 
ture; in the former State they take larger quantities of fish proper than any other 
kind of apparatus. 

Such implements as are used in the oyster, sponge, and similar fisheries, in addi- 
tion to being the least expensive, are naturally the most productive. In every State 
but Texas they yield much larger returns than any of the other forms of apparatus 
and iu Florida give greater results than all other kinds combined. 

The entire absence from the Gulf States of pound nets, trap nets, weirs, and fyke 
nets, which are so prominent in the fisheries of other portions of the United States 
coast, is one of the most noticeable features of the fishing industry of this region. 
Pound nets have been tried at  Pensacola, Florida, and elsewhere, but their use has 
liever passed beyond the experimental stage, owing to the natural disadvantages 
which have heretofore seemed almost insurmountable. Tbe objections to  the use of 
the pound net, trap net, and similar devices may be briefly summarized: 

1. The maters of the Gulf of Mexico abound in large, predaceous fish, which were 
found to enter the pound nets through the door or opening and often made their exit 
through the netting, generally tearing such large hoIes in the sides of the trap that aII 
the other iish escaped. Aside from the liberation of the catch, the actual damage to 
the net was often great. Sharks, tarpon, alligator gars, and jewfish caused the most 
damage. 

2. The teredo is abundant, and is very destructive to the poles, which constitute 
an important element of expense in building pound nets. 

3. The high temperature of the water in this subtropical region exerts a destric- 
tive influence on twine, which becomes rotten much more rapidly than in Northern 
Waters. 

The PosRibility of overcoming all these difficulties may be suggested. It is thought 
that a pound net may be constructed of galvanized iron wire, which will not only 
Withstand the attacks of large fish, but will capture them for food, bait, and fertilizer. 
Of course such a net can not be handled in the same way an ordinary pound net 
is drawn, but several other methods of taking the fish froin the net are believed to 

i 
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~ _ _ _ .  

be practicable, such as the use of a smaI1 seine, as ill the herring weir fishery in Maine, 
or the arrangement of the bowl so that it may be raised and lowered by means of pul- 
leys. A false bottom of wire or twine would also be used. The employriient of 
hollow galvanized iron stakes instead of wooden poles is entirely feasible as a protec- 
tion frJm the teredo and would ultimately be the more economical practice. 

It may be stated here that one of the reasons why gill nets arc not more exten- 
sively used in this section is the abundance of crabs, garfish, and numerous other 
species which do no .great direct injury to the nets, but are always present to  attack 
and destroy the fish that are gilled. 

The importance of the various devices employed in the fisheries of this region, as 
determined by the value of the products taken, is shown in Table 1. The catch in 
seines was valued at $658,764; with lines, at $289,209; in gill nets and trammel nets, 
$219,333; in cast nets and dip nets, $23,286; and with miscellaneous apparatus, as 
tongs, spears, sponge hooks, etc., at $1,248,083. 

1.-Table showing by States the value of the$sk and other aquatic products taken. toit11 eack principal form 
of appuratus in 1890. 

TOM. 

-- 

I 

Lines. 

___._ 
1 States. Seines. 

Gill note 
and'tmm. 
me1 note. 

__ - t I- 
Florida ..................... 
Alabama ................... 
Missisaippi ................. 
Louisiana ................... 
Texas.. ..................... 

$149, 1304 
24,090 
08,793 
259,065 
157,812 

$194,030 $183,686 
3,095 18,862 
249 0.185 :I ti; 1.. .... .:. ... 

7,600 

C a t  nots 
and dip 

nets. 

$3,298 
.l, 012 
800 

14,636 
3,540 

23,286 
-- 

$534,115 $1,064,139 
107,812 154,871 
166. 072 245. 699 
308' 294 660; 134 
131: 190 1 313,832 

1,248,088 1 2,438,675 

The vessek-The following table shows by States, rigs, tonnage, etc., the ste. 
tistics of the vessels employed in the Gulf fisheries. In  some respects the fishing fleet 
of this region differs from that employed in  other sectionu of the United States, although 
it is true that h&e, as elsewhere, schooners are more universally employed in the 
fisheries than any other cla8s, and in Florida a large number of t5e fleet are northern- 
built craft. This applies more particularly to the vessels employed in the red-snapper 
and grouper fisheries, which are generally typicel New England schooi~ers, though 
usually of comparatively small size. But while these are genera'lly deep-keel vessels, 
the greater number of the schooners employed in the oyster and sponge fisheries are 
shallow, center-board craft, many of them being built in this region for the specie1 
trade in which they are employed. 

Steam has not yet become an important factor in the fisheries of this region. ;In 
Florida it has recently beeii employed to a limited extent, two small steamers being 
used chiefly for transporting the catch of fishing gangs to market. Two fitearners are 
employed for a similar purpose in  Louisiana and one in Texas. 

The sloop rig is still in favor for sailing vessels of compar:-tively small tonnage. 
These sloops ere mostly wide, shallow, center-hoard veseels; and it may be remarked 
that the general character of the coast necessitates the employment of craft with light 
draft. This is emphasized by the recent employment.of large sharpies about Tampa, 
Florida, averaging 7 or 8 tons burden. 

The Gulf region is remarkable for the employment of a large number of small lug  
rigged vessels of about 7 tons register. These are mostly found in Louisiana, which 
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States. 
- 
Florida .................. 
Alabama.. ........................... 
Louisiana ................ 
Texae ................... 

Total ............... 

MieEisEippi.. 

has 86 vessels of this class in a total of 88 for tho entire section. The typical lugger 
is a sharp, shallow, center-board craft, carrying a single large lugsail. Vessels of' 
this rig are celebrated for speed and general fitness for the work they have to  perform. 
They are manned chiefly by fishermen of foreign birth. 

%-Table showing by State8 the rigs of veseels employed in  the fisheries of the Gulf region in  1890. 

stemers. 

NO. Tons. 
-- 
-- 

2 34.40 

2 54.40 
1 88.17 

5 177.06 

........................ 
--- 

No. 

140 
31 
55 
24 
0 

208 

-- 
Tone. 

2,400.38 
334.79 
519.71 
232.01 
92.44 

3,078.31 

-- 

-- 

Luggere. Sharpies. 

No. 

18% 
38 
02 

119 
10 

22.50 

Tons. 

2,636.88 
387.87 
570.02 
890.84 
240.78 

-___ 

---I ---- 
40 I 270.03 1 88 1 584.47 I ,  3 1 22.50 404 4 , 7 3 2 . ~  

The products of the $sheries.-Few sections of the United States are betier sup- 
plied with desirable and important marine fishery products, including fish, reptiles, 
and invertebrates, than the Gulf States. Among the invertebrates, the oyster ranks 
first in commercial importance. It is extremely abundant throughout the entire sec- 
tion and constitutes the most prominent fishery product. No other mollusks have as 
yet attained economic prominence, though in Florida the round clam or quahog is 
taken in small quantities, and the meat of the conch is used for bait and eaten locally. 

A number of species and varieties of sponges occur off the Florida coast and are 
objects of an important fishery, the only one of the kind prosecuted from the United 
States. The principal species taken are known as the grass, yellow, velvet, glove, 
and sheepawool sponges, the poorest and least valuable of which are the glove and 
grass sponges, while the sheepswool occupies the first rank among American sponges 
and is the species most eagerly sought. 

Among crustaceans the shrimp is the most prominent. It is taken on the coasts 
of Mississippi, Texas, and Louisiana, the last-named State maintaining the most 
extensive fishery. The shrimps are eaten fresh, and are also preserved by drying 
and canning. Crabs are abundant in this region; in addition to the common blue or 
edible crab of t,he Atlantic coast, there occur the shore crab, the lady or sand crab, 
and other species of less importance. The fishermen of Louisiana secure larger quan- 
tities of crabs than those of Mississippi and Texas, the ouly other Gulf States in which 
the fishery is carried on. The stone crab, which reaches alarge size and is very palata- 
ble, is probably most abundant on the coast of Florida, where it is a highly esteemed 
food among the coast inhabitants, but is not sought for commercial purposes. The 
lady crab is very common in Louisiana waters, and is a favorite product in New 
Orleans. Sbveral species of crayfish exist in the brackish and fresh waters of the 
Gulf region, but it is only in Louisiana that they axe caught for market. In April, 
1890, an experimental attempt was made by the U. S. Fish Commission to acclimatize 
the lobster in the Gulf of Mexico; 745 adult male and female lobsters and 250,000 
eggs were planted in Galveston Bay, but the fresh water of the bay proved fatal to 
the adults and it is not'probablo that the eggs hatched. In southern Florida the 
fi8hermen take considerable quantities of the spiny lobster, locally called '( crawfish," 
Which are mostly used for bait and are only sparingly eaten. 

F. C. B. 1891-7 
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The economic value of the reptiles inhabiting the Gulf States is greater than in 
any other section. Foremost among them is the alligator, which occurs in every 
State, but is ‘of commercial importance only in Florida and Louisiana. The crocodile 
is also found in Florida and is occasionally though very rarely taken. There are at 
least five species of terrapins in this section which are valuable as food. Four of 
these occur in fresh water, one of which, the “ mobilian,” reaches a length of 16 inches 
and is very highly esteemed, especially in New Orleans, Mobile, and other Southern 
cities. The salt-water or diamond-back terrapin is also found in the aalt marshes 
from Florida to  Texas, and is a valuable object of fishery. This region is included 
within the range of three soft-shell tortoises, which are chiefly found in shallow, slug- 
gish streams with muddy bottoms; both their flesh and eggs rank high as articles of 
food. Two species of snapping turtle also inhabit the fresh waters of these States and 
are sometimes captured. Three important marine turtles frequent the Gulf of Mexico 
and are sought by the fishermen of nearly every State; these are the green turtle, the 
loggerhead, and the hawkbill or tortoise-shell turtle, The loggerhead turtle often 
athins 8 weight of 1,600 pounds, but the average weight is very much less; the green 
turtle is intermediate in size between the loggerhead and the hawkbill. 

Taking the region as a whole, the most prominent fish is the mullet, although 
this is relatively important only in Florida. Of the fish that are generally distributed 
and are taken in greater or less quantities in each State, the squeteague or trout ranks 
&st, followed by the sheepshead and the redfish or channel bass. Other valuable 
6shes are the bluefish, buffalo-fish, catfish, croakers, grunts, pompano, red snapper, 
and Spanish mackerel. The most important of these is the red snapper; the catch 
exceeds that of all other species except themullet. In addition to the foregoing there 
is a great variety of other species, some of which are more or less peculiar to this 
region, such as the minor snappers, groupers, lady-fish, whiting, drum, pinfish, sailor’s 
choice, jurel, grunts, angel fish, sea bass, etc. 

In the tables of products all objects of capture have been reduced to the common 
unit of a pound, in order that the aggregate weight of the products of the fisheries may 
be shown. Oysters, among a few other products, are rarely, if ever, marketed on this 
basis, and it should therefore be borne in mind in reading the tables that the quantity 
of oysters given represents the weight of the edible portion, of which about 7 pounds 
are obtained from each bushel. Footnotes to all the general tables show the yield of 
oysters in bushels. 

A list and classification of the fishery products of  the Gulf States is given in the 
following table. In  the first column the various local names employed in this region 
are shown; the second column contains the scientific identification of the species; in 
the third column the names are given under which the products are recorded in the 
tabulations. Without having the actual specimens at hand for examinqtion it would 
be impossible to identify with certainty all the fishes of this region by the vernaculaS 
names in use among the fishermen; some of the local names have never been recorded 
and are of doubtful application, while many of the common designations are borne by 
two or more species, which may be of widely different character. This duplication of 
names is not only found by compa’ring distant sections or different States, but exists 
in the same localities. On the other hand, the same species may have totally different 
names in diBerent localities. 
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FISH. 

Aigrette.. .................. 
Albacore ................... 
Almioore ................... 
Amber-fish ................. 

Do.. .................... 
Amberjaok.. ............... 
Angel.5sh .................. 
Blackfleh ................... 
Blanoa ...................... 
Blonker.. ................... 
Blueflah. .................... 
Bonefish .................... 

Do. ..................... 
Do.. .................... 

Bream ...................... 
Do.. .................... 

Buffalo-58h ................. 
Do ...................... 
Do ...................... 
Do ...................... 

Callifavor. .................. 
Capitdne ................... 
Catflsh, blue 
Catflsh, ohannel. ............ 
Catflah, flannel.mouth ...... 
Catflsh, gaff.topsail ......... 
Catfish, great ............... 
Cntflsh, Mississippi ......... 
Catflsh, sea. ................ 

Do ...................... 
Catfish, silver ............. .. 
Catfleh, white ............... 
Cavalla ..................... 
Cero ........................ 
Channel base ............... 
Chopa ...................... 
Chopa blanoa ............... 
Chopa spina ................ 
Cobbler.. ................... 
Coney ...................... 
Crevalle .................... 
Croaker. .................... 
Croaker, bantard.. .......... 
Croaker, flat.. .............. 
Croaker, post ............... 
Drum.. ..................... 
Drum, fresh-wetar .......... 
Flounder ................... 

Do ...................... 
Qag. ........................ 
Qasporgou .................. 
Qreen trout. ................ 

Do.. .................... 
Qround mullet.. ............ 

................ 

Soienti5o names. 
--_ I Names under which 
tabulated. I I Local common names. 

Lachnolemue faloatus. ................... Sailor's ohoioe. 
Soriola dumerili.. ......................... Amlpr-flah, 

Do.. .................................. Do. 
Do. ................................... Do, 

Seriola stearnsi. .......................... Do. 
Seriola ldandi  ............................ Do. 
Chmtodipterus faber. ..................... Angel-flab. 
Serranus atrarius. ........................ Sea base. 
Leiostomus xanthurus.. .................. Spot. 

Pomatomus saltatrir  ..................... Blue5sh. 
Albula vulpes ........................... Lady.5sh. 
A oanthurua coeruleus .................... Do. 
Aoanthurus nigrioans.. .................. Do. 
Contrarchidre (numerous epeoies) ......... Bream and sun5sh. 
Lagodon rhomboides ..................... Pinflah. 
Iotiobus oyprinella.. ..................... Buffalo-flah. 
Iotiobus bubalue .......................... Do. 
Iotiobue urus ............................. Do. 
Iotiobus velifer ........................... Do. 
Mugil oephalus ......................... Mullet. 
Laohnolmmue faloatus.. .................. Sdlor'a 
Tachysurus felia.. Catflsh. 
Iotalurue punotatue ...................... Do. 
Ameiurus nigrioans ...................... Do. 
Bluriohthys marinus .................... Do. 
Ameiurus nigrioana ...................... Do. 

Do ................................... Do. 
Bluriohthys marinus. .................... Do. 
Taohysurus felis .......................... Do. 
Iotalurus punotatus ...................... Do. 

Do ................................... Do. 
Carans hippos.. .......................... Crevalle. 
Soomberomorue caballa ................... Kingftsh. 
Sciena ocellata ........................... Channel bws. 
Lagodon rhomboides.. .................... Pinflsh. 
Leiostomus xasthurus .................... Spot. 
Lagodon rhomboidea.. .................... Pinflah. 
Traohynotus faloatus ..................... Pompano. 
Epinephelus guttatus.. ................... Qroupere. 
Caranx hippos.. .......................... Crevalls. 
Mioropogon undulatus .................... Croaker. 
Sdena punctata .......................... Silver peroh. 
Loiostomus xanthurus. ................... Spot. 

Do ................................... Do. 
Pogoniae cromis .......................... Drum, salt-water. 
Aplodinotus grunniens ................... Drum, freah.water. 
Paraliohthya albigutta.. .................. Flounders. 
Paraliohthys letliostigma ................. Do. 
Myoteroperoa miorolepis.. ................ Qroupers. 
Aplodinotus grunniens ................... Drum, fresh.water. 
Mioropterus dolomieu .................... Blsok bane. 

Mentioirms amerioanus .................. Whiting. 

Do.. ................................. Do. 

........................ 

Mioropterus salmoides .................... Do. 

99 
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Common and soienti$c namee of the important commercial fishes, reptiles, etc.-Continued. 

1 Names under which 
tabulated. Localcommon names. I Scientific name. 

msE--continued. 
Grouper, black.. ........... 

Do ...................... 
Do ...................... 

Grouper, Nassau ............ 
Grouper, red ................ 
Grouper, yellow-fln ......... 
Grunt, black ................ 
Grunt,boar. ................ 
Grunt, common ............. 

Grunt, open-month ......... 
Grunt, red-mouth.. ......... 
Cfrunt,sow ................. 
Grunt, striped .............. 
Grunt,, yellow. .............. 
Guam ...................... 
Hardtail. ................... 
Hind ....................... 
Hind, rock.. ................ 
Hind, speckled ............. 
Kogfish. .................... 
Korse-eye jack.. ............ 
Tack 

Do. ..................... 

Jackfish ...... , ............. 
Do. ..................... 

Jack, horse-eye ............. 
Jewfish.. ................... 
John Paw .................. 
Jurel ....................... 
Kingflsh .................... 

Do.. .................... 
King cero.. ................. 
Ladpflsh ................... 
Lawyer. .................... 
Kademoiselle ............... 
‘lenille ..................... 

Koonfieh ................... 
Nullet, hlue.back ........... 
Kullet, common.. ........... 
Kullet, ground.. ............ 
gullet, silver.. ............. 
Nullet, striped .............. 
gullet, white ............... 
lldwife .................... 
?domet& ................... 
Pampa..:. .................. 
?argo colorado.. ............ 
?eroh.. ..................... 
?erch, silver.. .............. 
?arch, white.. .............. 
?ennit. ..................... 
?ez colorado. ............... 

Grunt, Frenoh .............. 

........................ 

.. 

Kolly ....................... 

Tigger-flsh ................. 

Epinephelus nigritus ..................... Jewfish. 
Mycteroperca miorolepis.. ................ Groupers. 
Mycteroperca bonaci.. .................... DO. 
Epinephelus atriatus.. .................... Do. 
Epinephelus morio.. ...................... D O .  

Mycteroperca veneuosa .................... DO. 
Hremulon plumieri.. ....................... Grunts. 

Do .................................. Do. 
Do. .................................. Do. 

Do.. ................................. Do. 
Eremulon plumicri ....................... Do. 

Do ................................... Do. 
Hremulon tmniahm ...................... DO. 
Hremulon sciurus. ........................ DO. 
Promicrops itaiara.. ...................... Jewfish. 
Caranx chrysos. .......................... Jurel. 
Epinephelus drummond-hayi.. ............ Groupers. 
Epinephelus aaeccneiouis ................... DO. 

Epincphelus drummond-hayi ............. DO. 
Laohnolremus faloatus ................... Sailor’s choice. 
Caranr latus. ............................. Crevalle. 
Caranx hippos Do. 
Lucius rcticulatus.. ...................... Pike and pickerel. 
LUCiUS Te~iCUllltUfJ. ..................... DO. 
Caranx chryaos ........................... Jurel. 
Caranx hippos.. Crevalle. 
Caranx latus. ............................. Do. 

Hwmulon flavolincatUm .................. DO. 

............................ 

.......................... . 

Epinephelus nigritus ..................... Jewfish. 
Epinephelus drummond-hayi ............. Groupers. 
Caranx chrysos ........................... Jurel. 
Soomberomorus caballa. .................. Xingflsh. 
Soomberomorus regalis ................... Do. 

Do.. ................................. DO. 

Albula vulpes ............................ Ladpfiah. 
Lutjanus caxis.. .......................... Snappers, gray and others. 
Scirena punotata.. ........................ Silver perch. 
Mugil cephalut, ........................... NoUet. 

Do ................................... DO. 
Chretodipterus faber.. .................... Angel-hh. 
Mugil curema.. ........................... Xullet. 
Mugil cephalus ........................... DO. 

Menticirrus americanue .................. Do. 
Mugil curema ............................ DP 
Mugil cephalus ........................... Do. 
Mugil curema ............................ Do. 
Enneaoentrus fulvus.. .................... Groupers. 
Trachynotus glauous ..................... Pompano. 
Tracbynotus rhomboidea. ................. DO. 
Traohynotus rhodopus.. .................. Do. 
Lutjanus blackfordi ...................... snappers, red. 
Centrarchide (numerous species). ........ Bream and sunfish. 
Scirena punotata .......................... Silver peroh. 
Aplodinotus grunniens ...... f.. .......... Drum, fresh-water. 
Trachynotue rhodopus.. .................. Pompano. 
Sciena ocellata ........................... Channel baas. 
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Common and scienti$c names of the important commercial $ieWcie, roptilee, eta-Continued. 

Local common names. 

BISH-COntiIIUOd. 
Piokerel .................... 

Do.. .................... 
Pigfish ..................... 
Pika.. ...................... 

Do.. .................... 
Pinfisli ..................... 
Pintadilla .................. 
Pompano, common .......... 
Pompano, gaff-topsail.. ..... 
Pompano, round ............ 
Poisson rouge .............. 
Porgy ...................... 
Post croaker ................ 
Redfish ..................... 
Rock basa .................. 
Rodc5sh.. .................. 

Do ...................... 
Ronco ...................... 

1 Ronco amarillo ............. 
Ronco grand;. .............. 
Ronker ..................... 
Runner ..................... 

Do. ..................... 
Sac.&.lait ................... 
Sailor’s choice .............. 
Schoolmaster. .............. 

Do ..................... 
Sea bass .................... 
Sea-kitten .................. 
Sea perch ................... 
Sheepshead.. ............... 
Shiner ...................... 
Shoemaker,. ................ 
Silver-fish .................. 

Skipjack.. .................. 
Do. ..................... 

. Do. .................... 
Snapper, black.. ............ 
Snapper, dog. ............... 
Snapper, gray.. ............. 

Do.. .................... 
D o  ...................... 

Snapper, lone ............... 
Snapper, mangrove ......... 

DO ....................... 
Snapper, red.. ..... .:.. ..... 

Do ...................... 
Snapper, yellow-tail.. ....... 
Spadefish ................... 
Spanish maclcerel. .......... 
Spot ........................ 
Sunflsh ..................... I Do ...................... 
Tallowag.. .................. 

Silver peroh ................ 

Tallywag .............. .... 1 

101 

Names under which 
tabulated. Scientific names. 

Luciua reticulatus ........................ Pike nnd pickerel. 
Luciua vermiculatus. ..................... Do. 
Orthopristis chrysopterus.. ................ Grunts. 
Luciua reticulatus ........................ Pike and pickerel. 
Lucius vermicubtus.. .................... Do. 
Lagodon rhomboides ...................... Pinfish. 
Scomberomorus maculatus ................ Spanish mackerel. 
Traohynotus carolinus.. .................. Pompano. 
Trcrcbynotus glaueus ..................... Do. 
Trachynotus rhomboides .................. Do. 
Sciena ocellata ........................... Chnnnel bass. 
Lagodon rhomboides.. .................... Pinfish. 
Leiostomus xnnthnrua .................... Spot. . 
Scirena ocellata.. .......................... Channel bass. 
Amblopliks rupestris .................... Rock bass. 
Mycteroperca vcneuosa.. ................. Groupers. 
Roccus lineatus.. ......................... Striped bass. 
Micropogon undulatus.. .................. Croaker. 
Hemulon saiurus. ........................ Grunts. 
Hremulon plumieri.. ...................... DO. 
Micropogon undtdatus.. .................. Croaker. 
Caranx chrysos.. ......................... Jurel. 
Elagatis bipinnulatus. .................... Shoemaker. 
Pomoxis annularia. ....................... Brcam &a sunfish. 
Lachnoltemus falcatus.. ................... Sailor’s choice. . 
Lutjanus caxis ........ -L.. ............... Sunppcrs, gray and others. 
Lutjanus joou.. ....... i.. ... - 4  ........... Do. 
Serranus atrarius. ................... :. ... Sea bass. 
Blurichthys marinus.. ................... Catfish. 
Leioatomus XiuithIIrII8.. .................. Spot. 
Archosargus probahcephalue ............ Sheepshead. 
Lagodon rhomboidea.. .................... Pinfish. 
Elagatis bipiunulatua. .................... Shoemaker. . 
Scirena punctata .......................... Silver pemh. 

Do ............. : .................... Do. 
Albula vulpes ............................ Lady-fish. 
Caranx cliryeos ........................... Jurel .  
Elagatis bipinnulatus.. ................... Shoemaker. 
Luuanus caxis ........................... Suappers, gray and others. 
Lutjnnus jocu ............................ Do. 
Lutianue cabalierote. ..................... Do. 
Lutjanus =is ........................... Do. 
Lutjanusgriso~s ......................... Do. 
Lutjanus synagr is..... ................... DO. 
Lutjanue cabnllerote. ..................... Do. 
Lutjanus griseus ......................... Do. 
Luf+janua blackforhi ...................... Snappers, red. 
LntJanue eampechianue.. ................. Do. 
Ocyurus chryeurus.. ...................... Snappers, gray and others. 
Cliretodipterus faber. ..................... Angel.fleh. 
Scomberomorus maculatua.. .............. Spanish mackerel. 
Leiostomus xanthurus.. .................. Spot. 
Caranx crinitue ........................... Crevde .  
Centtarchidre (numerous epeciea).. ....... Bream and sunfish. 
Serranus atrnrius .......................... Sca bass. 

Do ................................... DO. 
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Common and ecienti,fic name8 of the important commercial $iehes, reptilee, etc.-Continued. 

BlsH-COnthUed. 
Tamboro .................... Pogonias cromia .......................... Drum, salt-water. 
Trout, fresh-water .......... Mitropterua dolomieu. .................... Black bass. 

Do ...................... Micropterue salmoides.. .................. Do. 
Trout, green ................ Microphrua dolomieu. ................... Do. 

Do ...................... Micropterns ealmoides.. .................. Do. 
Trout, nslt-water.. .......... Cynoacion mnculatum. .................... Trout. 

Do.. .................... Cynoscion nothum ....................... Do. 
Trout,amd ................. Do ................................... DO. 
Trout, s a .  .................. Cynoacion maculatum ... .;-. ............. DO. 

Trout, spotted .............. Do. .................................. Do. 
Trout, white.  ............... Cynoacion nothum. ....................... Do. 
Warsaw .................... 

Whiting, sur f  ............... Menticirrus littoralis.. ................... Do. 
Yellow.jack ................ Carmx bariholomrei ...................... Crevde.  

Trout, speckled ............ Do ................................... Do. 

Epinephelua nigritus ..................... J e d s h .  
Whiting .................... Menticirrus americanus.. ................ Whiting. 

Y ellOw.mil ................. Elagatis bipinnulatus .................... Shoemaker. 
Do. ..................... Scimna punctata.. ........................ Silver perch. 

. 

REPTILE& 
C o n k  ...................... Pseudemye concinna ..................... Terrapins. 
Mobilian .................... Pseudemys mobiliensie. A.. .............. Do.' 
Terrapin, fresh-water.. ..... Pseudemys concinna.. ..................... DO. 

Do. 
Terrapin, diamond.baok .... Malaclemmys palustria.. ................. Do. 
Terrapin, salt-water ........ Do ................................... DO. 
Tortoise, soft.shell. ......... Aspidonectes asper.. ..................... DO. 

DO. 
Turtle, alligator ............ Macrochelys lacertina .................... Turtles. 
Turtle, green ............... Chelonia mydas .......................... DO. 
Turtle, hawkbill.. .......... Eret,mochelys imbricata .................. DO. 

Turtle, snapping.. .......... Chelydra serpentina.. .................... Do. 
DO. 

Turtle, tortoise-nhell.. ...... Eretmochelys imbricltta. .................. Do. 

Crab, blue .................. Callinectes haatatue.. ... :.. .............. Crabs. 
Crab, lady .................. Platyonichus ocellatus.. .................. Do. 

Crab, sea .................... Callinectea hastatus ...................... Do. 
Crab, stone.. ................ Yenippe mercenarius.. ................... DO. 

Do ..................... Pseudemya elegans ....................... DO. 
DO ..................... Pseudemys hieroglyphica ................ 

Do ..................... Aspidoncotes emoryi ..................... Do. 
Do ..................... Aapidonectee ferox ....................... 

Turtle, loggerhead. ......... Thalmsochelys caretta ................... Do. 

DO ...................... Macroohelye lawrtina. ................... 
INVERTEBRATES. 

Crab, sand .................. Do ................................... Do. 

Crayfish .................... Cambarun acutus.. ....................... Crafleh. 
Do ...................... Cambarus clarkii ......................... DO. 
DO ...................... Cambarusvirilis .......................... DO. 

Oyster. ..................... Ostrea virginica .......................... Oysters. 
Quahog.. ................... Venus mercenarie.. ...................... Quahogi. 
Shrimp ...................... Panrous braeiliensis ...................... Shrimp. 

Do ...................... Pmmus setiferus ......................... Do. 
Sponge, glove ............... Spongia offlcinalia tubulifera. ............ Sponges. 
Sponge, graaa ............... Spongia graminea.. ....................... DO. 

Do.. .................... Sponbda equina cerebriformis.. ........... Do. 
Sponge, sheepswool ......... Spongia eqnina gossypina ................ DO. . 
Sponge, velvet .............. Spongia equina meandriniformis.. ........ Do. 
Sponge, yellow.. ............ Spongia a g d c i n a  corlosia.. .............. DO. 

Do .......... ,. .......... Spongia agariciha dura.. ................. DO. 

102 

I Names under which 
tabulated. Local common names. Scienti5c names. 
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fitatistics of the $slwries.-In 1890 there were 11,752 persons employed in the fish- 
eries of the Gulf States; the capital invested in the industry amounted to $8,978,292; 
the quantity of products taken was 69,075,534 pounds; and the original value of the 
yield was $2,438,675. In  the number of persons engaged in connection with the fish- 
eries, Florida and Louisiana rank first, the former having 3,602 fishermen and 466 
shoresmen, and the latter 3,608 fishermen and 460 shoresmen, an aggregate in each 
State of 4,068. Among the three remaining States, Mississippi is considerably in the 
lead, although Texas is credited with more fisherinen; 1,721 persons devoted atten- 
tion to  the fisheries in Mississippi, of whom 690 were fishermen and 1,031 shoresmen, 
the number of the latter being actually arid relatively larger than in any of the other 
States. Texas had 1,116 fishermen and 161 shoresmen, a total of 1,277; Alabama had 
609 fishermen aud 109 shoresmen, or 618 all told. 

Florida takes precedence over the other States in the matter of investment, 
$1,369,294, or nearly half the sum devoted to the industry in the entire section, being 
credited to that State, after which come Louisiana with $719,876, Mississippi with 
$434,710, Texas with $319,122, and Alabama with $136,290. Tho specially prominent 
feature of the investment in Florida is the considerable number of' vessels of rela- 
tively large size and value; in Louisiana the fleet is almost as numerous as in Florida, 
but the craft are much smaller aud less expensive. Louisiana leads Florida in the 
number of boats employed in tlis shorc fisheries, but in the latter State the value of 
boats is very much greater. Considering the outire region, it is interesting to observe 
that $590,124 was invested in vessels and their outfits, $557,257 in boats, $134,764 in 
apparatus of capture, $676,647 in shore hroperty, and $1,019,500 in working capital. 

The products of the fisheries are greater mid more valuable in Florida than in any 
other Gulf State; 27,418,562 pounds of fish, mollusks, etc., worth $1,064,139, were taken 
in 1890. The most valuable objects of capture in the fisheries of this State are the 
sponges, which are not sought for in the other States of this region. After sponges , 

come mullet, red snapper, pompano, Spanish mackerel, and turtle, in the catch of which 
Florida takes the lead. Louisiana follows Florida with 20,789,203 pounds, valued at 
$660,134. Eere the most important products are oysters, shrimp, catfish, and buffalo: 
fish, in the output of which the State takes precedence. Texas holds third rank with 
7,959,400 pounds, worth $313,832; oysters are the most valuable objects of fishery, 
though the output is less than in Louisiana or Mississippi. The next important species 
are squeteague or trout, channel bass or redfish, a'nd sheepshead, in the catch of which 
Texas excels. Mississippi shows a larger quantity of fishery products than Texas, 
but their value is considerably less, the figures being 8,131,401 pounds, which sold for 
$245,699. More than half of this value represents oysters; tlie other prominent prod- 
ucts are squeteague, shrimp, and redfish, which are relatively uuhuportaiit. The fish- 
ery products of Alabama in 1890 amounted to  4,776,968 pounds, worth $154,871, of 
which sum oysters constituted more than two-thirds. The only otlicr important species 
are mullet and squeteague. 

I n  the four following tables statistics of the fisheries of the Gulf region in 1890 are 
given, the specification being by Sta8tes. The first table relates to  persons engaged, 
the second-to the natioiialities of the fishermen, the third to the capital invested, and 
the fourth to the products taken. 
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Florida.. ..................................... 
Alabama ..................................... 
Mississippi.. ................................. 
Louisiana.. .................................... 
Texas ........................................ 

Total .................................... 
, 

$.-Table slrowing by States the nunkber of persons engaged in the fishCrie8 of the Gulf States in  1890. 

1 Fisher- I Shores- I Total. I 
men. men. States. I 

3,602 466 4,088 

690 1,031 1,721 
509 109 618 

3, GO8 460 4,068 
161 1,277 1,116 

9,525 2,227 11,752 
--- 

- 

Florida.. ................... 
Alabama. ................... 
Mississippi ................. 
Louisiaua. .................. 
Texas.. ..................... 

Total .................. 

_ _ ~  

4.-l'aable showing by States the nationality of persons engaged in  thefisheries of the Gulf States in  1890. 

2,026 799 1,243 4,068 
469 71 78 618 

1,337 306 78 1,721 
2 346 423 1,299 4,068 
1: 111 30 136 1,277 -- 
7,289 I 1,629 I 2,834 11,752 

American, American, I States. 1 white. 1 oolored. 1 *'liens' 1 Total* I 

Vessels. Boats. Value 
of appa- 

States. bz;ee. V t i w g f  No. Value. ratus i f  capture. 

Florida. ............ 166 2,636.88 $241,740 $144,578 2,075 $263,529 $49,640 
Alabama. ........... 38 387.87 24,700 7,110 212 17,230 11,550 
Miasissippi.. ....... 62 570.02 36,400 12,359 257 13,395 10,485 
Loniaiana ........... 119 896.84 67,650 25,877 2,578 161,533 39,138 
Texas ............. 19 240.76 25,705 4,005 814 101,570 23,951 

Total .......... 404 4,732.37 396,195 193,929 5,936 557,257 134,764. 

__-----_____-----___ 

_.------ 

Of Cash Total in- shore capital. vestment property. 

$183,207 $486,600 $1,369,294 
29,100 45,800 135,290 

110,771 251,300 434,710 
243,178 182,500 719,876 
110,391 53,500 310,122 

6W64.7 1,019,600 2,978,292 
---- 

,5.-Table showing by States t3e investment in. the fisheries of the Gulf States in 1890. 

Species. 

Amber.fish, fresh ...... 
Angel-5811, freah.. ..... 
Black bass, fresh. ...... 
Bluefish fresh. ........ 
Ur e a m '  a n  d sunfish, 

Pounds. 

65,000 
126,726 

5, 000 
420,046 

6.-!l'able Bhowing by States the products of the fisheries of the Gulf Sta.tea in  1890. 

Value. 

$2, m 
2,005 

100 
10,398 

I Florida. I Alabama. I Mississippi. I Louisiana. 

Pounds. -- 
......... 

5,168 
......... 

55,780 

Pounds. ~ - -  
................. ................. ................. 

25,500 

Value. 

$1,327 

771'1 ......... 
LH36 ~ 7.000 

336 , 19,800 
4,490 I 11,250 

22,202 . -. . -. . -. 

$52 ....... 
1,213 

9GO 

.................. 
3,666 1 31,285 

......... 
12,920 

113,572 1 587,555 
80,184 .......... 
17,257 ......... 

......... 

148 I......... 

................................... 
29,350 $1,019 .......... 
a,m 300 81,570 

95,900 4,595 13,050 

89,100 3.GO9 270,020 ....... 121,700 
940 1 93,400 

2.242 201.300 
351 I.. ....... ./. ................. 

3:231 j 57,325 j 11465 I 158,267 

1,217 1,180,250 
1,794 2,674,007 
8.757 329,316 

. 18,200 
.......... 

34,700 
13,800 
45,000 

107,050 
56,350 

175,950 

1,520 
690 

2,oDo 
47 905 
2'241 
6: 730 

Value. 

Channdl bass, fresh.. .. 
Crevalle, fresh.. ....... 
Croakers, fresh ........ 
Drum, f r e s h - w a t e r ,  

fresh ................ 
Drum ealt-water, fresh 

Groupers, freah. ....... 
Grunts, fresh __.___._.. 
Flounders, fresh. ...... 

....... ....... 
$4,219 

843 

15,682 
22,940 
54,726 
11,270 ....... 
9,479 

1,352 

2,407 
178 

...... 

...... ...... ....... 
....... 
...... ....... 
8,021 

....... ....... ........ - 

457,737 
18, 024 
42,923 

53,884 
121,853 
23,620 

398,731 
680,725 

Texas. 

473 

129 

13,097 

................................... ................................... 
............................ 

................................... ............................ 
305,400 3,479 287,750 

................................... 

................................... 

.......I ::: 

......... 1 ........ 
4,000 80 

130,650 I 5,825 

............................... ......................... 

.........I ........ . 'ia;ooo I. ....... 
1,874 ......... l ........ ................. ................. 

................. ................. ................. I 
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I’ickorel and pike. fresh 
Piutlsb fresh .......... 
PoinpnAo. fresh ........ 
Pompano s d t r d  ....... 
Rock bud. fresli 
Sailor’s choice. fresh ... 
Sen bms fresh ......... 
Shoemaker. frcih 

Sun ipers grny nud 

Spanis1;mnokorel. fresh 
Spunishmnekorel. snlt . 
Spots. frosh ............ 
Stripod bass. fresh 
lrout  fresh ............ 
lront: salted ........... 
Whiting. fresh ......... 
Misoellaneoils fish. fresh 
Miscellnneousfish. salt . 
Sponges ........... ... 
Oyetera ................ 
gua1iogs ............... 
Shrimp .......................... 
Crayfish ......................... 
C r n h  hard ...................... 
$abs‘ soft ....................... 
;Lerrajins .............. 
l’urtles ................ 
Turtle og s ....... 
‘hrtoiau kkli:;: ....... 

Shoepsh;ad. ikesh ...... 
Silver 11ero11. fresh ..... 
Snnppers. red. frosh .... 

otkors bosh ......... 

. .  
* %  

G.-Xablo 8 h O W h g  by  Stales the products of the$8heries of the Gulf States is 1890.Continued . 

.......... 
82. 535 

259. 050 
41. 300 ................. 
58. 277 
5. 700 

543. 707 ................ 
30. 177 

4.172. 942 

47. 303 
434. 193 

0. 800 
35. 315 

551. 113 
51. 350 
25.242 

477. 211 
07. 900 

. . .  366. 772 
2.597. 507 

7. 330 

............... 

4. 180 
468. 250 
0. 026 
1. 153 

I Floridn . 

................. 
35. 114 

4. 845 
62. 375 

23. 660 1. 085 .......... .I. ................ .I.. ....... 
...................................................... 12. 300 513 

1. 814 173. 200 7. 870 390. 817 25. 900 778, 800 1 30. 871 

73 .................. 140. 160 6. 206 ................... 
2. 495 .................. 240. 500 7. 215 I 

Totnl ............ ./27.418, 502 

43, 900 

25, 450 

208, 750 

4, 307 

307, 490 

................. 

................. ................. 
4. 700 

.. 

vojuo . 

..................................................... 
2, 484 46, 500 3, 150 144, 000 14, 665 

605 45, 885 1, 375 30, 000 1, 520 

10. 700 372, 100 17, 590 655. 070 33, 026 

05 .................................... 

..................................................... 

................................... 4?, 950 3, 050 

.................................................... 

................................... 161. 380 9, 319 ..................................................... 

..................................................... 
107. 812 5.645, 340 100, 67’1 5,891, 095 299, 890 

613, 500 12, 022 0,062, 050 00. 519 ................................... 140 650 7 030 

940 .................. 58, 333 1, 543 ................................... 90, 793 2. 335 

..................................................... 

32, 500 1, 307 850:800 12:815 
14, 600 730 I 129. 000 6, 547 

........ 
$778 

24. 489 
1. 870 

850 
180 

9. 449 

790 
123. 799 

967 
20. 908 

192 
508 

12. 030 
1. 342 

521 
22. 389 
1. 457 

438. 682 
03. 092 

747 

........ 

........ 

......... 

................... 
25, 000 

9, 000 
1,120, 450 

184, 000 

3.085, 600 

175, 800 

190, 800 

6, 200 
583, 000 

................... ................... 

................... ................... 

................... ................... 

................... 

................... 

................... 
......... 
......... ......... 

130 
20. 972 

994 
2. 884 

1. 313 

391 
47, 864 

0. 744 

127, 99C 

5, 670 

5, 095 

1, a2 
B, 345 

004. 139 

Crabs. hnrd ........................ 
Crnbs. soft ......................... 
lerrnpins .......................... 
lur t les  ............................ 
Tortoise 8 011 ...................... 
.. 
r *  

Turtle ogy ........................ 

Alnbmn . I Mississippi . 1 Louisiana . I Texas . I 

1.074. 100 
144. 500 
73. 413 

1.142. 049 
6. 625 
1. 153 

-/__I.I:~:~-~.I-~ Pounds . Value Pounds Value Pounds Valuo Pounde Value 

.... 
......................................................................... ................................... 54 200 3 047 ................... 

2, 800 98 1 .......... i ....... ./ ..... .I ..... 1 ........ 1 25, 850 1 1, 204 1 

......................................................................... ......................................................................... -l-l-l-I--l-l--i 770, 908 154, 871 8, 131, 401 245, 099 20,789, 203 660, 134 7,059, 400 313, 832 

SUMMARY . 

Amber-fish frosh ................. 
Angd-flsh Ifresh ................... 
~ l a e k  bnse! fresh .................. 
Ijluefish fr‘osh ..................... 
Ihwnrn did sunflsb, frosh ........... 
lh1W~1o.flsh, fresh .................. 
Cntflsh fresh ...................... 
CIinunch bms. fresh ................ 
Crevalle frosh ..................... 
Croakor; fresh .................... 
I h m ,  fr&h.wnter. fresh ........... 
h i n i ,  sdt.wn.ter, frosh ............ 
Blounders fresh ................... 
r+roupoirr, krosli .................... 
Grunta . frosh ...................... 
JCWflsh. fresh ...................... 
Jurel. frosh ........................ 
singfish. f1.esil ..................... 
Ladv.fl~11. fresh .................... 
Lnd‘ .tls~i. snltud ................... 
Mullet, fresh ....................... 
~ 1 1 l l e t  sdtod ...................... 
Mullet: smoked .................... 
M$Iet roo, salted .................. 
1’:ckorcl and Pike. frosh ........... 
I‘~IIfls11 . fresh ...................... 
I’ornpono. fresh ................... 
I’oinpauo. snltotl ................... 
Kook bass. fresh ................... 

05. 000 
161. 244 
92. 570 

010. 250 
451.108 

1.315. 750 
2.850. 007 
2.100. 707 

84 . 374 
682. 540 . 71. 084 
136. 053 
270. 245 
427. 781 
680. 725 
40. 000 

340. 125 
291. 725 
112. 504 
22. 000 

11,915.114 
2. 9U8. 254 

3. 200 
298. 549 
81. 700 

!23. 151 
J25. 559 
41. 300 
54. 200 

............... 80 . 9!!7 
..................... 29. 360 .................. 1. 921.728 

18 .................. 12. 300 
22. 789 1 1  Silver perch. fresh ................. 
24.847 

181. 182 
Snnmiors . rod . fresli ................ I 4.480.617 .. 
4niip . iorq ... grriy . i i l i i l  otliern . ikuali ... 47; 303 

77.410 Slinii sh iniickurol. froali ........... 093. 659 
0. 800 2. 870 Siinnish iuiickord. Halted .......... I 

-.. 
59. 551) I ._I -. i - -  

~ 

21 655 Spots frCHh ........................ 137. 250 
2: 123 11 Sirinid bnss . fresh ................. I 5% 950 
2. 286 

12.853 
4. 8 W  

22. 202 
1. 874 
4. 189 

12. 026 
1. 085 

000 
140. 939 
80. 184 

148 
17. 257 
3. 027 
2. 740 

33. 681 

T r o h  fresh.. ....................... I 2.908: 083 ...... ....................... 1 
.. ~~ 

. ..................... 
Trout, snlted 51, 350 
IVliiting fresh 20. G49 
MiHCOhU€%OllH 5811, f‘l.CR11. .......... 822. 501 
Mivcollnnuoiis lleli, d t e d  .......... 67 . 900 
spollges ........................... 
OvRtors ........................... .1*2 0 . E  E!? .. ~~~ .......................... %ky. ......................... . I  7: 4%; El 
Crnytlsli ........................... I 140. 650 

Value . 
$2. 158 
1. 201 

75. 410 
513 

7. 076 
133. 749 

907 
42. bOO 

192 
4. 009 
3. 441 

121. 228 
1. 342 

580 
38. 452 
1. 457 

438.082 
796. 062 

747 
108. 811 

7. 030 
19. 217 
7. 277 
4. 145 

32. 652 
994 

2. 884 
1.870 
3: 047 11 Total ........................ 1 69.075, 534 , 2.438. 675 

* 2.941. 014 bushels . t 733 bushels . 
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?ouuds . Value . 
... 
....................... . 36 . 41 . 07 . 12 

1.18 1.87 
1.10 1.47 
1.50 . 50 
1.15 . 73 
2.48 3.56 

. 70 . 60 

. 04 . 07 . 04 1.26 

....................... 

................ 

................ ....................... ....................... ........................ ....................... 

fn the following table the relative quantity and value. in 1890. of each product 
is shown for each State and for the entire region . The figures represent the percent- 
age which each species bears to the aggregate yield of the fisheries of the States and 
region . 
7.-Taable showing 6y States the percentage of t?be quantity and value of eaoh speeiccr takm in t?~a$shm*es of 

the Gulf States in  1890 . 

Pounds 

........ . 30 . 06 
1.30 
5.68 
12.86 
' 1.63 

. 76 
09 

. 12 
08 

....... ., 

Species . 
Pounds 

Amber.flsh ........... 
Angel-flsh ............ 
Black bass ............ 
Blueflsh ............. 
Bream and sunfish 
ButTelo-flsh .................. 
Catflah ...................... 
Channel bass ........ 
Crevalle .............. 
Croakers ............. 
Drum, fresh-water 
Drum, salt-water 
Flounders ............ 
Grou ers ............ 
Grunts .............. 
Jewflsh ...................... 
Jurel ................ 
Kiugflsh ............. 
Lad flsh ............. 
MU$ et ............... 
Pickerel and pike 
Pinfieh ............... 
Pompano ............ 
Rock bass ................... 
Sailor's choice . . . . . . . .  
Sea bass .............. 
Sheepshead .......... 
Shoemaker .................. 
Silver perch .......... 
Snappers redl ........ 
Sna pars: gray and 

Ot~ers .............. 
Spanish mackerel .... 
SpOh ................. 
Striped bass ................. 
Trout ................ 
Whiting .............. 
Misoellaneous 5sh ... 
Sponges ............. 
Oysters .............. 

uahogs .............. 
&rim, ...................... 
Cra sh ..................... 
Crag  hard .................. 
Crabe' soft ................... 
Terraiins ............. 
Turtles .............. 

24 
46 
02 

1.53 . . . . .  14 

1.67 
07 
16 . . . .  lo . . . . .  44 
00 

1.45 
2.48 

1.15 
1.06 
44 

50.77 ............ 
10 

1.10 

21 
02 

1 . 08 
13 

15.22 

17 
1.61 
13 

2.20 
00 

1.00 
1.34 
0.47 
03 

02 
1.74 

Value . Pounds . Value 

. 24 ............... 

. 10 1 . 11 1 . 03 

.-. 

. v i  . 17 . 03 . 42 
2, 08 

. 34 

...... 
. 2Y 

............... . 15 . 14 . 41 . 77 . 24 . 15 ............... ..................... . 65 . 30 
1.18 . 21 
10.84 

. 07 
2.48 

. . . . . . .  

............... . 27 . 08 
12.30 8.46 

72 . 67 . 32 . 24 . 36 1.66 ..................... . 08 . 06 . 06 . 01 ............... . 80 1 . 74 1 . 85 

4.58 

60.48 

..................... 
11% I 1:;; I 1::: 

................ 24 
7.16 3.15 

................ 78 
67.8Y 28.34 

........................ 

........................ 

. 00 ............... 
l::f31 3; 1 1.50 . 30 
1.26 . 05 
2.24 
41.22 
8.80 . 07 

. 01 
2.33 

..................... 
4.37 6.01 . 00 . 04 ............... ............... 

70.40 60.61 ............... ..................... ...................... ...................... ...................... . 10 . 61 , ............... 
DO . 00 I 100.00 '100.00 I 

Mississippi . I Louisiana . 

....................... 
3.76 1.42 1.38 . 18 . 24 ........ . 68 . 65 ......... . 18 1 . 67 1 . 16 

27 

1.16 

........................ : z  I l:!: I ::: 

100.00 ~100.00 I 100.00 

Talue 

..... ..... . 64 . 13 
2.38 
3.48 
8.20 
I . 71 
1.44 . 21 
. 36 . 03 

..... 

..... 

..... ..... ..... ..... ..... 
1.22 ..... ..... . ea . 46 
3.02 

. 04 
1.00 

2.22 . 23 . 46 
5.00 

1.41 

45.43 

13.71 
1.07 
1.04 . 09 . 23 . 35 

10.00 

..... ..... 

..... 

..... 

..... 

..... 

..... 

- 

Texas . I TOM . 
Pounds 

....... ....... ....... . 32 . 43 . 17 . 57 
13.02 . 71 
2.22 

. 05 
1.64 

. 58 

....... 

....... ....... 

....... 

....... ....... 
1.05 . 41 
. 03 
. 32 
0.78 . 15 
. 06 
. 31 
. 11 

14.08 

2.31 

38.77 

2.21 

2.40 

. 08 
7.32 

100.00 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

- 

Value . Pounds . .- 
....... ....... ....... . 42 . 40 . 22 

* 66 
15.20 . 72 
2.14 

. 03 
1.86 

....... 

....... 

....... . 60 ....... ....... ....... . 88 . 45 
. 10 
. 38 
0.84 . 16 
. 08 
. 42 
* 12 

15.25 

2.15 

40.78 

1.81 

1 . 62 
. 40 
2 . 08 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

....... 

00 
23 
13 
.88 
.65 
1.Q1 
4.13 
3.13 
.12 
.77 
.10 
.20 
.40 
.62 
.90 
.07 
.50 
.42 
.20 

21.98 
.12 
*18 
.53 
.OB 
.13 
.04 
2.78 
.02 
.26 
0.40 

.07 
1.01 
.20 
.00 
4.20 
.u4 
1.20 
.63 

20.80 
.01 

10.70 
.20 
1.65 
.21 
.11 
1.66 

LOO . 00 I 100.00 

ralue 

.11 

.13 

.10 

.75 

.03 
1.02 
2.44 
3.17 
.12 
.80 
.00 
.00 
.53 
.20 
.01 . 08 
.17 
.52 
.10 
9.78 
.12 
.11 
1.46 
.12 
.00 . 05 
3.00 
.02 
.20 
5.48 

.04 
1.75 
.16 
.14 
5.03 
-02 
1.64 
17.00 
32.64 
.03 
4.46 
.20 
.79 
.30 
.17 
1.50 

IO . 00 
- 
- 

The above table shows that in Florida the mullet constitutes 50.77 per cent of 
the output and 19.84 per cent of the value of the fisheries . The red snapper is the 
next important species as regards quantity. forming 15.22 per cent of the yield. but 
the relative value-viz. 11.63 per cent-is less than that of sponges . The proportion 
of oysters to the total yield is 9.47 per cent of the quantity and 8.80 per cent of the 
value . The quantity of sponges taken is only 1.34 per cent. but the value is 41.22 per 
cent. and is greater than that of any other product . The disparity between the quantity 
and value of the yield is worthy of notice . 

In Mississippi and Alabama the oyster surpasses. both in quantity and value. 
all the other product8 combined. and represents about 70 per ceut of the total catch 
and income of the fishermen . The only other products of importance are mullet in 
Miesissippi. and trout and shrimp in Ala. bama! 
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Oysters constitute 28.34 per cent of the quantity and 45.43 per cent of the value 
of the product of the Louisiana fisheries, and shrimp 32.05 per cent and 13.71 per cent, 
respectively. Catfish is the only additional product that is relatively important, with 
12.86 per cent of the quantity and 8.29 per cent of the value. 

In Texas the output of oysters is 38.77 per cent of the quantity and 40.78 per 
cent of the value of the catch. Three fish are also important-viz, channel bass, trout, 
and shkepshead-the proportions for each being from 10 to  15 per cent of quantity and 
value. Turtles constitute 7.32 per cent of the yield, but have a much lower relative 
value. 

Taking the region as a whole, the products which are taken in largest quantities 
are, in the order of their rank, oysters, mullet, shrimp, red snappers, and trout. 
With the value of the catch as a basis, the important species are oysters, sponge, 
mullet, red snappers, and trout. 

Comparisons with 1880.-Table 8 shows in a condensed form the changes yhich 
have taken place in the fisheries of the Qulf States between 1880 and 1890. 

There has been a large increase in the number of persons engaged in the fisheries, 
which has been participated in by every State except Alabama. The increase has 
been 6,621, or 129.04 per cent. Louisiana has undermone the greatest actual advance, 
and Mississippi the largest relative increase. 

Every State has shared in the increase in the amount of capital invested in the fish- 
ing industry. This was $2,432,708, or 445.89 per cent, Florida lead’ing the other States 
in the actual money value of the advance and Mississippi in  the percentage. 

The value of the products of the fisheries in 1890 was $1,211,131, or 98.66 per 
cent more than in 1880. As in the caRe of the investment, Florida and Mississippi 
respectively show the greatest real and proportional increase. 

8.--Contparative table showing the extent of the$sheriea of the Gulf State8 i n  1880 and 1890. 

>Bioriaa ...................... 
Mississippi .................. Alabama 

Louisiana.. .................. 
Texw ........................ 

.................... 

I I Persona employed. 

2,112 4,008 +i,95e + 92.01 
17 - 2.08 

1,597 4,088 +2,471 +154.73 
001 1,277 + 070 +112.48 

% 1 l,% 1 +1,835 - 1 +825.27 
states. 

Florida ............................................. :... ....... 
Alabama ....................................................... 
Mississippi .................................................... 
Louisiana ...................................................... 
Texas .......................................................... 

Total ..................................................... 

Percent. 

or 
in 1890. decrease 

in 1890. 

$564,819 I $1,004,199 I + $499,320 I 

128,300 318,832 + 185:532 +144.01 

+ 88.40 
22,640 245,699 + 223,159 +990.06 

1,227,544 2,438,075 +1,211,181 + 08.00 

110,275 154,871 + 35,596 + 29.84 
392,610 060,134 + 207 524 + 68.14 

Total ................... I-I-i-I- 5,131 11,752 +0,021 +129.04 

I 

Capital invcsted. 

$302,503 ‘$I,~oo,zQ~ +$I, 006,7ai + 277. e7 

42,400 319,122 + 276,722 + 052.86 
328,:; I 135,290 I+ 97,090 1 + 254.10 

434,710 + 425,910 +4,839.89 
93,021 719,870 + 026,265 + 608.93 

545,584 2,978,292 + 2,432,708 + 446.89 I I 
Value of products. 

States. Peraentage 

1890. 
1880. 1 1800. 1 I”’i;g~ in I 

I I I-- 
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I 1880. 

Bushels. Value. 
states. 

Florida.. ................... 58,600 $10,950 
Alabama ................... 104 500 44,950 
Mississippi.. ............... 25: 000 10,000 
puisinna .................. 295,000 *118,000 
J!exaa ...................... 95,625 47,300 

Total .................. 578,725 231,200 

More than a third of the aggregate increase in the value of products during the 
decade specified accrued from oysters. In all the States the augmentation of the out- 
put of this product since 1880 has been phenomenally large. The following table gives 
by States the quantity and value of oysters taken in this region in 1880 and 1890: 

1890. 

Bushels. 1 Value. 

371,081 
481,070 
806 478 
841: 585 
440,800 

2,941,014 

9.-Comparative table showing by States the oyster yield of the Gzllf State8 in  1880 and 1890. 

11.-FISHERIES OF FLORIDA. 

Note on the geography of the coast.-The west side of Florida has a larger coast 
line than any other Gulf State, the approximate length being 2,810 miles. The shores 
are very low and are indented with numerous bays, sounds, and lagoons. These are 
generally shut in from the open waters of the Gulf by keys and low sand-spits, which 
are important factors to the fishing interests, as nearly all the shore fishing is carried 
on in the shallow water between them and the mainland. The water in most of the 
bays and sounds ie very clear. Many of the indentations are remarkable for exten- 
sive mud and grassy flats and coon-oyster” bars, which restrict navigation or render 
it difficult. The principal inderitations are Charlotte Harbor, Tampa Bay, Wiccas- 
sassee Bay, Apalachee Bay, St. George Sound, Apalachicola Bay, St. Andrew Bay, 
Choctawhatchee Bay, Santa Rosa Sound, and Pensacola Bay, the second and last 
affording excellent anchorage and harbor facilities to large vessels. The rivers and 
small streams entering the Gulf are numerous, and some are navigable for’ considerable 
distances. The most important are the Caloosahatchee, Manatee, Withlacooohee, 
Suwannee, Apalachicola, Choctawhatchee, and Escambia. 

There are numerous cities, towns, villages, and r‘camps” located at frequent inter- 
vals along the coast that are more or less interested in or dependent upon the fisher- 
ies, among which may be mentioned Eey West, Punta Gorda, St. Petersburg, Tampa, 
Cedar Beys, Apalachicola, St. Andrew Bay, and Pensacola. 

Importance of the ;fisheries.--In most respects, the fisheries of western Florida are 
more important and extensive than those of any other State of this region. The num- 
ber of persons engaged in the industry is the same as in Louisiana, but in the value 
of the fishing property and in the quantity and value of the catch Florida is far in 
advance of other States. Since 1880 there has been a noteworthy advance in the fish- 
eries, as shown in the previous section of this report. Florida is now the only State 
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fiom which the sponge fishery is prosecuted, and the increase in this important branch 
during tlie decade has been large. There are other products in the yield of which the 
State take8 precedence, as bluefish, mullet, red snappers, Spanish mackerel, and 
turtles, although in the output of oysters it ranks last. 

Condeensed statistics.-Tables 10,11, 12, and 13 give a summary of the economic 
fisheries of the west coast of Florida as they existed in 1889 and 1890, 

From Table 10 it will be seen that in the latter year 2,517 persons engaged in tho 
shore or boat fisheries, 1,030 in the vessel fisheries, 55 in the transporting trade, aud 
466 i n  the shore industries connected with the fishing business. The relatively large 
number of vessel fishermen is a prominent feature. 

In Table 11 the nationalities of the persons employed are given in some detail. 
while the native or naturalized citizens of the United States greatly predominate, 
and constitute seven-tenths of the fishing population, there is a large number of fish- 
ermen from the British possessions in the West Indies, principally the Bahamas; these 
are the most numerous foreign element in the tisheries of the State; about four-fifths 

* are colored. The other important nationalities represented are Spanish, Portuguese, 
Italian, Norwegian, and Greek. 

Considering the number and value of vessels, boats, apparatus, etc., employed in 
the fisheries of Florida, the following figures Are presented in Table 12 : The number 
of vessels engaged in 1890 was 166, a much larger fleet than any other State in this 
region possesses; these were valued at  $386,318, including their outfits, and the 
apparatus carried was worth $5,460 more. The 2,075 boats employed in the shore 
fisheries had a value of $263,529 with their outfits. The apparatus of capture in the 
shore or boat fisheries was worth $44,180, seines aud gill nets being the mosc expensive 
forms. The shore property and cash capital required for carrying on the fisheries and 
the shore industries dependent thereon amounted to  $669,807. The total investment 
was $1,369,294, a sum considerably in excess of that of any other Gulf State. 

The total yield of the commercial fisheries in 1889 was 23,597,240 pounds, worth 
$948,845; in 1890 it was 27,418,562 pounds, valued at  $1,064,139, this substantial in- 
crea,se being chiefly in mullet, oysters, and sponges. The two most important prod- 
ucts of the Florida fisheries in lS90 were sponges, valued at $438,682, and mullet, worth 
$211,161. After these come red snappers, oysters, turtles, pompano, grunts, and 
Spanish mackerel. 

lO.-Table of persona employed. 

Eow engaged. 1 1889. I 1890. 1 
-- 

On veesele flahing .............................. 962 1,030 
On veosele trannsporting ....................... 1 44 1 66 
In ahore flaheries.. ............................. 
On shore, in faotories, eta ...................... 466 

Totrtl ..................................... 

*In addition to these persons, there were 278 alligator-huntere in 
188Dand 267 in 1890 employed in theooaetoountiea of weaternFlorida. 
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VeRsels flshing ........................................... 
Tonnage ............................................. 
outflt .......................................................... 

Vessels transporting i 

Tonnage ............................................. 
outflt ......................................................... 

Boats .................................................... 
Outflt ........................................................... 

Apparatus of capture-vessel flsheries: 
Seines ................................................ 
Gill nets ............................................. 
Turtle nets .......................................... 

.................................... 

BULLETIN OF THE UNITED STATES FISH COMMISSION . 

132 
2,1g8.81 

18 
240.56 

1, 954 

8 
17 
18 

11.-Table ehowing the nationality of persons engaged . 

Gill nets ............................................. 
Turtle nets .......................................... 
Cast nets ............................................ 
Lines .......................................................... 
Tongs and rakes ..................................... 
Svon e outflt .................................................. 
Miec&aneoue .................................................. 

Shore pro erty ..................................................... 
Cash oapfial ....................................................... 

erms . 
Nationalities . 

654 
114 I 
107 

295 

I 1889 . I 1890 . 1 1889 . I 1890 . 
_____-- I 

Americans. white .................. 311 335 
Americans. colored ................ 47 48 
British provincials. whi te .......... 14 13 
British provincials. colored ........ 530 592 
Italians ............................................ 
Portuyese ........................ 23 29 

orwegians ....................... 30 23 
Swedes ........................................... 
Greeks ........................................... 
French ............................ 6 3 
Chinese ........................................... 
Others ............................. 14 23 

Total ......................... 096 1, 086 

spliarda .......................... 22 1s 

-- 
............... ............... 

62 1 62 

2, 338 2, 517 
-- 

On shore . 

............... 
6 8 

........ 1 

............... 

............... ............... ............... ............... 
1 3 

405 486 

............... 
7- 

B.-Table of apparatus and capital . 
1889 . I Xumbor . 1 Value . Designation . 

Drezges .............................................. 
Sponge oiitflt 

seines and a%, nets ................................. Apparatus of ca two-shore flsheries: 

$201. 200 ............ 
125, 919 
23. 750 

4. 145 
137. 890 
105. 942 

........... 

736 
466 
900 

1. 511 
161 
30 

1. 049 

11 955 Id 530 
3: 186 

670 
1. 791 
2 401 

135 
168. 002 
470. 450 

1: 373 

Total 1,281, 190 

Told . I 

. 
Jumber . 

145 
1,856.67 

21 
280.21 

2, 076 

9 
26 
17 

27 
6 

196 
714 
136 
109 

323 

........ 

........ 

........ 

........ 

........ , 

........ , 

......... ......... ......... ......... 

......... 

IO . 
Value . 
$213. 090 .......... 
iao, 813 
27. 750 .......... 
4.785 

147: 5% 
115. 901 

850 
690 
800 

1. 584 
217 
180 

1. 189 

14. 640 
18 ggs 
3: 746 
683 

2. 068 
. 6 2 2  2. 

1. 388 
'136 

183. 207 
488. 600 

1.369. 294 

Nom.-In addition to the abovo flshing PI operty. the alligator hunters of tho Weat Coast of Florida 
had. in 1889. 76 boats. valued a t  $1. 250. ouhflts and provisions. valued a t  $3.640. and 294 y n s .  valued a t  
$4. 410. and in 1800 the  same number of boats. with $3. 618 worth of outflts. e& end 288 guns. valued 
a t  $4.246 . 
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VessolfieEe~men .... No .. 1 . '2  
Pereons em loyed : 

Shore fishermen .... .do .. ......... .. 1, 059 
Shoresmon .do ' 8 3  

lS.-Table of produots . 
1889 . 

Pounds . I Value . ' I  Species . 

6 
1. 168 

230 - 

A.mber.fish. fresh .................................... 
Angel.5sh. fresh ..................................... 
Block bass. frosh ..................................... 
Blueflab fresh ....................................... 
Bream a h  sunflsh, fresh ............................ 
Channel bass, fresh .................................. 
Channel bass, salted .................................. 
Crevalle, fresh ....................................... 
Croakers. fresh ...................................... 
Drum €rcsh.water . fresh ............................. 
Drum: salt.water, fresh .............................. 
Iflounders. fresh ..................................... 
Groupers, froah ...................................... 
Grunts. fresh ........................................ 
Jurel h s h  .......................................... 
Kiughsh, fresh ....................................... 
Ladyfish fresh ...................................... 
Lad fish' salted ..................................... 
Mulfit, frksh ......................................... 
Mullet, salted ........................................ 
Mullet, smoked ...................................... 
Mullet roe, salted .................................... 
Pinflsh. fresh ........................................ 
Pompano, fresh ...................................... 
Pompano salted ..................................... 
Sea bass, fresh ....................................... 
Sheepshead. freah .................................... 
Silver perch, fresh ................................... 
Snappers, red, frcsh .............. i ................... 
Snappers, gray and others. fresh ..................... 
Spanish mackorel, fresh ............................. 
Spanish mackerel, salted ............................. 
S ots froah .......................................... 
Trout. saltod ......................................... 
Whiting, fresh ....................................... 
Miscellaneous flsh, fresh .............................. 
Miaccllancous fish, salted ............................ 

Saitilor's oloice, fresh ................................. 

&oui, fresh ......................................... 

Sponge8 ............................................. 
Oysters ............................................... 

errapps ........................................... 
Turtles .............................................. 
Tortoises ell ........................................ 

~ h 0 $ 8  ............................................. 
Turtle e g ~  .......................................... 

60. 000 
89. 690 
4. 300 

364. 397 
25. 850 

890. 907 
1. 000 

17. 280 
36. 368 
48. 974 

102. 305 
20. 129 

417. 522 
611. 856 
167. 616 
456. 281 
103. 426 
22. 800 

8 794 586 
2: 728' 785 

4: 500 
244. 080 
98. 300 

267. 603 
76. 062 
68. 205 
5. 200 

521. 126 
20. 908 

3.469. 370 
46. 867 

344. 814 
18. 600 
25. 145 

517. 241 
97. 440 
14 934 

436: 260 
93. 600 

816. 659 
*2.064. 091 

f7 .  330 
6. 000 

432. 877 
6. 000 
1. 003 

$2. 400 
1. 423 

86 
9v 315 

719 
6. 005 

25 
246 
565 
684 

1. 478 
276 

6. 462 
20. 016 
2. 149 

16. 747 
1. 502 

684 
97. 699 
81. 306 

215 
16. 218 

475 
26. 596 
3. 048 

844 
124 

9.466 . 
424 

105. 557 
027 

17. 405 
500 
349 

11. 400 
2. 413 

361 
20. 404 
2. 054 

381. 087 
75. 189 

741 
125 

18. 706 
900 

2. 510 I Total .................................... ......I 23,597, 240 I 948, 845 

1890 . 
Pound8 . 

65. 000 
126. 726 

5. 000 
420. 046 

38. OR8 
457. 737 ........... 
18, 024 
42. 923 
52. &34 

121. 853 
23. 620 

398. 131 
680. 725 
314. 840 
291. 725 
BO. 584 
22. 000 

10.650. 959 
2.968. 254 

3. 200 
298. 649 
52. 585 

259. 056 
41. 300 
58. 211 
5 700 

36. 177 
4.172. 942 

47. 303 
434. 193 

6. 800 
85. 315 

551. 113 
51. 350 
25. 242 

417. 211 
67. 900 

366. 172 
t 2.597. 567 

$7. 330 
4. 180 

468. 256 
6. 625 
1. 153 

543: 797 

27.418. 562 

Value . 
$a. 600 
2. 006 

100 
10. 398 

966 
7. 236 

287 
650 
771 

1. 836 
336 

4. 490 
22. 202 
3. 606 

12. 626 
1. 556 

660 
113. 572 
80. 184 

148 
17. 257 

778 
24. 489 
1. 870 

866 
136 

9. 449 
796 

123. 799 
967 

20. 908 
192 
508 

12. 036 
1. 342 

621 
22. 889 
1. 457 

438. 682 
93. 692 

747 
130 

20. 972 
994 

2. 884 

........... 

1.064,139 

Equivalent to 294. 871 buehcle . tEquivalent to  871. 081 bushels . 
NoTE.-In ortler to show the extent of the flshgriee of the ontire State. the following condensed table. 

covering thoeast coast of the State. is introduced . Combining the two act8 of flgurea. i t  is scon that  t he  
flsheriee of the cast and west coasts gave employment to 4. 983 persons in 1889 and 5. 412 persona in 1890 . 
The capital invested was $1.411. 344 in the former year and $1.510. 673 in tho latter. and the value of the  
'prodnote of the fisheries was $1.148. 933 in 1889 and $1.281. 670 in 1890. not including alligators . 

f Equivalent b 133 bushels . 

Designation . I 1889 . I 1890 . I /  Deaignation . 1889 . 
-- I- 

Products : 
Pounde of flah .......... 

Value .................. 
Pounds of mollusks ...... 

Value .................. 
Pounds of reptiles ....... 

Value ................. 
Pounds of crustaceans ... 

Value .................. 
Total pounds ............ 

Value ................. 
I proporty ............ 7.1 $130. 1 

6.344. 418 
$181. 164 
441. 292 
$11. 423 
48. 802 
$4. 291 
89.000 
$3; 220 

$200. 088 
5.923. 512 

6.647. 648 
$193. 808 

$16 200 
70: 460 

$2: 657 

887. ow 

8E 
7.a74048 Caw. 631 

111 
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On vessels On vessols 
fishing. transporting. 

Counties. ____. ___.____ 

In  addition to  the products shown in the foregoing table the following were taken 
by the fishermen of Key West and mostly used for bait: In 1889, 135,000 spiny lob- 
sters (Pmulirus americanus), locally caIIed ‘‘  rawf fish,'^ valued at $4,500; 12,500 meats 
of the conch (8trombus gigas), valued at  $625 ; and 73,000 pounds of l1 sardines” a id  
l‘pilchards” (Clupea pe?wwolce and 0. sardina), valued at $1,168; in 1890,166,000 spiny 
lobsters, valued at $5,533; 13,000 conch meats, valued at $650; and 79,000 pounds of 

The alligator industry of the west coast of Florida, which is not covered in the 
regular statistics, resulted as follows : I n  1889, 43,455 alligator bides, valued at 
$32,963; 70,286 alligator feet, valued at  $3,506, and 825 otter skins, valued at $1,912; 
in 1890, 48,942 alligator hides, valued at $35,465; 84,110 alligator feet, valued at 
$4,205, and 775 otter skins, valued at $1,787. The hunting of alligators is prosecuted 
in Lee, De Soto, Manatee, Hillsboro, Levy, Wakulla, and Franklin counties, but is 
most important in Lee County, where about eleven-twelfths of the product is taken. 
The otter (Lutra canadensis) is incidentally hunted with the alligators in Lee and De 
Soto counties. 

The $fisheries by counties.-There are 19 coastal counties on the Gulf side of 
Florida; in 18 of these there are commercial fisheries. The two counties having the 
most extensive fishing interests are Monroe and Escambia, which occupy the two 
extremes of the coast line and contain the important fishing towns of Hey West and 
Pensacola. 

Detailed figures for each county are given in the three following tables, relating 
to persons employed, capital invested, and products. Many additional phases of tho 
fisheries in each county are also contained in the tables showing the vessel and shore 
fisheries and the fisheries by apparatus. 

sardines” and (( pilchards,” valued at $1,264. 

In shore flsh- 
eries. . 

___ 

14.-Table showing b y  counties tho number of persons employed i n  the$sheriee of the weet waet of B’lorida ia 
1889 and 1890. 

Citrua .................... 
Levy ............. 
Lafaye tte 
TaJIor 
Je erson 
Wakulle.. 
h n k l i n  ......... 
Calhoun 
Washington ...... 
Smta Rosa ....... 
Esoambia ......... 

1.. ...................... 
18 24 2 6 ......................................... ............................................ ......................................... ................ 5 ................ 
62 49 4 3 .......................................... 

4 ................ 
178 198 ................ 
2; 28 ................ 

----- 

1889. 1890. 1889. 1890. 1889. 

Monroe Lee ...... ....I 6801 7171 101 161 714 85 

_ _ _ _ _ - - ~ -  I 
............................................... 

De Soto 

Hillsboro ......... 
Pas00 16 

41 

.......... 

35 
170 
40 
112 
4 

206 
193 
24 
121 
6 

202 

Total ........ 1 952 1 1,030 1 44 I 55 I 2,338 

1890. 

724 
108 
105 
128 
208 
24 
42 
40 
161 
40 
112 
10 
224 
238 
24 
123 
6 

207 

2,517 

On shore, in 
factories, eto. I ~ o t d .  ---_ 
1889. I 1890. 1 1880. 

.__ 

- 
1890. 

1,558 
116 
137 
151 
331 
24 
42 
49 
215 
40 
114 
10 
230 
422 
24 
151 
10 
444 

4,068 
-- 
- 
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1 5 . - ~ ~ a b i ~  showiwg by counties tWe apparatus and capital sntpioyea in ~ W C  jislwies of the west coast of 
Florida in 1889 and 1890. 

Lee. I Monroe. Do Soto. 

Dosignation. I 1880. 

Value. 

vessels fishing .......... 1. 
Tor 

---_ 
No. Vnluo. No. Value. ---_______ 

................................... ................................... i I  ........... 

No. Value. --- 
.................. .................. .................. .................. .................. .................. 

18 $2,310 ..... 4,076 

.................. .................. .................. .................. .................. 
6 050 
1 25 
6 150 ............. .................. 
6 , 2 9  .................. .................. 

..... 1,700 ..... 10,000 

..... 19,239 
--- 

No. 

24 ..... 

9 
2 
6 
2 

7 

..... ..... 

..... 

I NO. -- 
81 

74.83 

2 
72.98 

835 

....... 

....... 

....... 

tiill nets.. ................... .I.. ...... 
Turtle nets .......... 750 
Cast nets ............ 1 i! 1 105 
Lines.. ....................... 1,680 

-Value. 

$124,900 ........ 
73,378 
5,800 ........ 

550 
65,025 
53,368 

Tongs and rakes.. ......... ...I.. ....... 
Snonre outflts ........ I.. ....... I 1.325 

Seines 
Gillnets 
Turtle nets .......... 
Lines.. ....................... 
Sponge outflts 

Ap nrntus of capture- 

M n e s  and stopnets. 

............. 

agore fisliorios : 

135 

coaaories.. 55,605 
Cash cnoital.. 
Shore property and ae- 

................................ 
6 150 

18 900 
50 ................ 972 

2 00 

-- 
T k l  ............. .(. ... .....I 672,043 

.................................. .................................. .................................. .................................. .................................. 

1 

vossols flshing .......... 
Tonnage.. ........... 
ot1tflt .......................... 

Vcascls trnnsporting.. ... 
Tonnage.. ........... 
Outfit .......................... 

Boats .................... 
Outflt .......................... 

Apparatus of capture- 

Gill neta .......... .:. 
Ton a 

v%ol fleherios : 

Dratigis 
AP aratus of capturb 

WnoR ana stop nota.. ... 
Gill nets ............. 
Gnat neta 
Lines 
Tongs and rakes.. 

Shore property and ao. 

s k r o  flgheries : 

... 
cossorios ........................ 

oapita1. 

Total .............. 

NO. - 
89 

,187.08 

3 
104.83 

840 

....... 

....... 

....... 
1 
6 

17 ....... ....... 
2 

15 
15 

....... 

....... ....... ....... ....... 

........ ....... - ...... 
- - 

1 I $600 1 $500 
10.40 ........ 10.40 ....... 

260 .......... zoo 
4 3,450 4 3,450 

36.07 ........ 35.07 ....... 
480 .......... 480 

100 5,635 111 6,955 
5,664 .......... E, 350 

7 205 7 205 ................................................. ................................................ 
40 2,205 42 2,205 

100 2,095 120 3,270 ............................................... .................................................... 
2 18 2 ' 18 

1,025 ........ ..I 1,000 ............................................... ----- ......... ./ 22,437 .......... 24,753 

I Mmntoe. 

3,440 

400 
23 

332 

13,334 
U, 700 

4,525 

Value. 

128,470 

78, 090 
8,300 

870 
66,875 

- 
....... 
....... 
55, oia 

100 
160 
800 

1,080 

90 

750 
105 

1,913 

1,825 
135 

60,740 
197,500 

703,815 

....... 

....... 

....... 

- 
- - 

.................................. 
........................... 
............................ ............................ ............... , ............ 
...... 85 ...... 135 ............................ 

12 800 16 305 

------ 

Dosignation. I 1880. I 1800. 

10,896 I ...... 

I NO. I Value. I NO. I vaiuo. 

795 I ...... 1,270 

37 
123 
62 

39 
..... 

1,080 
3,340 

400 
13 

332 

1880. 

No. Value 
-- 

L 
3.49 

5 
3.75 

222 

.... 

.... 

.... 

$4,400 

8,600 

....... 
450 

............ :I ;; 

.....I 25 E29 ..... 21:EOO 

.................................. ....... 1 22 . 01 3 / $ 2 , 0 0 o I  29.73 4/&1,ooo ....... ........ ....... ............. 620 ...... 700 

4,795 ...... 8,360 ...... 8,676 
$?,mi 1 78 1 4,425 1 94 1 6,600 

1,250 I .............. 1 125 
50 I ,  79 I 2,215 1 8; I 2,420 

1!! .............. 00 
La ........................... ............. 20 ...... I 20 
.37 1 10 1 80 1 17 I 136 .................................. .................................. 

1,740 ...... 1,705 ...... 1,825 
10,000 ...... 16,000 ...... 15,750 

21,000 ...... 35,325 ...... 38,371 

1890. 1 1889. 1 1800. - 
NO. 

1 
7.00 

5 
3.75 

269 

- 

..-. 

.... 

..... 

..... 
2 ..... 

EO 
170 
62 

39 
..--. 

..... ..... 
I ..... 
- 

$400 

8,600 .................................. ,% ;2; ........................... 
13,335 I.. .if.( $% I...?] %: 

17 
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No. Value. 

.............. .............. .................... 

.............. .............. .................... 
27 $875 ...... 1,145 

a 
15.-Table showing by countics the apparatus a d  capital employed in the jimheriem of the west coast of 

Plorida in  1889 and 1890-Continued. 

No. Value. 

1 $2,250 
18.50 ....... 

774 
1 600 

5.19 ....... 
125 

147 14,701 ...... 8,410 

~ 

I Hernando. I Citrus. I LC 

Veasels fishing 
Tonnage.. 
outfit. .  

Tonnage. 
Outfit.. 

Outfit .............................. 
Zaherics : 

88heries : 

Vessels transporting 

Boats ............................ 
A paratus of capture-vessel 

Sponge outfita 
A  paratus of capture-shore 

Seines and atop net8 
Gillnets ..................... 
Turtle nets 
Lines 
Tongs and rakes.. 
Sponge outflts 

Shore property and accessories.. 
CaRh capital 

Tot al... .......................... 

Designation. 1 l,889. 1 1 8 r  

No. Value. No. Value. ---- 
........................................................... ............................................................ 

...................................................... ............................................................... 
............................................................. ............................................................... 

31 $310 30 $300 53 $935 
500 ...... 550 ...... 885 

........................................................ 

................................................ 
31 930 30 900 25 640 ........................................................... .......................................................... 1 

....................................... 10 75 

....... 50 ...... 50 ...... 550 ....................................................... 1750 

1,790 ...... 1,800 ...... 3,936 

........................................................ 

------ 

1889. 

1889. 

-- No. I 

1800. 

Vessels fishing ................................ 
Tonnage.. ................................. 
Outfit ........................................... 
Tonnage 
Outfit.. 

Outflt.. ............................ 
gsheriee : 

Seines 
Gill neb.. 
Lines 
Tongs 
Sponge ontflts 

Apparatus of capture-shore 
fisheries. 

Seinesandstopnets ......... 
Gill nets ..................... 
Cast nets 
Lines .............................. 
Tongs andrakes ............. 
Sponge outflts ...................... 

Shore property and acccssorics 
Cash capital.. ......................... 

Total ............................ 

Veseels transporting.. 

Boata ............................ 
A paratus of capture-vessel 

1 Lafayette. 

1 $100 
6.40 ....... 

125 

................................................ 
115 $1,769 121 1,843 

4,070 ...... 4,445 

...................................... 
.................................................. 

................................................... ............................................... .................................................... ................................................... ................................... 4 

9 810 10 885 
91 2,113 95 2,207 ................................................ 

1 ...... 1 
8 65 8 65 

8 ...... 8 ........ 5,853 ...... 6,908 
4,000 ...... 4,000 

18,689 ...... 10,591 
---I- 

Designation. I 1889. I 1890. 

Boats ............................ 1 20 1 $160 I 20 I $160 
Outfit .............................. 500 ...... 500 

A paratus of capture-shore 

Gill nets .................... 1 20 I 500 1 20 1 500 
Shore property' and accessories ........ 75 ...... 75 

$sheries : 

- ~ - -  - -  - 
Total ...................... I ...... 1 1,235 I ...... I 1,235 

Designation. 

.................... 18 I I 1  .............. 300 
16 I 481) 1 ii 1 2,280 .............. 2,286 

...... ............. 
7 

...... 550 .... 3,090 ...... 850 .... 18,000 

...... ...... 48,963 

1 .  

1890. 
- 
No. 
- 

7.15 

a 
3. 50 

143 

.... 

.... 

.... 

.... 

10 
69 
113 

34 
.... 
.... ..-. .__. - 
.... 
- - 

Taylor. I Jefferson. 

. . ~  

Value. 

$4,950 

1 715 

325 
15 895 
8: 165 

33 

760 
1 770 
2: 786 

10 
266 
7 

~ 

...... 
2: 100 ...... 

a 715 
10: 000 -- 
52,497 
/ 

_/ 

1889. -r-1890.1 1889. I 1890. 

.___. 1,825 
56 I $dm 

..... .... .... 

..... ...... 

I Franklin. Calhoun. -- 
1889. 1890. 1889. _______ 

12 $6,150 12 $5,760 

..... 2,090 ...... 
2 1 , 4 0 0  1 800 

1.15 ........ 10.92 ..... 190 ...... 90 
146 12,621 177 15,501 9 $240 ..... 3,430 ...... 4,070 ...... 025 ...... 

3.26 ....... 86.70 

2 iao 
4 110 13 I 336 ..__.I .............. 4 .............. I .............. 

200 ............................ .-!:.I 15: 1...q 22 I ...... 1 ........ 1 ...... 1 ........ 
..... 10 ...... 10 .......................... 
107 I 854 I 127 I 1,014 1 ...... 1: ....... 1 ...... 1: ....... ..... 33 ...... 48 ............................ 
..... 23 500 ...... 28, .100 ............................ .....I l4:545 1 ......I l6,!95 1 ...... 1 75 I ...... I V6 
-----I---- .... .I 66,816 /. ..... I 77,830 /. .... ./ 1,470 I.. .... I 1, 445 
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15.-Table showing by  countirs the apparatw and capital employed in the jisheries of tho  west coast of 

Florida in 188.9 and 1890-Continued. 

' Designation. 

- 
Vessels fishing.. ......... 

Tonnage.. ........... 
Outfit.. ..................... 

VesRels transporting.. ... 
Tonnage. ............ 
Outfit.. ..................... 

Boats.. .................. 
outfit.. ...................... 

Apparatus of capture- 

Seines ............... 
Lines ........................ 
Dredges ..................... 

AP aratus of capture- 

Seines and stop nets. 
Gillnets ............. 
Cast nets ............ 
Lines ....................... 
Tong0 and rakes.. ... 

Shore property and ac- 
cessoiies ...................... 

Cosh capital .................... 
?otal ....................... 

vessel flshories : 

dore  fisheries: 

Washington. I Santa Rosa. I EscamLia. 

1889. __ 
N O .  
- .  

5 
77.36 

1 
20.41 

08 

2 

22 
4 
9 

28 

I -  

71 1 3,095 ........ 4,450 

64,950 

1,395 
2,000 

120 
3, oao 
4,450 

255 
50 

...... 

...... 

...... 

2,375 
120 
45 

280 

3,100 

...... 

...... 

.................................... 
5 330 5 ...... 400 ...... 

Designation. 

380 
400 

100 
50 

100 

___- 
;8DO. I 1889. I 1890.' I 1880. 1 1880. 

............................... 51 
56 8,000 57 0,051 ............................... 
3 260 4 30( ........ 1,305 ........ 1,45: ....................... 0 18( 

24 1,895 25 1,84( 

7 1$7,650 I 1 1 $500 1 1 
100.37 ........ 5.30 ........ 5.30 ........ 1,4330 ...... 205 ...... 

....... 1 1 60 2 12: 

....................... 

:I::::: .; .,.. ....... 1:::: .... 40 
390 

275 ........ 53,435 
................ 90,000 

2,130 ......... 204,884 
------ 

I 

20.41 ...... 

..................... ........ O( 
44 3Qf 

........ 53,50( ........ 95,301 

. :. .... ./281,97[ 

I 1889. 

8 ........ 

22 
0 
9 

28 

........ 

........ 

350 1 100 1 
78 ...... 40 ...... .................................... 

2,345 1 100 1 
150 .............. ..e.. 
45 .................... ...................... 20 ...... 

230 ........... :.. ...... 
3,135 ...... 215 ...... 

28,358 ...... 2,000 ...... 
.................................... ----- 

~ 

Value. 

vessels flshing .......................................................... 
Ves;els tranaporting.. ................................................... 

Tonnage ............................................................. 
Outfit.. ......................................................................... 
ronnage ............................................................. 
outflt. .......................................................................... 

Boats.. .................................................................. 
Outflt. .......................................................................... 

Apparatus of capture-vessel fisheries : 
Seines ............................................................... 
Gill nets ............................................................. 
Turtlenets .......................................................... 
Lines ........................................................................... 
Ton 0 ................................................................ 
Spongeontflta .................................................................. 
Seines m d  stop nets ................................................. 
Gill nets.. ........................................................... 
Turtle nets .......................................................... 
Cast nets ............................................................ 
Lines ........................................................................... 
Tongs and rakes.. ................................................... 

onge outfits .................................................................. 

D 8  re ges ............................................................. 
Apparatus of ca turtt-shore fisheries: 

3 isoellaneoue ................................................................... 
Shore pro erty and accessories.. ................................................... 
Onah capital ......................................................................... 
- Total. ........................................................................ 

I__ 

$201,200 

NO. 

132 
2,190. 01 

18 
240.50 

I, 954 

8 
17 
18 

20 
1 

150 
654 
114 
107 

295 

.......... 
125,919 
23,760 

145 
2,350.07 

21 
280.21 

........... 

........... 
2,075 ........... 

.......... 
4.145 

$218,99C 

lg9,813 
27,75C 

4.705 
147,53e 
115,991 

........... 

........... 
137; 800 
105,942 

735 
405 

109 

323 
........... 
........... ........... ........... ........... 

900 
1,511 

101 
30 

1,040 

11,955 
17,530 
3,180 

070 
1,791 
2,401 
1,378 

135 
168,002 
470,450 

683 
2,008 
2, 022 
1,388 

135 
183,207 
486,600 

1,281,100 

1890. 

NO. I Value. 

...........I 1,130 

...........I 1,309,294 
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16.-Table ehowing by counties and epcCie8 the yield of the $eheriee of the west coaet of' Florida in 1889 
and 1890. 

Monroe. Lee. De Soto. 
___- -- 

Species. 1889. 1890. 1889. 1890. 1889. 1880. -~-- ~- - 
Pounds. Value. Pounds. Talue. Pounds. Value. Pounds.'Value. Pounds. Value. Poiinde. Value. 

Amber-fish, fresh .: .. 60,000 $2,400 65,000 $2,600 ................................. i . .  .......................... 
Channel baas, fresh.. .... :. .......................................................... 08,585 71,810 % 
Drum, fresh-water, 

fresh ............................................................................. 4,877 61 5,590 70 
Drum salt-wator, 

fresh .............................................................................. 6,110 77 7,285 . 91 

Grunta, fresh. ....... 587,630 19,588 650, 850 21,707 .............................................................. 
Kingfish fresh ....... 456,231 16,747 291,725 12,625 .............................................................. 
Lad fisb, fresh ..... 4,660 515 5,000 550 .............................................................. 
Mu&, fresh ......... 61,500 786 68,450 919 2 332 $350 2,663 $400 1,372,560 10,475 1,438,135 10,975 
Mullot, salted ......................... 15,000 600 707: 900 31,070 604,348 21,559 60,000 1,650 134,000 3,050 
Mullet,emoked ........................................ 3,000 150 2,000 100 ................................ 
Milllet roe,salted ..................... 2,200 164 60,974 3,918 60,843 3,498 10,300 715 15,515 624 
Pinfish,fresh ........................................................................ 4,000 50 4,500 56 

Pompano salted ....................................... 2,350 353 3,500 525 ................................ 
Sailor's ohoice,freeh. ................................................................ 5 440 68 5,825 78 
Sheepshead.fresh .... 1,000 15 1,200 18 ............................... 119:970 1,500 125,775 1,572 
Snappers, red fresh.. 100,000 5,000 20,000 1,000 .............................................................. 
Sna pers, grEy and 

otgers.freah. ...... 1,000 125 1,000 125 .............................. 5,318 67 4 360 55 
S anlsh mack'l, fresh 20,000 2,000 22,500 2,250 .............................. 17,094 1,026 17:955 1,077 
&out fresh. ......... 900 14 1 000 15 .............................. 51,385 042 53,750 618 
Other'flsh, fresh ..... 378,000 18,900 416: 850 20,843 ......... :. ................................................... 
Sponges ............. 807,595 367,954 358,467 427,375 

----- - ___---- - 
Angol-fish; fresh.. ................................................................... 6,290 6,000 

'\ 

Groupers, fresh ...... 50,700 2,490 ............... ., .............................................................. 

.......................................... Pompano, fresh ....................... ..., 54,2813 ~1,257 513,945 3,411 

Oysters ............. $%% ............. 
Tortoise @%ell.. ...... Turtleog 8 .......... 

Total .......... 
I I I I 

I Manatee. 

................................................ 
1 330 200 1 330 200 ................................ 
3,600 540 4,200 630 
1,003 2,510 1,153 2,884 

287:092 12,236 291:804 12,352 ................ 4,000 320 

---- 
.2,322,261 452,020 2,217,779 506,847 

Speoies. 1888. 

Pounds. [Value. 
- 

Drum salt-water. I I 
fresh ............... 19,842 274 

Flounders. froah.. ... 10.077 143 

'slue. 

$44; 
1,531 
121 

363 

464 
160 
700 
355 
261 

3,988 
3,604 

48 
870 

i,608 

237 
66 

1,494 

257 
1,587 

1,720 
340 
80 

A745 
85 
170 
264 

3,264 

- .. -~ 
Groupers, fresh ...................... 
Grunts, fresh ..... -..I 71 782 1 118 
Jurel, fresh .......... 10,904 174 
Mullet, fresh. ........ 1,406,724 9,948 
Mullet. salted. ....... 306.825 7.055 

Pounds. Value. Pounds. Value. 
----/ 

................................ ................................ ................................ ................................ 

................................ 

................................ 

................................ ................................ 

................................ ................................ 
25,200 $297 121 700 $1 100 
50,350 905 57:450 1:121 ................................ ................................ ................................ ...................................... ................................ 

................................. 

................................ ................................ 
...................................... ................................ ................................ ................................ ................................ ................................ ................................ ................................ ------ 

75,550 1,202 179,150 2 ~ 2 ~ ~  

................................ 

/ 

.. ...... 

higel-fish, fresh ..... 
Bluefish,fresh ....... 
Channel baas, fresh . . 
Crevalle, fresh ....... 
Drum, fresh-water, 

fresh ............... 

27,751 $529 
22,471 416 
62,324 1,022 
6,259 80 

24,499 346 

- I  - - - ~  mahogs ............................. 
9urtles .............. 60,000 1,400 
Turtleegm .......... I 665 1 100 

21,798 
22,535 
76,102 
5,921 

I- 

Total .......... 2,247,090 31,484 I-1- 

$310 
423 

1,040 
89 

1890. 

19,598 

8,542 
30,000 
16,433 
11,016 
425 062 

1,500 

15,688 

i33,'875 

'ounds. 

277 

217 
114 
600 
310 
208 

10 537 

65 
2: 620 

30,532 
29,601 
77,516 
6,043 

23,007 

26,703 
11,378 ....... 
9,859 
11,516 
13R.036 
26,972 

27,400 

8,300 
14,641 

79,262 

17,539 
26,950 

71,695 

630 

60,000 
665 

....... 
38, 593 

...... 

...... 

...... ....... 

....... 

............... 
14,394 
2,000 
80,477 

986,738 
- 

209 
60 

1,165 

- 
'aluc 

Sheepshh,  fresh.. .. 
otkxs, fresh ....... Yna pers, gray nnd 

Spanish mack'l, fresh 
Spanish mackerel, 

Trout fresh. ........ 
Other'flsh fresh.. 
Other fish: salted.. 
Ovators.. ............ 

salted.. 

$603 
591 

1,281 
93 

11338 

405 
159 

140 
191 

6,094 
9,116 

I, 320 
1,965 
415 
218 

1,522 

340 
1,791 

z, 001 

30 

1,400 
100 

I, 113 

..... 

..... 

.__.. 

..... 

..... ._.. 
._._ 

- 
- 

73,610 1,370 

16,739 310 
24,991 1,713 

............................ 
64,875 1,884 ................... .................. 

525 25 

I I I I I I 

Hillsboro. I Pasoo. 

1,800 
60,565 
13,125 
5,000 

U6,920 
1,340 
10,000 
1,735 

527,065 
--- 

1889. 

50 
1,247 
262 
100 

15,734 
85 
150 
260 

43,063 

rounds. Value. 
-- I 

13,810 205 
32,007 2,312 

1880. 1 1888. I 1880. - I 
'ounds, 

29,929 
34,154 
108, 704 
7,077 

24,287 

28,473 
11,442 
35,000 
19,916 
14,081 
438,315 
136,807 
1,200 
10,955 
87,112 

15,919 
2,200 

102,938 

17,104 
72,080 

01,115 
17,062 
4,000 
t14, 540 
1,340 

10,244 
1,760 

738,754 

....... 

....... 

- 
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Angel-fist, fresh.. 
Bluefish fresh .. .-. 
Channelbnas,fresh .. 
Crevalle, fresh.. 
Drum, salt -water,  

Groupers fresh 
Jurel f r e h  
Mull&, fresh ........ 
Mullet, salted ........ 
Mullet roe salted 
Pompano k s h  
Sailor’s ohoioe, fresli. 
Sheepshead fresh .... 
Snappers r&, fresh.. 
Sna pew: gray and 

ani& ninok’l, fresh 

Sponges 
Oysters 

Turtles 

fresh 

otiers,  fresh 

P rout, fresh ......... 

pegs 
orrapins 

Total .......... 

117 

.................................................................. ................................................................. 
1,000 $15 1,800 $27 2,000 $50 2,300 858 ......................................... .:. ......................... 

.............................................................................. ...................................................................... ......................................................................... 
172,500 1,494 157,160 1,300 94 296 1070  60 348 718 
28,900 722 30,500 762 52:OOO 1:159 57:850 1,298 .................................................................... ...................................... 1,250 50 550 22 ................................................................ 

....................................... 9,000 220 7,300 190 

5,000 75 7,600 112 16,300 342 10,540 231 

.............................................. 27,125 909 34,440 1,230 

............................................................................. A 

................................................................ 
............................................................................. 
............................................................................. ........................................................................... 

-__---- ---- 
208,900 2,329 198,900 2,321 231,401 4,884 197,328 4,377 

16.-Tablq showing by oouwtics and species .the yield of the psI~eries of the west coaet of Florida in 1889 
and 1890-Coutinued. 

I Hernando. I Citrus. I Levy. I 

58,302 
10,000 
11,688 

875,886 
45,052 
4,348 
1600  

’21:892 
116,785 

6,000 

500 
218,972 

4,100 
116,200 

3,330 
4,180 

. 89,958 

............... 

1889. I . 1800. I 1889. 

870 
250 
176 

I 8,769 
1,035 

217 
75 
328 

1,762 
150 

25 
4,880 
5,000 
3,602 

400 
130 

6,297 

Spccies. 

Mu1lot,fresli ..... 
h l l e t r o o , s a l t e d  
Mullet, salted.. .. 

Total ...... 

Pounds 

I 1889. - 1  1890. 1889. ’ 1890. ’ ---___-___---- - -~ 
law* I 1889. 

Pouuds. Valuo. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. - ~ - _ _ _ _ _ _ _ _ ~ - _ - - _ _ _ -  
291,250 $4,750 275,000 $5,000 807,125 $12,240 825,500 $12,500 ................ 01,876 $000 

4,000 200 4,800 240 .................................................................... 78,750 2,700 87,500 3,000 207,250 6,000 210,250 6, 250 21,875 $625 26,250 750 

025 . 88,125 1,650 
___---_______---- -- 
344,000 7,050 367,300 8,240 /1,014,876 18,%0 1,041,750 18,750 21,875 

20,740 
30,333 

106,165 
6,100 

60,065 

l2,006 

51,735 
6,550 

22,760 
121,380 

........ 
000,981 

9,000 

........ 

........ 
750 

227,496 
952 

145,425 
3,330 
6,000 

70,705 

1,809,003 

iraluo. 

$164 

---_ 
I Lufavetto. I Taylor. I 

Pounds. Value. Pounds. Value. ----- 
....................................... ................................ 

- 
iralue. 

600 
607 I .... , 

$312 
455 

1,592 
77 

010 

181 
9,100 
1,170 

878 
450 
342 

1,820 

..... 

..... 

..... 
30 

4,550 
966 

5,194 
400 
126 

4,506 

................................ ........................... 

12,553 
- - 

fresh.. 
Channel baas fresh . . 
Flounders &ah ..... 
Mullet fr&h ......... 
h l l e t :  ealtod.. ...... 
Mullet roo, salted.. .. 
Pinflsb fresh ........ 
poni a&,snlted. 

Shoepalload, fresh.. .. 
Snappers, rod, fresh.. 
SPanish mnck’1,fiesh 
Spanish muukorel, 

S@a&sa, fresh ....... 

salted.. 
nout , f rosh  ......... 
Trout, saitod.. 
~ i ~ c e l l n n e o u s  flsh, 

fresh .............. 
~ i ~ o d l u n o o u a  flsh, 

1890. 

Pounds, Value. -I- 

............................................ 
10,000 18,300 306 

800 1 3?: 1 750 15 
1,332,375 19,380 1!255,625 18,220 
320,675 1 8,680 .170,475 9,872 
12,300 645 14,400 751 
4,800 96 5,000 100 .................................... 
3,200 64 3,500 70 

18,750 275 14,920 307 ................... r.. ......... 
600 36 500 30 

........................................... 
18,200 202 13,600 303 ...................................... 
5,200 156 6,000 130 

19,800 $297 
29,196 433 

102 , ld  1,633 
4,904 I 73 1 

63 

542 
50 
8 

42 
971 ...... 

...................................... 
0,500 163 3,000 8% 

................................ ................................ ................................ 
...................................... 

................................ ................................ 
13,400 I 338 0,400 I 178 

Jefferson. I 

5,000 

151,990 

125 1 3,100 85 

4,731 120,500 3,363 

................................ ................................ ----- 
I 

I 1 

I Wakulla. 

Speoies. 1- 188; 1 189; 
----- 
Pounds. Value. Pounds. Value. ---- 

Black bass fresh.. ... 4,300 5,000 $100 
Bluefl~h,f&h ....... I 900 $E! I 850 I 50 
Bream and sunflsh. 

I Calhoun. Franklin. I 
1889. 1 1890. I . 1889. I 1890. 1 

... :....I .... ........ 
1,600 1,800 ....................... 

32,480 476 25,600 ............... 2,000 
500 1 12 1 300 

.........I ....... 
17,000 I 850 I 16,000 

...................................... 
5,912 1 13;OOO 1 $325 1 12 000 1 $800 1 
8,082 06,009 2,520 8O:OOO 2,100 
3,687 18,000 1,260 16,000 1,120 

800 I ......... I ....... 1 .........I ....... I 
...... 
6,007 
16, 971 

W, 066 
- 
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16.-Table sl~ozving by countiea and specie8 the yield of the fisheries of the west coast of Florida in 1889 
and 1890-Continued. 

Washineton. I Santdi Rosa. I Eacambia. I 

AngeLfisb fresh.. 
Bluefleh, f&h ...... 
Dream and sunfish, 

fresh ............. 
Channel bass fresh . 
Channel bass: salted 
Croakers, fresh 
Flounders, fresh.. .. 
Groupers, fresh ..... 
Jurel. fresh.. ....... 

Species. I 1889. 

................. 
26,444' $510 

2,079 21 
3,136 42 
1,000 25 

110 3 
9,500 95 
21.425 214 

.................... 

~ Pounds. I Value 

SilvOr perch fresh . . 
Snappers, re& fresh. 
Spanish mnckerel, 

fresh ............. 
Spanish mackerel, 

salted.. ........... 
S ota,fresh .......... 2 rout, fresh ........ 
Trout, salted.. ...... 
Whiting, fresh. ...... 
Miscellaneous fish, 

fresh ............. 
Miscellaneous 5811, 

salted.. ........... 
rurtles ............. PyRters. ............ 

, 

Lady&sh.fresh...-.~ Lnd flsh, salted.. .. 22,800 4;929 1 684 49 

Mullit, fresh ........ 46,055 848 
Mullet salted.. ..... 432.000 11,259 
Mullet' roe, salted.. . 71.400 4.673 

............... 
85,000 

14,056 

16,000 

748 
............... 
83,950 ................ 
12,815 

52,000 
49,441 

100 

Pinfish. fresh ...... ~ 1 . .  ...... .I.. 1.. . 

2,375 

,427 

421 

24 
2,075 

126 

1,345 
2,792 

2 

Pompano, fresh ..... 4,016 
Pompano, salted.. .. 50,600 
Sheepshead, fresh.. . 5,257 

697 

150 

25 
1,166 

121 

863 
3,173 
...... 
!8,781 

597 
1,732 
106 

19,549 591 j 32,624 949 216,267 

....................................... 
..................................... 25,145 

1,546 49 900 28 37,316 ....................................... ..................................... 14,934 

10,120 110 , 9,833 105 ........ 

........................ 297,500 

172,362 4,147 ,194,023 4,870 15,422,663 

....................................... 
740 21 j 7,000 ...iii./ 740 ------ 

Total .......... 1,014,861 J0, 445 I I< 

Species. 

Amber-fish. fresh . . 
Kllgui.flNiB, fresh.. . 
Ulwk bilss, fresh.. . 
Bluetiah, fresh ..... 
Bream and sunfish, 

Channel bass, fresh 
Channel bass, saltec 
Crevalle, fresh ..... 
Croakers, fresh .... 
Drum, fresh-water, 

fresh.. ........... 
Drum, salt-water, 

fresh ............ 
Ylounders, fresh.. . 
Groupers, fresh.. .. 
Grunts, fresh ...... 
Jurel, fresh ........ 
Kingflsh,fresh ..... 
Lady-fish, fresh.. .. 
Lad 5sh, salted.. . 
Mudit fresh ....... 
Mull& salted.. .... 
Mullet' smoked.. .. 
Xullet'roe, salted . . 
Pinfish, fresh ...... 
Pompano fresh.. .. 
Pompano,'salted ... 

fresh.. ........... 

- 1890. ' I 1889. 1 1800. 1 1889. I 1890. 

Pounds 

....... 
17,241 

2,275 
2,584 

50 
33,500 
29,866 
4,847 
22,000 
40,915 
489,450 
81,800 

5,086 
24,700 
5,126 

100, 260 

22,239 

5,600 

843 
44,950 

11,466 

32,200 
56,385 

....... ....... 

....... 

....... 

....... 

....... 

....... 
083,383 - 

I-_ 
Value. Pounds. value. Pounds. ~a1uo.I Pounds 
_ _ ~ _ _ _  I I I -  I---/__ 
...................................... ' 13,102 
8344 1 23,540 1 Q454 1 15, 501 1 I a31, 46Y 

.......I :: ....... I ....... I._._ ..... I.... . . . I . .  ...... ..................................... 36,368 
2 ....................................... 

335 6,060 60 4,600 47 321,262 
18,363 184 25,599 93,842 

~ 89.592 1 4.225 1 42 1 4.741 1 -. 
660 
753 

LO, 985 
4,876 

521 
785 
109 

2,811 

...... 

...... 

l . . ~ i ; i ~ ~ . l . . . i i ~ . i . 2 ~ ; ~ ~ ~ . l . . . ~ ~ 3 . i . ~ 8 6 ; 2 2 2  

......... ....................... I... ..... ...................................... 
................ .I.. ............. 24,509 I 4,737 1 622 ~ 6.001 1 6621 79,107 

$184 1 40,465 1 w 9  
6,859 286,053 7,819 

i;: 1 21,863 1 324 
40,505 855 

565 42,923 650 
........................ 

....................... 
329 1 43,035 1 022 

15,825 62,369 13,215 

9,252 238 545 9,494 
/ * I  1 ........................ 

349 1 35,315 1 508 
1,468 36,564 1,578 

521 

.. ........ 

........................ 
21,025 336,875 26, 678 

21 I 2,250 I 53 

.71,052 18,437,398 1199,884 

SUMHARP. 

1889. 1890. 11 I 1889. I 1890. 

Pounds. 
___ - 

60,000 
89,690 
4,300 

364,397 

25,859 
390,997 
1,000 
17,280 
36,368 

48,974 

102,805 
20,120 
417,522 
611,855 
167,616 
456, 231 
103, 426 
22,800 

,794,586 
,728,785 

4,500 
244,080 
33,309 
267,603 
76,002 

___ 
Value. Pounds. 

$2,400 65,000 
1,423 126,726 

86 5,000 
9,315 420,046 

719 38,088 
6,005 457,737 

25 .......... 
246 18,024 
565 42,923 

684 52,884 

__I__ 

2; 149 
16, 747 
1,502 
884 

97,699 
Ed, 306 

215 
15,21R 

475 
20,596 
a, 048 

$2, 600 
2,005 
100 

10,398 

966 
7,286 ....... 

287 
650 

771 

1,836 
336 

4 490 

3, 666 
12,625 
1,556 
660 

118,572 
80, 184 

148 
17,257 

778 
24,489 
1,870 

22: 202 

sm- bere; gray mnc! 
ot?mrs, fresh _____. 45,867 

Spaniah mackerel, II Ralted ............. 
Spots, froall. ........ 25,145 
Trout, fresh _ _  _._ _. . 517,241 
Trout, salted .__. __. . 97,440 
Whiting, fresh,. ... 14,934 
Miscollitneous 6811. I/ fresh .............. I 436.260 
Niscellaueous fish. I/ salted ............. I 93,500 

I/ Ovatow.. .......... .12, OM, 097 
Sponges ............ 316,559 

I1 Quahorrs.. ......... .I 7.330 ......... 5,000 ............. 432,877 
Turtle eg 7s.. ....... 0,000 11 Tortoise s%cll. ...... 1,003 / /  Totnl .......... 23,597,240 I- 

--__- 
Value. Pouncls. Value. __ ! I  
$844 58,277 I $856 
124 1 5,700 I36 

9,465 513,797 9,449 

05,557 14,172,942 123,799 
424 I 36,177 796 

927 ~ 47,303 1 967 

17,405 434,193 20,908 

506 0,800 ~ 192 
349 35,315 608 

11,409 551,113 12,036 
2,413 51,350 1,342 
361 25,242 521 

20,404 1 477,211 1 22,389 

2,054 I 67,000 1 1457 
81,087 1 :J60,772 438(082 
75,189 2,597,567 93: 692 

125 1 4,180 130 
18,706 408,256 20,972 

900 6,625 994 
2,510 I 1,153 2,884 

747 7,330 747 

I I I 
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Angol.tish freeh. 

Groupers, fresh.. ... 

Mulletl rot,, sdtud.. 

Ulueflsh, desh.. 
Channol bass, froah. 

Mullot,fresh ........ 
Mullet enJted 

Pompano, fresh.. 
Seilor'a clioico, Iiesh 
sheepshead, fresh ... 
Spamsh mackerel. 

fresh 
lrout,freeh ........ 
Oystere.. 
Qunhogs ............ 
bpon r e  ............ 
Tur$s ............. 

Total ......... 

I 1  

Tortoise shull.. ..... 

Products of the vessel and shore jishcries.-In the foregoing discussion of the fish. 
eries by counties the persons arid apparatus employed in the vessel and shore fisheries 
were exhibited; it therefore only remains to  present the products resulting from each 
of these branches. 

Although the vessel fisheries of Florida are much more extensive than in any 
other Gulf State, they are considerably less important than the shore fisheries. Ves- 
sel fishing is prosecuted from eight counties, but it is relatively important only in 
Monroe and Escambia counties; in the former the sponge fishery and in th0 latter the 
red-snapper fishery take precedence. 

Iu 1890 the vessel catch amounted to 5,287,210 pounds, valued at  $427,762, this 
being a substautid increase over the previous year. The most important products of 
the vessel fisheries are sponges (the value of which was $254,737 in 1889 and $283,051 
in 1890) and red snappers (the yield of which was worth $92,259 in 1889 and $115,371 
in 1890). Table 17, which follows, is a detailed exhibition of the products of the ves- 
sel fisheries. 

As shown in Table 18, the yield of the shore fisheries of Florida in 1889 was valued 
at $573,539, and in 1890 at $636,377, the marked advance in the latter year being 
chiefly due to au increase in the sponge and oyster fisheries. The most prominent 
products in 1890 were, in the order of their importance, mullet, worth $204,317; 
spohges, worth $166,631 ; oysters, worth $84,020; pompano, worth $24,597; grunts, 
worth 822,202, and turtles and their products, worth $19,923. Monroe County also 
ranks first in the extent of its shore fisheries, and Escambia Oounty occupies the 
second position. 

li*.-Table elbowing by colcntiee and epeaiee the yield of the ve8aeljiielwrise of the west ooaet of Florida in  1889 
and 1890. 

-- 

I Monroe. I--_- Mmatoe. Hihboro. 

Species. isso. 1 1800. 1889. I 1890. - I 1889. I 1800. 

Pounds. Value. P O I I ~ ~ H .  Value. Pounds. Value. Pounds 
_I___-~_I __ --- 

..................................... ...................................... 1,800 
.................................. 1,500 23 2,000 
50,700 '$2,400 ......................................... 
51,500 386 55,000 $419 82,100 657 W 7 5 0  ........................ 15,000 000 ........................ ................. 2,200 154 ........................ ............ . .A.. .................. 14,700 086 18,100 .................................. 750 11 800 
1,000 15 1,200 18 12,500 188 15,000 

............................................... 0,250 281 8,075 
900 14 1,000 15 4,100 82 4,000 ..................................................................... 

1,330 200 1,330 200 ....................... 
107,322 246.054 220,309 275,500 ........................ 
89,345 4,909 84,03! 4,745 ........................ 

.I 10 .I 9 ........................ 
1,070 144.575 

---I__---- 

302, I00 254,738 1 381, GO2 281, W 124,500 

Value. 

$la 

do 

750 

$0 
........... 

I I I I I I I .  

Pounds. Value. Pounds. Value. -_--______ 
............................... ............................... ............................... 

*..-. ....... 1 ............... ............................... ....................... ' ............... ...................................... 

3G3 I 
80 

....... ............................... ........I .......I ................ ........,....... 
....... 
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17.-Table siboiving by counties and species tlw yield of the vessel$sherries of the west coast of Plorida in  1889 
and 2890-Continued. 

Chmuel bans, saltcd 
C;roupers,lt.eah 
Mullet, salted. 
Mullet roe, salted.. 
Pompano, salted ......... 
Snappera, red,fresh.. 
Spanish mackerel, 

Trout, aalted.. 
Miscellaneoue flsh, 

Oysters 
Sponges ............. 

salted 

Total ........... 

Species. 

.___ 

.............................................................. ................................................................... ....................................... 26,650 $603 96,100 $2,U .................................. 2,800 168 11,090 7: :. ........................................................ ................................................ 2,000 ! 

......................................................................... ..................................................................... 

.......................................................................... .............................................. 128,800 3,018 150 100 3 6' 
52 $05 3,300 $4,200 5,047 8,018 Z:IOO 3:3! ----___-- - 
52 05 3,360 4,200 103,297 11,807 207,390 9,s; 

Levy. - - 
- 188; 189iJ. 

Pounds. Value. Pounds. Value 
-__.__- 

............... 
23,000 
85,000 

7,200 
10,000 

Franklin. 

1,042 
2,375 

180 
250 

1889. I ' 1890. 

10,000 .............. .............. -- 
146,300 

Pounds. Vnlue. Pounds. Tali -1-1-1- 

250 

4,217 

2,050 
13,098 

1,200 
5,475 

I I I I I I I I __- I Santa Rosa. I Escambia. 
- 

$25 
272 

12 
78 

Specie#. 1 1889. 1 1890. 1- 1889. 

1,200 
10,074 

1,200 
2,200 

Pounds. Value. Pounds. Valuc. Pounds. t-1-1-1-i- 
12 
31 

Angel-fish, fresh.. ................................ 1,013 
BlueJish frcsli ...... 873 $17 724 $14 12,348 
Bream &d sun5811, 

frosh ........................................... 1 337 
Channel bass. fresh. 1 1.093 1 zo I 1.275 I 17 1 2:358 

1,337 
4,951 
1,000 
1,181 

360,539 
18,913 
4,487 

150,301 
20,650 
2,800 
1,350 

18.241 
23,600 

750 
14,823 

720 
,092,620 

13 
80 
25 
12 

5,593 
189 
44 

1,380 
003 
168 
13 

1,071 
1,042 

11 
231 
11 

92,259 

Channel bass,'s&ed. 
Croakcrs, frosh 
Groupere, fresh __._. 
Jurel, fresh., 
Lad -fiah,fresh 
MUIT et fresh ....... 
Mulletroe snlted 
Mulled salted.. 

Pinfish, fr&h 

~~ 

I .  lrout; salted ............................................. 
salted.. ................................................. 

OvsBrs.. ......................................... 49,000 

Miacellan~ous fish, 1 I 1 I I 

.. .:. ............ .:. .................. ................................... 1,181 
8,797 38 4,690 47 290,542 ..................................... 18,913 .................... 585 0 4,437 

250 3 100 2 25,541 ........................................... ......................................... ..................................... 1,350 

uabogs ................................................. 

Tortoiao shell.. ........................................... 
g o n  es .................................................. 
& r b s  ............ I 740 1 21 I 7,000 I 140 I 740 

............... 
1,200 

330,201 
18,000 
3,570 

172 290 
101:300 
20,290 
1200 

23:724 
8,200 

800 
18,654 

800 
,804,342 

__- -._- -- 
Total . ,  . . _. . _.I 38,708 1 1,295 1 78,507 i 2,041 /8,410,057 

12 
3,365 

180 
36 

1,471 
4 014 
1:359 

12 
1,450 

312 
12 

2Q3 
12 

115,371 

'slue 

$10 
240 

13 
37 

12 
2,070 

189 
44 

340 

- 

..... 

..... ..... 
13 

275 ..... ..... 
26 
11 

19,052 

249 

..... 
10 
48 ..... 

..... 
5,250 

21 

..... ..... 

..I.. 

I( 

18,822 

1,200 
298,011 
18,000 
2,985 

22,540 

1890. 

12 
2,983 

180 
30 

300 

S p i f s b  'mackerel, 
fresh ............. 

Spanish mackerel, 
salted.. s ots, fresh., 

'&out. fresh ........ 

7,500 1 225 13,600 I 407 8,445 

..................................... 1,020 
904 1 2 7 I85 1 0 1,579 

................................................. 

........ I ....... 

............... 

............... 
53,375 

1,850 

,189,221 

............... ............... 

............... 
__- 

............... 
1,200 12 
3,083 I 338 

5,053 

33 

120,377 

........I ....... 

............... 
1,827 37 
8001 12 

,754,802 110,737 

11,039 I 339 
I ............... 

1,585 1 18 
750 20 

Washington. 

1889. 

Zouuds. IValue 

1,000 
9,500 1 $$E 

........I ....... 

1,813 [ !$: 
16,021 

22,195 1 755 

7,200 180 
1,620 10 
7,483 171 

10,000 250 

31 ' 10 --- 
,340,804 375,300 I 

1890. 

Pounds. - 
....... 
33,500 
50,200 
7 000 
8: 200 

100,260 

600 
5,800 

9, GOO ....... ....... -- 
214L560 

I. 
- 
I_ 

- 
Value 

..... 
$335 

1,240 
490 
312 

2,811 

12 
141 

225 ...... ...... 

1890. 

Zounds. I value. 

33,274 I 1,109 

12 



FISHERLES OF THE GULF STATES. 121 

18.-Table showing by counties a i d  specie8 the yield of the shoreQsheries of the weet ooaet of Plorida i~ I889 

Drum, sdt-wntcr, 
fresh .................................................................... ,... ....... 

Grunts, fresh ........ 687,030 10,688 650,050 21,707 
Kingfish, froah.. ..... 456,231. 16,747 201,725 12, GZ5 
Lndv-tiah, fi*csh.-.--j 4,880 1 515 1 5,000 I F(no 550 1 I ' I 1 

3 2x1 w m  2.008 woo 

and 1890. 
Monroe. Lce. De Soto. 

Species. 

6,110 I1 1,%5 91 

1,372,560 10,475 1,488,136 10,975 

............................................................... .............................................................. .............................................................. 
60,000 1,650 134,000 3,050 

Amber.fish, frosh .... 

fresh 

Pinfish, fr&h 
Pompano, fresh.. 
Pompano, salterl.. .................................... 
Sailor's choice, fresh. 
Shoopshoad, fresh. i i  5,000 

........................................................................ .................................................................. .I. '2,350 353 3,500 625 ................................................................ ................................................................... 
20,000 1,000 .............................. 

Mnllot. frcsli ........ 1 10.000 I 400 I 12,600 I 

........ 
frcsh .............. 

Snn-imrs; gray and 
o&er, fresh 

Spanish mnckord, 

Trout,fresh 
Misoellanoous flsh, 

fresh .............. 
Sponges.. ............ 
Oysters 
€@liogs 

urtlos .............. 
Turtlc og 8 
TortoiBo &$: :: 1 

.... _--- - 3  - - -  7 - - -  

Mullot saltcd. ...... .I. -1.1.. ........................... 707,900 31,070 1004,348 21,559 
Mnllot: snrokud ........................................ 1 1 1 -"" I 3,000 -'-- 1 150 1 2:OOO I 100 
Mullet. roe. salted .. .). ................................. 60,074 3,918 00 843 3,408 

1,000 126 6,318 67 4,360 55 

17,084 1,026 17,055 1,077 
I, ooo 

.......................................................................... 51,385 642 63,750 G72 

378,000 18,000 410,850 20,843 .............................................................. 
110,273 121,300 138,008 161,875 .............................................................. ................................................ 10,300 840 13,825 -1,005 37,100 2,120 78,295 4,616 

197,747 7,267 207,174 7,007 3,600 280 3,000 240 4,000 320 
............................................... ................................ 1,330 02 1,330 02 ................ ............................................................... .............................................................. 3,000 540 4,200 630 

1,000 2,500 1.150 2,875 __.-_______.----__--__I 
6,117 225,187 1781,746 37,023 691,500 I '27,470 1,823,315 

Snuiiiors. red, froah ..I 100,000 1 

22,644 2,029,140 27,534 

................................ ,I 10,300 4,000 I 115 601 15,515 4,6001 '21 
. 64,286 8,257 56,945 3,411 

$401 
683 

1,531 
121 

363 

160 
700 
355 
203 

.8,988 
3,004 

48 
870 

4,608 

237 
66 

1,484 

257 
4,687 

1,720 

340 

80 
14,706 

85 
170 
284 

31,315 

404 

,I.. .,iii4.(. .; .os./' ..618i6.(..;.ii.l 
, 119 970 1 600 125 175 1612 

----- 
................................ ......................... 1...... ................................ ................................ 
................................ 
................................ ................................ ................................ ................................ ................................ 

25,200 $297 121,100 $1,100 
60,350 905 57,450 1,121 ................................ ................................. ................................ 

................................ ............................... ................................ 

................................ ................................ 

................................ 

................................ 

................................ ................................ 

................................ 
76,660 1,202 170,150 2,221 

...................................... 

....................................... 

................................ 

................................ ------ 

,I ......... I ....... I ......... 1 ....... I 

Angol.flsli fresh.. ... 
Chnunol bnss, fresh.. 
Crovnllo, frush ....... 
Drum, froah-wntor, 

fresh .............. 
Drum, salt - wator, 

fresh .......... .:. . 
Flounders fresh.. ... 
Groupors, krosh. 
Grunts frcsh. ....... 
Jurel, f k l i  .......... 
Mnllot fkosh ........ 
Mullut' salto Mullet: smo&i : : 
Mullat roo, snltod.. .. 
I'onignno, fresh.. .... 
Pouiprino salted.. ... 
Sailor's oioioe, fresh. 
Sea bnsti, fresh.. 
Shctcl~sl~o~~d frosh . 
Sno pew, &ay and 

Slmnish 'iuaok'l froah 
Spnnisii n l a o d ,  salt. 
Trout froall ......... 
Misocilaneous tiah. 

~iecol lanoous fleh, 

Oysters.. ............ 

Turtle eggs.. ........ 
Total .......... 

Bluoflsh, fi!csoeh ....... 

otyiers frerlh. ...... 

froall ...................... 
aaltoc1 ..................... 
11nhogs ..................... 

%irtlus .............. 

Pouuda 

20,051 
20,071 
00,823 
0,269 

24,400 

10,842 
10,677 .............. 
7,702 

10,004 
1,324,024 
308,825 ........ 
33,050 
20,535 
15,112 
14,871 ............. 
01,110 

10,130 
16,741 ........ 
60,776 

525 

00,000 
665 

2,122,590 
--- 

Total.  ......... .11,030,101 1197,282 11,83 

20,082 
27,501 
75,510 
6,043 

$500 
551 

1,251 
93 

$517 
380 
000 
80 

840 

274 
143 

118 
174 

9,291 
7,055 

1 885 
1: 034 

747 
214 

1,182 

310 
1,432 

1,802 

...... 

..... 

.._-. 

..... 

..... 

..... 
25 

1,400 
100 

19,608 

..-.. 
- 

.............. 
27,400 
20,493 
8,300 

13,841 

- 
1800. 

1,320 
1,060 

416 
206 

Pounds. Vahio -- I 

.............. 
64,262 

17,639 
18,875 

07,095 
.............. 

1,297 

840 
1,428 

1,921 

23,007 I 338 

26 703 405 
11:378 I 159 

....... .]. ..... 

... .iio.J.. . .ai, 

.............. 
00,000 1,400 

605 I 100 -- 
!,;142,103 134,704 

i .~ I -L-'-- ' 

Pasoo. I Hillsboro. 

1880. - 
?ounds. 

21, IO8 
22,535 
16,162 
5,921 

10,608 

15 088 
8: 542 

30,000 
10,433 
11,010 
425 062 
i33,875 

1,600 
5, 900 

80,062 ........ 
14 394 

80,471 

13,810 
32,001 

.60,606 

13,125 

6,000 
357 010 

1' 340 

1,735 

2: 000 

1, aoo 

* 10: 000 

,407,215 - 

__ 
Taluo. 

$310 
423 

1,040 
89 

277 

217 
114 
600 
310 
208 

0,637 
2,620 

65 
330 

4,075 

209 
60 

1,105 

205 
2,319 

50 
1,247 

202 

100 
.a, 348 

85 
160 
260 

...... 

,o, 677 - 

1800. I 1889. I 1890. I - 
Pounds 

20,029 
34,154 

108,704 
7,077 

24,287 

20,473 
11,442 
35,000 
IO, 016 
14,081 

1,438,315 
136,807 

1,200 
10,056 
87,112 

15,910 
2,200 

102,038 

11,104 
12,080 

91,115 

11,062 

4,000 
406,6G5 

1,340 
10,244 
1,700 

- 

....... 

....... 

1,730,87f 



, Speoies. 

Levy. ___________ I 1889. I 1890. 

Hernando. Citrus. 
- - - __ - - 

1889. I 1890. 1889. I 1890. 

Value. Pounds. 
__ -- 

~ ~ 

Species. 1889. 1890. 1889. 1890. 1889. 1890. 
____ ~~ 

Pounds. Value. Pounds. Value. pounds. Value. Pounds. Value. Pounds. Vnlue. Pounds. Vrtlne. 
_____ ~ - - ~ _ _ _ -  .-----__- 

Mullet, fresh ....... 261,250 $4,750 275,000 $5,000 807,125 $12,240 825,500 $12,500 I---- ................ 01.875 $000 
Mullet, salted ..___. 78,750 2,700 87,500 3,000 207,250 a,ow 216,250 6,250 21,875 $625 26,260 750 

4,800 240 ................................................................. 
Total .......... 18,750 21,875 025 88,125 1,660 

------ 

1 Wakulla. I Franklin. I Calhoun. I _ _ _  __ __ 

Mullet roe, aalted.. ~ 4,000 

Speoies. 1889. 1890. 1889. 

Pounds. Vnlue. Pounds. Value. Pounds. Value 

Black bass, frwh .... 4,300 5,000 $100 ............... 
Blueflsh,freah ....... 900 % 850 60 0,700 $145 
Bream and sunflsh, 

fresh .............................................. 10,000 500 
Channel bass. fresh.. 16, 000 320 18,300 366 26,350 552 
Flounders fresh ..... 800 16 750 15 ............... 
Mullet frc'sh.. .. .A .  1 332 375 19 380 1 255 a25 18 220 245 250 4 683 
Mullet: aalted.. ...... 520,'675 8: 680 b70,'475 9,'872 154: 000 4: 568 
Mullet roe,salted .... 12,300 045 14,400 751 19,200 1,146 
Pinfish,fresh ........ 4,800 96 8,000 1UO ............... 
Pompano Ralted ..................................... 1,500 53 
Seabass kresh. ...... 3,200 64 3,500 70 ............... 
She0 &ad fresh .... 13,750 275 14,920 307 22,430 476 
Span%h m 2ck e r c l ,  

fresh .............. 600 36 500 30 500 12 
Spanish m a  c k o  r el, 

salted .............................................. 1,000 35 
Trout fresh ......... 13,200 292 13,600 303 37,910 821 
Trout: ealted.. ...................................................... 
Misoellaneous f l ~  h , 

fresh .............. 5,200 156 6,000 180 17,000 850 
Miscellaneous flsh, 

salted .............. 31,500 484 28,600 429 ............... 
Sponges .............. 990 990 040 640 1,975 3,160 
Oysters .............. 17,815 a40 18,095 653 933,086 22,832 

TOM .......... 1,778,405 '32,213 1,768,255 32, 086 1,476,901 39,833 
--..---- 

I 

Angel-flsh fresh.. 

Channel baas, fresh.. 
Crevalle, fresh. 
Drum 

Groupers, fresh.. 
Jurel, fresh.. 
Mullet fresh ........ 
Mullet' salted 
Mullet' roe, saltad.. ... 
Pompano, fresh.. 
Snilor's choice, fresh. 
Sheepshed fresh _ _ _  
Snappers, r&, fieah.. 
Sna pers, gray and 

Spanish m a c k e r e l ,  
fresh 

Trout, fresh ......... 
Oysters 

Turtles 

Blueflsh, fksh.. 

s a  1 t ~ water, 
iresi 

....... 

etgers, fresh 

Sponges. 

uaho s % F i n  errrtp 8 

Total ........... 

.......I.... .... 

-- _. .- 

Pounds. Value. Pounds. Value. Pounds. Value. Pounds 

........................... ................................ 20,749 .............................. ................................ 30,338 

.............................. ................................ 5,100 

...................................... ................................ 60,065 

................................ ............................... 12,066 
172,500 1,494 157,100 94,296 1,070 a0 348 718 909,g~i  
28 900 722 30,500 52,000 1,159 57:850 1,298 51,735 ...I.. ................. ................................ 5,556 .................... 1,250 50 550 22 9,000 ................................................................ 22,750 
1,500 23 2,000 90 29,520 1,024 24,000 630 121,330 ........................................................................ 

....................................... 9,000 220 7,300 190 ........ 
.............................................................................. 750 

5,000 75 7,500 112 lI3,300 342 10,540 231 227,406 ............................................................................. 900 .............................................. 27,125 gas 34,440 1,230 145,425 ............................................................................. 3,830 ........................................................................... 5,000 .............................................................................. 70,705 

208,900 2,329 198,900 2,321 231,491 4,884 197,328 4,377 1,809,041 

_____ 

1, 000 $15 I ,  800 2,000 $50 2,300 $58 106,105 

............................ ........................................ 

--___ ----- ---- 
I 

- . 

$312 

1,592 
77 

455 

- 
12,488 1,,74!!,418 

Jefferson. 

19,800 

102,137 
4,904 

29,190 

__ 
Value 

910 

181 

1,170 
278 
450 
342 

....... 
9,100 

1,820 ....... 

$297 
438 

1,533 
73 

876 
250 
176 

8,759 
1,035 

217 
75 

328 
1,752 

150 

...... 
25 

4,380 
800 

3,602 
400 
130 

a, 297 

58,392 

11,888 

45,952 
4,346 
1,500 

21.892 

10,Ooo 

875,886 

i ia ,m5 
6,000 

- 
1,593 

====I 

36 
4,550 
900 

5,194 
400 
125 

4,596 

500 
218,972 

800 
116,200 

3,330 
4,180 

89,958 

Pounds. Value. 

7,550 $164 

12,000 600 
28,500 607 

322 250 5,912 
293:350 5,914 
49,200 2,872 

1,800 a3 

26,500 542 

1,200 42 
44,025 971 

16,000 800 

300 8 

............... 

1890. 1 1889. 1 1890. I 
Pounds. Value. Pounds. Value. 

--------___-___.----- 
................................................ ................................ 

................................ ................................ .............................................. 
13,000 $325 12 000 $300 
96 000 2 520 8O:OOO 2,100 
1s:ooo 1:zao ia,ooo 1,120 

6,600 163 3,000 82 
............................................... 
............................................... ................................ 

.............................. ..I 

................................ ................................ 
13,490 338 6,400 170 I ................................. 

............... 
1405 

!,175,862 

.,373,182 

6,000 125 3,100 
2,316 ................................ 

33,301 ................................ / 
L-----------_--cc 

54,112 161,990 4,731 120,600 3,863 I 
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I 

28.--l'aldc shozoi~g by aouniiev and specicethe g ie ld  of the altore jiis11Wie.3 of ilcc west coast of Plorida iii 1889 
and 1890-Continued. 

'ounds. Vnluo. Pounds. Valuo. Pounds. 
- _ _ _ - ~ - -  

- 
Washington. 

_______.-- 

Spoeius. , 1889. I 1890. 

2,203 
18,363 
4,225 

30,904 

I Escmbia. I Snnta Roan. 

....................................... 
22 ................ 24,720 

184 25,599 250 74,929 
42 4,156 42 85,155 

414 29,283 391 
....................................... 
........ / 

1890. 1 

....................... ........ 

12,049 

042 

10,120 

300 1 19,004 542 200,822 

22 724 22 35,737 

....................................... ............................... 23,525 

............................... 14,934 

110 9,833 105 ........ 

............................... 248,500 

....................................... 

....................................... 

...................................... 

............... 
33,730 
35,814 

25,242 
............... 

400 
1,558 , 

521 

SniCipura, gray nut1 
others, frosli ........ 

SlinnisIi mnclcorol,  
frosll.. .............. 

Spanish n r n o k o r o l ,  
snitoa.. ............. 

ppot,, frost:. .......... 
l rou t ,  frosh.. ......... 
Troat, snltod.. ........ 
Whiting, frosli. ....... 
Miscellnneoirs 1 i s h  , 

fresh.. .............. 438.200 1 10.404 

45,807 

322,019 

927 

10, 050 

11,400 
29,525 

509,758 
87,440 
14,934 

320 
333 

11,298 
2,103 

301 

bnluo. 
- 
..... 
$344 

23 
35 

2 

299 
48 

000 
753 

9,739 
4,380 

521 
473 
100 

..... 

..... 

.._.. 

Bnluo. 

$174 
0,013 

108 
422 
553 

247 
999 
852 

0,059 

- 

..... 

.._.. 

..... ..... 
310 

5, 550 

1,577 
413 

7,098 

9,003 

333 
1,421 

301 

..... 

..... 

..... 

..... 

.._.. 
15,775 ..... 

39,205 1 $557 1 
275,079 7,601 

~hgol - t i sh ,  froah ............. .I.. ............. 
13rcnui axid sunfish, 

fresh .............. 2,079 2,275 

Illirotisli, fresh. ...... 20,444 $510 17,241 

C~lllll~Ol bU8s. fl'SS11 . 1 3. 136 ~ ii 1 2, 684 

............................... 12,089 
22,067 i $437 1 14,771 1 $XI5 I 219,121 

10,060 1 2% 1 i: 1 23,137 ............................... 35,187 ............... 
17,530 175 

204,000 2,301 
82,011 1 880 1 ............... 

505.288 9,951 ............... I 1  
........................ ....... 
............... 1 ......... ::::::.' 23,159 

3,443 I 512 I 4,300 1 446.1 70,860 

............... 
41,835 1 ,610 1 , 
59,280 12 887 , ............... I ........................ 

4,607 1 90 1 4,394 I 81 1 52,452 ............................... 20,188 
20,00(1 600 ................ 250,760 ..... 

097 

138 

25 
1,025 

121 

038 
3,173 

..... 

..... 

..... 

.........I ....... I 

................ 
283,600 21,025 

400 1 20 1 
13,209 3,248,177 [IO,  507 

1 1  ____ 

SUMMARY. 

-_ 
1890. I/ I 1889. 1890. 

Species. 
1889. __ 

Value. 
___ 
Pounds. 

5,700 
525,145 
35,377 

208, GOO 

47,303 

400, 919 

0,200 
33,730 

545,178 
45,550 
25,242 

477,211 

68,900 
140.915 

,380,217 
IJ, 000 
4,180 

874,770 
0, 025 
1,150 

Pounds. 

Amber-Bsh. frosli .... 
Anpel.fldi 1i .0~11. .  ... 
Blwk bnsd l'rush.. ... 
l(loefiah f';oR11 ....... 
Ilroain 'niid mniisli, 

Clinnnel bms. frosli . . 
Crovnllo fresh ....... 
Croaker;, frosl: ...... 
Drum fresh . wntcr, 

fresi.. ............. 
Drlnii,HnlI-wntrr,frosl 
~ l o r n i d e r ~ ,  f ro~ l i  ..... 
GrouporH, fresh ..... 
Gluuts .  fresh ........ 

fresh.. ............ 

GO, 000 
87,877 
4, 300 

349,370 

24,522 
380, 010 
17,280 
55,187 

48,974 
102,905 
20,120 
5G. 983 

011,855 
148,703 
450,231 
98,989 
22, ROO 

, 0:15,196 
,702,1:15 

4, BOO 
241,280 
31,059 

249,482 
52,402 
57,465 

$2,400 
1,401 

80 
9,010 

700 
5,925 

240 
553 

084 
1,478 

270 
809 

20,010 
1,900 

I0  747 

684 
90,313 
82,703 

215 
16,060 

402 
25,525 
2,000 

835 

1: 458 

05,000 
124,070 
8,000 

400,348 

30,888 
452,202 
18,024 
41,723 

52,884 
121,853 
23,020 
02, 530 

680, '735 
296,840 
291,725 
90,014 
22,000 

0,478,009 

.I, 200 
278,259 
61, 335 

23p,:l32 
35,100 
57,477 

, sou, 954 

$130 
9,150 

784 
8,428 

967 

19,799 

180 
490 

11,915 
1, PO1 

521 

22. 380 

1,232 
155,631 
84,020 

547 
130 

10,054 
994 

2,875 

... 

954 
7,158 

287 
038 

771 
1,830 

330 
1,125 

2?,202 
*I. 480 --. 

salted.. ............. R9,500 1,804 ............. 114,138 12G, 350 ............ 1,820,447 08,535 ............. 1 0,000 1 547 

844 11 Totnl ........... 1,658 
2,131,352 130,377 



124 BULLETIN O F  THE UNITED STATES FISH COMMISSION. 

1890. 1889. 1890. 1889. 1890. 

I 

Vessel fisheries by customs districts.-The west coast of Florida is occupied by five 
customs districts, viz, Hey West, Tampa, St. Marks, Apalachicola, and Pensacola. 
The importance of the vessel fisheries of the State justifies the presentation of the 
following special tables, showing the extent of the fishing done by craft taking out 
licenses in each of these districts. 

1889. 1890. 

19.--Summary by customs districts of the vesseljisheriea of the west coast of Florida in 1889 and 1890. 

FISHING VESSELS. 

Number and nationality of fishermen. 

1889. I 1890. 

Key West .... 
Tam a ....... 
Apalachicola . 
Pensacob.. ... 
St.dark.6 ..... 

Customs districts. 

5 
9 
1 
2 
1 

Key West ......... 
Tam a ............ 
St. &rkF .......... 
Apalachicola ...... 
Pensacola ......... 

Total ......... 

7 
$1 
3 
1 
1 

Customs districts. 

94.99 134.50 $7,800 $11,300 $1.070 $1,570 
88.82 88.82 12,050 12,050 2,640 2,730 
5.19 19.50 500 2,100 125 325 
31.15 10.92 1,400 800 190 90 
20.41 20.41 2,000 1,500 120 50 

~~ ~ 

Eey West ......... 
lam a ............. 
Pensacola. ......... 

Total.. ....... 

St. dark!. ......... 
Apalacliicola ...... 

8 
22 
2 
4 

127 525 8 ........................ 000 141 572 4 ........................ 717 
10 .................................... 10 5 .................................... 5 

7 .............................. 13 10 13 .............................. 29 .................................... 02 49 .................................... 49 
8 10 5 30 23 14 207 10 3 29 23 23 230 

_ I  --------__--__--- 
322 1 540 18 5 30 23 14 952 340 598 14 '3 29 23 23 1,030 

(umber of ves- 
sels fishing. I Net 

129 13 

4 4 1 0  ........ 22 ........ 2 ........ 4 

3 0 . 4  4 44 

.............. ----- 

1889. 1 1890. I 1889. I 1890. 1 1889. 1 1890. 1 1889. I 1890. 1 1889. I 1890. ----___--___-- 

12 
22 
0 
3 
'Dl 
43 

1,187.08 $124,900 ''%:E 1 17.40 1 4,900 
81 
3 
1 3 18.50 42.57 2,250 
12 12 93.20 I 80.70 1 6,150 
35 40 871.19 1,022.92 03,000 

132 145 2,190.01 2,350.07 201,200 
__------ 

7 5 24 $25,400 $29,320 ....... 22 30 000 40 000 ....... 6 7:500 12'500 ....... 3 1030 2'155 ....... 131 1:800 1:975 

7 5 1 55 00,390 85,950 
---_-- 

__----------___.- 
132 I 145 1 2,190. 01 I 2,350.07 1 201, ZOO 1 213,090 1 130,770 1 145,273 I 375,300 1 427,702 

----___.- 
213,090 1 130,770 1 145,273 I 375,300 1 427,702 

TRANSPORTING VESSELS. 

No. of vew Value of 
"~~~ provisions, fuel, etc. 

Numbcr and nationality of crew. I value 

1889. 

I I I  -- 
* Employed also in the shore 5shories and there onumeratd. 
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20.-Table showing b.11 customs dialriots andspecies Iheyield of the vessel$eheries of the west coast of Florida 
in. 1889 and 1890. . 

~- 
?ounds. 

2,050 

1,200 
5,475 

-- 

r3,eoa 

I Key West. I Tampa. I St. Mark& 

Value. 

% 
12 
78 

1890. I 1889. I 1890. 

............... 
1,200 

336,201 
18,000 
3,570 

172,200 
101,300 
20,290 
1,200 

23,124 
8,200 

800 
18,854 

800 
904,34!2 

850 $13 ................................ 
2,000 40 ................................ 
2,000 30 ................................ 

03,750 150 ................................. ............................................... 
............................................... ................................................ 
18,100 890 ................................ 

800 12 ................................ 
15,000 225 ............................... 

l a  
3,365 

180 
30 

1,471 
4,014 
1,359 

12 
1,450 

312 
12 

293 
12 

115,311 

8,075 303 ................................ 
4,000 7,8'15 I 949 80 1 ................ 521 $65 l'-s;%.i.@;Z66 ................ ............................... 

n,ooo 
225,859 
217 350 

1:330 
93,480 

............................................... ............................................... ............................................... ------ 
ifi2,450 I 3,358 1 52 I 05 1 3,300 1 4,200 

225 
283,051 

0,672 
200 

4,918 
3 9  

- 
I Aoalnchicola. I ' Pensacoln. 

I ______ 
Total. 

Angel-fish, fresh ................................. 
BluofiRh. fresh.. .. .I.. ..... ./. ...... I.. ..... .I... ... .I 1%; I 

Total ........ 103,297 11,807 267,390 . 9,954 3,001,005 104,334 I-I-1-1-1-1- 

1890. 

1,201) 

1,200 12 
3,475 48 

11,098 !ii; 

............... 
1,200 12 

330,201 3,305 
18,000 180 
3,570 30 

22,040 302 
50,200 1,240 
1,000 490 
1,200 12 
5,024 554 
8,200 312 ........ 
2.454 l---.-i6 
- 7  -~ - 

800 12 
902,342 1115,321 

25,199 I '740 

000 12 
1,585 9361 26 18 

5,800 141 

9,000 225 

58,375 6,053 

8,850 113 

,482,348 128,590 

............... 

............... 

............... -- 

1880. 
___- 

15,021 

1,337 13 
4,951 80 

1181 12 
300:539 5,593 
18,913 180 
4 437 44 

169:391 1,380 
20,650 003 
2,800 108 
1,350 13 

16241 1,071 
23:000 1,042 

150 11 
14,823 231 

720 11 
092,020 92,250 

1,000 25 

22,195 1 156 

10 000 250 
202'421 254 137 
237:050 10: 654 

1,330 200 
90,825 5,011 

3 10 -- 
,340,804 375,306 I 

33,274 I 1,109 

12 
18 

121 
5,800 141 

-1- 
,281,210 1427,762 

Pisheries by apparatus.-The quantity and value of products taken with each of the 
Principal forms of apparatus are shown in Tables 21 and 22, which relate to the vessel 
and shore fisheries respectively. The variety of apparatus employed in the fisheries 
of plorida is very limited, consisting principally of seines, gill nets, and lines for the 
capture of fish proper, together with a few cast nets and other minor forms. 
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Monroe. 

1889. 1890. 

Pounds. Value. Pounds. Value. 

................. 15,000 $600 

................. 2,200 154 

................. 17,200 754 
-- 

In the vessel fisheries much the largest catch of fish is made with lines; in 1890 
4,240,688 pounds, valued at  $118,738, were obtained in this way, of which 3,904,342 
pounds, worth $115,371, were red snappers. Gill nets rank next in importance, tak- 
ing 309,865 pounds in 1890, for which the fishermen received $5,744; mullet is the 
only important species thus captured. Seines secure the greatest number of species, 
and took 198,635 pounds, valued at $5,430, of which the most prominent fish were 
mullet and Spanish mackerel. Such miscellaneous apparatus as dredges, rakes, 
tongs, and hooks took oysters, quahogs, and sponges to  the value of $292,923. A 
special form of net was employed for turtles, the value of which was $4,927. 

Gill nets are the most important means of capture in the shore or boat fisheries of 
the State. In 1890,11,073,639 pounds, worth $153,95G, were thus secured. Mullet is 
the most prominent fish taken in gill nets, but considerable quantities of pompano, 
sheepshead, and trout are also obtained. The seine catch is only about one-half the 
gill-net yield, but has a value nearly as great; in addition to mullet, which constitutes 
the principal part of the catch, bluefish, pompano, and Spanish mackerel are impor- 
tant species. The product of the line fishery amounted to 1,930,315 pounds in 1890, 
with a value of $75,298, grunts, kingfish, and snappers being the principal species 
caught. Cast nets and other minor nets and traps are credited with taking 119,300 
pounds, worth $3,298. The invertebrates and reptiles secured with miscellaneous 
devices, as tongs, hooks, etc., had a value of $260,251 in 1890. 

2L-Table showing by  counties and apparatus the yield of the vesael$shmies of thc west coast of Plorida itk 
1889 and 1890. 

Manatee. Hillsioro. 

1889. 1890. 1889. 1890. 

Pounds. Valuo. Pounds. Value. Pounds Value. Pounds, Valuo. - _ _ _ _ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -  

.............................................................. .............................................................. ---_____- 

............................................... I ............... 

Apparatus and 
species. 

Gill nets : 
Angel-fish, fresh.. 
Blueflsh, fresh 
Channelbass fresh 
Mullet, fresh'.. ~ ~ ~. 
Pompano, fresh 

Seines: 
Mullet salted.. ... 
Mulledroe, sdted. 

Total ......... ____ ----___ -. 

................................... ....................................... 
.................................. 
51,500 $386 55, DO0 419 ...................................... 

___- -- 
850 

2,000 
2,000 
93,750 
18,100 

$13 
40 
30 
750 
896 

__ -- 
800 

1, a00 
1, BOO 
82,100 
14,700 

750 
12,500 

6,250 
4,100 

----_-- 
............................. ............... 1 ............... ............... ' ............. ........ .......I 1. ...... :. ..... ............... ,_. ............. 

__ __. 

$;: 
23 
657 
686 
11 
188 

281 
82 

Misoellnneous : 
Oysters.. 

uahogs ........... 
$onpa ........... 

urtes ............ 
Tortoise shell.. .... 

Total .......... 
Grand total .... 

............................................................................ 59,850 $2,386 7,875 $049 
1,330 200 1,330 200 .............................................................. 

197,322 246,654 220,399 275,500 .............................................................. 
89,345 4,969 84,630 4,745 .............................................................. 

3 10 3 9 .............................................................. 
288,000 251,833 306,362 280,454 59,850 2,386 7,875 949 
-- -----____----- - 
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21.-Table showing by coiwtie8 and apparatus the yield of the aossel jifisherieo of the west coast of Plorida in 
1889 and 1890-Continued. 

Seines: 
Chisnnel b a s s ,  

Mullet. salted 
Mullet roe, salted 
Pompano, saltod.. 
Spanish mackerol, 

Trout,snltod 
Misoe l lnneoua  

5sh.salted 

aalted.. 

salted 

I Levy. I Branklin. I Washington. I 

....................................... :. ................................. 1,000 $25 ................ ..................................... 7,050 $153 ................................ 50,200 $1,246 ................................. : 1,000 00 ................................ 7,000 400 ................................................................. 23,600 1,042 8,200 312 

............................................................................ 7,200 180 600 12 ~ ....................................................................... 10,OOO 250 5,800 141 

........................................................................ 10,000 250 9.000 225 1 

species. 

Total 

Gill nets : 
Mullot,salted ...................................... 10,000 460 t)0,100 $2,168 

I- . - . - -  
Mullet roe, salted.. 1,800 108 11,090 715 

Total .......................................... 20,800 558 107,190 2,883 ......... I- ......... I ...... 

Groupers, fresh.. .................................................................. 
Snap ,a% era, ............................................................ red,  1 1 2.000 I 50 i::: I 2 . i ;  i 2.:: 

................................ ------------- 
-----‘------I------ _______-___- ------- 

Lines : 

_____-I . 

1’oiinds.lValue. Pounds.lValne. Pounds. Value. Pounda. 

Total 

SDOnCe8 ........... 

==I= 133,760 3,146 

. . ........ ......... I:::::. 
Total .......... 
Grand total.. . 

--___- 1-1-1-1-1- I-/- 

Total. .......... .I 11,985 ] 404 1 ID, 697 1 681 1 84,341 1 1,520 I 81,038 

‘due, - 

!E 
12 

29 

l a  
180 
30 

300 

..... 

..... 

..... 
12 

338 

37 
12 

339 

18 
20 

..... 

. . I . .  

...... 

L, 509 
_. 

1880. 

1,013 
13,221 

1,337 

3,451 

I, 000 
1,181 

18,013 
4,437 

25,791 
7,650 
1,000 
1,350 
3,541 

23,600 
I ,  323 

720 

15,945 

7,200 
1,820 
2,483 

10,000 

10,000 

L56,776 

__ 
Value. 
__ 

% 
13 

57 

26 
12 

189 
44 

343 
153 
00 
13 

385 
1,042 

28 
11 

474 

180 
16 
75 

260 

260 

3,893 

1800. - 
Pounds 

1,200 
11,698 

1,200 

3,330 

....... 
1,200 

18,000 
8,570 

22,640 
65,200 
9,200 
1,200 
5,624 
8,200 
2,454 

800 

25,199 

600 
1,585 

935 
6,800 

9,000 -- 
108,635 

- 
Value. 

12 

46 

12 
180 
36 

302 
1,846 

644 
12 

554 
312 
60 
12 

746 

12 
18 
26 

141 

225 

5,430 

...... 

- 
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Bluefish, frosh 
C h a n n e l  bass, 

Mullet fresh.. 
Mullet' salted.. 
Mullei roe, salted.. 
Pompano, fresh.. 
Sailor's choice frosh 
Sheepshead, fieah.. 
Spanisli mackerel, 

Trout, fresh.. 

fresh 

fresh 

Total 

Lines: 
Channel bass, froah 
Groupers, fresh .... 
Snap ) a s ,  r o d ,  

fresh ............ 
Total ............ 

Miscellaneous : 

F;;$g:. 
lur t  e8 ............ 
Tortoise shell.. 

T o h l  ............ 

Oystura 

. Grand t0W. ..... 

-91.-Table showing by counties wid apparatus the yield of the vcsacl jisberiea of thc west comt of Florida in 
1889 and 1890-Continued. 

................................................................... 1,800 

.......................................................................... 1,500 ................................................................... 133,600 .................................................................. 19,000 

................................................................ 14,700 .............................................................. 750 .............................................................. 13,500 

.......................................................................... 6 250 

.......................................................................... 198,700 

.............................................. 145 $2 ........ 

.............................................................. 1,800 

..................................................................... 5:OOO ------___ ~ - -  
___~----__-.____- ___ --____-__...__ _--- 

3,707 $38 4,090 $47 296,542 $2,970 298,011 2,983 300,538 

22,186 832 47,280 1,773 2,985,434 80,052 3,754,802 110,737 3,092,620 

25,983 870 51,970 I, 820 3,281,078 92,022 4,052,958 113,722 3,463,155 
-~ --..--..___-- 
__ _- __ -_I ___ __ __ __-I=== r== ====z== -=-== 

.......................................... 49,000 5,250 53,375 5,053 237,65C ........................................................................ 1,331 

.................................................................. I 

....................................................................... 202,421 
740 21 7,000 140 740 21 1,850 33 90,821 

740 21 7,000 140 49,740 5,271 55,225 5,086 532,221 
-- ------- 

__ _ _ _ _ _ _ _ _  __ __-_ --__--___._____I 
38, 708 1,295 78,567 2,641 3,416,057 98,822 4,189,221 120,377 4,340,864 

Sanh Rosa. Esonmbia. Total. 
- 

1889. 1890. 1889. I 1890. 
__- 1889. 

Pounds. (value. pounds. 

Appnratua nnd 
species. 

23 
1,043 

450 
108 
686 
11 

208 

2,000 30 
149,650 1,169 
96,100 2,168 
11,090 715 
18,100 896 

800 12 
10,200 24,3 

281 
96 

2,949 

........ 
5.593 

92,259 

97,852 

8,075 363 
5,000 95 

309,865 5,744 

145 2 

3,904,342 115,371 

4,240,688 118,738 

--- 
----- __-_- 

a36,zoi 3,365 

-__-_- 
--_L_ 

10 

.............. 
134,000 
15,200 

149,200 

.............. -- 
6,000 

71,810 

5,590 

7,285 
438,135 

316 

66:945 

5 825 
125:775 

4,300 

17 955 

708,245 

.............. 
4 500 

63:750 --- 

170,612 538.022 297,850 

5'5,306 -7- 5,287,210 427,762 
-- __ i__ 

$3,050 
608 

3,658 - 
75 

898 

70 

91 
10,975 

16 

3,411 

73 
1,572 

56 

1,077 

1% 041 

56 

672 

22.-Table showing by counties amd apparatus the yield of the shore fcelwies of the west coast of Plorida in  
1889 and 1890. 

- .  
Total ......... .-.IT7 

Gill nata : 
Angel-Iish, fresh. 
Channelbaa8,frosh 
Drum, fresh-wator, 

Drum, sa l t -water ,  

Mullet, fresh.. 
Mullet salted 

Pinfish, fresh 
Pompano, fresh 
Sailor's oh o io  o ,  

Sheepshead, frosh.. 
Sna pura r ay  

Gpaniah mackerel, 

fresh ................... L. 
frosh 

Mullet'roe, salted.. 

fresh 

au{otho&,fie8h.. 

fresh 
Trout, fresh 

Total 

I Monroe. I Loo. I Do Soto. 

I--_--- 
5,000 550 771,224 35.341 651,891 25,342 70,000 2,350 

--____I________- -- _______.____--_-  ---.- 

.................................................................. 0,200 79 ................................................................ 68,585 857 

....................................................... 4,877 61 

............................................................................ 6,110 77 ..................................... 2,332 350 2,663 400 1,372,560 10,475 ..................................................... 16,800 240 ................ ................................................................ 300 15 ...................................................................... 4,000 50 .................................................................... 54,286 8,257 

............................................................................ 5,440 68 ................................................................ 119,970 I, 500 

................................................................ 5,318 67 

....................................................................... 51,385 042 
............................................................................ 17,094 1,020 

__------- ............................................ 2,382 350 18,463 640 1,716,215 18,174 

~~- 1 1889. 1 1890. 1889. 1890. 1889. 
~ _ _ _ _ _ _  species. 

Seines : 
5,000 $550 ................................................ 

Pomunno. snlted ................................... 2,350 3,500 525 ................ 
k$~%!,~%%h Mullet roe, salted.. : : : 11.. ................................ .??!.I. .!5?.!. ....... .I.. .... .1707,900 60,974 I$zi, 3,918 ;I; 1587, 00,843 WB' !WI,WJ 3,498 1 60,000 10,000 ill. 650 700 

1890. 
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22.-Talile ~ I ~ w u i t i ! l  b!/ Wk?kti(;.4 and uppuratua tke  y ic ld  0.f tlts shore $fiekerios of the wrest coust of Florida iit 
1889 and 1890-Continued. 

Mullet fresh.. ..... 
Mnllut( sultcd.. .... 
Mullet'roe, sn4tod . . 
h u p n n o ,  fresh .... 
Pompnuo, salted ... 
Sailor's c h o i o e, 

freah ............ 
Shoepshcnd,fresh . . 
Snn pore grn and 

otters, >red. .  ... 
6punish tnnckcrel, 

frenli ............ 
SPnniah iuackorcl. 

salted. ............ 
Trout fresh ........ 
M~saeilnneouR flsh. 

- ........ . . . . .  ..~ . ~ ____. __ _-I-.___ 

De Soto. Mouroc. Lee. I . - ___- 
~ ~ l l d  ~ 

1889. 1890. 1889. ingo. 1889. 1890. 1 __ species. . 

...... $32 
500 

. ~ . .  

Cast nets mil miuor 

..... ...... ......................... ....... 
................ 

............ 
Totnl ............ 

.. .............. ............................................. .............. ............................................. 
... 

....... 

Totnl ............ 

................ I ................ ................................ ................................ ................................ ................................. I 

Miscellaneous : 

................................ 

Pasco. I 

................ I ................ ................................ ................................ ................................ ................................. I 

Appruntus und 
species. 1 , 1 8 8 0 '  

58 
206 

62 

921 

281 

Pounds. 

................ ......... 1 ....... 

................................ 
...................................... ................................ 

72 

1,081 

288 

._____ 
3,572 

...... 

a, 761 
5,938 

32,052 
1,798 

7,037 

8,586 
3,067 
2,238 
3,152 

371,890 
208,000 
27,200 
5,272 

912 

4,272 
14,558 

4,205 

14,410 

......... 
11,488 

3,173 

9.213 

1,600 
10,030 

750 

431,799 
--- --- 

Total .......... . I  733,421 0.058 

r:tf 
435 
23 

99 

123 
41 

50 
1, 617 
I, 087 
1,562 

266 
a7 

189 

59 

34 

ea 

1,101 

...... 
219 

............................... ----- ................................ 
F. C. 13. 

Pounds 

8,623 
9,234 

41,662 
2,029 

7,724 

12,765 
3,820 
3,310 
3,866 

676,276 
193,438 
20,200 
5,580 

4,647 
16,387 

5,042 

14,288 

15,593 

....... 

....... 

....... - 
,044,403 

891--! 

$131 5,OW 
185 4,480 
592 24,612 
31 1,493 

6,091 ~ 287,640 
4,084 44 125 

960 I 1:810 

es 3,222 
226 1 11,518 

'duo. 

$74 
82 

384 
22 

75 

93 
31 
33 
48 

1,026 
982 
101 
227 

46 
158 

44 

704 

50 
206 

12 

i, 347 

...... 

- 

Pounds 

I ,  346 
I 805 

1,849 

6,580 

10,873 
3,254 
a, 060 
3,593 

584,716 
56,230 
1,804 
5,261 

35,024 

....... 
a, 958 

14,495 

4,295 

12,172 

14,624 

480 

778,379 
- 

Value 

$111 
187 
5011 
30 

07 

105 
46 
40 
03 

4,401 
1,500 

101 
203 ..... 

................................ ................................ ................................ ................................ I I 1  I 1  
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17,059 
18,267 
28,854 
4,014 

.B.-Table showing by counties and apparatus the yield of the sl~orefisheries of the west odast of Florida in 
1889 and 18g0-Conthued. 

$259 
366 
409 
62 

260 

299 
114 
149 
200 

3,870 
2,104 

48 
769 

4,315 

178 
66 

1,059 

................................ 

................................ ................................ 

25,200 $297 121 700 $1 100 
50,350 905 57:450 1:121 

................................ ................................ 

................................ ................................ ................................ ...................................... 

................................ ................................ ................................ 

15,288 

13,938 
7,558 
6.549 

225 

211 
106 
93 

Flounders, fresh ... 
Grunb, fresh ...... 
Mullet, fresh ...... Jurel, fresh.. -. . ~. . 
Mullet. salted. -. . ~ 

7,610 
5,554 
7,772 

952,734 
98,165 ............... 

7,200 
14,904 
8,300 

9,194 

36,475 

9,997 

.............. 

360 
177 
415 

137 

502 
143 

Saildr's oho iae ,  
fresh ............ 

Sea, bass, fresh. 
Sheepshead, fresh.. 
Sna pers, @a and 

ott.era, fresil.. -. . 
Spaash mackerel, 

fresh ............ 
Trout, fresh ....... 
Misaellaneous flsh, 
salted .................... 

10,563 

36,072 

10,434 

............ 

4,331 
28,492 

155 

2,298 
1.285 

70 

................................ 

................................ .............................. 

................................ 

708 

340 

1,048 

................................ 

................................ -------- 

................................ 
--.-.-.-----..--.----- I I '  _---___- 

4,000 
5,000 

11,400 

2,500 

............... ............... 

- 
200 
250 

570 

125 

...................................... 
74 
700 
160 ............... L 
229 

................................ ................................ ................ ................................ 
Sna pers, gm and 

Spanish' mackerel, 

Trout. fresh ........ 

otters fresE- .... 
fresh .................... 

2,100 

20,800 

Miseellaneons : 
Oysters ............ 

Tnrtle eggs ........ 
Total ........... 
Grand total . . -. 

uahoga ................... 
%l*les ............ 

525 

60,000 
665 

61,190 

.2,122,590 

I~ Manatee. __ _- _- 
1890 1889. 1 1890. Apparatps and 

speaies. 
- 

1889. 1890. 1889. - 
'slue. 'ounds. 

_- 
Talne. 

_ Î 

'ounds. JPollnd.9. 'ounds. --I-. Value. 

$350 ................................ 
526 ................................ 
94s ................................ 
91 I ................................ i l  l i  Gill neb: 

Angel-5sh, fresh.. . 
Bluehh, fresh ..... 
Channelbass, fresh. 
Crevalle fresh.. ... 
Drum, f&h-water, 

fresh ............ 
Drum. salbwater. 

16,750 
14,733 
24,041 
4,461 

17,462 

11,256 

$245 
271 
326 
57 

247 

151 
102 
84 
124 

6,674 
2,368 

323 
768 
710 

152 

488 

..... 

.___. 

1& 

331 
543 

..... 

16,705 
18,055 
51,550 

14,288 

9,210 
6,227 
5,989 
8,309 

098 047 
89,'750 
1,500 
4,090 
75,785 

11,172 
2,000 
68,959 

8,537 

50,526 

4,250 

,572,171 

4,428 

....... 

22,794 

- 
__ -. 

39,375 

13,125 

$2: 
706 
67 

202 

124 
83 
107 
160 

7,726 
1,638 

65 
229 

3,848 

163 
60 

1,007 

119 

1,608 
1,041 

88 

19,627 

. _ . I . .  

- 
~ __ 

786 

262 

22,583 
26,289 
66,850 
5,228 

17.707 

18,600 
8,188 
8,856 
10.488 

80,577 

9,151 
81,851 

11,961 

70,163 

10,809 

32,458 
64,141 

3,520 

,370,981 

,818,161 

1,200 

....... 

2,200 

- 
__ _- 
35,488 

17,062 

52,500 
- 
.__ 

........ 
5,930 
35,000 
8,000 
18,280 

2,000 

27,450 
12,350 

fresh.. ......... i .I 

7:650 127 
,368,010 10,253 
83,534 I 2,032 

Mullet: smoked ..-.I.. ...... 
Mulletroe, salted.. . 6,450 
Pompano fresh .... 15,263 
Pomwno: ealted ... 14,200 

4,587 
30,852 

347 
670 

........I ...... 
L, 090 
_. _. 

..-._ 

..... 

Cast nets and minor 

Mullet fresh.. ............. 
Miscedaneous flsh. 

n e b  : 

........I ....... freeh 

Total ..... __ 
~ 

173 
238 

525 

105 

1,040 

..... -_-.. 

..... 

52,500 __ 
I_ 

....... ....... 
30,000 
8,500 

1,048 
~ - 
...... 
..... 
600 
170 

Angel-fish, freeh.. . 3,450 
Channelbass.fresh. 4.750 I Lines : 

Groupers. fr&b.. . _ I .  .. .:. .. 
GruntH, iresh ............. 
Sheenshend, fresh. .I- 10,500 

2,100 

....... ....... 

42 

..... .._.. ........I..... .. 
21,250 I 1,063 

~. 
a, 081 - - 

25 

1,400 
100 

1,525 

j, 508 

..... 

- 
-. 
_I 

40,600 

t57,070 
1,340 
10,000 
1,785 

t70,145 

467,215 

-. -. 

- 
___ 
- 

812 __ - 
3,348 

85 
150 
260 

~3,843 
- 
_- - 
LO, 677 - 

109,010 _- ___ 
Total ........... 41,600 

' ............................. ................................ ............... 
60,OUO 1,400 

665 , 100 

61,295 1,530 zz+z 
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____ 
.Apparatus and 

species. 

%?.-Table 8hOlCi$%g by counties arid apparatus the yield of the shore$eheriee of the tcest coast of Florida in 
1889 aid 1890-Continued. 

fresh 
Jurel, fresh. 
Mullet, fresh.. 
Pompano, fresh 
Sailor's o h  o i o  e ,  
Sheepshead, fresh. 
Trout, fresh.. 

Total. 

fmsh 

_______ 
I Hornando. I Citrus. 

...................................... .............. .: ............... ............................. ............................ 

..................................... 
.............................. 

.................................. 

......................... 
---- 

.............. 

.............. .............. .............. 

.............. .............. .............. -- .............. --- --- 

fresh ............. 
Jurel. frcsh ......... 
Mullet, fresh.. ..... 
Mullet, salted.. .... 
Mullet roo, salted ... 
Pompano, fresh.. ... 
Bailor's c h o i c e ,  

frovh ............. 
Shoepshead, fresh.. 
Sna pers,gra and 

otRers, f r e d ' .  ..... 
Spanish maakerel, 

Jbieoellaneoua : 
Sponges 
Oysters 

usho 8 4 f  orrap na 
Turtles.. 

Total.. 

Grand total ..... 

.......................................................... ............................................ 27,125 969 

......................................................... ......................................................... 
.................. I ....................... ' 27,125 969 

2,321 281,491 4,884 

.......................................................... 
-----_.__- 

-_I-_ __ -- - 

1890. 1889. 1890. 
~. __ 
Jalue. 
___ 

..... ..... 

__ 
rounds. 
-. - 
........ ........ ........ ........ 
........ ........ ........ ........ 

Taluo. -I-- Pounds valllo Pounds. __ 
1,500 

10,360 
700 

7, 600 
1, OOO 
49,500 
6, OOo 

1,500 
7,500 
15, OOO 

2,000 

'due Pounds. __ 

$% 
20,500 
1,560 

10,758 
2, 100 

131,382 

4,200 
17,850 
32,845 

......... 

? a b .  - 

5: 
308 
23 

161 
32 

1,314 

63 
268 
657 

...... 

Seines : I I I  
$2 
165 
11 

iia 
15 
495 
300 

23 
118 
300 

A ngol-flnh, fresh.. 

Channel baas, fresh. 
Crevalle, fresh.. 

Bluotish, froah 
.............. .............. .............. .............. I ...... ...... ...... ...... 

,..-.. ...... ...... ...... 
...... ...... ...... 

..... 

..... ..... ...... ..... 
........ ...... ........ ..... 

...... -- I_ 

...... ...... 
830 ._._.. 

...... ...... 
1,070 
1,169 

60 
...... 

744 

140 

...... 
310 

........ ...... 102,060 

19,249 
28,338 
95,805 
4.400 

53,065 
11,066 
860,481 
51,735 
5,556 
3, 

21,250 
113,850 

__. - 1,579 

289 
425 

1,437 
66 

796 
166 

8,005 
1,170 
278 
150 

319 
1,707 

- - 

..... 
36 

4,250 

2,967 

252 
342 

1,226 
50 

715 
144 

7,445 
1,035 
217 
76 

266 
1,484 

- - 

...... 
25 

3,723 

230,574 

16,800 
22,817 
81,637 
3,344 

47,634 
9,588 

144,504 
45,852 
4,346 
1,600 

17,692 
98,935 

-_ 

......... 
600 

186,127 

__. - 
........ 
........ 
1,700 ........ 

- __ 
..... 
..... 
$34 ..... 

....................... ....................... 
1,000 1 $16 1 1,800 

.......I. ....... . ...... 
1,500 

........ j ....... I ......... ......I ........ 
Drum. salt-water. I ........ 1 .......I ......... ......I ........ ....... 

60,348 
57,850 

550 
........ 

........ 
16,500 

5,100 

9,540 
........ 

...... 
718 

1,298 ...... 
22 

...... 
330 

102 

191 
..... 

........I....... ........ 
172,600 1,494 157,100 
28,900 I 722 30,500 

.............. 
1,390 04.296 
762 52,000 ........I ....... l ......... ........................ .............. ._....I 1,250 

........................ 
1,500 1 23 I 2,000 

...... 7,000 ........................ 
........................ 
5,000 I 75 I 7,500 

750 
212,496 

8,603 

20 

280 

- - 

...... 

151,588 

600 

7,500 

__ __. 

........ 

........ 
2,200 
1,000 

2,695 

24 

300 

- __ 

...... 

...... 
88 
40 

'452 -. -. 

...... 
1,230 ...... 

,481,021 -- _- 
....... ....... ....... ....... 
....... ....... 

8,604 __ - 
..... ..... 
..... ..... 
..... ..... 

6,997 - - 
...... 
260 

150 
...... 
...... ...... 

1,281,876 

......... 
10,000 

6, OOo 
........ 

......... ......... 

Total ........... 

500 

Snappers red frosh ........................................ 
Sna pora:gmyaud 1 I 1 I 1 

otters fresh ..................................... ,2, OOO 
Trout, f&h .............. ._I.. ..................... 800 

80 
82 

11,300 - 
........ 
34,440 ........ ........ ........ -- 
34,440 

107,328 
____ 

........ - - 
900 

146,425 
3,330 
6,000 
70,705 

225,360 

,809,041 

-- 
- ___ 

..... - - 
900 

5,194 
400 
125 

i, 596 

1,215 
- 
- ~ 

2,w 

400 

800 
3,602 
400 
130 

6,287 

1,Z'M) 

:1,683 

- - 

- 
-- - 

16, OOO 

800 
116,200 
3,330 
4,180 
80,058 

214,468 

1,742,418 

-- 
-- 

...... - 
1,230 

4,377 
- -. 
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Pounds. 
__ 

261.250 
78,750 
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Vdue 

$4,750 
2,700 

22.--l'able showitlg by  counties mid apparatus lkc yield of the Shorefi8hWiC8 of the weet coast .zf Florida in 
1889 and 1890-Continued. 

--...____--- 
Vdue. Pounds. Value. ------- 
.gas ............................... 
295 ................................ ..................................... 

1,627 1.. 

2,561 18,000 1,260 
63 6,500 163 

4,544 06, ooo $2,520 

237 ................................ 
8 ................................ 

Pounds. Value 

............................. 
l6:000 1:120 
3,000 82 

80 000 $2 100 

850 
10,500 

1,065,625 
271, ti00 
5,150 
5,000 
3,500 
8,670 

50 
210 

15,500 
7,572 
258 
100 
70 
174 

488 

!4,899 
__ 

- 

156 

156 
~- 

28,600 429 

1,413,395 24,692 
--- 

-- 
..................... ____-__ __ 
..................... 

0,000 180 

ti,000 180 
---- 

__ ___--__ 
990 
640 

1,630 

12,213 
___  __ 

640 640 
18,095 653 

18,735 1,293 

1,756,255 32,086 

--- 
- -. -. 

Lafayette. 

Appara!UH and 
specius., 1889. 1890. 

Pounds. Vdue 
-. 1- 

Gill not,s: 
807,125 $12,240 825,500 $12,500 ................ til, 875 $900 
207.250 1 6.000 1 21ti.250 I 6,250 I 21,875 ~ $625 1 26,250 1 750 

275 000 $5 000 
87:500 1 3:000 
4,800 1 240 

..... 
Mullet fresh ..... 
Mulled salted ... 
Mullet(roe, salted. ...... I..... ............................................. 

014,875 1 18,240 /1,041,750 1 18,7501 2:': I 625 I 88,125 1 1,650 
Franklin. I Cdhoun. 

----- ----- 

__ __-- -- __________ 
344,000 7,650 
_____ I -  367,300 8,240 

____ - ... 

Total ......... 
._ 

Wakulla. 
___- 

1890. -I 1889. I 1890. Apparatus and 
species. 1889. I 1890. 1889. 

.~ 

Value 'ouuds Pounds. 
- 

1,000 
13,800 

79,250 
224,850 
43,350 
1.800 
11,150 

300 

....... 

1,200 
16,200 ....... 

........ 

rounds. 

Sninnn : 
800 

12,450 

71,000 
93,000 
14,800 
1,500 
9,800 

5(H) 

....... 

1, 000 
12,970 ....... 
....... 
~ 

117,820 
__- _- 
....... 
5,900 
13,900 
164,250 
61,000 
4,400 

12,630 

....... ....... 

....... 
24,940 

187,020 

10,000 

10,000 

17,000 

27,000 

....... - 

_- -- 

- 
-- - 
1,975 

133,086 

)35,061 

476,901 

-- 

- 

$20 
257 

1,458 
3, :la8 
!I18 
53 

208 

12 

35 
201 

..... 

..... 

..... - 
ti, 590 
-- - 
...... 

125 
205 

1,230 
228 

3, 000 

........ 
7,500 
800 

171,875 
79,750 
7.500 

6,000 
........ 

........ 

........ 
5,700 

...... .........I....... 
15 

Mullet frcsh ..... 
Mullet( salted.. .. 
Nullot'roc, salted 
Pompano, salted ~ 

Sheepshead, fresh 
Spanish mackercl 

fresh .......... 
Spanish mackerel 

salted. ......... 
Trout fresh . . ~. - 
Miscebaneous fish 

IOtlLI ........ 

Troud salted .... 
........ 

,, 

...................... 
120 1 6,250 1 133 

......I ...... _..I ....... 

..................... 
114 I 5,200 1 104 

............... I ...... 
5,528 1 318,125 1 5,921 

I I 

..................... 
I 

-I--- 

. 42 
387 ...... 

........ 
279,125 

4,300 
900 

8,500 
1,160,500 
240,925 
4,800 
4,800 
3,200 
7,750 

6 ~ W  
7.500 

31, 500 

1,475,275 

.._ .__._ 

........ 
5, 200 

5.200 

990 
17,815 

18,805 

1,778,405 

-- _- 

-__ ___ 

392, 900 
-- 
........ 

ti, 550 
14,700 
233,000 
68,500 
5,850 ........ 

........ 
14,350 

28,425 
........ 

Gill ncta : 
Ulacik bans, fresh 
Bluefish. fresh.. ~ 

80 
53 
170 

.o, 880 
6,457 
240 
96 
64 
155 

Sea baiR. freeh.. . ...... 
2ti8 

530 
...... 

...... - 
5,076 

225 

- .- 

- - 
500 

850 

1,350 

3,160 
32,832 

- 
__ - 

- 
!5,Q92 

19,838 
- - 
- 

Sheepehkad, froah 
Spanish mackerel 

ati  I ,500 1 30 
178 8 400 199 

-fresh .......... 
Trout fresh ..... 
Miscehaseous fish 

salted.. ........ 
Total ......... 

Mullet, fresh .... Cast nets: 

-. 
371,375 

10,000 

12,000 

_- -- 

Linos: 
'Bream fresh.. ... 
Miseehwous 581 

16,000 

28,000 

1,405 
1,372,182 

1,373,587 

2,175,862 

- 

-- 
-- 

frebh .......... 
l o b 1  ......... ,. 

Miscellsneous : 
Sponges ......... 
Oysters.. ........ 

Total ......... 
Grmd total.. . 
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Washington. Santa Rosa. I 
1890. 1889. 1 1890. 

22.--Table showin$ by counties and apparatus the yield of tho shorefcahtwieo of the west coast qf Plorida in 
1889 and 1890-Continued. 

EseambL. --I 1889. I 1890. 

bines : 
Angel-flsh fresh.. 
Blue5sh fiesh.. ... 
Brenm a h  sUn68h, 

fresh ............ 
Channelbaas,frepli 
Croakers fresh ....... 
Flounderk fresh ... 
~ d y - f i s h  'fiesti.. .. 
Lady-fish: salted.. . 
Jurel fresh ........ 
Mull&, fresh ....... 
Mollet, snltocl.. .... 
Mullet roe, salted.. 
Pin5sh, fresh 
Pompano, fresh .... 
Pompano, salted . . ~ 

Sheepshead, fresh.. 
Silver perch or yel. 

low-tail, fresh.. 
Spanish mackerel, 

fresh ........... 
Spanish mackerel, 

salted.. .......... 
s ots fresh 
&od,  fresh ....... 
Trout snlted.. ..... 
Whiting, fresh.. 
Mseellaneous fish, 

fresh ............ 
Miscellaneous fish, 

salted ............ 

/Pounds. IValue. 

................ 
20,444 $510 

2,079 21 
3 130 42 .:. ......... 

110 3 
4,929 49 

22,800 081 
21,425 214 
26,055 348 

402,000 10,472 
05,900 4,28R ..................... 
4, 010 597 

27,000 090 
5,257 100 

................. 
14,050 427 

8,800 241 

748 24 
00, 450 I ,  037 .................. 
12,815 120 

38,800 904 

....................... 

-- 

000 
299 
303 

B,830 
3,938 

521 
473 
109 

Total ......... ..I 750,820 121,443 

................................................................ 
18,303 184 25,599 250 74 929 999 204,090 2,301 
30,904 414 29,283 391 543:936 10,251 408,453 0,190 ............................................................... ................................................................ ...................................... 23,159 316 41 835 610 
3,443 512 4,380 440 70,800 15,550 59:280 12,887 

4,507 j 90 4,394 81 52,452 1,573 30,443 1,342 
................................................................ 

097 

138 

25 
890 

121 

520 

7,982 

903 
448 

135 

118 

1,604 

450 

...... ......I 

-fresh .......... ..I.. ....... 1. ...... 

...................................... 20,188 1 413 35,377 784 

...................................... 23,525 333 33 730 490 

12,049 300 19,004 542 205,728 '8,930 223,281 8,919 

.............................. i ................................. 
042 22 724 22 d4,458 1,375 31:723 1,325 ................................................................ ...................................... 14,934 a a i  2 5 , ~  521 

10,120 110 9,8R3 105 ................................ 
................................................................ 
111,391 2,230 110,350 2,229 1,453,004 48,824 1,654,981 48,903 

--__.-_.--_.--- 
---__--___---- _._______- 

...................................... 1,854 59 4,015 210 ...................................... 18,745 408 36,835 701 

...................................... 1094  73 3,625 230 

................................................................ ................................................................ 
...................................... 1:279 40 4,091 233 ................................................................ 

................................................................ 

................................ 22,972 586 49,100 1,440 
------- ---- 
_____-______-___ --- _____-_--__-------- 

................................................................ 
------I__----- -___-__ - - - - - ~ ~  

2,203 22 ................ 1 24,720 247 17,530 175 
20,000 000 ................ 260,750 7,098 242,000 7,278 

Sill nets : 
Bhie5sh. fresh.. 
Mullet fresh 
Mullet: sdted.. .... 
Mullet roe, salted.. 
Soanish maakerel. 

Total ........... 

Mullet, fresh.. ..... 
- 

2aat nets: 

................... ....................... 
SO, 000 787 
5,500 386 

.... 
Trout, fresh ..................... 
Trout, salted ...... ./. 7,500 
Miscellaneous flflh, 

salted ............ I 5.200 

- 
'ounds 

183 

Dl 

....... 
17,241 

2,275 
2,584 

50 
4% 847 

29, 800 
22,915 

%54,750 
08,400 

5,080 
10, 500 
5,120 

....... 

22,000 

....... 

....... 
22,289 

5, Ooo 

843 
33,750 

....... 

........ 
11,400 

18,900 

h e s :  
Groupers e e s h  
Snappers:red,a;esh 

'\, Total. 

ditmellaneous : 
Oysters ............ 
Turtles ............ 

Total ........... 

143,83H 
.-__ 

....... 

....... 
34,500 
0,400 

....... ....... 
5,400 

4,300 

50, GOO 
- 
__ -- 
18,000 -- -_ --- --- 

.................... ................ 
*r==- 

49,441 2,792 
100 2 

49,541 2.794 

-- ............................ 

--- 

........ -- ....... -- -_ 
50,385 ....... 
50,385 

'08,823 
- -. 

- 

'due. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value ---- I I I  I 1  -___-___- I I  1 . 1  
....................................... 12,089 $174 39,265 
$344 I 22,007 1 $437 1 14,777 1 $295 1 217,287 1 0, 554 1 270,464 I 7% 1 

IO, 000 20,603 i g  j $::; 1 i: 1 1 i! 1 23,137 1 ig 1 38,395 1 iii 1 ...................................... 35,187 553 41,723 
a I .... ;.;..I .... 4i'l ......... .......I ......... 1 .......I ......... 

48 4 2.25 4,150 I 42 85,155 852 82,011 l"'883'I 

1,173 

I, 173 
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B$.-Table nhowing by counties and apparatum the yield of the sliore$sheries of the wont Goant of Florida in 

2889 and 1890-Continued . 

Apparatussnd 

SUMMARY . 

Apparatus and ____ 

$844 
8. 487 

354 
2. 747 

84 
638 

210 

620 
116 
93 

1. 520 
660 

3. 015 
25. 037 
47. TJ9 
13. 279 

010 

1. 143 
191 

2. 601 

784 

134 

12. 168 

180 

14. 439 

I-- _--_-_ 

1 

Seines: 
Angel.5sh. fresh .... 
Bluefish. fresh ...... 
Bream and ?~infisk. 

fvesh .............. 
Channel bass. fresh . 
Crevalle. fresh ...... 
Croakers. fresh ..... 
Drum. fresh.water. 

fresh .............. 
Drum. aalbwater. 

Gill neta.continued . 
Pompano. frosh ..... 
Pompano. ealted .... 
Sea bass. freel. ...... Sdlor's choico fresh 

149. 584 
14. 200 
48 461 
5: 200 

25. 433 
279. 598 

14. 522 
115. 915 
3. 991 
35. 187 

12. 347 

22. 064 
6. 292 
4. 182 
98. 989 
22. 800 
121 556 

.691. 435 
206. 184 
23. 159 
99 868 
38: 262 
8. 994 

111. 572 

20. 188 

7. 378 

255. 956 

11. 400 
23. 525 
91. 040 
79. 940 
14. 934 

22. 935 

56'2: 800 

42.550 

fresh .............. 
Flounders. fresh ... 
0ruut.a. fresh ....... 
Lady-flsh fresh ..... 
Ldy-5sh: salted .... 
Jurel fresh ......... 
Mull&fresh ........ 
Mullet. salted ...... 
Mullet roe. salted ... 
Pinfish. fresh ....... 
Pompano. fresh ..... 
Pompano. salted .... 
Sdlor'schoioe. fresh . 
Sheepshead. fresh ... 
Silver parch or yel- 

low.taf1. fresh .... 
Sna per8 graymil 

otiers. 'fresh ...... 
Spanish mnckerel. 

fresh ............. 
Spnnish maokerel. 

salted ............. 

..... 

Tdtal ........... 

1. 
.I. 

I Gill nets 
A u l e e 1 . h  . freah .... 

Cast nota and minor 

Grunts. fresh ....... 
Mullet. fresh ........ 
Mullet. smoked ..... 
Sna pers. gray and 

otters. frwh ...... 
Misccllnncous 5sh. 

fresh .............. 
Total ............ 

nets : 

Rlazk bass: fresh .... i 

800 
92. 375 
3. 000 

I. 000 

23. 125 

120. 300 -- -- 

Blue5sh. fksh ...... 
crevaue. fresh ...... Channel bem fresh . 

Spanish' mackerel. 
fresh ............. 

Trout frosh ........ 
~isc~i laneous  flab. 

fresh ............. 

20. 000 
21. 600 

390. 200 58. 994 
4. 300 
89. 780 
264. 881 
13. 289 

36. 627 

79. 641 
13. 837 
11. 543 
27. 147 
990. 020 
010. 700 
1 500 
35: 096 
a. 800 

Miecellaneoil 8 : 
Sponges ............ 
Oysters ............. 

unho 8 ............ $ 9  errap ne ........... 
Turtles ............. 
Turtle eg a 
Tortaisb 8 % ~  : : : 1 

__ . .-.. .. 

Value . Pounds . 
....___ I 

1, 

7. 742 326. 960 
rb570 I 58'234 

Drum. fresh.water. 
fresh .............. 

Drum. salt-w a tor. 
fresh ............. 

Flounders. fresh .... 
Grunts . fresh ....... 
Jurel. fresh ......... 
Mullet. fresh ........ 
Mullet. salted ....... 
Mullet smoked ..... 
Pinflsh. fresh ....... Mullet(roe. salted ... 

206 24. 888 
1.8;; 1 162. 881 

5. 438 
553 41. 723 

6. 
I. 

114 1 14. 304 

1. 148 
185 
181 
450 

13 989 
$5: 781 

05 
1. 898 
146 

9% 337 

87 457 
15:740 
15 405 
27:726 

8 208 456 
1: 077' 263 

43. 212 
9. 500 

1:zoo 

I 

326 6. 200 
33. 730 

2. % 1 117. 752 
1.975 40. 150 
361 i 25. 242 

21. 299 

L5, 965 16. 094. 237 -1- 
62. 442 

I 
I 510 38. 580 

100 
1. 639 
4. 063 
203 

561 

1. 316 

242 
471 

Spanish' mackerel. 
fresh .............. 46. 663 

?out. fresh ........ 397. 118 
Lrout. salted ........ 7. 500 
Miscellaneous fish. 

salted ............. I 40. 950 

Total ............ 9.750. 351 

Linea : 
Ambor.fiHb . fresh ... 
Angel.5sh. fresh .... 
Bream. fr0sh ........ 
Channel bass. fresh . 
Grou ere. fresh ..... 
Kingfish. fresh ...... 
dheepsheau. fresh ... 
Snappers. rod fresh . 
sna pers . grdvand 

otgers . fresh. ...... 

(jruni's. free11 ....... 

60. 000 
3. 450 
10. 000 
5. 250 
56.983 
595. 330 
456. 231 
17. 500 
376. 760 

6. 200 

Total ........... 

114. 138 
826. 447 
6. 000 
6. 000 

342 052 
6: M)O 
1. 000 

.. 
value . 
~ 

$8, 073 
710 
702 
124 

5. 872 

472 

3. 110 
7. 615 

188 

703 

38, 130 
- 
.. - 

27 
2, 236 
150 

125 

762 

3, 300 

2, 400 
173 
500 
268 
869 

19, 731 
16, 747 

805 
13, 208 

227 

2, 000 
1, OT!! 

19, 406 

.. - 

77. 486 

26, 350 
64, 635 

547 
125 

YY, 695 
800 

2, 500 

-. - 

Totd  ............ I" 2.300. 037 !I- 208. 652 

Grand total ...... 19.250. 376 573. 539 
156 

1890 . 
Pounds . 

155. 750 
8300 
44: 672 
5. 700 

372. 868 

30. 266 

5Q. 626 
392. 826 
5. 400 

36. 420 

1.079. 639 -- - 
950 

87. 938 
2, 000 

1. 000 

27. 412 

119. 300 

65. 000 
4. 000 
12. 000 
11. 630 
02. 530 
658. 000 
291. 725 

87. 180 
268. 600 

6. 700 

49. 950 
34. 600 

428. 500 

.930. 315 

140.913 
,380, 217 

6000 

374. 776 
6. 625 
1, 150 

__ .- 

4: 180 

Value . - 
$8, 600 

415 
653 
136 

5, 456 

455 

4, 008 
7. 589 
136 

617 

153. 956 - . 
32 

2, 188 
100 

125 

858 . 
3, 298 

2, 600 
200 
600 
348 

1, 125 
21 835 1.2: 625 
1009 
8: 428 

253 

3623 

21, 305 

76, 298 - 
155 631 
84: 020 

547 
130 

16, 054 
994 

2, 875 

260, 251 
==rr= 
330, 877 

======= 

1: 257 

-. 

_I 

- 
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The shore industries.-The branches of the fishing industry which are prosecuted 
on shore by the citizens of Florida are of considerable importance and consist of the 
wholesale trade in fresh and salt fish, the wholesale oyster trade, the oyster-canning 
industry, the wholesale sponge trade, the wholesale trade in green turtles, and the 
wholesale alligator trade. The extent of these is shown in the following tables, To 
avoid the exhibition of private interests it has been necessary to present the figures 
in a condensed form for the entire state instead of by counties, 

The trade in fresh and salt fish i g  carried on in Monroe, De Soto, Manatee, Hills- 
boro, Citrus, Levy, Franklin, and Escambia counties. The most extensive fresh-fish 
business is in Hillsboro and Escambia counties, at Tampa, St. Petersburg, and Pen- 
sacola. The salt-fish trade is most important in Franklin county, at Apalachicoln, 
where about two-thirds of the salt fish are handled; there is also some trade in salt 
fish in Manatee, Hillsboro, Citrus, and Levy counties. 

As shown in Table 23, the number of firms engaged in this business was 29 in 
1889 and 31 in 1890. These had 127 employ6s the first year and 135 the next, exclu- 
sive of a small number of persons who gave more attmtioii to other branches of the 
fishing industry and have been there included. The capital invested in the business 
amounted to over $235,000, and the annual wages paid to employ68 was about $35,000. 
The quantities of fresh and salt fish handled in 1890 aggregated 16,123,156 pounds, for 
which the dealers paid $312,237 aud received $577,827, the gross profits being $265,590. 

2,9.-Table slbowing the whole6alejtsh trade of the west coast of Florida in 1889 and 1890. 

Number of flm$. ............................................................. 
Number of pereons employed.. ............................................... 
Value of property ........................................................... 
Ca~h capital.. ................................................................ 
Wages paid.. ................................................................. 
Pound@ of fresh flsh handled.. ................................................ 

Value paid.. .............................................................. 
Value received.. .......................................................... 

Pounds of snlt handlod.. ...................... .*. ......................... 
Valoopnid ................................................................ 
Value reoeived ............................................................ 

Enhmoement in value.. ...................................................... 

Designation. I 1889. I 
20 
127 

$7P,049 
$148,6M) 
$34,440 

13,023,986 
$242,216 
$466,000 
028,000 

$2 % 
$229,799 

I 1. 
1890. 
-- 

81 
135 

$so, 139 
$146, 050 
$34, (160 

15 443 894 
82943 772 
$561,816 
074,202 
$17.465 
$26 012 
$285: 690 

I -  .. I 

The oyster trade of the west coast of Florida is less extensive than that of any 
other Gulf State, but is nevertheless of considerable importance to the four counties 
(De Soto, Hillsboro, Levy, and Franklin) in which it is prosecuted. In Table 24 the 
most prominent features of the business are shown. Of the total number of firms, 
3 in 1889 and 4 in 1890 were also engaged in other branches of the fishing industry. 
The nurpber of persons actually employad in this trade was 32 in the first year and 42 
in the second, but only those given in the table could be properly credited, a8 the 
others devoted more time and attention to  other fishing business under which they 
]lave been included. 

The oyster trade consiuts in the shipment of oysters in the shell and in the opening 
Of oysters and the sale of the meats; the former business consumes more oystws, but 
the latter yields larger returns. In 1890, 83,466 bushels were handled, for which the 
dealers paid $20;370. The oysters sold in the shells and in an opened state yielded 
$47,609, so that the gross profits were @27,239. 
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............................... 
........................... .bushels.. 
...................................... 

24.-l'able eliouiivig tke i*xleirt oJ llis 1c.lrolesule oyeler frudr of E'loridu in 1889 uiitl 189U. 

. 
$3,980 $4,500 

$20,0~ $20:370 
(12, 025 83 466: 

Denignation. 

Number of firms.. ............................................................ 
Number of persons employed.. ............................................... 
Value o f y y f : !  ............................................................ 
Caslr cap tal ............................................................. 

.bushels.. 
Value paid.. .............................................................. 
One-pound cans.. ............................................... number.. 
lwo-pound cane. ................................................... do.. .. 
Value as sold ............................................................. 

........................................................ ............................................. 
Oyster8 canlied : 

,, 

I 1889. 1890. 

1 
91 

$7 150 
$15: 000 
$6,880 

184 0Y8 
$2.2: 450 

609,432 
52,872 
$50,156 

At present the business of c:eiiniiig oyfiters is confined to Franklin County, which 
had one cannery in 1889 aaid two canneries i i i  1890. I11 the latter year 200,826 bushels 
of oysters were corisuined in the preparation of 097,008 one-pou~~d and two-pound cans. 
The cost of the raw products was  $38,471, and the market value of the caiined goods 
was $86,768. Other features of this industry are brought out in Table 25. 

2G.-Tuble showing the extent of tlrc o!~ster-cunning +nduslr!l of the iiresl count of Florida iii 1889 and 1890. 

' I- ___. . - -. ~ _ _  
1890. 

2 
122 

$9,450 
$20,000 
$10.907 
200,820 
$38,471 

919,728 
77,280 

$86, 708 

The extent of the trade in green turtles is shon~n in Table 26. The busiiiess is 
carried on by five firnis, in Noiiroe, De Soto, and Levy counties, the &st and last each 
having tmo firms, only one of which devotes exclusive attention to the handling of 
turtles. The number of employ& Hhown in the table represents only the persons wlio 
were connected with the firms having 110 other fishing business, and should be in- 
creaned by five each year to cover those employed in two or more branches. 

26.1-Talde eltowing the extent of tho zvholesulc green-turtle lrade of tlreioest eoael of Plorida Q 1889 and 1890. 

Designation. 1 1889. 

I-- __ 
............................. ............................. 
............................. 
............................. 
................... pollnlls.. 

Value paid.. .............................................................. 
Value received.. .......................................................... 

Enhancement in value. ....................................................... 

5 a 
$400 

$3,760 . $350 
252,044 
$14,479 
$21,880 
$7,407 

1890. 

5 
3 

$400 
$3,000 
$350 

263,471 
$15,480 
$22,735 

~ $7,269 
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9 
02 

$43,965 
$249,500 
$38,140 

$381,087 
217 836 
$272: 835 
$308,136 
$125,301 

318,550 

The sponge trade of Florida is one of the most important shore fishing industries. 
It is centered in Monroe, Wakulla, and Franklin counties, at Key West, St. Marks, 
m d  Apalachicola, and was ca,rried on by 9 firms in 1889 and 10 in 1890, o f  which 6 
and 7, respectively, were located in Eey West, As will be seen from Table 27,366,772 
pounds of sponges were bought in 1890, for which $438,682 was paid. In the same 
year 408,873 pounds, with a cost value of $511,131, were sold, the price received being 
$650,668. In explanation of the fact that  in 1890 more sponges were sold than were 
bought, it should be stated that the bulk of tho sponges is bought during November 
and December and is not ready for shipment until the early part of the following year; 
the difference in the quantities purchased and sold therefore represents the sponges 
held over from the preceding season’s stock. h i  1889, 316,559 pounds of sponges were 
bought at a cost of $381,087, and there were sold 217,336 pounds, for which $272,838 
was paid and $398,136 received. During this year the conditions were directly oppo- 
site to what they were in 1890, and, as haa been shown, fewer sponges were sold 
than bought, the explanation being that a relatively small stock was carried over 
from the previous year and that a comparatively large part of the sponges bought in 
1889 were held until the next year before being sold. The gross profits of the trade 
were $125,301 in 1889 and $139,837 in 1890. 

During the last few years considerable quantities of Florida sponges have been 
exported to Europe, the value of the exports amounting to about $50,000 aniiually. 
Prior to 1888 only a few hundred dollars’ worth of Florida *sponges were shipped 
abroad annually, practically the entire export trade from New York being in the 
cheaper grades of sponges from the Bahama Islands. 

10 
00 

$49,040 
$257,500 
83% 725 

$438,082 
408,873 
$611,131 
$050,008 
$130,537 

306,~n 

d7.-TaabEe slowiiig the extent of the whole8ale apoiige trade of the west coast of Florida in 1889 and 1890. 

Number of firms .............................................................. 
Valuo o f y y t y  ............................................................ 
Caslloap tal ............................................................... 
Wages paid ................................................................... 
Spoll$es b o u p t  .................................................... .pounds.. 

alue fn ...:.. ........................................................... 
Sponges so d .................................................. .pounds.. 

Value paid..  .............................................................. 
Value received ........ , .................................................. 

Enhnncoiueiit in value.. ...................................................... 

Number of persons employed.. ............................................... 

I , I 

The trade in alligator hides is confined to Lee, De Soto, and Manatee counties, by 
far the largest business being done in Lee County. The table shows that in 1889 
39,435 hides and in 1890 46,077 hides passed through the hands of the seven dealers. 
In addition to the hides there is also a considerable trade in alligator feet, which are 
brought in by the hunters and given in exchange for provisions and other supplies. 
111 1889, 70,286 feet, with a nominal value of $3,806, were handled, and in 1890,84,110 
feet, worth $4,205. Whatever pecuniary advantage accrues to the dealers simply 
I’epresents the usual profits on the goods given in excha,nge. Otter skins inoidenttlly 
taken by the alligator hunters are also handled by tho dealers; the number received 
was 825 in 1881) and 778 in 1890, for which the fishermen were paid $1,912 and $1,787, 
l’espectively . 
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Number of firms. ............................................................. 
Numbcr of persom employed. ................................................ 
Value of roperty ............................................................ 
~ n s h  oupi€al.. ................................................................ 
Wages paid 
A111 ator hides handled.. ......................................... .numbcr.. 

%:ilue paid ............................................................... 
Value received.. ................. ............................... 

Enhancernent in value .............. .{::::::I:: ........................... 

................................................................. 

~- . - 

28.-Table sl~owiny the extent of the wholesale alligator trade of the toeat aoust of Florida 1889 and 1890. 

7 7 
11 11 

$550 $550 
$10,450 $10,350 

$350 $350 
39,486 40, U77 
$30,108 $33,464 

$5,821 $5,774 
$15,924 $39,258 

- 

De&nation. I 1689. I 1890. 1 I 

111.-FISHERIES OF ALABAMA. 

Geography of the coast.-The. coast line of Alabama is much shorter than that of 
any other State in the Gulf region, being only 1S0 miles long, made up chiefly of 
Mobile Bay, the only, indentation of importance in the shore of the State. The Mobile 
River enters the head of the bay, and is a stream of considerable size, formed by two 
main branches, the Tombigbee and Alabama rivers. The shores are low, and for the 
most part sandy and marshy. A number of islands occur off the coast, especially at 
the mouth of Mobile.Bay and in the western part of the State. Mississippi Sound, a 
large body of water extending the entire length of Mississippi, occupies that portion 
of Alabama west of Mobile Bay, the sound and bay being connected by Grant Pass. 
The only fishing settlements on this coast of sufficient size to warrant special mention 
are Mobile, at  the head of Mobile Bay, and Bon Secours, on the bay of the same name, 
whieh is an eastward prolongation of the lower part of Mobile Bay. 

General importance of the $sheries.-Alabama is interested in the fisheries t o  a 
less extent than any other Gulf State, although in proportion to  the length of coast 
line the value of the products compares very favorably with the. other States in this 
region. Alabama has undergone a satisfactory increase in the past decade in the 
essential elements of capital invested and value of products, the advance amounting to 
254.16 per cent a id  29.84 per cent, respectively. The increase is chiefly due to the 
development of the oyster industry, which is probably destined to attain much greater 
proportions, as the natural advantages of the State for oyster-culture will doubtless 
be more appreciated and receive greater attention in the near future. A large number 
of edible fishes occur in the waters of the State, the most important of which are 
mullet, trout, croakers, pompano, channel bass, snappers, and Spanish mackerel. 

General statistics.-Four tables show in a condensed form the extent of the fish- 
eries of Alabama in 1889 and 1890 ; these relate to the number of persons employed, the 
nationalities represented among the fishermen, the capital ihvested, and the products- 

From Table 29 it will be seen that of tho 618 persons engaged in the fishiM 
indur;ttry in 1890, 93 were employed in veswl fisheries, 416 in shore or boat fisheries, 
and 109 in factoriea, fish-houses, etc. 

The American nationality very largely predominates among the fishermen of tbiR 
State, as shown in Table 30. In 1890 there were 540 citizens of the United States and 
78 foreigners, chiefly Spanish. The foreign elemeut is found ehiefly in the shore fish- 
eries, is only sparingly present in the vessel fisheries, and is entirely absent from the 
shore industries. 

' 

' 
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Vessels fishing ...................................... 
Tonilago. ........................................ 
Ollt i i t . .  .................................................. 

Vessels transporting.. ............................... 
Tonnngo ......................................... 
Outflt .................................................... 

Boats ................................................ 
Appnrntus of aapture-vessel fi8hories : 

seines .......................................... 
Lines .................................................... 
Tonip. ........................................... 
Seines ........................................... 
Caetnets 
Setlines. ................................................ 
longs ............................................ 

Appara U s  Of capture-slloro flHhCriCH : 

........................... 
Trammel and ........................................ gill nets 
r ,  

Shore'pro erty .............................................. 
Cas11 unpitnl. ............ :. 

Total .................................................. 

The capital tinvested in the fisheries of Alabama in 1890 was $135,290, of which 
$31,810 represented vessels and their outfits, $17,230 boats, $11,550 apparatus used 
in taking products, and $74,700 shore property and morking capital. Seines are the 
most expensive means of capture, but tongs are the most numerous form. 

The yield of the fisheries of Alabama in 1889 \vas 4,560,269 pounds, valued at 
$146,841, and in 1890 4,776,968 pounds, worth $154,871. Oysters are by far the most 
important product, $96,758 in 1889 and $107,812 in 1890 accruing from their sale. 
The most important 8pecies of fish taken am mullet and trout. 

27 . $10,600 
283.38 .......... 

5,469 
11 7,900 

101.17 ......... 
1,594 

205 14,995 

1 100 
59 

09 446 

30 1 2,785 

52 
219 1,314 

28,525 
............. 40,200 

126,925 

:; 1 61;;: 

d9.-Ta'ablc of p6reoic.a enbployed. 

26 
268.47 

12 
119.40 

212 

....... 

....... 

-- I How engaged. I 1 8 8 9 F  

$15,700 
.......... 

5,545 
9,000 .......... 
1,565 
17,230 

On vessels fishing ............................. 
On veseels trailsporting ....................... 
In ahoiu, fisheries.. 
On shore, in fish.housos, etu 

............................ ................... 
Total ...................................... 

30 

85 

233 

06 

....... 

....... 

........ 

SO.-l'able 8Wowing the iiationality of poraons engaged. 

2,730 
G,?JO 

295 
52 

1.398 
29,100 
45.000 

! Total. I T'essel flsher. ~ Shoro flsher. j Shorosmen. 
men. men. 

Nationalities. I I _ _ _ _ _ _ _ '  

Amerionn,wliito ............ 
American, colored .......... 
Italian.. 6 6 '  
spmish .................... 1 ........ 32 32 

Portuguose ................. 1 ........ 9 
Norwe ian ................................. 2 

Malay 
Others ...................... 

.................................... 

Swefiisfl .................... 2 1 

,. lotal .................. ] 94 1 93 1 402 1 416 j 98 1 100 1 594 j 618 I 
--__ 

$l.-Table of apparaiue arid capital. 

Designation. 
1889. I No. I value. 

1890. 

................. ....... 
05 1 2 

-1- ....... 1 136,200 
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Angel.fish ...................................... 
Bluefish ........................................ 
Brcatn and sunfish .............................. 
Catfish ......................................... 
Channel bass ................................... 
Crevalle ....I ................................... 
Croakers ....................................... 
Drum. snlt.wntor ............................... 
Flounders ...................................... 
Groupers ....................................... 
Jurel ........................................... 
Ladyfish ...................................... 
Mu1 et ......................................... 
Pickerel ........................................ 
Pin6sh ......................................... 
Pomprmo ..................... ............. 
Sailor's olioice .................................. 
Sheepshcnd ..................................... 
Silver porch .................................... 
Snappers, ret1 ................................... 
Spaulxll 1iiac:kerel ............................... 
S lots ........................................... 
&out .......................................... 
Whiting ........................................ 
Terrapins ....................................... 
Shrimp ......................................... 
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0, 525 
57. 612 
21, 800 
37, 700 
63, 919 
13, 100 

103, 025 
7. 400 

19. 800 
9. 750 

30, 875 
12, 850 

013. 315 
37. 500 
18. 050 
17. 825 
3, 000 

32. 925 
4. 283 

51, 000 
57. 791 
25, 325 

204. 841 
4, 283 
5. 600 

1 30. 000 

32.-Table of prodltcts . 
. I I 1889 . 

On vessels fishing .............................. 

on sliore, in fisli.tionsea, ete ........................... 
On vessels trnnsportiiig ........................ 
Inshoreflsfieries ............................... 

Total ...................................... 

__.- . Specics . 
Pounds . 

47 1 44 25 1 25 72 1 69 

.I ........ 2 4 20 20 24 
105 173 

2.9; I !4$ 4 i i  1 
214 I 221 380 1 397 504 618 

-----.--___ 

*438. 425 bushels . 

Vnluo . 
$65 

1, 242 
1. 090 

945 
2. 658 

458 
3. 445 

222 
1. 188 

195 
489 
129 

13. 022 
1. 125 

400 

-. 

2. 674 
120 

1. 322 
65 

2. 040 
3. 414 

(139 
10. 740 

04 
1. 120 

000 
00. 758 

140. 841 

1890 . 
Pounds . 

5. is8 

37. 000 
54. 404 
10. 000 
98. 075 
7. 000 

19.800 

55. 700 
19. 200 

11; 250 
31. 285 
12. 920 

587. 555 
34. 500 
15. 416 
17 . 178 

25; 450 
208. 750 

4. 307 
4. 700 

t3.307. 400 
.......... 

4.770. 908 

t 481. 070 bushels . 

Vnlne . 
$52 

1. 213 
900 
940 

2. 242 
351 

3. 231 
210 

I .  188 
225 
473 
129 

13. 097 
1. 035 

375 
2. 577 

98 
1. 314 

73 
2. 495 
2. 404 
606 

10. 706 
05 

940 

107. 812 
........ 

154. 871 

The fisheries by oounties.-The coast of Alabama is occupied by the counties of 
Baldwin and Mobile. each of which has fishery interests of commercial importance; 
they are separated by Mobile Bay . The city of Mobile is in the county of the same 
name. and gives to it the lead which its fisheries take over those of Baldwin County . 

Tables 33. 34. and 35. which follow. show the extent of the fisheries in these 
counties; they should be read in connection with other tables under the heads of 
"Fisheries by apparatus .. and .. The vessel and Bhore fisheries. .. in which additional 
figures for the counties are glven . 
33.-Table showing by  counties thc number of persons employed in the p s lw ies  of Alabama in 188.9 and 

1890 . 

How engaged . 
Baldwin . Mobile . 1 Total . 

-~ -______ 
1889 . I 1890 . 1889 . 1 1890 . ~ 1889 . I 1890 . 
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34.-Table sliow i n y  b y  countica Ilts appa~alua aitd c a p i t a l  enployed in the Psheriea of Alabama in 1889 and 
1890. 

_ -  
I Baldwin. I Mobile. I Total. ! 

Ytlluc. 

B5,OOO 

2.216 
7,400 

....... 

-- 
Designation. 1 1880. 

No. Vdue 

27 $16,600 
283.38 ....... ....... 5,468 

' 11 7,900 

-I_- 

I 1800. 

17 
15.92 

2 
10.38 

84 

...... 

...... 

1880. I 1888. I 1890. I 1880. 

$10,700 8 ........ 106.04 
4328 ...... 
1,600 10 ........ 100.67 

400 ...... 
8,100 125 

i x.- 
b5,100 

2,042 
7,100 

1,350 
7,805 

....... 

....... 

0 
103.45 

10 
100. 02 ..__.. , 

128 

...... 88.47 

12 
19.40 

212 

...... 

...... 

....... 
5,545 1 
8,000 ....... 
1,565 

17,280 

............. 

Tonnage.. ............. 
outfit ........................ 

Vessels transporting ...... 
ronnage.. ............. 
Outflt ........................ 

Boats.. .................... 
Apparatus of oapture- 

Seines ................. 
Linou ........................ 
Tongs. ................ 

seilles ................. 
Trammel and gill nets. 
Cast nets .............. 
Sot lines ..................... 

vessel flsheries : 

Ap nratiis of capture- 
dore  flaheries: 

176.44 

1 
8.53 

EO 

1 

47 

19 
42 
35 

44 

10 
42 
35 

, 38 
...... 
..... 

...... 

..................... ..................... 
271 22 

1,830 11 
4,220 24 

175 30 
52 ....... 

228 189 
225 ....... 

31,130 ....... 
..................... -.---. 

000 
2,400 

120 

1,134 
?E, 300 
LO, 200 

I1 
24 
30 

105 
....... 

............. 

....... 

000 
2,400 

120 

1,170 
18,875 
15,600 

33 2,765 
66 6,620 
65 205 ............. 52 

218 1,314 
....... 28,525 ....... 40,200 

................ 
30,875 
13,850 

428 716 
37:500 
18,650 
15,325 
3,600 

16,026 
4,283 

480 
120 

0 000 
1:125 

400 
2,280 

126 
561 
e5 1 

184,600 

2,500 

10,QOO 

51,000 
8,400 
3,500 

60,500 

5 600 
,6&725 

....................... ....................... 
4.810 177,600 ....................... ....................... 

875 1,800 ....................... 
701 15,000 

2,040 62,875 
1.260 7,500 

105 3,200 
3,520 62,000 

1 120 4,700 
75:715 2,764,816 

....................... 

....................... ........................ 

value. 

ll, 500 

5,427 
800 

244 
7,040 

100 

298 

1,865 
4,220 

....... 

....... 

....... 

175 
5a 

180 
225 

..................... 
1,165 ....... 1,594 
9,130 205 1 14,805 

....... li: Jb:l 100 50 

446 
50 ....... 

...... 28,100 

r - - ~ -  
14,160 I.. .... .1126,825 

-- ..... .(135,280 IO, 126 )6,789 1 ....... 

5'5.-Table xWotciisg by counticu and xpeclca Ikc yield of t l&e@lwim of Alalramu in  1889 and 1890. 

* I  * Baldwin. , ___-- 
Speoiea. 1 . 1889. 1 18DO. 

Mobile. I Total. 

188; 1 188: 188; 
I_--___ __ -___ 
'ounrle. Valuo. Pounds. .Value. Pounds. Value 
___ -- - - 

1880. -__ 
Value. 

$52 
1,219 

960 
840 

2,242 
, 351 
3,231 

210 
1,188 

225 
473 
120 

13,007 
1,035 

875 
2,577 

OR 
1,314 

78 
2,495 
2 , 4 a  

606 
LO, 706 

65 

- 
- 
'ounde, Value 

1, E 
260 
875 

1,137 
263 

a, 088 
210 

1,116 

473 
120 

6,667 
1,035 

375 
2,307 

9R 
639 
73 

1,388 
510 

7,488 
65 

..... 

..... 

.-._. 

..... 
16,785 

17,607 
- 
- 

5,108 
55 700 
10: 200 
37, 600 
54,404 
10, ooo 
gn, 075 
7, OOo 

10,800 
11,250 
81,285 
12,020 
i87 555 
36,500 
15,416 
17,178 
2,800 

35,114 
4,845 

62,376 
43,066 
25,450 
!08,750 

4,307 

4,700 
367,400 

776,968 

....... 

- 

Angel-ARh .......... 6,525 f05 5,168 
Bluefish ............ 57,612 1,242 55,760 
I3ream and sunfish..i 

5,800 I !22; I 27,000 5,000 Catfish ............. 26,300 
Channel baas ....... 36.518 I 1.310 32,864 

........ ....... 1 ......... 1 ...... ...... 
$710 
265 

I ,  105 
n8 

543 

. 
10, 600 
22,100 
2, 500 

15, GOO 
Crevalle ............ 9; 700 a30 7,500 
Croakers ........... 80,425 2,864 82,575 

Flounders .......... 18,400 1,104 18,600 
Drum, ealt-water . ..I 7,400 I 222 7,000 .............................. 

;E j 12 j lE i 25: Groupers .......... .I 
Jurel ............... ........ 

31,285 
12,920 

409,055 
34,500 
15,416 
15,378 
2,800 

20,114 
4,845 

36,406 
22,250 

146,750 
4,807 

460.250 21 043 1 602,674 

........ 

........ .........I.. ..... I ........ 

...... ...... 
4,440 

270 

675 

2,405 
1,125 

86 
3,208 

940 
81,017 

...... 

...... 

...... 

...... 

...... ...... 

Lad -fish ........... 
Mu&. ............. 
Piokerel ............ 
Pinfish ............. 
Pompano ........... 
Sallor'e choice ...... I 
Sheepfillend. ....... .I 
Silver perch ........ 
Snap era rod ....... 
Spanfk h o k e r e l . .  .I ................ I 48,381 2,154 

21,826 534 
138,341 7,220 

3::% 1 6:: I spots .............. ./ 
l'rout ............... 
Whiting. ........... 
Shrimp ............. 
Terrapins. .......... 
Oysters.. ........... 

....... 
840 ' 

17,812 

Total .......... 1,525,584 53,017 1,600,627 i-i-i- ___-I_--_ 

,034,675 82,024 3,176,441 87, !274 4,600,260 'G l i  l i  I 
-- 
i4,871 



142 BULLETIN O F  THE UNITED STATES FISH COMMISSION. 

species. 

Groupers 
Snappers, rod.. ' Shrimp ........ 
Oysters.. ...... 

Total. ..... 

. The vessel and shore $sheries.-Under the head of u Fisheries by counties," the 
personnel and capital employed in the vessel and shore fisheries have been shown ; in 
this place i t  only remains to consider the quantity and value of products accruiug 
from each branch. The following tables show that in 1890 the vessel fisheries yielded 
745,065 pounds of products, valued a t  $29,098, and the shore fisheries 4,031,903 
pounds, worth $125,773. The vessel fisheries are chiefly for oysters and are much more 
important in Baldwin County than in Mobile County. In the shore fisheries, in which 
the proportion of fish to  oysters is much greater than in the vessel fisheries, the yield 
is larger in Mobile County. 

SG.-Table showing by counties the yield of the vessel fisheriea of Alabama in  1889 and 1890. 

Baldwin. . Mobile. Total. _____-- - _ _ ~ -  
1889. 1 1890. 1889. 1890. 1 1889. 1890. 

Pounds. value. Pounds. [value. Pounds. ~ d u e .  Pounds. Value. Pounds. Value. Pounds. value. 

........................................ 9,750 $195 11,250 $225 9,750 $195 11,250 $226 .................................. 51,000 2,040 62,375 2,495 51,000 2,040 62,375 2,495 

343: 084 16,020 413,315 $18,874 240,975 6,918 258,125 7,504 584,059 22,938 671,440 26,378 

___.- ~ ---- 
I--------- ~ - ~ - _ _ _ _ _ _ _ ~ -  

................................................... ................. 30 000 $600 30,000 600 

Value. 

$65 
1,242 

280 
600 

1,310 
339 

2,864 
222 

1,104 
480 
129 

9,006 
1,125 

406 
2,269 

126 
561 
65 

534 
2,154 
7,220 

64 

$?'-Table alrowing by counties and 8pecies the yield of the shore fisheries of Alabama in  1889 and 1830. 

___- 
Pounds 

5,168 
55,760 
5,000 

27,000 
32,364 
7,500 

82,575 
7,000 

18,800 
31,285 
12,020 

409,955 
34,500 
15,410 
15,378 
2,800 

20,114 
4,845 

22,250 
36,460 

146,750 
4,307 

__- 

I Baldwin. - 
Species. 1889. I 1890. 

B6;fish.. .......... 
Bream and sunfish. 
Catfish ............ 
Channel babe ...... 

Aneel-fish ......... 0.525 
57; 012 
5,800 

26,300 
35,519 

16,000 
11,400 
28,400 
3,400 

16.000 

............................... ' 57;612 
$800 14,200 $710 21,800 
285 10,600 265 1 37,700 

1,348 22,100 1,105, 63,919 
119 2,500 88 13,100 
581 15.500 543 103.025 

~~ 

Pickerel. .......... 37 500 
Pinfleh . ...........I 

1,242 
1,090 

045 
2,658 

458 
3.445 

850 
Pompano ..........I 15,325 
Sailor'schoice. ..... 3,690 

125 

55;klO 
19,200 
37,000 
54,464 
10,000 
98,075 
7,000 

10,800 
31,285 
12, (120 

587,555 
34,500 
15,416 
17,178 
2,800 

35,114 
4,845 

25,450 
43,966 

208,750 
4,307 
4,700 

2,696,050 

Shoonshead ........ I 16. 

Crevalle ........... 
Croakers .......... 
Drum, salt-water . . 
Flounders ......... 
Jurel .............. 
Lad flsh ........... 
Mull&. ............ 

Sib& perch ....... 4; 283 
Spots .............. 21,825 
S anish mackerel.. 49,391 
l? rout .............. 198,341 
Whitine ........... 4,283 

9,700 
80, 425 
7,400 

18,400 
30,875 
12,850 

428.715 

Terrapiiis. .................. 
Oysters. ........... 117,166 

Total ........ -11- 

11400 

184,600 

........................ .......I 7,400 1 'a22 
84 1[200 I , 72 19,800 1,188 ............................... 30,875 489 ............................... 12,850 129 

4,816 177,600 4,440 613,315 13,622 ............................... 37.500 1.125 

Value 

$52 
I,  213 

250 
675 

1,137 
263 

2,688 
210 

1,116 
473 
129 

8,057 
1,035 

375 
2,307 

98 
639 
73 

510 
1,339 
7,498 

65 

7,921 
...... 

____-.- 

Mobile. Total. 

1889. 1 1890. 1889. . 1 1800. 
___ .- - 
?ounda. 1_1-/_j-/ZiZ Value. Pounds. Value. Pounds. Value. Pounds. 

....... ......... ....... ........ 1 I I i 6.525 $65 1 6.168 

. ~ - .  ............................... 18,850 400 
2,500 375 1,800 270 17,825 2,674 ............................... 3,600 120 

16,900 1 761 1 15,000 1 ' 675 ! 32,925 1 1.322 .............................. _ j  4,283 65 
3,500 1 105 I 3,200 1 96 25,325 689 
8,400 1,260 7 500 1 125 1 57,791 1 3,414 

66,500 3,520 02:OOO 3:208 204,841 10,740 ............................... a4 

36+,?50 68: 797 2,608,791 73,51a 2,484,910 73,820 
5 600 11 120 1 4 700 1 940 1 2:;; 1 1,120 

Valu0 

$52 

960 
940 

351 

210 
1,188 

47.1 
129 

13 097 
1: 035 

375 
2,577 

98 
1,314 

73 
606 

2 464 
io: 706 

65 
940 

El! 434 

26,778 

- 
1,213 

2, s a  
a. 231 

- 
/ 

Fisheries by apparatus.-A table is next presented which shows, by counties, the 
quantities and values of products taken, with the various kinds of apparatus employed 
in the shoro fisheries of the Ptate. In the vessel fisheries only lines are used in the 
capture of fish, and tongs are the only other form of apparatus in use, although in 1889 
one seine was employed in catching shrimp. The largest quantities of fish are taken 
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1890. s ~ I  Pounds. 1 Vnlue. -___--- I /  

with seines; in 1890 the catch amounted to 767,353 pounds, valued at $23,650. Gill 
nets and trammel nets in the same year took 508,300 pounds, worth $18,362. The yield 
of cast nets is very small, being only 40,500 pounds in 1S90, for which the fisliermeii 
received $1,012. Lines, which are somewhat important in the vessel fishery, took only 
15,000 pounds of' catfish in the shore fishery. Besides fishproper, seiiies and gill nets 
took 4,700 pounds of terrapins, valued at $940, the catch being nearly equally divided 
between the two kinds of apparatus. 

98.--I'able showing by countics and apparatus €he yield of the shore fcshcriee of Alabama in. 1889 and 1890. 

1889. 
_ _ _ _  

Pounds. 

Apparatus and 
species. 

6,500 
11,400 
15,800 
3,400 

16,600 

1,400 

65,700 

2,500 

10,500 

.............. 

.............. .............. 

............. .............. 

.............. 

.............. 

Seines : 
Angel-Ash ..... 
BlueAah ....... 
Bream and sun. 

fish .......... 
Catfish ........ 
Chaunul bass . . 
Cruvrtllu ....... 
Croakera ...... 
Drum salt-wate 
Flouxhera . . ~. . 
Jurel .......... 
Lad fleh...... 
Mu&. ........ 
Piokerel ....... 
Piufiflh ........ 
Pompano ...... 
Sailor's choice . 
Sheupshcad .... 
Silver eroli ... 
Spauisg mnck. 

ere1 .......... s ots .......... rp rout.. ........ 
Whiting. ...... 

Total ........ 
Trammol nets and 

8325 
285 
718 
119 
581 

84 

1,643 

375 

473 

gill nets: 
Bream and sun- 

zs;s64 
5,000 

77,075 
2,500 

14,600 
31,285 
12,920 

210,455 
1,500 

12,410 
13,378 
2,800 

17,614 
4,845 

fish .: ........ 
CatAah ........ 
Channel bass . . 
Crevalle ....... 

802 
175 

2,490 
75 

876 
473 
129 

3,805 
45 

325 

98 
527 
73 

2,001 

Croakers ...... 
Drum salt-wate 
Wlouuhers ..... 
Mullct ......... 
Pickcrel ....... 

................ 
62,400 

1,800 

0,400 

................ ................ 

................ 

......... 

Pinfish ........ 
Pompano ...... 
Sheeaaliead .... 

12; 850 
1,5GO 307,415 

2.500 
lti,150 

270 15,325 
3,000 

423 24,525 

....... I 41283 

-sg"t.. ........ .......... 

4,307 -- 
597,953 --- --- 

Baldwin. 

65 

16,823 

1889. 

9,500 

12,600 

87,400 

6,400 

28,01X! 

Poonds 

475 1 8,500 425 

630 10,500 525 
............................... 
............................... ............................... .............................. ............................... 

2,185 85,200 2,130 

288 5,000 252 

............................... .............................. ............................... 

............................... 
1,080 24,000 1,688 

e, 525 

3: 800 

57,612 

2 300 

29, 319 
6,200 

81,425 
3,400 

15,900 
30,875 
12,850 

241,715 
2 500 

10: 150 
12,825 
3,600 

14,025 
4,283 

40,301 
19,625 
33,341 
4,283 

651,044 
- 
-- 
_.- 

a, 500 
8,500 
6,200 
3,500 
5,000 
4,000 
2,600 

175 000 

2,500 
2,500 
2,000 
2,200 

105.000 

35: 000 

5;iioo 
4,500 
4,000 

180,000 
33,000 
3,000 
2,000 
2,500 
2,000 

116,000 

192 
135 
240 

4, 500 
990 
150 
300 
112 
60 

5,880 

__ - 
Value 

143,900 

81,500 

- -- 
5 600 

&,mo _--_ 
373,350 

752,950 
__--- 

$65 
1,242 

115 
95 

1,040 
217 

2,080 
102 
954 
489 
129 

4,331 
75 

281 
1,924 

126 
471 
65 

2,154 
468 

1,820 
64 

.8, 016 
- 
__ - 

175 
21 5 
270 
122 
175 
120 
150 

4,375 
1,050 

125 
375 
90 
60 

5,400 

%, 708 

800 

-. 

- - 

a50 - - 
..... 
5,023 

5,023 

87,207 

- 
_.. __. 

----I-- 
5,558 133,800 5,020 501,300 

788 30,000 1 750 I 43,500 

--__---- 
~ 

............................... 14,000 -- -- - -- 
1 120 4 700 040 5 600 

08: 707 2,5081,701 73,613 2,484,918 ---- 
09, 917 2,511,401 74,453 2,490,5118 

83,771 2,844,091 87,050 3,885,460 
- _ _ _ ~ _ _ _ _ _ _ _ _ _  

~ 

1890. 

Pounds. 1 Value 
~- 

374,500 -~ --- 
in,5oo 

15,000 -- 
............... 
189,250 

5,168 $53 
55,760 1,213 

13,342 -_ 
262 

375 - 
7,921 

1,000 I 50 
2.000 50 

%at nets : 
Mullet.. ........ 

Lines : 
Cat,flsh ......... 

Miscellaneous : 
Terrapine. 
Opsters.. ....... 

Total ......... 
Grand total. .. 

- 

12,000 

14,080 --- -- 
.............. 

117,166 

117,166 

1,162,500 
___ 

4,000 200 
10,000 250 
5.600 245 
2:500 I RR 

Mobile. I Total. 

............................... 6,525 ............................... 57,612 ' I 1  I I  
5,700 $285 8,800 

10,600 265 15,200 
11,600 580 45,110 
2,500 

15,500 1 5:; 1 2%; ......... 1 __._i..l 3,400 
1,200 17,300 ........ .I.. ..... 30.875 

8,400 1,200 7,500 1,125 57,791 
3,600 I 105 1 3,200 1 90 1 23,125 

38,500 , 1,540 38,000 , 1,520 71,811 
4,283 

4 
13, 000 
8.500 

18,800 
3, BO0 
5,000 
4,000 
2,500 

262,400 
35,000 
2,500 
2,500 
R, 400 
2,200 

133,000 

value. 
__ 

$65 
1,242 

440 
380 

336 
3,270 

102 
1,038 

489 
120 

5,974 
75 

281 
2,209 

126 
914 
05 

3,414 
573 

64 

20.424 

1,758 

3,360 

-- 
-- -- 

U50 
215 
900 
122 
175 
120 
150 

8,560 
1,050 

125 
375 
378 
66 

7,380 

18,206 

1,088 

350 

1,120 
73,820 

74,940 

- 
- -- 

- -- 

- 
- -- 
21,068 - 

1890. 

Pouucls. 

5,168 
55,760 

6,700 
12,000 
38,464 
7,500 

02,575 
2,500 

15,800 
31 285 
12: 020 

281, a55 

2,800 

4,845 

1.500 
12.410 
15,178 

27,014 

43,966 
23,450 
68,750 
4,307 

707; 353 = 

12,500 

16,000 
2,500 
5,500 
4,500 
4,000 

205,200 
33,000 
3,000 
2,000 
8,1110 
2,000 

140,000 

508,300 

40,500 

15,000 

4,700 
1,086,050 

!,700,75E 

:,031,008 

10,000 

- 
- -- 

- 

- 
-- -- 

. 

Valuo. 

$53 
1,213 

335 
315 

1,472 
203 

3,030 
75 

948 
473 
120 

5,455 
45 

325 
2,277 

98 
050 
73 

2,464 
54 ti 

65 
3,138 

23,650 -- -- 

625 
250 
770 
88 

192 
135 
240 

0,630 
990 
150 
aoo 
364 
00 

7,668 

18,362 
__ 
-- __ 
1,012 

375 

940 

- -- 
81,434 

82,374 
- 
- -- 
25,773 
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Number of firms.. . . . . . . . . . _. . . . . __. . . 
Number of employ6s ... . .. ~ _. . . ._ .. . . . 
Value of property . . . . . . . . . . . . . . . . . . . . 
Cash capital.. .. .... .. . . . .. . . . .... . . .. 
Wa us paid to HlluCkerS and others . . 
Opfcrs  handled: 

Reefera " . . . . . . . . . -. -. . . . . . .bbla.. 
Value naid.. _.. . . .__ _._ _____ .  . . . 

The shore industries.-Two shore branches of the fishing business occupy the 
attention of the people of Alabama; these are the wholesale trades in oysters and 
fish, which are carried on at Mobile. 

The wholesale oyster trade consists of several branches : the shipment of oysters 
in the shell; the shucking of oysters for shipment in ice in buckets, half-barrels, bar- 
rels, etc., and the packing of shucked oysters in hermetically sealed buckets, holding 
from 1 to 4 quarts. As showu in Table 39, eight firms were engaged in the oyster trade 
in 1889 and 1890. These handled 78,076 barrels of shell oysters in 1890, for which 
$80,292 was paid; the shell and opened oysters sold for $132,627, giving $52,336 as 
the gross profits of the industry. Other details of the business are brought out i u  
Table 39. 

The fish trade was engaged in by four firms in 1889 and 1890. In the latter year 
2,348,270 pounds of fish were purchased, at a cost of $123,838; these were sold for 
$165,603, so that the gross profits of the business were $41,665. Other features of 
this branch are shown in Table 40. Some firms devote attention to both oysters and 
fish, and in the separation of these two trades in the tables i t  has been necessary to 
make an arbitrary division of persons and property. The tables should therefore be 
coilsidered conjointly. 

X?.--irnhle showing the wholesale oyster trade of Aabanka in  1889 and 1890. 

8 
85 

$19,600 
$19,200 
$24,069 

50,797 
$44. 1 7 ~  

Number of firms.. . . . . . . . . . . . . . . . . . . . . 
Number of employbs . .... .. . . . .. .._ ._ 
Value of property ...... . . . .. . . ....... 
Cash capital ........... ......... ...... 
Wages paid. ... . .. .... .. ... . . . . . ... . . . 
Fish handled.. . . . . . . . . . . . . . .ponnds.. 

Value paid ........ .. .. .. .. .. ... .. 
Value paid .....___........... ._.. 

Enhanoement in value ..- ....... ..... . 

"Cnllings '' . . . . . . . . . . . . . . . . . .bb~s. .  
Value paid ....... .._._..__..__. 

" Plants " . . . . . . . . . . . . . . . . . . ~. bbls.. 

4 
13 

$8,725 
$21,000 
$3,904 

2,039,520 
$108,287 
$148,186 
$37,8w 

Value paid . . .. _. ~. . . . . ..._. . . .. 
,Total.. . . . . . . ~. . . . . . . . . . . . . ~. .bbls.. 

Value naid . ._ ..____._ ._..__._____ 

1 --, - .  - 
7,815 

8,658 

67,267 
$69. RR.5 

1 , 5 0 7  

$17, 110 

value of pbdncts as sold . . . . . . . .. . . . $iu; OoU 
Bnhanoement in value.. . . . . . .. . . . . ...I $47,075 

' 1890. 
____ 

8 
95 

$20,050 
$23,100 
$28,454 

58,826 
$50,001 

9, 113 
$10,015 

10,138 
$20, 276 

78, 076 
$80,292 

$132,027 
$52,335 

&.-Table showing the wholeeale $ah trade of Alabama in 1889 and 1890. 

Designation. I 1889. 

.- 

1890. 

4 
14 

$8,850 
$22,500 
$4,067 

2,348,270 
$123.838 
$166,508 
$41,665 
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1V.-FISHERIES OF MISSISSIPPI. 

Geographical features of tho coast.-Mississippi is the middle member of the tier 
of five States having frontage on the Gulf of Mexico. Its coast line, which is about 
215 miles in length, is shorter than any of the other States except Alabama. The 
shores are low throughout, sandy in places, but generally marshy, and are broken by 
a number gf small indentations, the most important of which are Point Aux Uhenes 
Bay, Pascagoula Bay, Biloxi Bay, and St. Louis Bay. Eaoh of these receives the 
water of a large number of minor streams. At a distance of about 10 miles the shore 
is skirted by a line of small, mostly low, islhds, which have an important bearing on 
the fisheries of the region. Between the islands and the mainland is Mississippi 
_Sound, which extends the entire length of the Stato, t,erminating on the west in Lake 
Borgne, Louisiana, and on the east at the mouth of Mobile Bay, Alabama. It is noted 
for its oyster beds and is the fishing-ground chiefly frequented by the Mississippi 
fishermen. 

The settlements on the coast are Pascagoula, Scranton, Ocean Springs, Biloxi, 
Beauvoir, Mississippi City, Pass Christian, and Bay St. Louis, all of which axe more 
or less interested in the fisheries. 

General importamce of the $sheries.-Taking the value of the fishery products as 
a basis, Mississippi ranks thirc? among the Gulf States, being surpassed by Florida 
and Louisiana. In 1880 it occupied the fifth position. The State has had a phenomenal 
increase in its fishery interests since 1880, and no other State in this region or in the 
country has advanced in greater relative ratio. As shown in Section I of this report, 
the number of persons engaged in the fishing industry has increased 825.27 per cent; 
the capital devoted to the business has increased 4,839.89 per cent, and the value of 
the products has increased 990.06 per cent. The fishery resources of the State, 
especially the waters for oyster-culture, are still capable of much development, and 
the history of the past decade indicates that in a short time Mississippi will become 
one of the foremost oyster-producing States. 

General statistics.-The extent of the commercial fisheries of Mississippi in 1889 
and 1890 is shown in the following tables. 

Table 41 shows 1,809 persons employed in the fisheries in 1889 and 1,721 in 1890, 
of whom more than half each year were employed on shore, in canneries, packing- 
houses, etc. The vessel fisheries are seen to  have required the services of much 
fewer men than the shore or boat fisheries. 

The nationality of the persons employed in the fisheries of the State was ohiefly 
American, as shown in Table 42, only 78 persons in 1890 being aliens. Of the Ameri- 
cans, about one-fifth are colored people, who are chiefly employed on shore. The 
largest number of foreigners obtain employmenb on the vessels and none are found 
in the shore industries. 

The capital invested in the fisheries of this State, as shown in Table 43, was 
$455,300 in 1889 and $434,710 in 1890. The investment is made up largely of shore 
Property and cash capita,l employed in the canning and other related branches. Sixty- 
two vessels eiigaged in the fisheries in 1890; these, with their outfits, had a value of 

. 

F. C. B. 1891-10 
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Frenc'h ............... 
Norwe 'an ........... 

Others. 

............. 
Austrian Swot&. ............. ............... 

Total ........... 

$48,759. The number of boats in use was 257, worth $13,395. The apparatus of cap- 
ture consisted of seines, tongs, gill nets. trammel nets, cast nets. and lines, and was 
valued at  $10,485. 

The yield of the fisheries in 1889 was 8,933,339 pounds and in 1890 8,131,401 
pounds, valued at  $250,884 and $245,699, respectively. Oysters are by far the most 
importaut product, constituting two-thirds the quantity and value of the entire out- 
put of the State. Of the fish proper, the sea trout or squeteague is the most valua- 
ble, although the mullet is taken in larger numbers. Next to the trout, the value of 
shrimps is greater thau any other single species. 

Il.-Tublc of pcFsoia m j h y e d .  

Number. 

1889. 1 1890. -I How engaged. I 

4 1 1 .................... 5 5 4 
4 5 5 .................... 10 9 5 

1 3 .......... 5 .................... 1 8 
5 5 ........................................ 5 5 
1 11 .................................................. 11 

191 203 553 487 1,065 1,031 1,809 1,721 
--------- 

203 
187 

I n  vessel fisheries .................... 191 
In shore fisheriea ..................... 553 
On shore, in fish-houses, etc ........... 1,065 1,031 

Total ............................ 1,809 1,721 

1889. 

4$?.-Table showing the nationality of pweons employed. 

Total. 
Nationalities. 

1890. 

American, wMto. ..... 
Amerionn, colorod .... ...... 
Porturruose ........... 12 
Spanish.. 

Vessols fibhing.. ................................ 
Tonnage .................................... 
.Outfit.. ............................................... 

Vessol~ transporting.. .............................................. 
Tonnage.. ...................................................... 
outflt ..................................................................... 

Boats ........................ ................... 
Apparatus of citpture-vessel fisheries : 

Seinos ...................................... 
Apparatus of onpture-ahore fisheries: 

Tongs ...................................... 
seines ...................................... 
Trammel and gill nets ...................... 
Cnst nets ................................... 
Lines...... ........................................... 
Tongs 

Shore property ........................................... 
Cash oapitd .............................................. 

...................................... 

Total ..................................... 

GO $34,525 01 $34,950 
541.52 .......... 557.46 ......... 

11,658 .......... 12,334 
1 1,460 

12.56 ......... 
25 

,275 14,685 257 13,305 

33 2 255 33 2,350 
192 1: 407 201 1,462 

59 5,070 47 4,330 
32 1,163 15 556 
41 263 8 48 

3 .......... 3 
278 1,737 

119,821 .......... 110,771 
262,450 .......... 251,300 

.......... 455,30@ .......... 434,710 

323 2,003 

____--- 
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Angol-fish .................................. 
Black Iiass. ................................. 
Bluofieli .................................... 
Broniu mid eunfi81i.. ........................ 
Bufhlo-fish. ................................ 
Catfish ........................................ 
Channol bnsa ............................... 
Croakcrv ................................... 
Drum sult-wntor ........................... 
Floiinkxs .................................. 
Mullet ..................................... 
Pickerol .................................... 
Pinflsh ..................................... 
P o i n y  .::..... ............................ 
Sea 888 ................................. 
Shoopshoncl.. ............................... 
Spauish mnckorol.. ......................... 

rout ....................................... 
Crabs. hard ................................. 
Crabs, soft .................................. 
Shrimp .................................... 
Oysters ..................................... 

S p t s  ....................................... 

147 

23; 500 
5,200 
90,300 
85,200 
107, GO0 
88,450 
184,700 
53,050 
2,500 
70,100 
721,593 
12,300 
54,700 
14,025 
24,500 
155,700 
43,675 
45,075 
370,450 
48,1100 
19,200 
794,200 

"5,918,621 

44.-Tabla of pvoaucta 

1 I 1889. 
Specios. I ~. 

Vnluo. 

$774 
200 

4,515 
3,522 
1,076 
1 687 
8: 277 
1,353 
125 

2,754 
7,000 
492 

1,585 
1,544 
1,151 
6,897 
2,956 
1,352 
17,163 
1,307 
040 

10,741 
167,713 

1890. I 
Pounds. 

29,350 
6,000 
95,900 
80,100 
121,700 
9d, 400 
201,300 
57,325 

76,550 

14,750 

14,875 
23, 660 
173,200 
46,500 
45,885 
872,100 
as, 660 
14,000 
618,500 

t6,045.346 

3,200 

305,400 

55,200 

$1,019 
300 

4,595 
3, 609 
1,217 
1,704 
8,757 
1,465 
160 

3,097 
3,470 
590 

1,598 
1,637 
1,065 
7,870 
3,150 
1,375 
17,606 
1, a07 
730 

12,622 
166, 872 

245,699 

The $fisheries by counties.-Three counties occupy the shore line of Mississippi, 
each of which is interested in the prosecution of commercial fisheries; these are 
Jackson, Harrison, and Hancock. In Tables 45, 46, and 47, the extent of the fisheries 
in each of these counties is shown in detail. In other tables which follow, under the 
capt,ions (( The vessel and shore fisheries " and (( Fisheries by apparatus,77 figures 
giving additional phases of the fisheries in each county are presented. 

In Harrison County, in which the important fishing centers, Biloxi and Mississippi 
City, are located, the fisheries are much more extensive than elsewhere in the State. 
The tables show that about two-thirds of the persons engaged, three-fourths of the 
capital invested, and one-half of the value of products taken are to' be credited t o  
Harrison County. 

. 
45.-Table ehoiving by oountiee the number of p m o n s  employed in the flaheries of dliesbsippi in  

1889 and 1830. 

Jaokson. Harrison. Hancock. Total. 

1889. 1 18Q0. --I 1889. 1 How engaged. 

I I I - -  I I I I I 
In vessel fisheries ......... 30 80 147 158 14 15 191 203 
In shoro flsliorina.. ........ 128 132 323 257 102 98 653 487 
On shoro, in factories, flsh- 

hOUBO8, OtC..  ............. 
Total ................. 1 232 1 243 I 1,304 I 1,298 1 183 I 180 I 1,800 1 1,721 
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Designation. 

Vessels fishing ............ 
...... ~ ...... 

Out6t .......................... 
Tonnage.. 
Outfit 

I. Lonnagc 

VeRsels transporting only 

Boats ...................... 
Apparatus of capture- 

Seines ................. 
Tongs ................. 

Ap aratus of capturc- 

Seines ................. 
Trammel nets and gill 

nets ................. 
Cast nets 

vessel flshcries : 

agore flsherics : 

46.-Table shozuing by counties the number alba value of vtwsels, boats, apparatus, etc., enb&yed in the fish- 
eries of MiSSiSSippi i n  IS89 a d  1890. 

1880. 

No. Value. 

8 $4,050 
88.17 ......... 

-~ 

1,782 . 

................................ 
.................... 

..................................... 
54 3,140 

5 260 
:IO 223 

11 090 

3 210 ................................. 

I Jackson. 

47 
413.40 
....... 

176 

Harrison. 

$28,225 48 
.......... 415.78 

8,966 ....... ................. 1 ................. 12.56 

7,005 158 
........................ 

..................... 
outfit. .  ....................... 

Boats ...................... 
Apparatusof capture-ves- 

Seines ................. 
Tongs ................. 

sol 5sheries: 

2 o r o  fisheries 9 
Ap aratus of capture- 

Seines ................. 
Trammel nets and gill 

ne ta ......................... 
Cast nets ...................... 
Linea .......................... 

Shore pro e r t j  .................... 
Cash omi!aI.. ..................... 

Tongs ................. 

88. li .......... 
....... 1,500 I @*Oo0 

45 

1 
15 

6 

78 

................. ................. ................. 
56 1 3,250 

74 ....... ....... 
...... 

11 u25 

3 1 200 ................. 

................. 32 ................. 41 

445 323 
........................ 

13,050 ....... 
27,050 ....... 
48,065 ....... --- 

.~ 
T.inna ................. .I_. ...... I.. ...... ..I.. ..... .I.. ........ ................. 522 Tongs 

Shore property 10,425 12,450 
Cash C a D i t d  15,500 ........ 17,200 

........ 
---___ 

Total ........... ......I.. ... ...I 38,005 I.. ... ...I 41,427 

1880. I 1890. -- 
No. I Value. I No. 

27 I l , % O  
147 1,069 

42 I ' 3,480 

20 1 950 
41 263 

27 
153 

30 

12 
8 ....... 

....... 96,306 ...... ....... 219,100 ....... --- .......I 360,417 1. ...... 
I Hancock. I Total. 

Designation, I 1889. 

1 No. 

Total ........................ I- 

Value. 

$1,350 

910 
......... 
......... ......... ........ 

3,550 

35, 
115 

ooo 
......... ......... ......... 

468 
13,000 
27,850 

47,878 

1890. 1 1889. 

__- No* I Value* 
No. 

53.51 .......... 544.52 ....... 5 I $2,550 984 I ....... 59 ........................ ........................ ........................ 
43 3,200 1 275 

61 , 6001 50 

Value. 

$34,525 

11,658 

-- 
._._.. _. 
........ ........ ........ 
14,685 

2,255 
1,407 

5,070 

1,160 
283 
3 

2,003 

262,450 

455,300 

110,821 

Value. 

$27,500 

0,850 
1,450 

25 
6,045 

........ 

........ 

2,050 
1,006 

2,805 

355 
48 
3 

770 
85,271 
206,150 

344,318 

1890. 

NO. 

61 
557.46 

1 
12.56 

257 

...... 

...... 

33 
201 

47 

15 
8 

278 
...... 
...... 
- ....... 

Value. 

$34,950 

12,334 
1,450 

25 
la, 395 

2,350 
1,462 

4,330 

555 
48 
3 

1,737 
110,771 
251,300 

434,710 

........ 

........ 

-- 
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Angel-flsh ............... 
Black baas.. ........................ 
Bluefish ................. 
Bream and sunflsh.. ..... 
BuRalo-5sh .............. 
Catfish .................. 
Channel bass ............ 
Croakers ................ 
Drum, salt-water 
Flounders ............... 
Nullet .................. 
Pickerel ................. 
Pin5sh .................. 
Pompano ................ 
Sea bass ................. 
Sheepshend.. ............ 
Spanish mackerel.. ...... 

rout.. .................. 
Crabs hard. ............. 
Crab; soft.. ............. 
Shrimp .................. 
Oysters .................. 

pots .................... 

Total. .............. 

15,900 

45,100 
44,300 
107, GOO 
40,050 
75,300 
42,050 

28,400 
133,300 
12,300 
14,400 
4, 700 
5,800 
08 100 

17,576 
245,960 
4, 800 
5,400 

185,400 
1,07G,764 

2,189,254 

................... 

13: 075 

_-- 
..... 

)l,100 
928 

-_____ 
................... ................... 

21, 200 
22,500 

Angel-fish ........................... 
Black bass ........................... 
Blueflsh ................. 
Bream and sunflsh. ...... 
IluRalo.tish .......................... 
CatAsh .................. 
Channel bass ............ 

22,000 
23,200 

24,600 
48,000 

354 
015 
406 
940 
87U 
423 

1,700 
173 
400 
858 

10,783 

59, 320 

................... 
10,800 

' 6,000 
13,800 
28,900 
15,100 
13,400 
34,400 

6,  900 
9,800 
41,000 

1,125,628 

1,510,128 
~- 

Spots .................... 
Trout .................... 
Crabs, hard.. ............ 
Craba, soft.. .............. 
Shrimp .................. 
Oysters.. ................ 

Total ............... 

14 , lUU 
34,000 
0,900 
12,000 
45,500 

990, 093 

1,375.249 

Harrison. I Jackson. 

Species. * I 1889. 1889. 1890. 1880. - 
Vrtlue. 

$048 
300 

1,250 
725 

440 
4,205 
585 
100 
835 

1,400 

809 
500 
210 

3,918 
1,308 
375 

5,210 
900 

80 
8,000 
97,278 

__ 

....... 

....... 

___ 
VUlUB. 
__ 

$371 

2,485 
1. 984 
1,217 
852 

2,730 
880 

...... 

...... 
1,310 
1,402 
590 
400 
477 
441 

2,780 
870 
698 

10,080 
120 
100 

3,792 
39, 128 

Value. 

$450 
200 

1,100 
750 

400 
3,543 
500 
125 
838 

6,035 

802 
404 
275 

3,209 
1,240 
402 

5,100 
1,014 

00 
12,179 
100,495 

144,427 

Tc 

- 

........ 

........ 

- 
- - 

Pounds. Value. Pounds. 

7, GO0 
5,200 
23, 200 
17,700 

23,000 
60, 400 
11,300 
2,500 
20,200 
625,093 

28,600 
3,175 
5,500 
03,500 
15 000 
13; 400 
90,500 
30,300 
1,800 

503,300 
3,846,074 

5,308, 842 

.......... 

.......... 

Pounds. 

18,550 10,800 
8,000 
25,000 
17,000 

$318 

2,255 
1,844 
1,076 
737 

3,012 
853 

1,050 

402 
300 
405 
410 

2,748 
840 
527 

io, 363 
120 
180 

3,704 
34,435 

...... 

...... 
1,333 

.......... 
40,700 
49, aoo 
121.700 ........... 

22,000 
79,000 

a, zoo 
20,900 
97,600 

13,300 

40; 300 
78,400 
44,025 

.......... 
32,760 
140,200 
14,750 
15,800 
4,775 
5,600 
00, 900 
15,600 
19,985 
240,500 
3,2w 
3,200 

1Q6,900 
1,168,202 

........... 
28, GO0 
3,500 

74,400 
16,800 
12,500 

23,400 
1, GOO 

375,000 
3,381,510 

4,275, 570 

I. 

4,200 

91,200 

-- 
73,270 
__ __ 

120,3R2 
__ 

2,345,097 
-__ 

GI, 137 
- 

Hanoock. 

1800. 1889. - 
Value. 

- 
vrtlue. IPounas. Talue. Pounds. 

...... ...... 
$800 
900 

502 
1,750 

962 
077 

324 
600 

. 414 
1,180 
900 
402 

1,720 
221 
490 
830 

30,271 

C3, 041 

...... 

...... ...... 

...... 

- 

23,500 
5,200 
90,300 
85,200 
107, GOO 
88,480 
184,700 
83,950 
2,500 
70,100 
721,593 
12,300 
54,700 
14,025 
24,500 
155,700 
43,575 
45,075 
370,450 
48,000 
19, 200 
794,200 

5,818,521 

$774 
200 

4,515 
3,522 
1.070 
1,087 
8,277 
1,358 
125 

2,764 
7,000 
492 

1,585 
1,544 
1, 151 
0,897 
2,950 
1,352 
17,103 
1,307 
040 

10, 741 
107,713 

$1,019 
300 

4 595 
3: 009 
1,217 
1,794 
8,757 
1,405 
100 

3, OD7 
3,479 
590 

1,693 
1,637 
1,005 
7,870 
3,150 
1,375 
17,596 
1, 301 
730 

12,622 
106. 072 

29,350 
0,000 
95, 900 
89,100 
121.700 
83,400 
201,300 
57,325 
3,200 
70,550 
305,400 
14,750 
55,200 
14,875 
23, 000 
173,200 
40,500 
45,885 
372,100 
32, 560 
14, 600 . 019,500 

5, G45,340 

................... 
400 I 25,100 

1,722 43,900 
.......I ............ 

Drum, salt-water .................... 
Flounders ............... 21,500 
Mullet .................. 03,200 

................... 
ROO 1 28,800 
032 07,700 

Pickerel ............................. 
Pinflsh .................. 11, ROO 
Pomnano ................ I 0,150 
Sea bass ................. 13,200 
shoe s~ied. ............. 23 500 
Spanfah mackerel ...... ..I 14: Oo! 

8,833,339 250,884 - 
8,131,401 245, 09Q 
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!!!'he vessel and shore Jlisheries.-The persons and property belonging to each of these 
branches have been shown in previous tables, so that it is only necessary in tliis place 
to consider the qua'ntity and value of products accruing from each. 

The fisheries prosecuted with vessels are much less extensive than those carried 
on with small boats. The fishing-grounds are so close t o  the shores that the use of 
veasels is not so necessary as if long voyages in the open gulf had to be made; and 
the trouble and expense incident to  the customs regulations deter many fi-h h eriiien 
from having craft of over 5 tons unless they are absolutely required by the natnre of 
the fishing. In 1889 the species taken with vessels consisted of mullet, shrimp, and ' 
oysters, but in 1890 no inullet were obtained, the vessel fishery for that fish being only 
irregularly followed. As shown in Ta,ble 48, the vessel fisheries in 1889 yielded 3,183,006 
pounds, valued a t  $68,773, and in 1890,2,899,323 pounds, worth $72,234. Oysters con- 
stitute the great bulk of the output; in 1889 2,459,863 pounds (351,409 bushels), with 
a market value of $57,550, were taken, and in the following year 2,760,723 pounds 
(394,389 bushels),' worth $G9,610, were sold. The extent of the vessel fisheries in each 
county is also exhibited ih the table; their importance in Harrison County is seen to  
greatly excel that of the other two counties combined. 

The aggregate 
catch in 1889 was 5,750,333 pounds, valued at $182,111, and in 1890 mas 5,232,078 
pounds, valued at $173,465. As in the vessel fisheries, oysters constitute the most 
important part of the yield; in 1889, 3,458,G58 pounds of meats (equivalent to 494,094 ' 
bushels), worth $110,154,> and in 18'30, 2,884,623 pounds ' of meats (equal to 412,089 
bushels), valued at $97,062, were taken. The general tendency of the shore oyster 
fishery in recent years has been toward a substantial increase, but, as shown in the 
table, there was a diminution in the output in 1890 as comp:tred with 1889 of 82,005 
bushels. This was due to a depletion of'the oyster beds by freshets. The other most 
noticeable species in the shore fisheries, in the order of their imnortance, are trout, 
shrimp, channel bass, and sheepshead. 

Harrison County leads in the importance of its shore fisheries as well as in its 
vessel fisheries, although the other counties have extensive interests. 

The products of the boat or shore fisheries are given in Table 40, 

48.-Table ahozuiny by species a d  counties the yield of the vessel $ i c r i c a  of Mkmissippi iih 1889 aid 1890. 

Species. 

Juckson. Hnrrison. 

1889. 1890. 1889. 1890. 
_____ 

_______ 
Poundx. Vuluu. Pounds. Value. Pounds. Valuu. 

I 

Total .. ._. . . . . . . .. . ..I 210; 259 5,156 289,077 , 7,182 1 3,18d, 000 08,778 1 2,89B, 323 73,234 
I I , I I 

* 361,409 bushels. t 394,389 bushuls. 
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. 

49.--Table skowiiig by counties and species tho yield of the shorofishsries of Mississippi in 1889 and 1890. 

Jaokson. 
~ 

Spooies. 1889. 

Pounds. Value 

Angel-fish ................. 15, no0 $318 
Blnok baas .................................... 
Bluefish ................... 45,100 2,255 
Bream and sunflsh ...... .'. 44,300 . 1,844 
H~~Ea1O-flSh ................ 107,000 1;070 
C&tflHll .................... 40,950 737 
Channel bass ............. 76, :NO 3,012 
Croakers .................. 42,050 853 
Drum, sdt-water ............................. 
I."loundors ................. 28,400 1,056 
Mullet.. ................... 133,300 1,333 
Pickerel ................... 12,300 492 
PinUtah .................... 14,400 308 
Pompano.. ................. 4,700 405 
Sea bnas ................... 5,800 410 
Shciipslrend ................ 08, 700 2,748 
Spnnisli mackerel. ......... 1:1,975 840 
Spots ...................... 17,575 527 
Trout. __. ._____ ,___ _. .___._ 216,950 10,303 
Crabs hard ................ 4, ROO 120 
Crabs' soft.. ............... 5,400 180 
Shridp .................... 140,800 2,030 
Oysters.. .................. 097,520 24,855 

Total ................. 1,711,429 50, I89 
--- 

Hnnoook. ____ 
Species. 1880. 1890. 

___-_ ____ 
Pounds. Value. Pounds. 
___I - 

Angel-flsh ............................................. 
Black basa. ............................................. 
Bluefish ................... 22,000 $1,100 21,200 
Bream and sunfish.. ....... 23,200 028 22,500 
Buffalo-fish ............................................. 
Catflsh .................... 24,600 490 25,100 
Channel bass .............. 40,000 1,722 43,000 
CrotLkors ................................................ 
Drum salt-water ....................................... 
Flounhers ................. 21,600 800 23,800 
Mullot ..................... '33,200 032 07,700 
Piokerel ................................................ 
Piufish .................... 11,800 354 10,800 
Pompano .................. 0,150 015 0,000 
Seabnss ...., .............. 13,200 400 13,800 
Shoo shead ............... 23,500 940 28,000 

S ota ...................... 14,100 423 13,400 
g o u t  ..................... 
Crabs hard. ............... 
Shrimp .................... 
Oysters. ................... 

Total ................ 

Spauysh maqkerel.. ........ 14,000 870 15,100 

crabs: soft.. ............... 12,000 

................ 
49,700 
49 GOO 
121:700 
40, 300 
78. 400 
44,025 

Harrison. 

2,4: 
1,Ol 
1,2 

8! 
2,7: 

81 

1800. 

................ 
32,750 
140,200 
14,750 
15,800 
4,775 
5,060 
69,900 
15,000 
19,985 
240, 500 
3,200 
3,200 

. 147,900 
105, 198 

1880. 

1,3: 
1,4( 
51 
41 
4: 
4~ 

2,71 
8: 
51 

10, 61 
1: 
11 

2, 9! 
27, 4: 

1890. 
-- 
Value. 

-- 
value. Pounds. Pounds. 

7, GOO 
5,200 

23,200 
11,700 

$456 
200 

1,100 
750 

460 
3,543 
500 
125 
83$ 

2,804 

802 
404 
275 

3,209 
1,240 
402 

5,100 
1,014 

GO 
4,000 
03,516 

...... 

...... 

10,800 
8,000 
25,000 
I?, OM) 

$2: 
1,250 
725 

440 
4,205 
585 
180 
835 

1,400 

800 
500 
210 

3,018 
I ,  308 
375 

5,210 
900 
80 

0,400 
40,293 

70,707 

...... 

...... 

- 
__ __ 

.......... 
23, OM) 
00, 400 
11,300 
2,500 

20,200 
253,750 

.......... 
22,000 
79,000 
13,300 
3,200 
20, wo 
07,500 

28,UOO 
3 500 

14,400 
15,800 
12,500 
91,200 
23,4GO 
1, 600 

205,000 
1,273,874 

2,117,934 

.......... 

4: 200 

.......... 
28,600 
3,175 
5,500 
03,500 
15,000 
13,400 
90,500 
30, 300 

160,500 
1,073,895 

' 1,800 

D1,158 
~ 

Total. 

2,822,020 1,893,093 W,8( 
- 

1890. 188 

valuo. 

$774 
260 

4,515 
3,522 
1,078 
1,087 
8, 277 
1,353 
125 

2,764 
4,829 
402 

1585 

1,151 
0 897 
2: 950 
1,352 
17,lG3 
1,307 
640 

I, 698 
110,154 

__ 

1: 544 

Pounds. 

23,600 
5,200 
00,300 
85,200 
107,600 
88,450 
184,700 
53,950 
2,500 
70,100 
450,250 
12 300 

14,025 
24 500 
155: 700 
43,575 
45,075 
370,450 
48,000 

342,400 
3,458,058 

54: 700 

19,200 

...... ....... 
$860 
900 

502 
1,150 

...... 

20,850 
0,000 
06, 000 
89,100 
121,700 
93,400 
201,300 
57,325 
3,200 
76,550 
305,400 
14 750 

14,875 
23 000 
173: 200 
40,500 
45,885 
372,100 
32,500 
14 GOO 
476,900 

2,884,023 

5,282,078 

55: 200 

$1,019 
aoo 

4,505 
3,609 
1,211 
1,794 
8,751 
1,465 
100 

3,097 
3,470 
590 

1,503 
1,637 
1,005 
7,870 
3,150 
1,375 
17,598 
1,301 
730 

0,098 
97,062 

173,465 

....... 
952 
077 

324 
000 
414 

1,150 
900 
402 

1,720 
221 
400 
010 

23,279 

....... 

35,869 5,750,333 

TislLeries by apparatus.-In the following table the quantities and valuL- of 
products taken with the different means of capture are shown in detail, by counties. 
Iu  the vessel fisheries the species taken are so few and the apparatus so limited that , 
no separate exhibition of this nature is required; but in the shore fisheries i t  is a 
matter of some interest to know the actual and relative importance of' the diflerent 
uets used in tho capture of fish and other animals. 
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Seines: 
Angel.5sh. ............ 
Bluefish ............... 
Breum and sunfish.. ... 
Bulklo-fish ............ 
Catflsh ................ 
Channel bass .......... 
Croakers .............. 
Flounders ............. 
Mullet.. ............... 
Pinfish ................ 
Pompano .............. 
Sea bass ............... 
Sheepshead.. .......... 
Spanieh mackerel.. .... 
S g t s  .................. 

out. ................. 

Considering fish proper, i t  is seen that the largest quantities are obtained with 
seines, which are credited with 1,599,645 pounds, valued at $55,087, in 1890; the total 
catch of fish in that year being 1,825,195 pounds, worth $64,368. Gill nets and 
trammel nets, the next important apparatus, took 220,750 pounds, with a market value 
of $9,185; and by means of lines only 4,800 pounds, worth $96, were obtained. In  
1889, cast nets secured 20,000 pounds of mullet, valued at, $200, but in the next year 
this means of capture was not employed in taking fish. 

Seines are also used in the shrimp and crab fisheries, although some of the shrimp 
are caught in cast nets, and 8 small proportion of' the crabs are taken with lines. 
Oysters, the only remaking product, are taken with tongs, which are the most pro- 
ductive apparatus in the State, 412,089 bushels, worth $97,062, being obtained in this 
way. 

50.-Table ehowiag by apparatus and apeoiea tho yield of the ahore$.skwim of dfiaaiaai& in 1889 and 1890. 

15,900 
45,100 
12,700 
107, 000 
40,950 
75,300 
42,050 
28,400 
133,300 
14,400 
4,700 
5,800 

08,700 
13,975 
17,575 
175. OOO 

I Jackson. 

10,800 
25,000 
12,500 

Harrison. 

$048 
1,250 
500 

Apparatus and 8pecic8. 1 1889. 

.................. 
17,200 
08,500 
8,000 
10,500 
57 500 
22:700 
3,500 
4,200 
70,000 
18,800 
12,600 
81, 700 

I_____- 

1890. 

344 
3,740 
320 
660 
000 
761 
500 
210 

3,708 
1,3G8 
875 

%,735 

Chunnol bass 
Croakers.. ......................... 
Drum, salt-water.. 
Flounders ......................... 
Mullet ............................. 
Pickerel ............... 
Pinfish ............................ 
Sheepshead 
Trout.. ................ 

Total ............ 
:ast nets: 

h e 8  : 

diseellanoous : 

Jlullet ............................. 
Cat5sh ............................ 

Cmba, hard ............ 
Crabs, soft ............. 
Shrimp ................ 
Oysters.. .............. 

Total ............ 
Grandtotal ...... 

...................... 
................. 

12,300 

........................ 
70,950 

114,860 
-- 
-- 

4,800 
5,400 

140,800 
097,529 

854, 529 

1, 771, 429 
___- 

5.300 

3,500 
40,000 

3, 200 
205 
100 
175 
800 

-- 
92,600. 

--___. --__ 
.................. 

4,800 --- --__ 

3,253 

98 

1.000 
23,400 
ZQg, OOO 

1,27d, 874 

80 
906 

0,400 
46,203 

1890. 1889. 
___ 
Value. 

I_ 

Valuo. I Pounds. Value. Pounds. Pounds.. Pounds. I Value. 

$318 
2,255 
580 

1,070 
757 

3,012 
855 

1,050 
1,333 
309 
405 
410 

2,748 
840 
527 

0,906 

13,485 
- 
-_ 
....... 
1,264 ....... ....... ....... ....... ....... 
492 ....... ....... 

3,467 

18,550 
49,700 
XI, 800 
121,700 
46, 300 
78,400 
44, 025 
32,750 
140,200 
15,800 
4,775 
5, @30 
09,900 
15,000 
19,985 
108, 900 

$371 
2,485 
562 

1,217 
852 

2,786 
R80 

1,310 
1,402 
400 
477 
441 

2,790 
876 
598 

0,750 

7,000 
23,200 
XI, 500 

18, BOO 

6,500 
17,200 
144,175 
22 800 
' 3: 175 
5,500 
00,000 
15,000 
13,400 
82,500 

.......... 
56,700 

$450 
1,100 
640 

370 

200 

1,408 
748 
464 
275 

:1,034 
1,240 
402 

4,700 

18.8G3 

280 
21'0 
485 
240 
125 
150 

1,190 

114 
175 
400 

3, 355 

...... 
3,058 

0118 

- 
_-- -- 

...... 

_- 
_- _- 

200 

90 _- -- 
1,014 

GO 
4,000 
63,610 

68,650 

91,168 

-- 
-- __ 

840,045 24,149 -- - 
...... 
1,432 

426,400 19,709 
~ --__ 480,750 

5,200 
4.200 
9,700 
4,800 
2,500 
3,000 
89, 575 

5,700 
3,500 
8,000 

130,175 

20,000 

4,500 

30,300 
I, ROO 

lG0, GOO 
1, 973, 895 

.......... 

___ -- 

Total ............ 802,050 

Pramme1 nets andgillnets : 
Black bass. ........................ 
Bream and sunfish.. ... 31,800 

.......... 
36,800 ........... ........... ........... ........... ........... 
14,750 

77,800 

........... .......... 

...... ...... ....... ....... 
590 

....... 

...... 
3,910 

5,932 
- 
- -- 
...... 
...... _- -- 

100 
120 

2,958 
27,490 

.................. 
6,000 118 

9,500 475 
4,200 1 210 

5; 213 -- -- 
....... 
....... -- -- 

120 
180 

2,933 
!4, 855 

128,150 

........... 

........... 

3,200 
3,200 

147,900 
705,108 

18,091 

i6,789 
-- -- 30,728 

30,809 
__ 
- 

2,172,495 

2,822,920 
-.- -- 910, 498 

1,893,093 
I__ 

- 
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iiO.-l'able RhotoitLg by apparatzis and apsoies the yield of tho ahorc$skeries of dlisxiasippi i v ~  1889 

and 1890-Continued. 

Bream and eunflsl~. .............. 
Channel bass .................... 
Croakers ........................ 
Drum, sult-wntcr ........................ 

Hancock. 

Apparatus and spucies. 1889. 

Seincs : 
Anpcl-fish. ...................... 
Ifuotish ............... 
Bream and aimfish.. ... 
Buftalo.tish ...................... 
Catfish ................ 
Channel bass. ......... 

22,000 
23,200 

24.500 
43.000 

Croakers ....................... 
Mullct.. ............... 
Pinfish ................ 
~~OUIldBrH ............. 21,500 

03,200 
11,800 

Pom nno .............. 
Sea {ass ............... 
Sheepshead.. .......... 
Spnnish mnckcrel.. .... 
p t s  .................. 

out ................... 
Total ............ 

Total ............ 

0,150 
13,200 
23,500 
14, 000 
14,100 
34,000 

314,750 

Grand total. ____.  1,165,984 I 34,104 I 
* 494,004 bushols. 

13,800 
28,900 
15,100 
15,400 
34,400 

Value. _- 
...... 
$1,100 

928 

490 
1,722 

800 
032 
354 
015 
400 
940 
870 
423 

1,700 

11,100 

...... 

...... 

- 
_- -- 
...... 
...... 
...... ...... 

414 
1,150 

900 
402 

1,720 

1890. 

l;l5l 
0,722 
2,950 
1,352 

19.300 

................. 
21,200 

................. 
25,100 502 
43,900 L750 

23;000 
108,800 
40,500 
45,885 

285.000 

200 
1,474 

485 
240 
125 
160 

1,190 
492 
114 
175 

3,857 

8,508 

200 

0, OOo 
40,300 
10,500 
5,300 
3, 200 
3,500 

40,000 
14,750 
5,900 
4,200 

87,100 

220,750 
--- 
______ .____ 

............. .......... I.---.* 

Floundurs ........................ 
Mullet.. 
Pickerel 
Pinfish ....... , 
Sheepshead ....................... 
Trout ............................. 

.......................... 

, I  lotnl  
Cast neb: 

Mullot 
Lines: 

Catfiall 
Miscellaneous : 

Crabs, hmd.  ........... 
Crabs,soft ............. 
Shrimp ................ 
Oysters. ............... 

i. ....... .................................. 
1 .................. ., ....... ' ... 
1 ::I: ... 

.............................. 
.................................... 

. I  ....... 

-___- 
~ _ _ _  --- 

................................... _- 
0,900 173 

12,000 400 
35,101) 702 

787,234 21,783 

Total for Statc. 

................. ................. ................. ................. ................. ................. ................. 

................. ................. 

................. 
_I_- 

................. -___- --- 

~ 

1889. I 1890. 

-- 

Pounds. 

0,800 
6,900 

32,000 
845,651 

23,500 
90,800 

1 49,400 
107.000 

490 
221 
040 

23.470 

83: 950 
175; 000 
49,150 
07,100 
340,076 

14.025 
49,000 

24; 600 
152,200 
43,575 
45,075 

291,500 
-_. 

1,600,650 

5,200 
35,800 
9,700 
4,800 
2,500 
3,000 

89,675 
12,300 
5,700 
3,500 

78,950 

251,025 

20,000 

--__ 

4,500 

48, OOO 
18,200 

342,400 
'3,458,058 

3,808,258 

5,750,333 

t 412,089 

I -  

53,454 1,599,045 =-I== 

119,790 1 3,400,683 

182,111 1 6,281,878 
__- -- 

Ushela. 

-- 
Value. 

$1,019 
4 505 
1' 03" 
1: 217 
1,098 
8,232 
1.200 
2,922 
2,070 
1,475 
1 837 
1: 005 
7 GO 
3: 150 

13,211 

- 

1,975 

55,087 

300 
1, G7 

525 
205 
100 
175 
800 
590 
118 
210 

4,385 

0,185 __ -- 
....... 

90 

730 
1,307 
9,998 

97,002 

-- _- 

The shore ilzdustries.-Perliaps no single factor has been so potent in bringing 
about the recent noteworthy increase in the fisheries of this State as the establishment 
of extensive canning and packing houses for the utilization of large quantities of raw 
products that would not otherwise find a market. 

Chief among the shore industries is the oyster-canning business, which is prose- 
cuted in every county, but is especially important in Harrison County. The canning 
Of shrimps, which is mostly engeged in a t  oyster-canning establishments, is also 
extensive. The extent of tho canning business in 1889 and 1890 is shown in the fol- 
lowing table, in which the counties are combined to  prevent the exhibit,ion of private 
interests. Although the number of firms engaged in the canning of fishery products 
is small, the number of persons employed, the capite1 invested, and the value of the 
raw and manufactured producta are important. In connection with the cannirig of 
Oysters, there is a small trade in raw oysters carried on; in 1889 6,600 gallons and in 
1890 1,200 gallons of oysters were opened, the value of which has been included with 
that of the manufactured products in the table. 
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5l.-Table showing the exteiit of the canning industry of Mississippi. 

I Designation. I 1889. 1 1890. 11 Designation. . 1 1889. 1 1890. 1 
______ 

Number of firms. ............... 
Number of persons employed.. . 
VdUe OfDlaIlt .................. 

8 
748 

$85, 642 
$IBO.200 
$fW, 976 
205,573 

485,300 
$10,306 

$90, wa 

7 
746 

$75,348 
$184,200 
$04,079 

256,848 
$115,239 
191,469 
$4.229 

1,614,132 
882. ti07 

*$?OS, 707 
18, 900 
260,008 
$40, 700 

1,872,073 
.l. 076,816 

4,416 
174,408 
$25,588 

t$251.490 

Manufactured products : 
Oysters 1-pound enns. .No.. 
Oysters: 2-pound caua.. do.. 

Vnlue.. ................. 
. Shrimp, &-pound cans. .No.. 

Shrimp, 1-pound cans.. do. .  
Vnlue.. ................. 

Cnsii capl td  .................... 
Wages paid .................... 
Raw products handled: 

Oysters. .......... .barrels.. 
Vnlne .................. 

Shrimp.. ..... .:...pounds.. 
Value .................. 

* Includes $5,600, the value of oysters sold raw. t Includes $1,200, the  value of oysters sold raw. 

The busiuess of opening oysters and shipping them in a raw coiidition is now a 
prominent feature of the fishing industry of Mississippi and is shown in dotail by 
counties in Table 52. In 1890 the 23 wholesale firms ellgaged in this branch employed 
270 persons, to whom $51,899 was paid in wages; the capital invested amounted to  
$93,173; the quantity of shell oysters handled was 165,179 barrels, for which @120,548 
was paid to the fishermen; the selling value of the opened oysters was $225,306; and 
the enhaiicement in  value by process of handling was $104,758, this sum representing 
the gross profits of the business. 

&%’.-Table altowing by  cou~ities the wholesale oyster-paokiny trade of Mississippi in 1889 and 1890. 

1 Jiwkson. Harrison. Hancock. Total. 
Designation. __- 1 1889. 

_- 
1890. 

.___ 

1889. 
- 
23 
291 

$31,295 
$04,100 
$52,748 

76,325 
$41,204 
47,668 
$37,105 
34 229 

158,217 
$114,248 
$209,882 
$95,434 

$35: 939 

- _ _  
1890. 

___ 
1890. 

_-.._ . 

3 
8 

$1,400 
$1,300 
$1,288 

3,700 
$1,850 
1,125 

$798 
5,550 

$13, 492 
$5,892 
$2,400 

$;E 

1889. 1890. 1889. 
-. ~ 

3 
8 

$1,400 
$1 200 
$1: 155 

3,350 
$1, 075 
1,200 
$900 
750 

$825 
5,300 
$3,400 
$5,750 
$2,350 

Number of flrnis .......... 
Number of employ&. ..... 
Value of oronertv ......... 

0 
GO 

$8,750 
$9,800 
$12,702 

30,325 
$18,195 
5.085 

6 
55 

$9,513 

$13,490 

82,900 
$19,0GO 
6,175 
$4,140 
4 275 

42,350 
$28,972 
$51,947 
$22, 975 

$11,100 

$5: 172 

14 
223 

$21,145 
$53,100 
$38,831 

42,050 
$21,334 
41,378 
$32,137 
29,829 
$30,712 
113,857 
$84,183 
$157,092 
$72,909 

14 
207 

$22,410 
$47,450 
$37. 135 

44.400 
$21, 9uo 
40,254 
$32,611 
32, 025 
$33, 573 
117, 279 
$88,084 
$107,407 
$70,383 

23 
270 

$33, 323 
$59,850 
$51,899 

81,000 
$43,410 
46,554 
$37,695 
37,625 
$39,543 
105,170 
$120,648 
$225,306 
$104,758 

Cash eaphl: .  .. r.. ........ 
.Wages paid ............... 
Oyster8 handled: 

“lieefers ” ....... .bbls.. 
Value pnid .......... 

“Selects”. ___.  ._.. bbl~ls..l 
Value paid.. ........ $4; 068 

“Plants” ........ .bbls.. 3,650 
Value paid.. ........ 

Totnl. ............. bbls.. !k % 
Vnlue jtnid ........ ..I $20,665 

Value of pro ucts as sold.. $4G, 840 
Enhancement in value.. .. .I $20,175 

The extent of tho wholesale trade in fresh and salted fish is presented in a con- 
densed form in Table 53. The figures show a decline in this business in 1890 as cow- 
pared with 1889; this was due to the suspension of mullet packing at Biloxi. In 
1889,199,400 pounds of salt mullet and mullet roe were put UP in packages holding 
10, 16, 50, 100, and 200 pounds; the value of the pack was $11,370. 

53.-!l’nblc showing the wholesale $sh trude of illissibsippi in 1889 and 1890. - 
Designation. 1889. 1 1890. 

- I l- 
8 
15 

$2,100 
$7,250 
$4, 704 
810, 245 
$55,778 
$73,403 
$17,625 

0 
26 

$2,884 
$8,160 
$6,582 

2,180,293 
$58, 378, 
$8’2,785 
$24,407 

Number of flms ...................... 
Number or omploybs ................. 
Value of property .................... 
Cash aapital .......................... 
Wages paid.. ........................ 
Pis11 11a11dled ............... pounds. . 

Vulue paid.. ...................... 
Value received ................... 

Enhancoment in value.. .............. 

1, 

I !- I 
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V.-FISHERIES OF LOUISIANA. 

Geographical note.-The coas 1; line of Louisiana, including the indentations, has a 
length of 1,G50 miles; i t  is much more irregular than that of any other State in this 
region. Beginiiing in the east, the principal indentations are Lakes Pontchartrain 
and Borgne, Chandeleur Sound, Isle au Breton Sound, Barataria Bay, Timbalier 
Bay, Terrebonne Bay, Atcliafalaya Bay, Grand Lake, Bay St. Bernard, Cote Blanche 
Bay,Verinillion Bay, Oalcasieu Lake; and Sabine Lake; all of these are more or less 
important as fishing-grounds. The coastal region is also well supplied with rivers, and 
an almost infinite number of large and small islands occur, the most numerous and 
important group being the Chandeleur Islands, off the eastern end of the State, 
which, in addition to otliers, liavo a bearing on the fisheries. 

New Orleans is the great fishing port of the State, as it is of the entire Gulf 
region. Tho quantity of fish, oysters, etc., entering the city is large and it makes 
this place rank among the prominent receiving centers for fishery products in the 
country. The only other fishing settlement of note is Morgan Uity, at the outlet of 
Grand Lake. 

The statistics heroil; presented cover the fisheries of the entire coast region, and? 
in addition, 'the lakes and bays already named and the Mississippi River from its 
mouth to New Orleans. 

Qelzeral character of the 3sheries.-Louisiana ranks second among the Gulf States 
in the d u e  of its fisheries. It is surpassed byFlorida by a considerable amount, and 
in turn is far in advance of all the other States. There are mauy products in the cap- 
ture of which this State leads all others, among which are oysters, crabs, shrimp, cray- 
fish, black bass, butfalo-fish, and catfish. The specially prominent products are oysters, 
slrrirnpI catfish, trout, slieepsliead, and buffalo-fish, the value of the first named being 
nearly one-half that of the entire fishery output of the Statu. In the value of trout, 
sheepshead, and charincl bass Louisiana ranks next to  Texas, and in the catch of red 
snappers, Spanish mackerel, and alligators it is surpassed only by Florida. 

The advance in the exteiit and importance of the fisheries since 1880 has been 
marlred in all branches. The percentage of increase in the iteins of persons and capi- 
tal lias been greater than in any other State except Mississippi; the actual increase 
iu the number of' persons has been larger than elsewhere, and only Florida has ex- 
celled in the numerical increase in capital invested and value of products. 

As in the case of the other States of this region, Louisiana has important unde- 
veloped fishery resources, among which the oyster is chief. The large increase in the 
yield of this mollusk is sliowii elsewhere in this paper; and there will probably be an 
annual augmentation of the o u t p t  as the result of increased demand and attention. 

tfelzera,l statistics.-The number of persons engaged in the fishing industry of this 
State in 1890 was 4,OG8, of whom 332 were employed in tlie vessel fisheries, 3,276 iii 
the shore or boat fisheries, and 460 in connection with the shore branches. A larger 
nulnber of foreigners is found in the fisheries of' Lonisi:tn:t than in any other of the 
Gulf States. In the vessel fisheries there are !I5 aliens, in the shore fisheries 1,006, tmd 
iu the shore industries 198, giving a total of 1,299, or 32 per cent of the entire coast 
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How engagod. 

In vessol fishorice .................... 
In slioro fisheries.. ................... 
On shoro, in f.lsh.houses, oto.. ......... 

Totnl ............................ 

............. 0x1 transporting vossols.. 

fishing population. The principal nationalities represented by this foreign element 
are Italian, Austrian, Malay, French, and Spanish. The number of colored American 
fishermen is 423, or about one-fifth the total number of citizens. 

The fishery iiivestment of this State was $706,557 in 1889, and $719,876 in 1890. 
The 119 vessels employed in 1890 were valued with their outfits at 4893,527, exclusive 
of appkhratus of capture. The value of the 2,578 boats used in the shore fisheries was 
8161,533. The seine is the principal form of apparatus; 168 seines were operated 
in 1890, worth $14,G00. Lines were the next valuable means of capture; these were 
specially important in the shore fisheries, and almost insignificant in the vessel 
fisheries; $9,176 was invested in lines of various kinds. Dip nets and cast nets were 
extensively used, but had a less value than the tongs. The capitil invested in shore 
property and the shore industries was $425,678, or more than half the total amount 
devoted to the fisheries. 

The yield of the fisheries in 1889 was 20,947,239 pounds, valued at $621,048, and 
in 1890,20,789,203 pounds, valued at $660,134. The diminished quantity in 1890 was 
due to a decline in the shrimp fishery, and the increased value of products depended 
on an augmented yield of oysters. The most important products and their values in 
1890 were as follows: Oysters, $299,896; shrimp, $90,519; catfish, $54,726; trout, 
$33,026 ; sheepshead, $25,906; buffalo-fish, $22,940. The alligator industry, which is 
not included in the tables, yielded $20,150. Louisiana is the only Gulf State having 
a commercial fishery for crayfish; the value of this in 1890 was $7,030, a sum rep- 
resenting 140,650 pounds of these crustaceans. 

The four tables which follow contain condensed figures giving the extent of the 
fisheries of this State in 1889 and 1890 : 

Nunibcr. 

1889. 1890. 
~~ 

324 !117 
17 15 

3,175 3,270 
450 400 --_- 

3,906 C O O R  

54.-Taable of persons employed. 

' Vessel fishormen. 
Nationalitice. I---- I 1889. 1890. 

-___ 
Americans, white.. ........ 228 223 
Americans, colored ........ 15 14 
Spnninrcls ...................................... 
Italians.. .................. 45 45 
Austrians ................. 32 30 
French ........................................ 
Germans.. ..................................... 
Chineso. ........................................................... 
Malays ........................................ 
Others ..................... 21 20 

Total ................. 341 332 

shore fishennon. sboresmexi. 

1889. 1890. 1889. 1890. 
_ _ _ ~ -  

1,900 1,945 171 180 
326 327 76 82 
85 91 45 41 

316 320 66 62 
200 202 22 26 
78 111 21 25 
l G  12 ................... 

30 30 
160 165 .................... 
100 105 15 15 

3,175 3,270 450 460 
-_----- 

55.-Tableshowing the nationalityof peraoiia engaged in tho$sheriee of Louisiana in 1885 and 1890. 

1889. 
- -  

2,299 
41 7 
130 
426 
254 
105 
10 
30 
100 
la6 

3,966 

1890. - 
2,346 

423 
132 
427 
257 
136 
12 
30 

165 
140 

4,068 
_____- 

Total. 
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Possolsflshin (net ton.. 
nago in 1889. 843.11; 
in 1800. 834.94) ..... 

Vossels trans )orting 
(not tonuagoln 1880. 
68.47 ; in 1890. 01.90). 

Outflt ..................... 

56.-Taable of apparatus and capital . 

118 

4 

I 1889 . 1 18QO . /I 1889 . 1890 . 
Dosignation . Dosignation . 

No . I Valuo . No . I Valuo . 
Possolsflshin (net ton.. 

nago in 1889. 843.11; 
in 1800. 834.94) ..... 

Vossels trans )orting 
(not tonuagoln 1880. 
68.47 : in 1890 . 01.90). 

Outflt ..................... 118 

4 
Outflt ..................... 

Boats .................. 
Apparatus of oapturc- 

vessel flshorios: 
Seines ................ 
Lines ..................... Tonga ................ 

.2, 499 

21 
280 

. .  
Outflt ..................... 

Boats .................. 
Apparatus of oapturc- 

vessel flshorios: 
Seines ................ 
Lines ..................... Tonga ................ 

.2, 499 

21 
280 

. 

. 

. 

$53. 500 
20. 340 

10. 300 
0. 355 

161. 140 

1. 020 
1. 042 

90 

...... 243. 118 1 ..... ./182. 5001 

110 ...... 

3 

2. 518 

23 
201 

...... 

...... 
I I ,  I ,  ______ # I  L ..-I . .-I 

NoTE.-Thoro should bo addod to tho abovo flguroe $6, 925 in 1889 and $7, 025 in 1800, roproaontiug tho value 
of the apparatus and out5ts omployod in hunting alligators . 

67.-l'able of products . 

$51. 050 
19. 021 

10 000 

101. 833 

1. 770 
1. 191 

85 

0:250 

1889 . 
spooiw . 

Pounds . 

Apparatus of oapturo- 
shore fishorios : 

Seinos ................ 
Cast nota ............. 
Dip nets .............. 
Sm 1 traps ................ 
Linos ...................... 

cossori'108 .................. 
Cash oapital .................. 

T o l d  ................... 

T o y  ................ 

Shoro property and ao- 

143 $13. 000 
508 1, 150 

3, 505 2, 681 
1, 065 0, 022 

1, 950 
8, 161 

234, 484 
176, 300 

706, 557 
-- 

.. 
value. 

145 
574 

4.130 
1. 096 ...... ...... 

$4. 099 
770 

$12. 830 
1. 775 
2. 722 
I. 124 
1. 050 
0. OD1 

15. ki7 
28. 004 
41. 151 
10. 300 
8. 805 
810 

2. 145 
185 

7. 175 
3. 837 a. 096 
25. 022 
5. 930 
I. 512 
13. 310 
1. 500 
2. 940 
31. 441 
9. 200 
95. 882 
0. 900 
13. 820 
I. 105 

200. 051 
2. 115 
1. 388 

Blaak bass ............................... 
Bluoflsh ................................. 
B r o w  and sunflab ....................... 
Buffalo.5sh .............................. 
Catflsh .................................. 
Chaunel bass ............................ 
Croakom ................................. 
Drum, froah-water ....................... 
Flounders ............................... 
Groupers ................................ 
Mullot ................................... 
I'ompauo 
Rook baas ............................... 
Shoopahoed .............................. 
Silvor peroh ............................. 
Snap ora, red ............................ 
spot5 .................................... 
Striped baas ............................. 
Trout .................................... 
Miaoollaneous fish ....................... 
Shrimp .................................. 
Cravflsh ................................. 
Crabs, hard ............................... 
Crabs. eoft ............................... 
Oystors .................................. 
Turtlos .................................. 
r.orrapins ................................ 

................................ 

Spaufsh mackorol ........................ 

Total .............................. 
.. 
021, 048 

RO. 070 
12, 025 
201, 520 

1,180, 700 
2,437, 905 
313, 000 
140, 550 
11, 000 
21. 450 
18, 500 
283, 100 
29, 000 
55, 000 
364, 150 
135. 600 
250, 400 

do, 000 
64, 000 
019, 250 
153, 220 

I, 238, 500 
138, 000 
842, 400 
147 000 

84. 333 
53, 000 

20,047, 239 

183, IO0 

*5, 848. 040 

1890 . 
Pounds . 

81. 510 
13. 050 
270. 020 

1.180. '250 
2.074. 007 

ado. 310 
158. 267 
18. 200 
25. 025 
1'7. 800 
281. 750 
32. 450 
64. 200 
390. 817 
140. 100 
240. 500 
144. 000 

49. 950 
055. 070 
101. 380 

0.002. 050 
140. 050 
850. 800 

t5.891. 005 
90. 193 
58. 333 

20.789. 203 

ao. GOO 

129. 900 

-- 

Val110 . 
$4. 219 

843 
15. 082 
22. 940 
54. 720 
11. 270 
0. 470 
1. 352 
2. 407 
118 

8. 021 
4. 378 
3. 047 
25. DOG 
0. 200 
7. 215 
14. 005 
1. 520 
3. 050 
33. 020 
9. 319 
80. 519 
I. 030 
12. 815 
0. 541 

299. 890 
2. 335 
1. 543 

000. 134 
-- 

* 835.520 bushel8 . t 841. 585 bushels . 
NoTE.-T~o alligator industry. whioh is prosoouted in 14 counties in Louisiana inoludod 

in this roport. roaultod in 1889 in tho oapturo of 14. 240 alligators. the liidos of whioh had a 
value Of $38. 185. in 1800.38. 588 animals wore obtained. having a valuo of $21.150 . These flg- 
u r o s  are not indudod in tho tnblo . 

The jisheries By parishes.-Eighteen parishesY bordering on the coast or imme- 
diately adjacent thereto, on the bays, lakes, and rivers named, have commercial 
fisheries . Beginning on the east, the parishes in their order are St . Tammeny, 
Tangipahoa, St . John Baptist, St  . Charles, Jefferson, Orleans, St . Bernard, Plaque- 
mines. Lafourche. Terrebonne, St  . Mary, Assumption, Iberville, St  . Martin, Iberia, 
Vermilion, Cameron. and Ualcasieu . 

... 
* Tho geographical divisions generally known throughout the United States as counties me 

Louisiana called parishes . 
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Three tables give the details of the fisheries in each of these parishes in 1889 and 
1890. Additional tabular information for tho parishes mill be found in the paragraphs 
covering the vessel and shore fisheries and the catch by different kinds of apparatus. 

58.-Table showing by  parishes the nuniber of pereons miplayed in the$sherics of Louisianain IS89 and 1890. 

1889. 

45 
35 
55 

197 
703 
751 
175 
374 
273 

On vessols On vassels I n  shqre 5sh- On boats trans- 1 shore, 
fishing. transporting. eries. I porting. 

Counties. I -- I -I- ___- 
1890. 

48 
40 
56 

201 
723 
725 
177 
384 
285 

_____ 
St.Tammany 
lan ipahoa.. 

6t. Charlea.. 
Jofferson ............ 
Orloans .............. 
St.Bern&rd 
Plaquemines ......... 
Lafoureho 
Terreboune. _ _  . ~ ._ -. . 
St..Xary ............. 
Assum tion 
Ibervilfe.. ..:::::. 
St.Mnrtin 
Iberia 
Vermilion 
Cameron.. 
Caloasiou 

i t .  jP ohn Baptist 

........... 

-- -___ 
1890. 1 1889. I 1800. 1 1889. I 1890. ----- 1889. 1890. 1889. 1890. 1889. 

........................................ 45 ........................................ 35 ..................................... 55 ......................................... 197 
20 17 6 6 494 

241 228 2 ........ 245 .......................................... 175 
10 10 2 2 313 
2 2 ................ 211 
2 7 ................ 373 

49 53 7 7 414 ................................ 63 ........... :I::. ................... 6 ........................................... 20 ............................................... 21 ........................................... 3 ........................................... 6 ............................................ 10 

----- 

----- 

48 
40 
56 

201 
517 
247 
177 
323 
223 
393 
426 
66 
7 

21 
22 
4 
6 

10 

................................ ................................ 

................................ 
150 150 33 33 ................ 203 250 ................................ 
49 49 ................ 
60 GO ................ 

120 121 ........ 10 
110 110 154 107 ................................ 

................................ 

................................ ................................ ................................ ................................ ................................ ................................ 

49 

18 
24 

350 ........ 

69.-Tableshozoing by parishes t4e  apparatus and aapital cmployed in the$slwries of Louisianaiv 1889 andlS90. 

$905 49 $062 

1,090 18 1,080 
72 38 87 

205 395 205 
104 ........ 104 

--.-- 

Designation 

St. Charles. 

~ 

Boats.. ................. 
Ap aratus of capture- 

sgoro fisheries: 

Jefferson. 

Seines .............. 
Cast nets ........... 
Dip nets ............ 
Lines ............... 
Total .............. 

$39,950 
15,782 

300 
100 

970 

........ 

Designation. 

79 $38,150 
........ 15,097 
598.27 ......... ................. ................. ......................... 

08 1,095 

Vessels flshing ......... 
outfit.. ............. 
Tonnage ............ 

Vessels transporting ... 
outfit. .............. 
Tonnage ............ 

Boats ................... 
Apparatus of oapture- 

Seines .............. 
Tongs .............. 
Lines ............... 

Ap aratus of capture- 

Seines .............. 
Caat nets ........... 
Dip nets ............ 
Tongs .............. 
Lines ............... 

Shore property ......... 
Cash capital ............ 

Total ............. 

vessel 5sheries : 

siore flsheriee : 

1,520 
1,409 

90 

1,380 
138 

&Tammany. 1 Tangipahoa. 

21 1 585 
189 1:257 ........ 85 

23 1,380 
02 160 

1889. I 1890. I 1889. I 1890. 

200 375 

140 1 ........ 
124,900 ........ 
136,300 ........ 
......................... 

NO. value. 1 NO. valuo. NO. value. NO. value. 
,_____--- 

Ti=, 5 1 $875 1 4 1 $685 I 5 I $725 

250 

126,325 
136,500 

142 I 

2 120 j 2 180 ..... ........I.. .......................................... 
375 1 285 I 4 0 0  1 1 1: 1 ::: 1 1: 1 130 ..... 65 , _ _ _ _ _  66 ...... 55 ........ 55 

6 

2% 

.... .... 

360 6 ' 370 41 
118 1 132 % 2 1 230 , 360 ......................... 280 

149 ..... 169 ...... 
500 ..... 500 ...... 

NO. I Value. I NO. I value. I NO. I value. I NO. I value. 

6,910 
346 
351 

1,830 
587 

62,680 
10,000 

......I 943 I... 
........ ....... 

41 
132 
405 
290 ........ 

........ ........ 

........ ..... ........ ....I 8 I $3,250 I 
)9 I ....;.... I 43.52 ........ 

3 50! ........ J ( W U  

115 .... ..... .... ... ...... 

._..I ........ 1 .... 1 ........ I ...... 

0,820 
346 
300 

1,892 
060 

64,580 
10,000 -- I___I-I ___--- ....I 3,849 1-1 4,012 I.-. .. .I 148,588 I _ _ .  ..... [ 140,24F 

St. John Baptist. 1 
I 

1889. I 1890. I 

........I 2,436 1.- ......I 2,498 1 
Orleans. 

1889. I 1890. 

-.__ - 
-- 
- 

NO. 

82 

608.55 
1 

6. 53 
65 

20 
210 

....... 

....... 

....... 

23 
48 

345 ...... 
...... ........ ........ - 
. - - -. . , - 

Value. I NO. I Value. I 
-1-1-1 

-__-- 
323.239 I.. .... ..I 321,126 1 

' I  I 



FISHERIES OF THE GULF STATES. 159 

Vessels fishing 
outflt.. 
Tonnage.. 

VQSSO1S transporting 

69.-Table showing by parbhee the apparalne avid capital cnyloyed in theJislwrics of Loi~ieiana in I889 and 
1890-Continued. 

............................... ................................... ................................ ......................... 

St. Bernard. plaque mine^. Lnfourchc. 

1889. 1890. 1889. 1 1890. I 1889. 1 1890. Designation. 

........ .... z . . .  ........ ........ 

4 $1,900 ........ 470 
25.28 ......... 

1 500 ................ 105 

Apparatus of capture- .... 1 a " L - - S n - .  I 

4 

25.25 
1 

........ 

........ 

Tongs 
vBJs"IYmIl"rl.3B; 

ADD&rr$tUS Of O&PtUr+ 

$1,850 1 $300 1 
473 ...... 100 ...... *:: ......... 5.73 ....... 5.73 ......... 
500 ............................ 
100 ............................ 

ŝhore fisherios ? 
Seines ............... 
Cmt nets ............ 
Dip nets ............. 

Doaignation. 

Vessels fishing .......... 

Vessels trmsporting 

Outfit.. ..................... 
Tonnage.. ........... 
outfit .............................. 
7 7  lonnago.. 

Boats. ................... 
Apparatus of captur- 

Seinoa ............................. 
Tongs ............... 
Linos .............................. 

Seine8 ............... 
Castnots ............ 
Tongs ............... 
Lines. ...................... 

cossories ..................... 

vessel fisheries : 

Ap aratus of capture- 
szore tisheries: 

Shore property and ne- 

Caah capital 

Tonp .................................... 
Smal t r ap  s ............................... 
Lines. ...................... 375 ...... 

Shore pfoperty and ac- 
oessones .................................... 

Total.. ....... .'. ........... 5,137 ....... 
--I_ 

1889. 

NO. ValUO. 
-- 
- -- 

1 $500 
85 

5.54 ....... .................. 
......................... 

5.27 47,585 

2 15 

3 500 
20 126 

365 2,327 
225 

4,730 ........................... 

--__ 
No. Value. 

a $1,100 

--- 
...... 370 
19.74 ........ .............. 

No. 

22 

147.05 
1 

....... 

.................................. 
780 .................................. . 760 

60 
90 640 100 670 

1,950 1.950 
........ ............... ........ . ........ ........ ...... ...... 

1,159 100 60 100 

376 050 675 210 240 ! 

Value. 

$7,600 
2,060 

12,000 

8,800 

......... 
2,050 ......... 

2,925 ........ 3,450 ...... .... 
5,045 ........ 20, 610 ........ 21,310 ...... 32, a n  ...... 32,848 1 

No. Vdue. No. Value. No. Value. ------- 
22 $7 625 ............................ 

142.43 ..................................... 
1 12,000 ............................ ........ 2,050 ............................. 

46.32 ..................................... 
384 10,200 00 $1,036 92 $1,686 

........ 2: 750 ............................ 

2 185 ............................ 

~ i St. Mary. Aseumption. 

1890. I 1890. 1 1889. 1890. i 

42 294 

E 80 I 10 60 
1,050 162 1,070 

1,000 7 920 

2,806 ........ 3,431 

33,894 ........ 39,353 
30,000 ........ 32,000 

194,295 1 ........ 112,538 

............................ ...................................................... 

............................ ............................. ............................ ...... 1,480 ...... 1,610 

...... 285 ...... 345 ............................ 

...... 3,400 ...... 3,640 
-------- 

I I b B F  

Designation. 

Boats .................... 
Linea ........................... 

_____ 
1889. 1 1890. 1880. 1800. ----____---- 

50 ....... 55 ........ ........ 

46.32 

.... ..... 
42 ......I ........ ....... 

...... 234 ....... 

...... 1 4 , 7 3 0 )  ....... ...... 4,000 ....... 

...... ....... 
- 
le. I 

1889. 1890. 
-.- - 

...... 550 ...... 555 

...... 115 ...... 120 

...... i,a20 ...... 1,285 
-_--- 

I I I I 1  I ,  I 1  I I  I I 
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69.-Table showing by parishes the apparatus.aud capital employed i n  theJisherice of Louisiana in 1889 and 
1890-Continued. 

I Vomilion. I Cameron. I Calonsiou. I 
Designation. 

Boats ._....__.__ _ _ _  
Tongs . .. . . . . . -. . . . 
Lines ..._._._...__. 
Shore property and 

acoessorica .__. . . 
Tot;al ... t .._.. 

~ 

1889. 1890. 1 1889. 1890. 1 1889. 1800. 
--___- _- --__ ___- 

No. Valiio. No. Valuo. No. Valuo. No. Vnhio. No. Valuo. No. Valuo. 

4 $200 5 $220 20 $500 20 $500 15 $300 16 $320 

....... 40 ....... 45 ........ 65 .._ ..___ 65 .....-.. 85 .__.____ 85 

. ... . . . . ~. . . . . . . . . . . . ~ . . . .. . . . . . . . . . . . . . . .. . . . . . . . .. ~. . . ~. . . . . . . . . . . . . . . 200 . . . . . . . . 200 

._..... 240 .......I- ........ 590 ....___. 1 590 ........ 585 _ _  _.___. 605 

__ -----__----- 

. .._ .. : . . . . . . . . . . . . . . . . . ~ .. . . . 4 25 4 25 ..- .... - ..-.......__....__ ~ _._... 

--- ----. -___-- 

Valuo. 

$53.500 
20,340 ._....._ 
16,300 
6,355 

,..... _.. 
161,140 

No. Valuo. 
________ 

116 $51,650 Annaratiis O f  OEDtUr- 1 ! . .. .. -. . 19,627 
834.94 ______ ._ .  

3 16,000 .... . . . . 6,250 
61.90 ._______.  
2,578 161,533 

Vessels flshing .... ._. . . . 
Tonnago . ._. . . . .. . . . 

Ves~els transporting.. . . 
Outflt.. . . . _. - -. . . . . . 
Tonnage. .. ~. . . . . -. . 

Boats __. ~. . . . - -. . . . -. . . . 
Apparatus of oapture- 

Seines __. ~. . . . . . . . . . 
Tongs . . . . . ._. . . -. . . 
Lines . . -. . . . . . . . . -. . 

outat,. __. . . . . . . . . . . . 

vessel 5sheries : 

118 

843.71 
4 

68.43 
2,499 

21 
286 . . . . . . . 

. . . . . . . 

. . . . . . . 
Toin a ..____._....... 
smaY1 traps.. ~. . . . . . 
Lines . . . . . . . -. . . . . . . 

Shoro property and ac- 
cessorics .............. 

Caah capital. __. . . , . . . . . . 

1,065 . . . . . . . . 
. . . . . . . . 
.....__. 
. . . . . . . . 

1,096 .__..___ .-...... 
7,124 
1,950 
9,091 

$168 
810 
314 
620 
550 

2,200 
8,550 

16,500 
26,500 
3,200 

Blnck baas ....._. 
Bream and sunfluh 
Buffalo-flsh ..__.. 
Catflsh. ._. . . -. . . - 
Croakers.. . . . . . . . 
Mullet ._. . -. . . . . . 
Itock bass . . ~. . . . 
Shoepahead ...___ 
Ptripcd baas . . . . . 
rront.. -. . . . . . . . . 
Miscellaneous fish 

. 
102 
390 
135 

1,388 
680 

...._.......... 
1,800 
3,900 
3,000 

10,200 
8,876 

SUMMARY. 

1889. I 1890. 1) 1 1889. 1 1890. I 
. l- No. 

Designation. 

&ore 5sberie;: 
$13,000 

1,756 
2, 697 
6,922 
1,950 
8,161 

234,484 
176,300 

_ _ _ _  ._ _. 243,178 1. __.....I 182,500 I 
Total. _. . . . .. . .. . .-I.. ...-..I 706,557 1. ~ . .  :...I 719, 870 I 

ouisiana in  1889 avid ZZXL 60.-Table sh.owing by parishes and species the yield of the Jislteries of . 

-.-. ._ 

Tangipahoa. I St. Tammany. ' St. John Baptist. -- 
1890. 1889. I 1890. 

~ 

1890. Speoieu. 1889. 1889. -_ 
value 

.- 

Value. Pounds Pounds Value. I Pounds Value. Pounds Pounds 

1,500 
16,750 

130,500 
111,050 

5,800 
18,900 
5,100 

18,500 
0,500 

30,050 
10,200 
26,600 
1,700 
9, ROO 
6,000 

397,840 

- 

- 

va111e. 

$120 
1 135 

2: 748 
580 
567 
306 

1,850 
390 

801 

113 
490 
125 

15,357 

__ 

i 610 

2,197 

1,325 

- 

3,000 
11,200 
8,700 

54,000 
500 

1,850 
3,600 
5,000 

17,000 
8, 300 

1,000 
7,500 
5,000 

126,660 

_._.... 

. . . . . . . 

- 

$2M 
I, 116 

174 
1,152 

50 

111 
360 
300 

1,222 
652 

67 
375 
125 

..._. 

- 
5,944 

$176 
843 
330 
652 
320 

107 
390 
180. 

1,395 
603 

100 
300 
91 

. . . . . . , 

....-.. 

1,300 
15,500 

140,000 
108,000 

5,550 
18,900 
5,200 

.18,500 
0,900 

30,800 
9,800 

26,200 
2,000 

10,000 
4,500 

$104 
1,118 
2,800 
2,700 

550 
567 
200 

1,850 
345 

2,186 
784 

1,300 
134 
500 
102 

$224 
1,120 

170 
1,120 

70 

120 
360 
260 

634 

. . . . . . , 

1,216 

2,800 
11,200 
8, 500 

52,400 
700 

2,060 
3,000 
5,200 

17.000 
7.800 

. . . . . . . . . 

2,100 
8, 100 

15,700 
24,740 
5,500 

1,700 
3,900 
2,700 

19,100 
8,500 

1,500 
7,600 
3,000 

104,140 

. . . . . . . 

. . . . . . . . Cra flsh ........ ......... _.._._. 
grata, hard ......I 1,000 1 66 
Crabs, soft..  . . ~. ~ 8,000 400 
Turtle ......._.._ 3,833 95 -- 

Total .'....._I 124,033 I 5,855 5,712 I 106,275 5,097 
- 

403,150 
- 

15,300 
- 
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6O.-Table showing by parishes and species the yield of thefis8eriesof Louieiana in 1889 and 1890-Continued. 

Species. 1889. 1 1890. l- 1889. 1. 1800. 1889. I 1890. 

_ _ -  . _______ l_ll__- -.- _______ 

I St.  Charles. Jofferson. Orleans. 

Value. 

$480 
776 

2,810 
4,558 
4,143 
3,755 
2,995 

1,145 
185 
982 

1,952 
342 

4,067 
1,362 
7,612 
6,370 

425 
4,276 
4,276 
4,234 
1,930 
1,774 
1,950 
U, 210 

62 

....... 

-__I_ 

Pounds 

3,850 
13,050 
38,015 

235,600 
173,108 
67,450 
32,904 
6,200 

12,225 
17,800 
32,210 
16,i50 
10,250 
40,950 
20,300 

240,500 
70,315 
8,000 

59,700 
79,400 

221,800 
38,850 
10,200 
27,900 

2,088,017 
3,700 

-- 

............... -- 
104,608 8,261,427 

Plaquemines. 
- - - - . .- - 

- 
V d U t h  - 
2:; 

3,157 
4,582 
4,248 
3,373 
3,280 

452 

* 

....... I ........ 

Blackbass ....... 
llluoll811 
I h n n  nndsunfish 
I3uEalo-lish ....... 
Cntflslr ........... 
Chmuel bass.. 
Cronkors ......... 
Drum,fresh.water 
Flounders 
Groupers 
&Illet ........... 
Pompano 
Rook bass ........ 
Sheepshead ...... 
Silvur perch .,.. 
Snap~er s , r ed  
Spanish niackorel 
?tripod bass ..... 
bout  ............ 
Yisoellaneousfieh 
Shrimp 
Crn fish ......... 
Crafs, Sard ...... 
Crahs,aoft ....... 
Oysters 
Turtles ......... 
Terrapins ........ 

3,400 $272 3,500 $280 58,870 $2,403 58,921 

10. 400 740 10,750 783 77,170 2,982 77,395 
75,500 1,510 80,500 1,610 . 00, 800 1,210 60,200 
96.000 2,000 100,000 2,072 172,500 2.960 198,375 ................................... 108,000 2,240 109,150 
1,800 180 1,000 190 45,900 2,050 47,200 

................................................................ ................................ . I  1.. ............................. 
28,800 913 18,133 028 153,851 3,680 120,467 .................................................................. 
6,000 300 4,900 294 4,000 240 3,800 
6,500 050 8,500 050 93,400 4,190 97,200 
2,000 60 2,000 00 U2,600 2,456 62,660 ............................................................. 

10,800 1,080 4,800 480 5,200 520 11,200 
3,100 155 3 500 210 3 800 190 4 000 

27,100 1,952 27: 190 1,945 227:000 11,814 227:200 
4,000 368 5,150 388 7,200 570 7,480 .......................................... 0,086,000 70,780 5,!44,000 

27,000 1,380 28,000 1,400 25 400 1 270 LO 000 
2,500 110 1,800 120 7943800 10:647 823:gOO 
5,000 250 5,000 250 5,000 250 4,800 .......................................... 832,881 37,801 763,280 
1,000 17 1,350 24 11,000 270 10,807 

.................................................................. 

........................ .I.. .............................. 

2,000 58 2,500 07 2,500 67 3,933 108 I.. . .: .... 

$2.407 

2,998 
1,204 
3,977 
2,718 
1.897 

....... 

69, 147 3,493,929 
. 

I 

8,500 
12,925 
32,500 

265,200 
165,750 
75,100 
31,050 

....... 
2,670 

228 
4,592 
2,456 

1,120 
240 

11,834 
586 

72,590 
1,300 

11,022 
240 

44, i13 
247 

....... 

....... 

!6, 371 3,546,100 

LafoLfoprche. 
I 

_ I _ ~  

18,500 
31,500 
14,500 
5,700 

41,325 
22,700 

250,400 
63,700 
8,500 

58,050 
89,700 

216,600 
38,400 
20,600 
31,400 

1,096,379 
2,500 

1,223 
178 

1,058 
2,300 

520 
4,020 
1,578 
7,215 
7,155 

500 
4,350 
4,127 
4,454 
1,940 

880 
1,595 

io, 991 
86 

VdUB. 

$WE 
3,990 

7,402 
1,010 
1,000 

900 
1,100 
2 979 
2: 078 
1,481 
9,500 
1,272 
5,910 
1,520 
I,  230 
3,271 
1,ozB 
2,410 
1,065 

713 
3,237 

212 

13,151 

8,105 

....... 

Pounds. VlLhB. PoWld8. VdUO. Pounds. TdIle. POImdB.  VdUB. 
. . .  - __ .___. - -. ___ - I ................................................................... 

0,000 $180 6,000 $180 4,000 $120 4,000 $120 

205,000 5,300 205,000 5,300 10,000 150 12,000 200 
23,000 800 23,050 050 20,000 050 20,660 568 
9,000 270 9,667 307 9,000 270 10,250 390 

i50,ooo 3,000 150,000 3,000 5,000 75 4,000 60 

.................................................................... ................................................................... .................................................................... .................................................................... 
14,000 520 15,753 631 16,000 080 17,864 715 
3,000 90 3,000 . 90 2,000 GO 2,000 00 .................................................................... .................................................................... .................................................................... 

40,000 1,320 41,700 1,250 43,000 1,400 45,300 1,355 

120,000 2,700 118,759 2,225 50,000 1,200 47,000 705 ....................................... -.:. ......................... .................................................................... .................................................................... 
.................................. 3,000 160 3,000 150 

1,213,705 I 70,580 1,198,406 I 70,728 671,600 1 29,626 647,748 84,238 

.................................................................... 

.................................................................... 

583,765 56,400 664,886 57,035 509,600 24,870 481,684 Z9,9l@ 

-______.-.------A 

...... 

Black bnw.. ..... 
Biwain and sunfish 
Buffalo-ARh ...... 
Cntflsh .......... 
Channel bass .... 

IO, 227 
__ __. 

8 100 
44: 050 

355,000 
440, 800 
20.500 

___. 

Pounds I- 
~. 

Croaker8. ........ 
Drum,fresh-water 
Bluiundere ....... 
M U l l B t  ........... 

9; 050 
11,000 
10,000 
52.315 

Pompano ........ 
Xock bnss ....... 
Shwpnhead ...... 
Silver orch ..... 
gpnnist maokerel 
Spots ............ 
Striped bass ..... 
Trout.. .......... 
b'fiscellaneous flsh 
Shrimp .......... 

flah ......... 
Crazs, hard ...... 
Crabs, soft. ...... 
OyaterR ................... 
Turtles .......... 

14,500 

104,925 
20,300 

30,000 
23,800 
43,200 
46,820 

125,000 
20,400 
14,000 
80, 000 

7,500 

32,000 

54,000 

Total ....... 1,567,820 I- 

- _- 
Vnlue 

$848 
3,877 
7,846 
7,325 
1,025 

910 
810 

1,000 
1,627 
1,885 
1,732 
0,030 
1,218 
5 400 
1: 500 
1,430 
3,149 
1,882 
2,518 
1,020 

933 
4,035 

154 

- -. 

..... 

i1.554 

1890. I 1889. I 1890. I 1889. I 1890. 

?ounds 

8,000 
40,300 

405,250 
452,437 
20,200 
10,000 
12,000 
11,000 

- 

94,500 
15,700 
20 500 

105: 000 

57,085 
30, 000 
19,950 
45,220 
40,785 

120 500 
21: 300 
10,700 
07,700 

9,066 

21,200 

....... 

058,343 - 
F. C. B. 1891-11 
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1890. 

Pounds. value. 

10,000 . $300 

47,746 l,G03 
17,600 663 

-- 

55 000 705 
658: 127 14,860 

2,400 84 

3,450 121. 
43,050 1,568 
5,000 150 

60.-Table showing by pavinhes and species the yield of ths$shei*ies of Louisiana ini'X89and 1890-Continued. 

___ _______. ~ __ 
1889. 1800. 

Pounds. ~ a l u e .  Pounds. Value. 
~ _ . _ ~  

- - - 
.................................. 
.................................. 
230,640 $i, 95P 274,060 $6,110 .................................. .................................. .................................. 
.................................. 
.................................. .................................. 

.................................................... 

I Terrebonne. 

BreammdRunflsh 
Buffalo-fish ...... 
Catfish .......... 
Channel bass. ~. . 
Croakers ......... 
Flounders 
Groupers 
Mullet.. 
Sheepshead ..__.. 
Silver peroh ..... 

Species. 1889. 1890. _____- ____- 
Pounds. Value. Pounds. Value I-1-1-1- 
10, OOO 
20,000. 350 
50,000 1,400 
18,000 540 

........................ ......................... 
37,000 1,410 
8,000 240 

40,000 %: 

....................... 

16,000 
34,000 
23,500 
50,470 
19,250 

$&SO 
500 
375 

1,388 
732 

17,000 
14,000 ............... ............... 
............... 
25.000 
5,000 

34,000 
............... 
............... 
40,000 
777,315 
30,000 
48,500 

490 
420 

1,275 
150 

1.100 

450 
35,320 

800 
1,203 

I ______~ 
Iberville. 

______.-- __ 
Species. 1889. I 1890. 

............... ............... 

............... 
38,500 
8,000 

I Pounds.lValue. I Pounds.IValuo. 

1,540 
240 

3ream and sunfish 8,000 $240 8.000 $240 
:atfish ........... 25,000 400 30,000 500 
Silver perch . ...I 4, OOO 

l2; 1 4,000 I 120 .......... 6.300 6.300 250 

Snap E ~ S ,  red. 
Tron!.. .......... 
Miscellaneous fish 
Shr i ap  .......... 
Oysters.. ........ 
Turtles .......... 

Total ....... 
Terrapins.. 

I 
___ _ _ ~  

St. Mary. - 1  Ausumption. 

.................................. 
80,000 1,580 82,125 2,215 

............................... 
600,000 8,000 575,000 7,070 
1,117,200 49,200 1,133,090 60,508 
18,000 450 18,460 462 

2,004,200 64,225 1,998,395 76,110 

..................................... ---- 

1889. 

00,025 
4,100 
35,000 
848,638 
30,500 
52,500 

Pounds. Value -1- ~- 

.................................................. 
1,986 .................................. 
144 ................................. 
465 .................................. 

39,489 .................................. 
813 .................................. 

1,308 .................................. 
-_---__.-___ - 

10,000 
65,000 I '% 
555.080 10.363 

.,878,136 1 04,309 230,640 4,950 274,060 6,110 .,021,495 1 52,897 

Spots ................. 
Striped bass .......... 
Trout.. ............... 
Miscellaneous fish.. .. 
Shrimp .............. 
Cra Hsh .............. 
Crnzs hard ........... 
Oysters. .............. 
Turtles ............... 
Terrtlpins.. ........... 

Crabs: soft  ............ 

_-__- 
St. Id 

30,000 
54,000 
019,260 
153,220 

.7,238,500 
188,000 
842,400 
147,000 

5,848,040 
84,333 
53,000 -- 

-___ 
1889. 1890. 1880. 1890. 

__-_I-----p- 

- __ . - - -- 
Cameron. I Calcnsieu. 

Croakers ............. 
Drum fresh-water.. .. 
Floun&e ............ 
Groupers ............. 
Mullet ................ 
Pompano ............. 
Rook bass ............ 
Sheepshead.. ......... 
Silver perch .......... 

i 

12,000 $360 
35,000 000 
0,000 180 
25,200 1,000 

78,200 2,140 
-- 

149,550 
11,000 
21,460 
18,600 
283,166 
29,000 
55,000 
364,150 
135,660 

I 1889. 
Spocias. 

Blaok b a s  ............ 80,070 
Bluefish .............. 12,925 
Bream and sunfish.. .. 261.520 
Buffalo-fish ........... 1,180,700 

I Channel bass ......... 313,600 
I Catfish ............... 2,437,905 

- 
Value. 

$4, o m  
776 

15,137 
22,984 
47,161 
10,360 
8.805 
810 

2,145 
185 

7,775 
a, 837 
3,096 
25,022 
5,936 

I I I I 
- 

rtin. I *  Iberia. 

12,000 $300 .................................. 
6,000 180 .................................. 40,000 050 45,000 $800 50,000 1 $850 

25,200 1,000 ................. 1 ................. 
83,200 2,190 45,000 800 1 50,000 1 850 
__----- 

SUMMARY. 

1800. II 1 ' 1889. 1 3890. 

Poimds. 
-- - Species. -11 Value. j Pounds. i Value. I Pounds. 1 Value. 

$4219 
843 

15,082 
22,940 
54,720 
11,270 
9,479 
1,362 
2,407 
178 

8,021 
4,378 
3,047 
25,900 
6,206 

9nnp era, red.. ...... .I 250,400 
Spanfsh maokerel.. ... l%,700 
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Products of the sessel and shore fisheries.-'Vessels are employed in only six parishes 
of' Louisiana, viz, Orleans, St. Mary, Jefferson, Lafourche, Terrebonne, and Plaquemines, 
in only the first two of which are the vessel fisheries important. Oysters are taken in 
all these parishes, but only in Orleans and St. Mary are fish and crustaceans obtained 
with vessels. The aggregate yield'of the vessel fisheries in 1890 was 3,595,070 pounds, 
for which the fishermen received $133,188. The quantity of products taken by vessels 
of Orleans Parish in 1890 was 2,765,792 pounds, valued at $98,386, of which 2,068,017 
pounds, worth $66,991, were oysters.. In the parish of St. Mary the yield was 559,638 
pounds, valued at $24,936, of which 428,638 pounds and $20,489 represented oysters. 
The importance of the oysters is thus clearly shown. The most prominent fish obtained 
with vessels are red snappers, channel bass, trout, Spanish mackerel, croakers, and 
sheepshead. Compared with the yield of the shore fisheries all of these me unim- 
portant. 

The products of the shore or boat fisheries in  1890 amounted to 17,194,133 pounds, 
with a market value of $526,946. From these figures it will be seen that the vessel 
fisheries are much less extensive than the shore ,fisheries, the output of the latter 
exceeding that of the former in the case of almost every species. The value of the 
oysters was $202,550, after which the most remunerative products were shrimp, worth 
$88,115; catfish, worth $54,155; trout, worth $29,608; sheepshead, worth $23,728; 
aiid buffalo-fish, worth $22,695. The shore fisheries of Jefferson P:triRh are the most 
valuable, while Orleans Parish, which ranked first, in the vessel fisheries, is surpassed 
by t8he parishes of Terrebonne, Plaquemines, St. Bernard, St. Mary, and Lafourche. 

The products of the vessel and s1ior.e fisheries in 1889 aud 1890 are shown in detail 
in Tables 61 and 62, the specification being by parishes. 

61.-Table slmwing by paricrhecr and species tho yield qf the vessel$iehwitx of Louisiana irb 1889 and 1890. 

Parishes and speoios. 

Jefforson : 

Drlenns : 
0) sters ............. 

Blueflsh ............ 
Broniii aut1 s~nfish. . 
BuEalo.flsh ......... 
Catflsh ............. 
Chnnnol bass ....... 
Croakors ........... 
Flounders .......... 
Groupor8 ........... 
Pompano ........... 
Rook bass .......... 
Sheepshead.. ....... 
Silver poroh ........ 
Snap era, rod ....... 
Trout.. ............. 
Misoellanooiis flsh.. 
Shrimp ............. 
Crabs, hard ......... 
Crabs, soft.. ........ 
Oysters ............. 

Total ............ 

Spnfsh mackerel.. . 

L'l uomines : 

hfoumho : 

rerrobonne : 

%gatore ............. 
Oyetors ............. 
Oystors ............. 

Chnnnel bass ....... 
St. Mary: 

I 1880. - 
Pounila _ _ _  
202,881 
~. - 

12,925 
14,160 
10,700 
21,760 
64,000 
24,060 
6,460 

18,600 
4,850 
1,700 

14,625 
14,600 

250,400 
26,700 
21,750 
66, 000 

111,000 
24,600 
11,400 

1,900,379 
2,713,229 

31,166 

26, GOO 

4.200 

10,000 

- ___ 

St. Mary-oontinuod. 
C r o a 1 tor 8. ................... 
Flounders .................. 
Mullet ...................... 
Shoepshoad.. ....... 
Trout. .............. 
Miscollnnooiis fish.. 
Oyetors ............. 

Total ............ 
SnmmRF\* : 

$6,801 

776 
1,168 

214 
643 

3,246 
2,295 

645 
185 
729 
102 

1.387 
870 

I, 612 
2 670 

3 380 

1,640 
960 

64,210 
96,469 

1,400 

810 

200 

200 

_ _ _  _- 

1: 116 

2: 242 

____ 

__ __- 

- 

8,000 
ao, ooo 

357,316 
........ 
-__ 
405,316 

1800. I1 I 1889. 

Catflah .............. 
Chunnol bass ....... 
Croakore. ........... 
Flonndora .......... 
Groupers.. ......... 
Mnllot ...................... 
Pomoano ........... 

Pounds 

21,150 
74,800 
24, 060 
6,450 

18,600 

4.860 

158,480 

13,050 
18,050 
12,260 
22,650 
66,460 
26,800 
I, 026 
17, 800 
6,900 
1,800 

14,150 
16,300 

240,600 
30,150 
21,700 
56,000 

121,000 
8,400 
0, 900 

I,068,011 
i,766.102 

29,388 

- ____ 

__ 

30,184 

61,600 

40,000 

-. 

Roc& bws .......... 
Shoopsheud.. ....... 
Silver porch.. ...... 
Snsppors, rod. ...... 
Soanish mnckorel. . 

Parialios and spooioa. - 
Pounds 

___-. _ _  

1; IO0 
22,525 
14,600 

260,400 
26. IO0 

$5,413 

843 
1,385 

245 
671 

2,825 
2,080 

703 
178 
886 
108 

1,340 
078 

7,216 
3,016 
1,682 
3,205 
2,404 

660 
575 

66,9131 

- __ 

.. _ _ ^ _  

98,386 

1,036 

910 

2,508 

1, 860 I 
__ _ _  

I 

Crabs, hard ........ 
Crabs, soft. ......... 
Oystora ............. 

arnnd total.. ... 

24, OOO 
11,400 

2,625,140 
.8,1180,080 

......... 
Bluehh ............ 12 925 
Broaiu and sunfish.. 14: 160 
Buffnlo.fish ......... 10, IO0 

Crabs. hard.. ...... .I 24. OOO 
Crabs; soft. ......... 
Oyst,ora.. ........... 

arnnd total.. ... 

'firout. ............. .I 61: 750 

11; 400 
2,625,140 

.8,1180,080 

...... ...... 
$356 

1,060 

L8,326 
L E  

..... 

- 
776 

1,168 
214 
648 

8,535 
2,296 

645 
186 

729 
102 

1,142 
810 

7, 612 
2,670 
2,776 
8,380 
2,242 
1,040 

950 
!048-0X 
a3,,1n 

...... 

- 

1800, 

'ouuds. 

2, 100 
2,400 
3,460 

24,800 
64,150 
4,100 L28.638 
- 
13,060 
13,050 
12,260 
22,660 
96,450 
28,800 
0,425 

11,800 
8,460 
6,900 
1,800 

38, 960 
16,300 

140,500 
30,150 
16 850 

121,900 
8,400 
11,900 

766,205 
,695,010 

00: 100 

-- 
- 

- 
Value. 

*it 
121 
838 

144 
20,480 
24,936 

848 
1,386 

246 
571 

4,173 
2,764 
I87 
178 
121 
885 
108 

2,118 
078 

I, 215 
8,015 
3,618 
8,319 
2,404 

660 
575 

07,346 

1,886 

- 
___ - 

i3a,lBB 
___. 
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a d l e t  ............... 
Rock bass.. .......... 
Sheepahead .......... 
Striped bass ......... 
Trout.. .............. 
Minoellaneoue fish.. . 

@.-Table showing by parishcs and species the yield of the shore jishwies of Louisiana in 1889 and 1890. 

....... 
120 
360 
260 

1,216 
634 

I St. Tammauy. 

58,870 
77,170 
60,800 

172,600 
108,000 
45,200 

Taugipahon. I St. John Baptist. 

$2,403 58,920 
2,982 77,395 
1 216 GO 200 
2:QSO 198:375 
2,240 109,150 
2,050 47,200 

153,851 

4,000 
93,400 
62,0(i0 
5,200 
3,800 

227,000 
7 200 

,088,000 
25 400 

794: 800 
5 000 

830: 000 
11,000 
2,500 

........ 

pGi5i 

........................ 

........................ 
3,080 120,467 

240 3,800 
4,190 97,200 
2,450 62,000 

520 11,200 
100 4,000 

11,814 227,200 
576 7 480 

76,780 5,54i,OOO 
1 270 26 000 

10: G47 823: 900 
250 4 800 

31,000 604: 800 
270 10,867 
67 3,383 

* ............... 

i57,805-;83@K7 

....... 
2,610 ....... 

228 
4,592 
2 456 
1 : l Z O  

240 
11,834 

586 
72,590 
1,300 

11,022 
240 

39,300 
247 
108 __ 

...................... 
5,000 500 

31,500 982 
9,650 1,223 
4 000 240 

4 8 0 0  2,880 
8 200 492 

37:OOO 3,700 
8,500 425 
36,300 2,560 
13, 700 896 
99,ooO 1,992 
38,400 1,030 
2 000 134 

.......... .? ... 
2,500 62 

20:000 1,000 

Pompauo ............. 
Rock baas ........... 
Beepahead.. ........ 
Silver erch ......... 
3triped bass ......... 
Miscellaneous fish. .. 
3hrimp ............... 
%a fish ............. 
h b s .  eoft. .......... 

3panisg mackerel.. .. 

3rags, hard.. ........ 

rwut..  .............. 

........ 
300 
650 
60 

1,080 
155 

1,952 
368 

1,380 
166 
250 

........ 

10,800 
3. 100 

27,100 
4,600 

27, Boo 
2.500 
5. 000 

......... 

Black baas. .......... 
Bream and Puntlab ... 
BuiTalo-fish .......... 
!at5sh .............. 
J~annel bass ........ 
koakers ............ 
)rum fresh-water.. . 
71ouu'ders ........... 
dnllet.. ............. 
'ompano ............ 
bck  bass ........... 
jheepshead. ......... 
iilver erch ......... 
ipanisg mackerel.. .. 
ipota.. .............. 
itriped bas8 ......... 
bout. .  .............. 

8,100 
44, 650 

355,000 
440,860 
20,500 
9,050 

11, ooo 
IO, 000 
52,315 
14,500 
32,000 

101,925 
20,300 
54,000 
30,000 
23,800 
43.200 

6,000 
150,000 
265,000 
23,000 
9.000 

............................................................... 
$180 1 6,000 $180 4,000 $120 4,000 $120 

3,000 150,000 3,000 5,000 75 4,000 60 
5,300 205,000 5,300 10,000 150 12,000 200 

800 23,650 650 20,000 650 20 650 568 
270 9.067 367 9,000 270 10:25a aeo 10,000 

12,Ooo 
11,000 
94,590 
15,700 
20,500 

105,000 
21,200 
57,085 

1,000 
900 

1,100 
2,979 
2,078 
1,481 
9,590 
1,272 
5,910 

--- 
1890. I --1sso. I 1890. 1890. 1889. 

-____ 
Pounds.\ Value. 

Species. 1889. ___- 
Pounds./ Value. Pounds 
-______ I -- 

Pounds 

3,000 
11,200 
8,700 

54,000 
500 

1,850 
3,600 
5, 000 

17,000 
8,300 

1, 000 
7,500 
5,000 

126,650 

......... 

......... 

$240 
1,116 

174 
1,152 

50 

111 

300 
1,222 

652 

67 
375 
125 

5,944 

..... 
360 

_._._ 
__ 
I_ _. 

Black bass.. ......... 
Bruaq and sunlish.. . 
Catlish .............. .......... 
Croakers ............. 70 

....... 
2, 000 
3, Boo 
5,200 

17,000 
7.800 

....... 
1,700 
3,900 
2, 700 

19,100 
8,500 

....... 
102 
390 
135 

1,388 
680 

1,800 107 5; 200 
3 900 390 18,500 
3:OOO 180 6, 900 

19,200 1,395 30, 800 
8.875 1 693 1 9. 800 ~- - 

Cra flsh ............... .: .......... 
Cra{s, hard .......... 1,000 66 
Crabs soft ........... 400 
T&l& .............. 1 1 95 Total .._._. _.._. 124.033 5.855 

_____ 

.. .: .... I.. ..... .I 20, 200 
1 m n  I 100 2. ooo 

............... 
1,500 100 
7,600 380 
3,000 75 

104,140 5,712 
- -- 

I St. Charles. Orleans. Jcfferscu. I 

Speoies. 1 1889. 1 1890. 1889. 1 1800. I 1880. 1890. - 
Value Talue 'ounds. I Value. IPounds. Tounds 

$280 
763 

1,610 
2,072 

190 

028 

294 
650 
60 

480 
210 

1,045 
388 

1,400 
120 
250 

24 
67 

.l, 4'51 

...... 

...... 
..... 

-.--. 

..... 
__ 
- - 

3,850 
19,065 
123,350 
.50,458 

6,100 

32,210 
10,850 
8,450 

26,800 
10,000 
40,165 
8,000 

38,060 
14,400 
09.900 
38,850 
1,800 

21,000 

n, 700 

BO, 30s 

11,000 

6,200 
5,200 

....... 

....... ___ 
- - 

$308 
1712  

560 
610 
452 
520 

1056 
1: 415 

412 
2, 880 

600 
4,140 

600 
2,674 

922 
2 050 
1: 940 

120 

86 

1,841 

41 337 
3: 677 

1,020 ...... 
...... c_ 

===== 

Black bass.. ......... 3,400 1 $272 
Breamand sanfish ... 16 400 740 
Buffalo-fish .......... 75: 500 1 1,510 
Catfish .............. 96.000 I 2.000 

3,500 
16,750 
80,500 

100. OM) 
Channcl bass ........... .:. .... -1. ....... '. ... 
Croakers 1, Do0 
Dnun, fresh-water.. ......................... 
ktullet. .............. 26, OOO 18.133 

............ 
Flounder8 .......... 1 . .  .??I. .-:::/. ....... 

....... 
4,900 
6,500 
2,000 
4,800 
3,500 

27,190 
5,150 

28,000 
1,800 

....... 

5.000 
3vRtei.s ............. .i. ... ... .I.. .... .I.. . .:. .. 
M l e a . .  ............ 1, 000 ~ 1,350 
remapins ........... 1 2,000 I ii 1 2,500 

Total ........... 816,900 12,051 313,473 
- -. . - -___ __. 

I St .  Bernard. Lafourche. I 
Species. 1889. i Pounds 

1800. 

Valuc Pounds. Value 

. o o o / ~  $648 
3,877 
7,846 
7,325 
1,025 

910 
810 

1,000 
1,627 
1,885 
1,732 
9,630 
1,218 
5,400 
1,500 
1,430 
3,149 
1,882 
2,518 
1,020 

933 
4,035 

154 
..... 
_ _  
1,554 

46;360 3:960 
405,250 8,105 
452,437 7,462 
20.200 1.010 

............................................................... ............................................................... ............................................................... ............................................................... ' I  I "  1 1 1  ............................................................... 
15,753 631 16,OOO 680 17,884 7g 14, 000 

............................................................... 3,000 1 i 3,000 I 90 1 2,000 I 60 1 2,000 1 
diecellaneons 5ab ... 45,620 
lhrimp .............. 125,900 
?ra flsh ............. 20,400 d., hard .......... 14, 000 ................... 
h b s ;  eoft ........ ........ ....... 

....... ....................................................... 
~40,000 55,000 535,500 56,000 483,000 24,000 461,600 2Q900O 

176.ooo 09, 180 1,188,oao -6D39r  e 28,7661017,564 fl ....... 1 ........ 1 ......... 1 ........ 1 3 0 ~ l  1601 3,0001 150 ............. 
Total.. ........ 
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$300 
705 

213 
580 
730 ............... 
150 
150 
405 

14, !GO 230,640 

62.-Table shouiing By parishee ant1 8peaies the yield of I l b e  8 k O l . 0  $8hel+% of Lozcieiana in 1889 and 1890- 
Continued. 

_____- 
.............................. .......................... 

$4,050 274,060 $0, 110' .............................. 
:.. ............ 

.............................. 

.............................. .............................. .............................. 

I Terrebonne. 

Brenm and sunflah.. . 
Buffralo-fish.. ........ 
Catfleli .............. 
Channel bass ........ 
Croakers ..: ......... 
Sheepstlead.. ....... 
Silver perch ......... 
Trout. ............... 
Shrimp .............. 

S t .  Mary. 48sumption. 
- 

1890. 1889. I 1890. 

16 000 
40: 000 %E 
20,000 350 
50,000 1,400 
18,000 540 
97,000 1,410 
8,000 240 
80,000 1,580 
800,000 8,000 

16,000 
34,000 
23,500 
50,470 
?9,250 
d8,500 
8,000 
82,125 
575,000 

$480 
500 
375 

1,388 
732 

1,540 
240 

2,215 
7,070 

Pounds. 

8,000 
25,000 
4,000 
6,300 

-- Value. 

$240 
400 
120 
250 

Species. 

Black bass. ........... 
Bream and sunflab. -. . 
Buffalo.flsh ........... 
Catfish ............... 
Channel bnsa ......... 
Croakers ............. 
Drum, fresh-water .... 
Bloundere ............ 
Mullet ............... 
Pompano ............. 
Rook bass ._ _ _  ._ ._____ 
Slreepshond ........... 
Silver toroh .......... 
Spanish niaekerel.. ... 

1889. 

Ponnds. Value 

80,070 $4,099 
247 370 13 979 

1 170'000 22'750 

Yi8,700 0,826 

11,000 810 
15,000 1,500 
283,100 7,775 
24,150 3,108 
53,000 2,994 
341,025 23,280 
121 1UO 5,000 

____ -- 

2: 410: 155 40: 008 

125,500 6,610 

107: 000 10,700 

1889. -_ 
Pounds 

-__ 
Value. Pounds 

10,000 

7,000 

17,000 
5, 000 

05,000 
555.680 

14,000 

4 000 

420,000 
30, 000 
48,500 

,216,180 

40: 000 

- 
___ - 

$300 
900 

10,363 
200 
420 
920 
150 
100 
450 

19,000 
800 

1,2G3 

34,800 
-- 
-_ 

10, 000 
55,000 
658,127 
7,746 
15,500 
18,250 
5,000 
5,875 
35,000 
420,000 
30,500 
52,500 

,313,498 
- 
- - 

St. Martin. 
--__I- -- 

1880. 1800. 1889. 1890. 

Cameron. I Cnlcnsieii. I 

Catflsh .............. 1 
I Vermilion. 

15,000 I -$280 1 17y 1 $320 
___ _ -  -- 

Species. 1800. 

l z s s  

1889. I 1800. I 1889. I 1890. I 

Bream and sunflsh . 
CntAsh ............. 
Silver perch ........ 

12,000 $300 
35,000 000 
6,000 180 
25,200 , 1,000 

.... ...... 
Oysteris.. ........... 

Total .......... 1 48,300 1,110 I 
SUMMARY. 

1800. 11 I 1889. I 1890. I 
Species. Valne.11 Pounds. 

81,570 
251,970 
,108,000 
,651,857 
242, 800 
129,367 
18,200 
16,200 
284,300 
26,550 
52,400 
351.807 
123,800 
113, &0 - 

30 000 $1 500 30,000 $1,520 

................. 567.500 28.005 579.820 20.608 
.......... 1 54: 000 I 2: 940 1 40,950 I 3,050 1 

54: 155 11 Mi8cellnneous fish.. . .I 07: 220 I 6: 820 I 101: 280 I 5: 970 I 

........... ............ .............. 
3;403 Thtlea ............... 84,333 2,175 . DO;703 2 335 
2,939 I] Terrapins.. .......... _ ]  53,000 1 1; 388 I 58,333 I 2 sa? I 

Total ........... 17,557,2!0 407,277 17,1D4,133 526,046 
11,650 l-I-'-l---l 
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value. __ 
$843 
1,385 
245 
571 

2,823 
2,080 
703 
885 
108 

1,340 
978 

3,015 
I, 082 
a. 205 

Fisheries by apparatus.-Tables 63 and G4 exhibit by parishes the quantities and 
values of products taken with each of the principal forms of apparatus employed in 
the vessel atud shore fisheries respectively. 

Considering the vessel fisheries, it is seen that seines take the largest quantities 
of fish and yield the gmatest money returns, the principal species thus secured being 
channel bass, trout, Spanish mackerel, and croakers. Lilies are the only other means 
of capture for fish, and take only two species-red snapper and grouper. The aver- 
age value of these fish per pound is much less than the catch of the seines, so that 
the relative difference between the products of the two forms of apparatus is much 
less than the value of the catch. The crustaceans enumerated in the table were also 
taken with zeines, and the oysters were obtaiiied with tongs. 

In the shore fisheries, as in the vessel fisheries, seines are the most important 
means of capture, the output in 1890 being about 11,000,000 pounds of fish, crustaceans, 
and reptiles, having a value of over $230,000. BuEalo-fish, sheepshead, trout, catfish, 
and Spanish mackerel are the chief fish taken, while shrimp, orabs, terrapins, and 
turtles materially enhance the income of the seine fishermen. Lines are iiiuch 
more extensively used than in the vessel fisheries and secure a greater variety of fish, 
among which catfish and trout are especially important. The value of the line catch 
is about half that of the fish proper taken with seines. Such minor apparatus as cast 
nets and dip nets ase mostly employed by seini-professional fishermen. The a g p e p t e  
catch in 1890 was about 480,000 pounds, chiefly bufhlo-fish, catfish, and trout, with a 
value of about $16,000. Tongs used i n  the oyster fishery and small traps employed 
in the capture of crayfish complete the list of apparatus in the shore fisheries. 

. 

6$.-Tuble albowing by  pariahen arid apparatus the yield of thm vcand jiahoriea of Louiaiat~a in 1889 and 1890- 

I Jefferson. I Orleans. I Plaquemines. I 
---__- 

Pouuds: Value. Pomds. Value. --- __ 

.............................. .............................. 

.............................. .............. .I: : :. :. .. :. ... ........................ ............... I...... ......... .............................. 

.............................. 

............................... ............... ,.. ............ ............... , ............... 

.............. - 3 . .  ............. 

.............. ............. 

.............................. 

_- 
Apparatus and species. I 1889.’ 1 189O_---l 1889. 

Seines: 
Bhletlah 
Bream and sunflal .  
BuBdo-5sh 

Pounds. Vnlue.jPounds. value. I’ounas. 
---I ___ 

......................................... 12,925 .............................. 14,150 ...................................... 10,700 
Cattlah 

Croakers 

Pompano 
Rook baas ................. ....... 
Sheepshead. 
Silver ercb ..................... 
S anis{ maokerel.. 

Miscellaneous 5811. 
gout . .  ..... 

0,403 

178 
7,215 

7, asa 
-- 
6,991 
2,404 
500 
575 

0,530 

0, 053 
__- 

21,750 
04, 900 
24,050 
0,450 
4,850 
1, 700 
14,525 
14,500 
26,700 
21,750 
50,000 

............................. 
----_/- --_-_-- 

.............................. .............................. ----- 

.............................. 
==- __ ---I 37,705 ,$l, 400 29,380 $1,035 .............................. 

....... .I.. .................... ........ j ....... - ........... --- -- 
37,705 1 1,400 2!),380 1,035 

37,705 ’ 1,400 28,386 1,035 
__-___---e ___ - - 

I 

Total 294,950 

Groupers 18,600 
250,400 

Lines: 

Total.. 

............ 

Crabs, soft.. 

Miscellaneous : 

Total ............ 
Grlrnd total.. .... 

-- 

Talue 

$770 
1,158 
214 
543 

3,245 
2,295 
045 
720 
102 

1,387 
870 

2.070 
1,710 
3,380 

9,730 

185 
7,512 

7,60f 

4,210 
2,242 
1, a0 
950 

9,042 

3,072 

__ - 

- 
__. - 

- 

___-- - 
1890. 1889. 1 1 8 9 7  1 

Pounds. 

13,050 
18,050 
12,250 
22, 050 
50,450 
20,800 
7,025 
5,900 
1,800 
14,150 
10,300 
30,160 
21,700 
56,000 

302,275 

17, ROO 
240,500 

-- 

258, aoo 

121, 900 

-__ 
008, 017 

8,400 
0,900 

205,217 

083,492 
-- 
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G3.-XaBle shoieing the gield of the vessel f i8kWiCS of Louisiana in 1889 and 1890-continued. 

Lafourche. 
-_ 

Apparibtus and ~pacies. 1889. 1890. 
-___--_____ 
~ o u i d s .  value. ~uuuds .  Value. 

Spines: 
Channel bnsp ....................................................................... 
Croakers ........................................................................... 
Flounders ......................................................................... 

Terrebonue. St. Mary. 

:88Q. 1890. 1889. 1890. 

I 
I---- 

Pounds. Vnlue. Pounds. ~ a ~ u o . ' ~ o u n c ~ u .  Value. Pounds. Value. 

I 
- 1  10,000 $290 40,000 $1,350 

1 ............... 2,100 74 ./. .............. 2,400 84 

-, 

-----..-----.----.-I --- 

84.-Tuble showinj by  parishes and apparatus the yield of the eboro jiaherieo of Louisiana in 1889 and 1890. 

St. Tammany. I Taugipahoa. I St. John Baptist. I I 

1889. 
Apparatus and species. ~- 

Pounds. Value. 

Seines : 
Bluefish ............ 12,025 $776 
Bream and sunfish .. 14,150 1,158 
Buffalo-flsh ......... 10,700 214 
Catfish ............. 21,.750 543 
Channel bass ....... 74,900 3,535 
Croakers.. .......... 24.050 2.295. 
Bloundors.. ......... 6,450 045 
Mullet.. ............................. 
Pompano ............ 4,850 729 
Rock bass ........... 1,700 102 
Sheepshead ......... 22,525 1,742 ......... Silver eroh 14,500 8 i0  

Irout ............... 51,750 2,776 
Miscellaneous fish.. - 50000 3,380 

FpauiH! miwkerel.. . 20,700 2,070 

Total ............. 342,050 21,435 

1Pounds. 

1800. ' 1889. 1R9O. 

Founds. Value. Pouuds. Value. Pounds. Value. 
Appnrntus and speoies. 

Lines: 
-__--- ---- 

13,050 $843 Groupers ........... 18,500 $185 17,800 $178 
18,050 1,385 Snappors, rod ....... 250,400 7,512 240,600 7,215 
12,250 245 
22,ti50 571 Total ........... :. 268,900 7,697 258,300 7,393 
96,450 4,173 
28,900 2,754 Miscellaneous: 
9,425 787 Oysters ............. 2,626,140 89,807 2,706,295 97,340 

6,800 885 Crabs hard ......... L4 600 1,640 8,400 500 

38,950 2,178 
Total ............. 2,778,140 94,639 2,903,495 100,885 16,300 978 

30,150 3,015 ~ 

75,860 3,518 Grand totnl.. ... .: 3,380,990 128,771 3,505,070 133,188 

___--- 
-_-__.- . - 

3,450 121 Shim11 ............. 1;7,000 2,242 121,900 2,404 

1,800 108 Crabs:soft .......... 11:406 950 0,900 576 

__ __ -- 
00,100 3,349 

433,276 24,910 

Seiues: 
Black baas. ....... 
Bream and suvflsh 
BuffidwUsh ....... 
Catfish ........... 

$?40 
7611 
174 
775 
50 

87 
220 
228 

438 
256 

Croakers ........ .I 

2,100 
5,400 

15,700 
17,085 
5,500 

1,360 
?,485 

5,500 

.............. 

.3,125 
s,ioo 

Mullet. ............ 
Rook bas8 ........ 
Sheepshcnd ....... 

$170 
558 
330 
430 
320 

84 
240 
138 
408 
447 

....... 

Striped bass ...... 
Trout.. ........... 
Misuehneous flsh 

1,300 
10.350 

140,000 
74,400 
5,550 

10,500 
4,160 

11,900 
5,600 
5,000 
6,250 

2 800 
7: 476 
8,500 

30, 095 
700 

1, ti00 
2,200 
4,100 
3,200 
6,200 

....... 

3,288 

124 
-- 

I- -- 
62,055 

6,500 
- ---- Total ........... 71,055 

Catflsh ........... 10,480 
Mullet.. 

Line8 : 

-I---- 
3,140 272,910 j 8,788 204,600 _-_-_ -__ ___--- 

140 21,000 540 I 22 500 

23 1,040 52 1 1,000 

42 1,400 70 1,900 
861 24,326 1,703 24,450 

62 850 68 940 

....... 2,500 75 2:500 

141 0,600 tiso 0,600 

--..--- 

8,752 __ 
580 
75 
60 

72 
1,712 

71 

aoo 

r .  lotal ........ ...I 25,905 

24 
131 
12 

8l'l 
52 

Jdue. 

.............. 
340 

1,415 
575 

12,250 
750 

$224 
750 
170 
770 
70 ..... 
cia 

229 
205 
250 
422 

3,186 

225 

24 
131 
55 

845 
50 

1,330 

-. 
__. - 
..... 

- 

20 
141 
24 

857 
GO 

- - 
1800. I 1880. 1 1890. I 1889. 1 1890. I 

............... 
380 

1,415 
700 

12,300 
825 

~ 

'ounds 

3,000 
7,700 
8,700 

30,500 
500 

1,450 
2,200 
8,800 
3, 200 
5,500 

72,040 

- 

....... 

- 
-_ - -- 
11,000 ....... 

400 
1,310 
1,200 

12,100 
aFo 

20, ti00 
- 
- 

Bock bnss ........ 

Trout.. ........... 
Miaoellnuuoua flHh 

si~eepshoad. ...... 
Striped bass. ..... 

- -- 
'nlue. Pounds. ____- 

400 
1,310 
1,100 

12,075 
600 --- 

1,303 1 20,230 

............... 
82 1,420 

240 2.485 

408 5,100 
440 5,700 

111 j 2,300 

-- 
1,226 1 21,120 

Talue. zl--i-'Fl Pounds. Value. Pounds. Value. 

'275 I 5;300 
240 3,000 

1 500 1 6,600 

$120 
756 

2 610 
1: a08 

580 
315 
240 

1,100 
818 
240 
509 



168 

12,100 

104,140 
__ 
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--I---- 
555 1 12,550 1 551 I 42,700 1 2,030 

5,712 l O G ,  275 6,037 403,150 15,300 
---- __ -- - 

64.-Taable showing the yield of the shorefcsheriea of Louisiana in 1889 and 1890-Continued. 

eines : 
Black bass. ....... 
Breamnndeunfish 
Buffalo-flsh ....... 
Catflah ........... 
Channel baas 
Croakers ......... 
DrumJraah-water 
FlonnderM 
Mullet ............ 
Pompano 
Hockbaas ......... 
Sheepshead ....... 
Silver wrch 
SpFisk mackerel. 
Striped baas ...... 
Trout ............. 
Miscellaneous fish 

3,400 $272 
8,270 415 

75,500 1,510 
52,350 I ,  170 .................... 
1,800 180 

....................... 
10,353 354 

4,000 240 
4,200 420 ..................... 
8,850 885 
2,500 125 
4,100 342 
3,050 245 

............... 

........................ 

Rock bass ........ 
Sheepshead .._. _.. 
Silver ewh ____.. 
S anis{ mackerel. 

Trout.. ........... 
Miscellaneous fish 

S&ped bass ...... 

1,000 60 
2,300 230 
2,000 60 
1,950 195 

GOO 30 
20,125 1,409 

385 :JO 

150 1 .............. 
190 5,8UO 
42 1,700 

1,176 29,750 

589 
85 

2, 082 
51 

5,457 _- 
1,100 70 

73, 088 I 4,507 
----- 

- _ & _ . _ _  

---- 
,017,700 124,807 

,102,947 ,108,734 
~ - - - _ _ _ _ _ _  162,500 i 5,118 

780,700 29,902 
-_ _- 

1 

St. Tammany. I Tangipahoii. 1 St. John Baptist. 

Apparatus and I 1889. I 1890. speciae. 1889. I 1890. I 1889. 1890. 

Pounds. Value -I- l inor apparatus : 
Breamnndeun5sh I 3.730 I $;W; I 3,500 

0.500 
$350 
140 

2,700 
2,755 

1,750 
2,250 

....... 
5,250 $379 

13,550 320 
5,900 177 
3.500 245 

Catfish ........... 5,825 
Mullet.. ......... .I.. ...... ... .. :. .. .... 

2;850 1 221 ----- 
Total ...........I 13,280 I 778 1 13,850 1 778 

,-== = -e= - Uscellaneons : 
9,455 043 I 10,550 077 29,225 1,508 

1,500 100 I 1,500 1 100 2 000 134 
7,000 380 7,200 300 1O:OOO 500 
3,000 75 3,850 I 91 4,500 102 

___ ---- 
................................. 26,200 1,300 

31,050 1 1.342 ___ 

9,800 
5,000 

Cra 5sh ......................................... 
c~Ehs,Soft  ........ I $0";: I I 2:;: 1 3;: 
Turtles ........... 3,833 5,000 125 

CraZs, lrard ....... 

---- 
Total. .  ........ .I 12,833 1 501 I 13,500 1 507 

Grand total.. ... 124,033 5, R55 120,050 5,944 
__________ 

I St. Charles. 

43,000 2,063 

197,840 ==I= 15,357 

Orleans. Jefferson. I 
Apparatus and 1889. species. 1890. 1889. 1890. I 1889. 1890. 

__ 
Value 
~ 

$280 
430 

1,010 
1,172 

190 
...... 

~ 

Value. - 
$2,403 
2,557 
1,210 

839 
2,240 
2,050 

2,385 

192 
3,957 
2,306 

430 
153 

10,470 
384 

31,382 

300 
2,212 

434 
48 

233 
150 
90 
37 

I ,  176 
48 

...... ...... 

...... 

-- 
- __ 

Pounds Pounds. - 
58,870 
64,000 
60,800 
25,835 

108,000 
45,900 

112,000 

....... ....... 

....... 
3 200 

91: 070 
57, 060 
4,300 
3,050 

207,800 
4,800 

847,285 

10,000 
142,500 
13,950 

800 
2,330 
5,000 
900 
750 

10,800 
GOO 

- 
_- 

Pounds. ?ouuda 

I. I 
3,500 
8,500 

80,500 
52,500 

1,900 
...... 

58,020 
64,170 
00, 200 
26,000 

109,150 
47,200 

3,850 
17,675 
123,350 
14,578 
11,000 
6,100 
0, 200 
5,200 

17, 748 
10,850 
0,750 

17,055 
10,000 
33,065 
0, 500 
3,100 
9,400 

LIZ, 921 

22,480 
4,002 
1,700 

6,500 
1,500 

30,230 
1,200 

78,017 

2,300 
13,400 

4,730 

-- 
_- __ 
...... 

9,745 ....... 

- 
__ 
-_. 

9,800 

3,800 

$308 
1,545 

2,825 
4, 337 

550 
ti10 
452 
520 
569 

1,415 
370 

1,705 
000 

3,400 
406 
248 
600 

0,526 

537 
158 
42 

975 

074 
94 

2,105 
74 

4,059 

227 
315 
329 
321, 
248 

- 
- - 
...... 

..... 

.__ - 

....... I ........ I ...... 
....... 
10,133 

3,950 

3,860 
2,750 
4,150 
3,500 

179,433 

4,000 
38,500 
3,000 

950 
2,300 
2,000 

950 
750 

20,140 
450 

....... 
4,200 ....... 

-- 
__ - 

...... 
339 

237 
420 

385 
105 
332 
202 

..... 

...... 

- 
5,822 ___ - 

120 
700 
104 
57 

230 
60 
95 
45 

1,410 
32 

....... 
112,200 

3,050 
94,870 
5i, 600 
9,300 
3,300 

208,000 
4,950 

858,970 

100,600 
2,107 

750 
2,330 
5, no0 
1,900 

700 
16,800 

080 

....... 

-- 

10,000 300 

TOM ....... 72.727 2,948 
[inor apparatus : = = 

Bream and sunfish 4,130 205 
CRtflMh. ......... 1 8.450 1 190 

73,040 

4,250 
9, 000 
5,000 
2,900 
1,200 

__ __ 
2,853 
__ 

213 
200 
185 
203 
94 

193,030 

3,170 
4,105 

27,001 
2,400 
1,800 

__ -_ 4,728 

125 
109 
807 
108 
144 

_- -- 200, 827 

3,225 
6,875 
6,101) 
2,400 
1,850 

Mullet ............ 1 1 ; l O O  385 
Trout ............. 2,875 201 
?dhcellaneous flsh I 1,185 1 93 140 I 3;GOO 1 241 

Total ...... .1-K720 I 1.074 22,351) 

28,000 
1,800 
5,000 

1,350 
2,500 

-- __ ....... 

....... 

895 - __ 
.._.. 
1,400 

120 
250 

24 
67 

..... 

39,430 

,086,000 
25,400 

791,800 
5,000 

830,000 
11, 000 
2,500 

__ -_ 3,413 

70,780 
1,270 

10,047 
250 

31,000 
270 
07 

___ - 34,120 __ - 
99, ROO 
38,850 
1, MOO 

21,000 

3,700 
....... 
....... 

1,440 

2 050 
1: 940 

120 
1,020 

80 

__ 
...... 

...... 
Crabs: soft.. ..... 
OyshTs.. ........ . .:. .......... 
Turtles ........... 1,000 17 
Terrapins ........ I 2,000 58 

_c 

6,216 
====== 
1,841 
L_ 

38,050 

313,473 
__ 1,801 

1,431 
.__ 

,554,700 

,635,051 

20,284 

57,807 
-_ _. 

05,250 

89, 398 
_. - _- 
__ 

Grand total. 310 900 12,051 I-;-[= 
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Croakers ......... 9,050 010 
Drum fresh.water 11,000 810 

Mullet. ........... 52,315 1,627 
Pompano ......... 14,500 1,885 
Rock bass ........ 25,600 1,385 

Silver ierch ...... 20.300 1,218 1 Spanish mackerel. 45,425 4,542 

Trout ............. 2,500 200 
Miscellaneous fish 30,412 1,254 

Total ......... .1,055,332 40,867 

Bream and sun5ah ................ 
Cat5ah ........... 88,220 1,465 
Mullet ........................... 
Rockbass ........ 0 400 347 
Sheepshead ....... 38: 152 3,470 
Silver erch ...................... 
SpauisE mackerel. 8,575 858 
Striped baas ...... 4,775 287 
Trout.. ........... 35,000 2,570 
Miscellaneoua fish 3,800 157 

Total .......... 185,522 9,163 

Flounhers ........ 10, 000 1, 000 

Sheepshead. ...... 60,773 0,160 

1 Spots.. ........... 30,000 1,500 
Striped bass ...... 19,025 1,143 

-- 
Lines : 

-~ 
Minor apparatus : 

Bretim and siin5sh 13,480 1,209 
Buffalo-fish ...................... 
Catfish ........... 48,978 814 
Channel bass .................... 
Croakers ........................ 
Mullot ........................... 
Sheepshead. ..................... 
Trout ............. 5 100 870 
Miscellnneoua fish1 11: 408 471 

64.-Taable 8howiUg the yield of the shorefi81~srie8 of Louisiana in 1889 and 1890-Continued. 

I Lafourche. I St. Bernard. I Plaquemines. I 
__ 
Falue. 

$088 
2,705 
8,105 
5,'123 
1,010 
1,000 
9w 

1,100 
1,075 
2,078 
1,144 
0,140 
1,272 
4.947 

A p p a r a t y  and 
.species. -- ---_ -- 

Pounds. Value. 1 Pounds. Value. ! G a s  P o u n d s . V x  
---_____ 

................................................................ ................................................................ .................................. 5,000 $75 4 , m  $60 

.................. ;... ........ 9,000 270 10,250 390 

................................................................ .......................... 1 ........ 20,000 650 20,650 508 

................. 1::::: .... 1 ...................................... 

.... .i ................. ...I::::. ........... ::: :: : ....... : ::::: : ................................................................ 
....... ...................................... ................................................................ .................................. 16,000 080 17,8G4 715 ................................................................. ................................................................ 

Seines : 
I h o k  bass.. ...... 
Bream and suu5sh 
Buffalo-fish ....... 
Catfish ........... 
Channel bass ..... 

8 100 $648 
81: 170 2,608 

355, 000 7,846 
303.602 5,046 
20.500 1,025 

Shrimp ........... 
Cra fish .......... 
Crabs, soft. ....... Cra~s, l inrd ....... 

Miscellaneous : 

___--_- 
9,693 I 274,000 -- 

Oysters 
T'urtles ........... 

Total .......... 
Grand total.. 

-_____- 
5,570 274, 000 5,570 1?2E-. ~ ~ 330. 18. OOo 

I __ .. -. . - ___ ____. 

1890. I 1889. I 1800. I 1889. I 1 8 8 u . I  

...... ...... 
870 

394 
479 

3,802 

...... 

-- 
Pounds 

23,000 
9,006 ........ 

14,000 
40,000 

236,000 
........ -- 

-___ -- 

8,000 
32.635 

405,250 
309,197 
20,200 
10,000 
12,000 
11,000 
52,715 
15,700 
21,200 
66,800 
21,200 
48,350 
30,600 
15,950 
3,550 

31,102 - 
,116,109 

92,300 
13,950 
5,300 

38,200 

9,335 
4,000 

86,085 
4,000 

203,200 

13,725 

50,850 

____ - 
....... 

....... 

~. 

__ 
.__ 

....... 

520 
1,320 

5,910 
_I.__ 

....... 
27,025 

5,585 
11.028 

100,708 

120,500 
21,300 
10,700 
07,700 

9, 000 
229,266 
,058,343 

....... 

_- 
- ___ 

....... 
_ _ _ ~  
___ __ __ 
- __- 

................ 
15,753 
41,700 

240,770 
................ __ 
-- __ 

I Terrebonne. 

2,410 
1,005 

713 
8,237 _..__. 

120,OOO ......... ......... ......... 
546.000 

1.520 ............................ 
983 
284 43,000 1,400 45,300 1,355 

2,700 

55,000 

......I 6,000 
1.505 265.000 

118,750 ................ ................ ................ 
535,500 

. 434 I. .. .: ___.I. ..... _.I. ... :... .I. ....... I. ....... I...... .I.-... .. ...... 

Seinea: 
1luffalo.flsh ...... 
Channel bass. ... 
Croakers ......... 
Shoepahead ...... 
Trout ............ 

Total .......... 

40 000 $576 34,000 $500 65,000 $900 55,000 $766 .............................. 
60'000 1,400 50,470 1,888 7,000 200 7,746 213 .............................. 

I-- 

l8:OOO 540 19,25C 732 14,000 420 15,500 589 .............................. 
37,000 1,410 38,500 1,540 17,000 920 18,250 730 .............................. 
80,000 1,580 82,125 2,215 4,000 100 5,875 150 ............... ........I ....... 

225,000 5,505 224,345 0,875 107,000 2,540 102,371 2,447 .............................. 
--- ---__-- --- 
-_-_____--_______I__-- --- -- - --__,___ ___ -__ - I---- I- 

212 ........ 
13,15T 1~170,000 

066:ooo 

................ 
3,000 I 150,000 ................ 

800 1 23,050 
270 0,067 

................ - ___ 
57.700 I ti54.250 
-6% is6 i,iWnG 

........ ................... I 

050 

1,250 

- - 
I St. Marv. I dssu;ption. ' -1 

Apparatus and 1890. specios. 1880. 1 1890. 1 1889. I 1890. I 
Pounds. Value. Pounds. Value. Pounde. Value. Pounds. Value. -l-!-l-l-l-I-l-l 

.... 
Total ......... 

I I I  I I I I 



170 

Appnra+ and 
species. 

Mieoellaneoua : 
Shrimp .......... 
Oysters .......... 
Turtles .......... 

Total .......... 
Grand total. ~. . 

Terrapins.. 

Apparatus and 
species. 

Lines : 
catfish .......... 
_ _  - 

Apparatus and 
species. 

Lima : 
Bmamnndsunfish 

. Catfish .......... 
Silver perch ..... 

Total .......... 

BULLETIN OF THE 'UNITED STATES FISH COMMISSION. 

64.-TabEe &owing the yield of the shove$sheriee of Louisiana im 1889 and 1890-Continued. 

Terrebonne. St. Mary. Assumption. 

1889. 1890. 1889. 1890. 1889. 1890. 

Pounds. Value. Pounds. Value. Pounds. Vnlue. Pounds. Value. Pounds. Value. Pounds: Value 

600 000 $8 000 575 000 $7 670 40 000 $450 1 35 000 $465 ............................. 
1,113: 000 49: 000 1,081: 500 58: 000 420: 000 19,000 I 420: 000 19,000 ............................. 

18,000 450 18,460 462 30,000 800 30,500 813 ............................. 

~- __ -- ___ __ 
~ - _ _ ~  ! I________~~ 

_ _ _ _ - - ~ _ _ - _ _ _ - - _ _ _ _ _ ~ ~  

....................................... 48,500 1,263 1 52,500 1,368 ............................. ---------- ~ - -  -____- 
............................. 

2,000, OW 64,025 1,946,805 173,602 1,216,180 34,866 11,813,498 39,403 230,640 $4.950 274,060 $6, 110 

Iberville. St. Mmtin. Iberia. 

1889. 1890. 1889. 1890. 1889. 1890. 

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. 

____-___ 
- - _- - - 

- ~ - ~  _ _ _ ~ _  ---- 
---___-- ___-_________- . .  

15,000 $280 i$,r,oo $320 84,300 $1,530 89,500 $1,600 92,035 $1,560 08,850 $1,650 
_ _ _ _ ~ _ _ -  _ _ _  _____ 

~ - __ - 
Vermilion. Cameron. Calcasieu. 

1889. 1890. 1889. 1890. 1889. 1890. 

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Vnlue. 

-_________ 
_ _ _ - _ _ ~  --- -- 
--__________---_______- 

8,000 $240 8,000 $240 12,000 $360 12,000 $360 .............................. 
4,000 120 4,000 120 6,000 180 6,000 180 .............................. 

37,000 760 42.000 860 63,OOC 1,140 58,000 1,190 45,000 800 50,000 860 

25,000 400 30,000 500 35,000 600 1 40,000 650 45,000 $800 50,000 $850 

---____-------__.- 

----.___--- - - _ _ - ~ -  
Miscellaneous : 

Oysters .......... 6,300 250 6,300 250 25,200 1,000 25,200 1,000 .............................. 
__--__-_______-I_ _-___ -- -- 

Grandtotal  .... 43,300 1,010 48,300 1,110 78,200 2,140 88,200 2,190 45,000 800 50,000 

1889. 
Apparatus and . 

Pounds. apacies. 

- 
_L 

850 

Seines: 
Blnck bass ........ 
Bream and sunfish 
Buffalo-fish . _ _ _ _  _ _  

80 070 
143: 230 

1.020.000 
Total ........... 

Bream and sunfish 
I3uffalo-fish ....... 
Cntfish ........... 
Channel bass ..... 
Croakers .......... 
Mullet ............ 
J!rout ............. 
Miscellaneous flsh, 

Minor apparatus : 

p e p s h e a d .  ...... 

--_- 
2,091,732 55,873 /2,310: 651 

34,140 2.728 35,240 
150,000 3,000 150,000 
93,395 1,896 102, 676 
23,000 800 28, 650 
9,000 270 9,667 

54,401 1,716 51,725 

01,575 2,844 64,315 
14,000 1 520 15,753 

24,928 I 1,507 25,823 

Total _ _ _ _ _ _  . . __. 3,427,350 I= 

Cntflsh ............ 
Channel' bass ..... 
Croakers.. ........ 
Drum, fresh-water 
Flounders ........ 

Lines : 
Bream nnd sunflahl 70,000 
Catfish . . _. . _.__ ..I1 700 755 
Mullet.. ......... .I ' 26: 117 

622' 005 
215: 700 
116,500 
11, OOO 
15.000 

Rock bass . . __. __. 10,780 
Sheepshead.. __. _ _  01.855 
Silver erah ...... 35,000 
Saanisi mackerel. 17.315 

Mullet ............ 
Pompano ......... 
Rock baas ........ 
Sheepshead. ____. . 
Silver uerch ...... 

Siriped baas ...... 1 10,900 

20Y; 648 
24,150 
43,120 

265,770 
86.160 

Value. 

Spanish mackerel. 
spots ............. 
Striped bass . _._. . 
Trout ............. 
Miscellueous fish 

$4,099 
9,151 

19,750 
12,705 
6,025 
0, "0 

810 
1,500 
5,226 
3,108 
2,395 

16,920 
4,016 
8,968 
1,500 
2,352 

15,170 
3,830 

28,765 
- 
___ -- 

2, 100 
32,007 

823 
599 

5,840 
1,050 
1,732 

588 

89; 6115 
30, OOO 
48,100 

355,000 
64,212 

1890. I 1890. 1889. 

species. /-- -....--/I Apparatusand 1 
Value. Pounds. I Value. Pounds. 

Crats,  hard.. __. . - 817.800 
Crabs soft ........ 135 000 

Turtles ........... 84,338 
Oysteh  .......... .3,2%S: 500 

Pounds. 

12: 180 
6 815 

2,175 
179: 250 

81,570 
146, 730 

,018,000 
631,275 
219,216 
119,700 
18,200 
16,200 

203,290 
26,550 
41,920 

274,214 
88,860 
95,105 
30,600 

363,400 
66,712 

481,508 

70,000 
917,407 
26,279 
10,480 
61,900 
35,000 
18,685 
10,050 

39,900 

28,MIDI _- -- 
2,100 

39,294 
841 
588 

5,820 
1,050 

Lines-continued : 
Trout ............. 150,925 $10,651 152,105 
Miscellnneousflsh/ 8,085 1 483 1 8.745 

Total ............ 

6,  540,150 
140,650 
842,400 
123,000 

8,124,800 
90 708 
58: 333 

Total .......... .111,573,733 I 302,348 )10,920,126 

Grand totnl.. ... 
___ 

-I Value. 

110,704 ----I 506 

2 808 I 
3' 000 
2: 026 

a31 
2 826 
1: 639 

1,761 

88,115 1 
1; 255 

5' 972 30; 650 

1.543 

7 090 I 

a: 935 
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The shore industyies.-The shore fishery industries of Louisiana are extensive. 
They comprise the wholesale handling of fresh fish and oysters, the drying of shrimp 
and fish, and the canning of oysters and shrimp. In the two following tables figures 
for these trades are given; in order to avoid the exhibition of private business inter- 
ests, it has been necessary to present the information in a more condensed form than 
would otherwise be done. 

Table 65 shows the extent of the fresh-oyster trade and the canned oyster and 
shrimp industry. The twelve firmsoengaged in 1890 employed 335 persons, to  whom 
$67,900 was paid in wages. The amount invested in the business was $212,950. The 
total quantity of oysters handled was 189,895 barrels, the cost price of which was 
$250,701. From this amount 287,336 cans were prepared, for which $34,699 was 
received, and the remaining portion was sold fresh for $342,164, giving $126,162 as 
the gross profits of the oyster trade. From the 1,153,469 pounds of shrimp handled, 
447,738 cans were prepared, the difference between the buying and selling being 
$42,934. The total value of the oysters and shrimp after passing through the hands 
of the dealers was $454,401, which was $169,096 in excess of the price paid, the latter 
suin therefore representing the gross profits. 

The principal features of the wholesale trades iii fish and shrimps are given in 
Table 66. Of the 9,592,230 pouhds of products handled in 1889, 2,936,000 pounds, 
valued at $23,885, were shrimps; and of the 9,847,847 pounds handled in 1890, 
2,45G,000 pounds, worth $19,905, were shrimps. These were dried and sent to San 
Francisco for the Chinese trade. In 1889 the dried shrimp had a weight of 346,000 
pounds, valued at $73,658, and in 1890,293,600 pounds, worth $62,042. There is also 
a small business done in drying such fish as trout, redfish, sheepshead, and pompano, 
the quantity so utilized being 98,875 pounds in 1889 and 95,400 pounds in 1890, the cost 
value being $989 and $954, respectively. The resulting quantities of dried fish mere 
34,500 pouuds, worth $4,240, in 1889, and 32,160 pounds, valued at $3,860, in 1890. 

G5.-Tablo showing the extent of the wholesale oyster t ~ a d e  and the aanning of oysiers and shrimp in  
Louisiara in 1889 and 1890. 

189.805 
$250 701 
$349: 16-4 

.................... ............... 330 
Number of flrms. 
Number of omploybe.. 
V a h  O f  f lWpe ' ty  ................... $104,000 
Cnah cap tal ....................... $103,000 
Waves paid.. ........................ 474,380 
Oya&rs handled .......... ..barrels.. 210,345 

Value paid.. ..................... $231,323 
Value of oysters sold fresh ...... $322,307 

Viilue received ................. $85,84'J $77,538 
' Enhancement in vnlue of products.. . $181,582 $lclO,OOfJ 

I 
, 

Wares $ad .................................. 
Proiucta handled.. ............... ..pounds.. 

Value pdd ............................... 
VJue received .......................... 

Enhancement in value.. ....................... 

66.- 

$30, 812 $81, 284 
0,602,230 0,847,847 
$334,533 $363,620 
$518,632 $650,591 
$188,099 $lee, 905 

Table showing 

Number of flrms.. ............................ 
Number of employ6s ......................... 
Value of property.. .......................... 
Cash onnital .................................. 

IS89 atid 189C 
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VI.-FISHERIES OP TEXAS. 

Cfeogrqhy of the coast.-The coast of Texas presents features differing from any 
other of the Gulf States. Almost throughout its entire length it is bordered by a 
series of low, sandy islands and peninsulas, the Gulf side of which forms a very 
regular shore line, which, beginning at Sabine Lake, extends in a southwesterly 
direction to Corpus Christi, and thence in a southerly direction to the Rio Grande. 
Numerous bays occur between the mainland and the islands, the most important 
being Galveston, Matagorda, Espiritu Santo, Aranses, Corpus Christi, and Laguna 
Madre. The approximate length of the coast line of the State, including the inden- 
tations, is 2,010 miles. Besides the Sabine and Rio Grande, which streams form the 
coastal boundaries of the State. there are other important rivers which enter the 
Gulf of Mexico on the shores of Texas. The largest of these are the Neehes, Trinity, 
Brazos, Colorado, Gultdelupe, and Nueces. 

The principal cities and towns along the ciast are Sabine City, Galveston, Mat&- 
gorda, Saluria, Port Lavaca, Rockport, and Corpus Cliristi. The islands and peniu- 
sulas which skirt the shores are, as a rule, unpopulated, the only noticeable exceptions 
being Galveston Island, on which the city of Galveston is located, and Bolivar 
Peninsula, which contains a few hundred people. On the shores of all the bays 
there are a few settlefnents of cattle-raisers, fishermen, etc., but it is only in Galves- 
ton, Matagorda, Aransas, and Corpus Chisti bays that the population is large enough 
and the transportation facilities sufficiently good to support important fisheries. 

Importance of the Texas $slberies.-The rank of Texas among the Gulf States is 
fourth in theitem of persons engaged, fourth in the amount of capital invested, 
and third in the value of the products. As shown in Section I of this report, the 
development of the fishing industry in this State since 1880 has been pheriomenally 
large, the number of fishermen and shoresmon having increased 112.48 per cent, the 
capital 652.65 per cent, and the value of the catch 143.05 per cent. 

The only fishery products which are of actual or relative importance are three 
fish (trout, redfish, and sheepshead) and oysters, the value of which is more than 
four-fifths the total yield of the State. The fisheries for these and other species are 
capable of great developmeiit, as the natural fishery resources of the Texas coast are 
fully as favorable as those of any other Gulf State. The possibilities of the region 
for oyster-production and oyster-culture are beyorid present calculation. The chief 
disadvantages with which the fishing interests now contend are the poor facilities for 
transportation. 

Condensed statistics.-Four tables are first presented, which show, in a general 
way, the'extent of the commercial fisheries of the coastal waters in 1889 and 1890. 

From the first table it will be seen that 1,277 persons found employment in eon- 
nection with the fisheries in 1890, of whom 84 mere engaged on vessels, 1,032 in the 
boat or shore fisheries, and 1 G l  in the shore industries related to or dependent on the 
fishing business. 

The different nationalities represented in the Texas fisheries are shown in Table 
68. The great preponderance of white Americans is noteworthy, and strongly con- 
trasts with Louisiana. The number of colored fishermen is small as eompered with 
other States of this section. The largest &reign element is from the countries Of 
southern Europe, chiefly Italy, Spain, and Portugal. 
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The third table of the series gives the number and value of vessels, boats, and 
apparatus used, and the value of the shore property and cash capital required. Only 
19 vessels were employed in 1890, a much smaller number than is found in any other 
Gulf State. The value of these and their outfits was $29,710. The 814 boats engaged 
in fishing had a value of $101,570; many of these are rigged craft, but, being under 
5 tons burden, and not documented, are properly classed as boats. The apparatus of 
of capture had a value of $23,951, three-fourths of which sum was invested in seines. 
The shore property and cash or working capital amounted t o  $163,891. Tho total 
investment in 1890 was $319,122, an increase of $62,691 over the previous year. 

The product of the Texau fisheries in 1S89 was 7,357,800 pounds, valued at $297,268; 
and in 1890, 7,959,400 pounds, worth $313,832; the increase being chiefly due t o  the 
augmented output of oyAters, which are tlie principal object of fishery. More than 
two-fifths the value of the catch represented oysters. Trout, channel bass, and sheeps- 
head together were worth nearly as much as oysters. Over 1,000,000 pounds of each 
of the two first-named fish and nearly 800,000 pounds of the lest were taken, the 
catch of these species being Isrger than in any other State. 

6Y.-Table of persons emploged. 

I __ 
On vosscla flshing ............................... 
On vessds transport,ing 
In elioreflsborios ............................... .................................... 
On shoro, in fish-houses, oto.. ..................... 
. Total ........................................ 

1 -  How ongagod. 
.-_I _____ [ 

59 73 
11 

1,017 1,032 
185 161 

1,211 1,277 
--- 

1 1889. .I ' 1800. I 

____ -- 
1 ~ o s s 0 1  fishor- Slioro fieher- I I mou. mon. 

i 1889. 1890. 1889. 1890. 1889. 1890. 

Shorosmon. 
I___~ ___- Nationalities. 

~- - -- -~ ____ 
Amorican, whito .............. ../ 49 73 880 890 124 148 

Italinn, Spiuiidi,ancl Portuguoso 5 5 56 58 2 3 

Mexican.. ..................... I ................ 13 12 3 3 

7 

Amarionn,oolorcd ............................. 30 30 ................ 
Geman.. ...................... 1 2 4 4 ................ 
Norwegian and Swodish.. ..................... 2 3 ................ 
Others ........................ - 1  4 4 32 35 0 ----- ----- 

Total.. ................... 1 59 84 1,017 1,032 185 161 
I 

Total. 

1889. 1800. 

1,053 1,111 
30 30 
63 OB 
5 6 
16 15 
2 3 
42 46 

1,211 1,277 

-__-__ 

68.-T@blc showing the nationality of pwaons engaged in the fislieries. 

13 Vnliio. NO. Value. 

! Vossols Bshing ......... 
Tonnngo.. .......... 
Outflt.. ..................... 
Tonuago 
outfit 

Vos~ols transporting.. 

15 $47,885 I8 
132.69 ........ 152.59 

2,400 ........ .................. 1 ........................... 88. I7 ....................................... 
Apparatus of oapture-' 

Soinos .............. 11 1,050 14 . Turtle not8 ......... 200 20 
VOSSOl 5ShOdOS : 

Tongs ............. 1 ?! 1 85 1 14 

I Boats ................... ! 803 99,945 819 

___ 11 I I I 

$10,705 

3,005 
15,000 

1,090 
101,670 

2.100 
200 
91 

........ 

........ 

A p  watna of oapture- 
J o r o  fis~iories: 

Soinos ............. 119 $14,380 122 $14,7!iO 
Turtlo nets ......... 182 1,830 186 1872 

Lines ....................... 570 ........ 540 
Tong8 .............. 373 2,449 383 2,515 

Total ..................... 256,431 ........ 319,122 

Misoollanoons 818 
Sbore pro orty 82,741 110,991 
Cash capikl 39,500 63,600 

Cast nota ........... 303 1,028 315 1:070 

.............. ........ ................. ........ .................... ........ ------- 
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Blueflsh ..................................... 
Bream and sunflsh ........................... 
Buffalo.fish .................................. 
Cattiah ....................................... 
Channel baas ................................ 
Crevalle ..................................... 
Croakers ..................................... 
Drnm . salt-mater ............................ 
Flounders ................................... 
Jewfish ...................................... 
Mullot ....................................... 
Pike ......................................... 
Pompano .................................... 
Sailor’s ohoiee ............................... 
Sheepshed .................................. 
Slioemakor .................................. 
Snaypors. red ................................ 
Spanish mackerel ............................ 
Striped baas ................................. 
Trout ........................................ 
Miscellaneous tiah ........................... 
Oysters ...................................... 
Crabs ........................................ 
Shrimp ...................................... 
Terrapins ..................................... 
Tnrtlos ...................................... 

Total .................................... 

. 

?,3. 950 
.14, 225 
15. 000 
97, 500 

1,063, 325 
51, 975 
148. 450 
4, 000 

120, 075 
42.035 
81. 800 
31. 610 
2.500 
26, 750 
738, 720 
12. 265 
22, OOO 
16. (130 
9, 678 

1.077, 102 
175. 100 

*2,524, 200 
189, 400 
241, 500 
34, 710 
672. 200 

7, 357, 800 
-- 
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Counties . 

Jefferson 
Chambers 
Galveston 
Brazoria 
Ma~gorda 
Calhoun 
Refugio 
Aransas 
Nueoes 
Camoron 

................ 

................. .................. 
............... rotal 

7O.-Table of products . 

____ 
In vessel fishorios . In shoro fisheries . 1 On shore . 

__ 

..................................... 31 34 I .................. .................................... 59 59 ................... 
I 18 450 447 1 66 85 ..................................... 74 74 ................... ................................... 63 66 ................... 

62 65 1 8 8 

10 27 119 122 I 37 41 
111 22 25 33 39 

..................................... ...................................... 20 20 ................... 

34 I 2 ..................................... 
59 

I 1880 . 

31 
69 
523 
74 
63 
70 
20 
175 
160 
30 

Spcoios . 

34 
69 

550 
74 
66 
73 
20 
190 
175 
36 

IPoUide. Valiie . 
$1, 301 
1. 555 
750 

4. 060 
45 309 
1: 884 
6. 257 

80 
5. 379 
1. 655 
2. 600 
I. 405 
675 

1. 050 
28. 430 

r33 
1. 250 
942 
436 

45. 963 
6. 530 

111. 400 
5. 030 
7. 555 
6. 045 
0.166 

207. 258 

._ .. 

-- 

1890 . 
Pounds . 
.__ 

25. 500 
34. 700 
13. 800 
45. 000 

1.101. 050 
56. 350 
175. 950 
4. 000 

130. 650 
40. 000 
83. 450 
3 3  450 
2. 000 
25. 850 
778. 800 
12. 300 
4. ROO 
25. 000 
9.000 

1.120. 450 
184. 000 

13.085. GOD 
190. 800 
175. 800 

0. 200 
583. 000 

7.050. 400 

.. 

Value . 

$1.327 
1. 526 

690 
2. 000 
47. 905 
2. 241 
6. 730 

80 
6. 825 
1. 874 
2. 770 
1. 402 
600 

1. 204 
30. 871 

513 
240 

1. 313 
391 

47. 804 
6. 744 

127. 990 
5. 095 
8. 670 
1.533 
9. 345 

313. 832 

. 

* 360. 000 bns’hols . t 440.800 I.ushola . 
Fisheries hy counties.-There are ten counties in Texas, abutting on the Gulf of 

Mcxico or on the bays or other indentations, which arc interested in the comnlwcial 
fisheries . These, in their geographical order. beginning on the east. are Jefferson. 
Chambers. Galveston. Brazoria? Matagorda. Calhoun. Refugio. Aransas. Nueces. and 
Cameron . In the three following tables the extent of’ the fishing industry in each 
county is shown . The prominent position occupied by Galveston. Aransas. and 
Nuecefi counties. in which are the towns of Galveston. Rockport. and Corpus Christi. 
is one of the most noteworthy exhibitions made by the taljles . Under the heads 
((Fisheries by apparatus” and (‘The vessel and shore fisheries” additional features 
of the county fisheries are shown . 
7l.-Table showing by counties the number of parsons employed in  thefisheries of Texas in 1889 aad 1890 . 

Total . I 

- ~ -  
1. 211 I I. 277 I 
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72.-Table showing b y  counties tlie apparatus a d  capital employed in th8$8kerias  of Texas itc 16'89 and 1890. 

Braeorin. 

1889. 1 1800. 

No. Value. No. Value. ___ 
...................... ...................... ...................... ...................... ...................... ...................... 
18 $8,205 I 3  $8,205 

...................... 

10 1,100 10 1,100 
12 45 12 45 .... 35 .... 35 
30 202 30 200 .... 100 .... 100 ..................... 
.... ...... 
.... 0,171 .... 9, I15 

Aransas. 
-__ 

1889. 

4'92, 600 

60 11,655 

4 600 
20 200 

La;!. . .sis. 

I 
18' 2,705 
150 1,500 
38 135 ....I . 50 
25, 150 

.... I 25 ... .... 6,000 

Total. 

Value. 

$8,885 

2,400 
......... 
......... ......... ......... 
99,945 

1,650 
200 
85 

14,380 
1,830 
1,028 

670 
2,440 

818 
82, I41 
30,500 
258,431 
- 

1800. 

io .  jvalue 

6'$3,125 

64 11,065 

). 621. ..... ... 1,340 

1551 20' 8,000 1,550 

42 151 .... 25 
25 160 

.... za .... 25,441 

.... 10, ow 

.... 51;56f - 
I '  

1890. 
___- 
NO. j Value. 
__- 

18 $10,70t 
,52.50 ......... ...... 3,OOL 

1 15,00( 
88.11 ......... ....... 1,00( 
814 101,57( 

14 2,10( 
20 2M 
14 01 

122 11,15( 
186 1,87: 
315 1,07( ....... 541 
988 2,511 

....... 81: 

....... 110,39: ....... 58,50( ....... 319,12: 
-- 
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Species. 

~ 

Bluefish 
Brenm ond sunfish.. . 
Buffalo-fish .......... 
Cntfish .............. 
Channel bass ........ 
Crevnlle 
Croakers ............ 
Drum, salt-water.. 
Floundore 
Jewfish. 
Mullet 
P ike  ................. 
Pompano 
Sailor's choice 
Sheepshead .......... 
Shoemaker.. 

Striped bass 
Trout ................ 
Miscellaneous fish.. . 
Oysters.. 
Crabs ............................... 
Shrimp 
Terrapins ............ 

Snappers red 
S anish Ihackerol. 

%?.-Table showing by oountiea and spsoies the yield of thejisheries of Texas in 1889 and 1890. 

1889. 

Pounds. Value 
-__ 

-_.__ 

........................... 
1,000 $50 

15,000 750 
14,500 '700 
8,000 465 .......................... 
2,000 100 

......................... 
........................... 

800 40 .......................... ..................... 
6,500 305 

....................... 

................. 

............................. 

...................... 
................. 

........................ 
9.700 490 

11.800 505 ........................... 
............................. 

2,450 I 580 

Pounds. 

.............. 
12:: 
12,500 
9, OOO 
2,000 

.............. 

.............. 

.............. .............. 

.............. 
800 .............. ............. 

7,000 

Vnlu 
__ 

%I 
61t 
49i 

lo( 

4C 

33c 

................ 
5,810 

340,840 
19,690 
48,007 
3,100 

39,100 
5,800 

34,550 
16,275 
1,950 

14,215 
258,548 

6,070 
17,050 
4,650 
4, 805 

368,943 
41, 223 
139 250 

156 940 
i27,'goo 

173 
16,983 

776 
2,901 

62 
2,025 

282 
1,210 

789 
524 
562 

11,366 
322 
969 
325 
239 

19,153 
1,844 

55 280 

4,918 
3: 250 

__ 
Bluefish ............. 
Bream and sunfish.. . 
Catfish .............. 
Channel bass ........ 
ICrevalle ............. 
Croakers ............ 
Drum, salt-water.. ... 
Flounders ........... 
Jewfish .............. 
Mullet.. ............. 
Pike ..___. . _ _ _ _  .___ ._ 
Pompano ............ 
Jailor's choice ....... 
Sheepshead. _ _  __. - __. 
3hoemaker .......... 
Snappers red. .... .'. . 
3pnnish rhackerel.. .. 
Striped bass ......... 
rrout. ............... 
Miscollaneoua fish.. . 
3ysters .............. 
Jrabs ................ 
Shrimps ............. 
l!errapins. ........... 

Total .......... 

_- . 
Poundr 

1,038 
2,835 

940 
50,810 
3,000 
7,968 

500 
6,000 

950 
5,250 
2,625 

300 
2,300 

36,862 
1,400 
2,750 

750 
775 

56,157 
6.487 

183,750 
20,600 
25,310 
3,900 

424,167 
__ 

270 

11,550 
3,025 

307,300 

340 

............................... ............................... 
16 330 18 

419 13,065 472 
91 3,400 103 

13,200 510,300 19,470 

10 340 10 

............................... 

............................... 

............................... 

I Jefferson. Galveston. 

' 1890. 1889. 1890. 1889. 1890. - 
Value 

$102 
iim 

22 
2,015 

98 
318 

8 
255 
30 

151 
105 
67 
72 

1,379 
41 

125 
42 

2,320 
234 

7,040 
420 
634 
520 

...... 

a i  

__ 
Value 

~- 
Value. Pounds Pounds Pounds. I Value 

-__ 
Pounds, 

1,550 
2,270 

750 
40,650 
2,410 
0,375 

400 
4,700 

750 
4,200 
2,100 

250 
1,835 

31,490 
830 

2,200 
600 
620 

44,900 
5,190 

147,000 
16,500 
20,250 

........ 

3,120 

1,400 
2,150 

750 
40,420 
2,248 
7,060 

400 
4, GOO 

650 
3,930 
2,040 

200 
1,700 

30,240 
780 
480 

1,000 
500 

42,735 
5,300 

164,710 
16,250 
13,800 

2.10 

........ 
$94 
108 

23 
2,109 

110 
357 

8 
260 
30 

157 
100 

GO 
85 

1,465 
38 
24 
60 
25 

2,282 
244 

7,210 
420 
451 
60 

5,780 

...... 

- 
__ __ 

10,800 
16,663 

5,807 
333,055 
18,605 
56,115 

37,975 
5,035 

33,158 
15,810 
1,550 

13,175 
246,260 

6,045 
3,720 
7,750 
3,875 

351,046 
42.075 

1,276,490 
125,937 
106,950 

1,860 

........ 

3, 100 

$726 
837 

174 
17,512 

890 
2,809 

62 
2,075 

232 
1,271 

775 
465 
659 

11,878 
204 
186 
465 
193 

18,827 
1,926 

55,330 
3,255 
3,495 

465 

24,801 

....... 

- - 

12,012 1 $787 
17,595 904 

.............. .............. 

.............. I .............. 
10,700 1 540 
12.200 528 ............. ........I : ..... 
.............. 

2,700 I 650 

340,940 
__ __ 

6, 143 
~ ___ 

Total ........... 

I Braaorin. 

343,580 2,722,856 

Mntagorda. Calhoun. 

Species. I 1889. 1890. 1889. 1 1890. 1889. - 
Value 

__-- 
Value 

$120 
135 
28 

2,524 
140 
446 
10 

325 
38 

107 
125 
75 

106 
1,831 

48 
30 
75 
32 

2,854 
305 

,9,600 
525 
5G4 
75 

__ 
Poundi 

1,800 
2,687 

943 
50,525 
2,800 
8,825 

500 
5,125 

' 815 
4,862 
2,550 

250 
2,125 

37,800 
975 
600 

1,250 
625 

53,419 
6,025 

!05,900 
20,313 
17,250 

300 

- 
Pounds. Value. Pounds. Value 

330 1 $10 1 400 1 $12 

---__ 
.............................. 

P.cundR. Value. 
_____ 

$126 
145 
30 

2,502 
120 
398 
10 

340 
38 

189 
156 
84 
90 

1,651 
52 

156 
53 
40 

2,900 
293 

8,080 
530 
793 
650 

400 $16 
670 I 20 

i.... 

........I .... ...... 
1,350 

........ 2, 650 I.. ..... ./. ....... .I.. ...... 
105 3,067 169 ............................. 

2,835 
300 1 2 1 "!!: I ?; 

................................. 
5,665 

600 1 % 1 I '20; ........ 1.- ............... I ........ 
29 

ll,% I 2; 1 13,:;; I 466 

............................... 
5,~;55 i 2;; I 6%; I ................................. ................................ 

530 1 30 1 670 1 37 ................................ 
23,150 
6,975 1 1 2$3:!! 1 % 

153,650 6,600 255: 150 0,730 ........ 6oo 1.. .. .io. I.. ... aiio. I.. .. 'io' 
........ I ........ I _ _ _ _  ..... I ........ 

0,426 L28,864 10,208 345,105 14,529 652,751 20,959 I I  I 
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YS.-Table mliowing by  countZea and speoiem the yield of the jislkeriss of Texas in 1889 and 1890-Continued. 

___ 
Talue. 

$E ...... 
1, 618 

70 
157 
287 
182 
50 
17 

I Refugio. I Armam. I Nueoes. 

-- 
Pounds 

__- 

2%: 
44 570 

321: 285 
13,457 
35 314 
42:100 
23,788 
11,314 
3,532 

Species. 1 1880. I 1890. I ' 1889. 
__ _ _  

Pounds. Value. 

7,214 1 $236 
5,425 190 

--- 
1800. 1 1889. I 1890. 

Pounds 

2,050 
3,725 

- 
Value 

$105 

.8,403 

1,216 
640 
200 
385 
135 
280 

5,356 
45 

300 
38 

7,868 
1,415 

18,369 
400 

- 
iza 

3211 

...... 

...... ...... - 
L6,625 
.~ - 

Value. 
-- 

Pounds 

3,000 
4,000 

__- 
$20 
18 

280 
1,598 

57 
126 
263 
153 
40 
15 

786 
575 ...... 

42,142 
2,000 
5,280 
7,374 
4,030 
1,856 

485 

7,996 
296 

1,125 
610 
256 
336 
125 
265 

5,207 
43 

210 
38 

7,412 
1,523 

380 
L2,DOO 

............... 
227,800 
10,000 
42,000 
18,000 
7,000 

14,000 
4,500 
7,000 

157,200 
1,500 
6,000 
?,000 223,750 

45,200 
457,800 
11,800 

881 
9 

29 
10 

1,357 
136 

.............. 
28,557 

300 
900 
300 

40,588 
4,750 

969 
9 

35 
10 

1,300 
147 
043 
63 
29 

1,078 

.............. 
205,317 

2,240 
5,966 
2,255 

207,070 
31,971 

158,400 
10,280 

034 
480,429 -_- 

7,100 1,078,061 

25,500 
34,700 
13,800 
45,000 

1,107,050 
56,350 

175,950 
4,000 

130,650 
46,000 

$1,827 
1,526 

690 
2,090 

47,905 
2,241 
6,730 

80 
5, R25 
1,874 

Rlucflsh ............................................................... 
13ro:uo nnd sunflsh.. ........................... 
Ilufl~Llo.flah ............................................................ 
Ciittish.. ........................................ 
Cluiiinol bnss .................................. 
I;rovnllo ................................ L.. .... 
Cronkors ...................................... 
Ullun,salt.wntor ........................................................ 
Flonudors ..................................... 
Jewfish ................................................................ 
Mullet ......................................... 
I'iko ........................................... 
Pompnno ............................................................... 
Snilor's choice ................................. 
Suoemnker ............................................................. 
Sunppcrs, red ........................................................... 
Spanish mackerel. ..................................................... 
Striped bass ............................................................ 
Trout .......................................... 
Miscellaneous fish ............................. 
Oyster8 ........................................ 
Crabs .......................................... 
Shrimp ........................................ 
Terrapins.. ............................................................. 
Turtles ......................................... 

Total ..................................... 

Shoep~hend.. .................................. 

1,000 $30 1,000 

10,000 400 9,000 
23,500 1,175 25,000 

1,000 30 1,200 
2,000 70 2,200 

3,000 DO 3,000 

4,000 120 4,000 
800 24 750 

750 30 750 
7,000 280 6,500 

14,000 635 14,100 
19,000 710 20, GOO 
29,400 1,700 20,400 
3,000 50 3,300 

98,000 1,180 36,800 

50,000 440 48,000 --- 
206,450 6,864 1 205,500 

4;800 
26000 
9,000 

1,120,450 
184,OOO 

3,085,600 
190,800 
175,800 

6,200 
583, ooa 

. ~. 
240 

1,313 
391 

47,864 
6 744 

127: 990 
5,095 
5,670 
1,532 

. 9.345 

Value 
___ 

$% 
1,880 
2,300 

469 
1,062 
1,036 

046 
298 
120 

6,750 
66 

237 
78 

0, 534 
1,007 
5, 657 

343 
234 

7,681 

~ 

643 
514 

7,430 
41,715 
1,043 
4,286 
0,710 
3,872 
1. GSG 

428 

26,803 
300 
714 
285 

39,370 
4,429 

26,400 
1,714 

126 
62,771 

........ 

Blue58h ............. 
Bream and sunfish . . 
Catfish .............. 
Channel baas ........ 
Crevalle ............. 
Croakurs ............. 
Flounders ........... 
Jewfish ............. 
Mullet .............. 
Pike ................. 
Sailor's choice ....... 
Sheepshead .......... 
Shoemnkor ........... 
S anish mackerel.. .. s t  ripcd bnse ......... 
Trout.. .............. 
Miscellaneous Ash.. . 
Orstcrs .............. 
C k b s  ................ 
Terrtipina.. .......... 
Turtlos .............. ............... ................ 

&Gi 1,410 
- - 

Total ........... 
- 

I ' Total for tho State. I Cameron. 

Species. 1890. - 
Value ' Pounds. Value. Pounds. i Value. --- 
...... 

$30 

1,250 
365 
30 
77 

DO 

120 
22 

30 
260 

...... 

...... 

....... 

....... 

23,950 
34,225 
15,000 
97 500 

1,063: 325 
51,975 

148,450 
4,000 

120,975 
42,035 
81. ROO 

$1,301 
1,555 
760 

4,060 
45,309 
1,884 
6, 257 

80 
5,379 
1,655 
2, GOO 
1,405 

675 
1,069 

28,439 
533 

1,250 
942 
436 

45,963 
6,530 

11,400 
5,030 
7,555 
6,045 
9,160 

107,258 
-- 
- 

si; 610 
2,500 

26,750 
738,720 
12,265 
22,000 
16. x w  

....... ...... ....... 
530 
760 

55 
1,130 

410 

6,865 

I, 700 

....... 
-- 

- 

_~l_.. . 0,678 
1,077,102 

175,100 
2,624,200 

189.400 
241; 500 
34,710 

572,200 

7,357,800 
-- 
7,959,400 318,832 

F. C. B. 1891-12 
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Bluefish 
Bream and sunfish.. 
Channel bass ....... 
Crevalle ............ 
Croakers.. .......... 
Floiinders .......... 
Jewfish 
Miillet .............. 
Pike. 
Sallor's choice 
Sheepshead ......... 
Shoemakcr.. 
Spanish mackerel.. 
$tripod bnss 
rroiit ............... 
Miscellaneous flsh .. 
Oystms 
Terrapins 
Turtles 

Total ......... 

The vessel and shore $fisheries.-The number of vessels employed in the fisheries of 
Texas is much less than in any other Gulf State, as shown in Table 2, although in 
1890 the value of the products of the vessel fisheries surpassed that of Alabama. 111 

the following table the yield by vessels is 'given; in 1890 this amounted to 984,100 
pounds, valued at $34,227, consisting chiefly of channel bass, sheepshead, trout, and 
oysters, the first-named species being the most important single product. 

The value of the shore fisheries is about eight times that of the vessel fisheries. 
The most important objects of capture are trout, channel bass, sheepshead, and oys- 
ters, the last being by far the most valuable. 

The men and property devoted to the vessel and fihore fisheries have been shown 
separately in previous tables; the exposition of the extent of each of these brauohes 
is therefore made complete by the presentation of Tables 74 aiid 75, which relate to 
the products. Under the caption "Fisheries by apparatus," certain other data are 
also given for the vessel and shore fisheries. 

.......................................... 1,500 
.............................. 1,200 
20,000 $1,000 10,800 $1,055 71,000 
1,000 30 1,200 40 3, ti00 
1,000 40 9,GW 
2,800 g! 60 3,000 ........................................... GGO 
2,OOO 40 2,650 53 1,200 ............................................. 960 

............................................ 
12,OOO GOO 11,900 521 44,400 ...................................... 640 ............................... 1,680 ...................................... 540 
21,000 1,170 19,850 1,123 60,840 
1,000 30 1,OOO 35 5,400 ................................................... ......................................... 180 

........................................... 82,800 

60,600 2,900 1 50,500 2,927 290,OOO 
--____- 

%.-Table ahowing by  countias and species the yield of the veacrel $ahcries of Texas i n  1889 and 1690. 

15,000 
4,125 

ti15 
1,050 
1,650 
2,250 

57.150 
525 

1,000 
338 

78,512 
12,OOo 

145,950 ............... ............... -- 
100,060 

I Galveston. I Aransas. 

485 
165 
20 
16 
50 
90 

10 
60 
14 

2,737 
338 

5,425 

1,947 

14, 300 

-- 
Value. 

$129 
127 

8,983 
405 

1,080 
500 

-- 

Talue. 

Species. 

Shoemaker.. ............ 1,005 
S midi  mackerel.. ..... 2,080 

Trout ................... 160,352 
Miscellancons fish ...... 18, 400 
Ovstors ................. 145,950 

SF ripod bass ............ 878 

$48 
42 

2, GO8 
120 
288 
140 
24 
24 
30 

1,461 
15 
60 
18 

2,391 
100 

45 
1,409 

9,015 

..... 

...... 

- 

$80 
85 

6,494 
272 
753 
365 
44 
80 
80 
90 

4,008 

1890. 

3,000 
3 900 

233:300 
11,700 
37,400 
13,700 
2,000 
6,050 
3,800 
3,000 

182,100 

Poiinds 

2,500 
2, 000 

110,000 
6, OOo lo, 000 
0,500 
1,100 

I_ 

2% 
....... 
74,000 

900 
2,800 
900 

101,400 
9,000 

300 
83, OM) 

420,000 

....... 

- 

-- 
Value. 

$80 
70 

4,025 
21 0 
4GO 
220 
30 
40 
50 

2,207 
25 

110 
30 

3,818 
245 

75 
1,390 

13,145 

...... 

...... 

- 

-. - 
Nueccs. 

1889. 

I 

1890. 

'ounds. 

1,400 
1,900 

103,500 
4' 500 

20,000 
5,500 
900 

1,400 

7G, 200 
700 

2,400 
450 

104,950 
16,000 

159, GOO 

2,200 
3,000 

........ ........ - 
504,600 
____ 

- 
VtLhlU 

$49 
51 

3,903 
155 
680 
220 
27 
21 
66 

120 
2,506 

21 
144 
18 

3, G48 
450 

G, 080 ...... ...... - 
18,155 - 

/Pounds Species. 

Blueflsh ................ 
Bream and sunflsh ...... 
Channel bass ........... 
Crcvalle ................ 
Croakers. ............... 
Flounders .............. 
Jewfish.. ............... 
Xullat .................. 
Pike.. .................. 
Sailor's choice .......... 
Sheepshead ............. 

~ 

2,300 
2,825 

166,125 
7,075 

25, GOO 
10,025 
1,335 
4,250 
2,010 
2,250 

113,550 

--_ __ 
Value. Pounds - 

57 Tkrrapins.. ............. 180 
114 Turtles ................. 82,800 

ii: 11 Total: ............. 751,550 
5,384 
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75.-Table showing by  counties and species the yield of the shore fisheries of Texas ~ I L  1S69 atid IS90 . 
______ 

Chambers . I Gnlveston . I Jefferson . I 

llluotiah 
Brenm and eunfisll ..... 
Huflnlo.fhh. ........... 
:atfish ................. 
:hnnnelbnss .......... 
2revnlle 
2ronkers .............. 
Drum. salt-water 
Flounders 
Jewlish 
Mullet 
Pike ................... 
Pompano 
Sailor’s choioe 
Sheepshoed ............ 
Shoemaker 
5nappers . red 
Spanish mnokerel 
Striped baas 
Rout .................. 
Misoellaneoua tish ..... 
Oysters 
Crabs 
Shrimp 
Terrnpins .............. 
Turtles 

Pound8 . value. IPounds . Value . Poiinds . 
--___-.-__ 

............................................. 1, 550 
1, 000 1. 000 $50 2. 270 

15. 000 I 18, 800 000 ........ 
14, 500 700 . 12 500 016 750 
8, 000 405 i 9:OOO .4 95 4p. 050 

............................................. 2, 410 
2, 000 100 1 2, 000 100 0. 375 .................................... 400 ........................................... 4, 700 .............................................. 750 ............................................... 4, 200 

800 40 800 40 2, 100 ............................................ 250 ....................................... 1, 835 
0, 500 305 7 .  000 330 31, 400 .......................................... 830 ........................................ 2. 200 .................................... GOO ......................................... 020 
9, 700 400 10, 700 540 44. 000 

11. 800 505 12, 200 528 5, 190 .............................................. 147.000 
10, 500 

.............................................. 20.250 
2, 460 580 2, 700 050 3, 120 

................................................ 

..................................................... .. - 

23 
2. 109 

!lo . 357 
8 

200 
30 

157 
100 

GO 
85 

1. 405 
38 
24 
00 
25 

2. 282 
244 

7. 210 
420 
451 

GO 

rnlne . 

............... 
5. 810 

330. 840 
18. 090 
47. 007 
3100 

36:500 
5. 800 

32. 550 
10. 275 
1. 950 

14215 
240:548 

0. 070 
17. 050 
4. 050 
4. 805 

347. 943 
40. 223 

1.139. 250 
127. 000 
150. 040 
24. 180 

$120 
146 
30 

2. 502 
120 
398 

10 
340 
38 

189 
150 
84 
00 

1. 051 
52 
150 
53 
40 

2. 900 
21x1 

8. 080 
530 
793 
050 

..... 

1. 170 
789 
524 
502 

10. 700 
322 
909 
325 
239 

17. 983 
1. 814 

55. 280 
3. 250 
4. 018 
4. 030 

19. 420 

30. 508 
15. 810 
1. 550 

13. 175 
234. 300 

0. 045 
3. 720 
7. 750 

331. 190 
41. 075 

1.270. 490 
125. 937 
100. 050 

1. 80C 

3. 875 

‘due . 

BluoAsh ............... 
Brontn end sunfish.. ... 
Cnttiali ................. 
Channel bws ........... 
Crevalle ............... 
Croakers ............... 
Drum, salt-water ....... 
Flounders ............. 
Jewlish ................ 
Mullet ................. 
Pike ................... 
Pompano .............. 
Sailor’s ohoioo ......... 
Sheepshead ............ 
Shoemnkor ............. 
Snappore, red .......... 
Spanish mackerel ...... 
Striped bass ........... 
Trout .................. 
hfiscellenoous flsh ..... 
Oysters ................ 
Crabs .................. 
Shrimp ................ 
Terrnpins .............. 
Turtles ....................... 

Total ............. 

$102 
110 

22 
2. 015 

00 
318 

8 
255 
30 

151 
105 
07 
72 

1. 379 
41 

125 
42 
31 

2. a20 
234 

7. 040 
420 
w34 
520 

...... 

Pounds 

1. 988 
2. 835 

940 
50, 810 
3. 000 
7, 908 

500 
0, 000 
050 

5, 250 
2, 025 

300 
2, 300 

30, 802 
1, 400 
2. 750 

750 
775 

50 157 
6: 487 

188, 750 
20, 600 
25. 310 
3, 900 

424. 157 

__ 

- 

. 
0, 143 
.. . 

_ - ~  
1890 . I 1889 . 1 1800 . 

‘ounds . 
1. 400 
2. 150 

750 
49. 420 

2. 245 
7. 000 

400 
4. 000 

050 
3. D30 
2. 040 

200 
1. 700 

30. 240 
780 
480 

1. 000 
500 

42. 735 
5. 300 

04.710 
10. 250 
13. 800 

240 

143. 580 

....... 

....... - 
- - 

Matngordn . 

.......I ......... I ........ 1 ........ 

___ - . __ - - 
I Calhoun . 

. ___ 
Vdue . 

$720 
837 

174 
10. 457 

850 
2. 709 

02 
2. 015 

232 
1. 218 

175 
405 
050 

11. 357 
294 
180 
4G5 
1113 

17. 704 
1. 891 

55. 330 
3. ‘255 
3. 495 

405 

__ 

....... 

....... 
121. 874 
- 

. _.___. I 1889 . 1 1800 . 

1. 800 
2. 087 

9 0  
50. 825 
2. 800 
8. 825 

500 
5. 135 

815 
4. 802 
2. 550 

260 
2. 125 
37. 800 

975 
GOO 

1. 250 
025 

53. 410 
0. 025 

105. 900 
20. 313 
17. 250 

300 

L28. 804 

...... 
~ 

._....____. 
rnliio . Pounds . Value . Pounds . Value . l’ounds . Value . I’ound8 . Value. 
__ . ___- I I I I I-1-1-1- 
$120 ...................... .......I 400 $10 500 
135 1 330.1 $10 I 400 1 $12 ~ 070 1 20 I 800 

........ ........ ....... ......... ........ 

10 1 ........ 55 ........ I ....... 1 .........I ........ 1.- ....... 1 ....... 
325 1 350 / ....... 1, 988 1 79 2 050 105 1 3, 067 1 159 
38 ............................................................. 

20 1 005 I ‘i! 197 2.835 1 8 5 ,  070 
125 1 300 1 E I 2’!!: 1 ?; 1 ”:% 1 
75 j . . . . l j t . i . . . . . . . . . . . . . . .  .......I......... ........................ 

100 * ‘  29 1 13, % 1 400 1.831 1 5.885 2;; I 0 . ~ ~ ~  I 2; I 11, ;:: I 
48 1 ........I....... I ........ 1 ....... 1 ......... I ........ 1 ......... 1 ....... 

........ ....... ........ 
R2 ........I....... ................................................ 

2, 854 11 550 419 13, 005 23, 150 26, 135 045 
305 1 7’625 1 91 1 3, 400 % 1 0, 975 1 % 1 0, 700 I 20t 

Oq GOO 1307: 300 13, 200 510, 300 /19.470 153, 050 0, GOO 255, 150 9, 73C ... ‘aio ..... ...... ........ ..... Zcl 

IO ........ ’ ............... 
.............. 1 ............... ---- , 
$0, 208 345, 105 j14, 529 1652, 751 
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75.-Table showing hy counties and species the yield of the ahorejMLeries of Texae in 2889 and 1890-Continued. 

$:: 
280 

1,598 
51 

126 
263 
153 
46 
15 

Nueees. 

57;: 
....... 
42,142 
2,000 
5,286, 
I, 374 
4,630 
1,856 

485 

j Refugio. I Aransns. 

$2 _ _ _ _ _ _  
1,618 

IO 
157 
287 
182 
50 

3":::; 
44,570 

250,285 
0,857 

25,714 
38,290 
28,128 
10,114 

............... 
124,300 

5,500 
22,000 
10,500 
6,100 

12,000 
2,300 
4,000 

81,000 
800 

2,600 
550 

118,800 
29,200 

298,200 
11,800 

4,500 
165 
635 
420 
233 
364 
69 

160 
2, I60 

24 
156 
20 

4,210 
965 

12,270 
400 

145,900 
6,050 

23,000 
11,150 
6, 200 

11.250 

5.200 
180 
690 
445 
286 
320 

969 
9 

35 
10 

1,390 
141 
943 
63 

1,078 
29 

.............. 
160,917 

1,700 
4,286 
1,715 

236, 230 
26,511 

158,400 
10,286 

376,620 
754 

--- 

_. 
10 

1,351 
136 
943 
57 
31 

1,045 

so0 
40,588 
4,750 

26,550 
1,886 

114 
64,571 

Pounds. -- 
21,600 
60,800 
18,800 
45, 000 

874,050 
44,050 

138,550 
4,000 

116,950 
44.000 
77,400 
28,650 
2,000 

22,850 
616, IO0 
10,700 
4,800 

19,800 
7 650 

894:250 
158 000 

2,926: 000 
100,800 
175,800 

5,900 
500,000 

Value 

$1,198 
1,399 

690 
2, 000 

38,922 
1,836 
5,650 

80 
5 325 
1:817 
2,656 
1,286 

600 
1,084 

25,487 
467 
240 

1,059 
343 

39 275 
<014 

121: 910 
5 095 
5' 670 
1'457 
7: 055 

1,000 

23,500 
10,000 
1.000 
2,000 

3,000 

4,000 
800 

150 
1,000 

........ 
14,000 
19,000 
29,400 
3,000 

38,000 

50,000 

206,450 
- 

~ _ _ _ _ _ _ - _ _ . _  

................................... 21,650 
$JO 1,000 $30 31,600 .................................. 15.000 

1,175 25,000 1,250 97,500 
400 9,000 365 897,200 
30 1,200 36 44,000 
70 2,200 7'7 122,850 ................................... 4,000 
90 3,000 90 110.350 ................................... 40,100 

120 4,000 120 17,550 
24 750 22 29,000 ................................... 2,500 
30 150 30 24,500 

280 6,500 260 625,170 ................................... 11,200 
................................... 22,000 ................................... 14,150 

.I. ......................... 8,800 
535 14,100 530 916,150 
710 20,500 I60 156,700 

1, IO0 29,400 1,700 2,318,250 
50 3,300 55 189,400 

1,180 36,800 1,130 241,500 ................................... 34,530 
440 48,000 410 480,400 

6,864 205,500 6,865 6,600,250 

1800. 1889. 1890. 
- 
Value Pounds. Value Pounds. 1 Vnlue 

$120 
108 

1,680 
9, 002 

343 
774 

1,496 
922 
274 
90 

5,289 
51 

111 
60 

8,143 
811 

5,657 
343 
189 

6,272 

.._.. 

4,714 
3,425 

252,858 
12,000 
31, 714 
44,126 
27, I70 
11,144 
2,915 

111,443 
1, 800 
5,300 
1,800 

W3,512 
28,250 

159, 300 
11, 314 

686 
381,429 

........ 

....... 

$156 
120 

9,707 
420 
943 

I,  600 

300 
103 

5,810 
54 

213 
63 

8,348 
863 

5,657 
317 
118 

6, 467 

..... 

1,102 

_._.. 

__ 
643 
514 

7,430 
41,115 
1,643 
4,280 
6, I10 
3,872 
1,6!36 

428 

26,803 
300 
114 
285 

39,370 
4,429 

20,400 
I, 714 

126 
62,711 

....... 

Bluefish ... ._.'. ..... 
Bream and sunfish.. . 
Catfish .............. 
Channel baas ........ 

........ I ....... 
Crevalle ............. 
Croakers ............ 
Floundeis ........... 
Jewfish .............. 
Mullet. .............. 
Pike ................. 
Sheepshead.. ........ 
Shoemaker ........ 
Spanish mackerel.. .. 
Striped bass ......... 
lrout ................ 
Miscellaneous 5sh ... 
Oysters .............. 
Crabs ................ 
Shrimp .............. 
Terrapins. ........... 
Turtles .............. 

I .  

4;400 115 
91, 400 3, 260 

900 1 27 
2,350 150 I 29 900 

.............. ......... I: ...... 
119,500 24,016 
_____ 

................ 

......... 1 ....... 
L2,511 
- _- 

I 

733,960 1 27,470 7,100 1,388,961 L,401,500 Total ......... 
Total. Cwneron. 

spwies. 1880. 

Vnlue. 

$1,221 
1,470 

750 
4,060 

3X, 815 
1,612 
5,504 

80 
5,014 
1. 611 
2,520 
1,325 

675 
969 

24,431 
502 

1,250 
816 
404 

39,665 
5,972 

105,975 
5,030 
I, 555 
6,000 
I, 757 

Bluefish ..................................... 
Bream and sunfish ........................... 
Buffalo-fish .................................. 
Catfish ...................................... 
Channel bass ................................ 
Crevnlle ..................................... 
Croake ?a__.. ................................. 
Drum, salt.watcr. ........................... 
Flounderfl ................................... 
Jew5sh ..................................... 
Mullet ........................................ 
Pike ......................................... 
Pompano .................................... 
Sailor's choice .I ........................... 
Sheepshead .................................. 
Shoemaker. ................................. 
Snappers, red ............................... 
Spanish mackerel.. ......................... 
Striped bas8 ................................ 
Trout. ....................................... 
Mieeellaneous fish ........................... 
oysters ..................................... 
Crabs ........................................ 
Shrimp ...................................... 
Terrrtpins .................................... 
Turtles ....................................... 

Total .................................. 316,983 
- 

8,975,300 1279,605 

The $fisheries by  qparatus.--In the vessel fisheries of Texas, the only kind of 
apparatus used in taking fish is the haul seine, which is also employed, in a modified 
form, in the capture of turtles. The only remaining produot, the oyster, is obtained 
with tongs. 

In the shore fisheries there is a greater variety of devices of capture, and the 
following tabular presentation, showing the importance of the different appliances, 
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-~ 
Jeffersou. 

Apparatus 5ud 1889. 1 1890. 
___-- speoies. 

2,818,900 pounds of fish, worth $128,293, were obtained in this way, besides shrimps, 
crabs, terrapins, and turtles. The principal species of fish caught are trout, channel 
bass, and sheepshead. Lines, in 1890, took 202,400 pounds of fish, valued at $8,595, 
besides a portion of the yield of crabs. The fish caught in largest quantities in this 
way were catfish, jewfish, channel bass, trout, and sheepshead. Cast nets are 
sparingly employed in the capture of shrimps and a limited number of species of fish, 
the most important of which is mullet. The aggregate yield of fish by this means in 
1890 was only 88,500 pounds, having a value of $3,430. . Spears are employed in a 
number of counties in obtaining flounders, of which 67,000 pounds were taken in 1890, 
for which the fishermen received $3,200. 

Galveston. I Chambers. 

1889. 
__ 

76.-Table showing by  oountiea and apparatu8 the yield of the 8hOre fislberies of Texae in 1889 and 1890. 

1,000 
15,000 
0,000 
5,500 

............................. 
$50 1,000 $50 
750 13,800 090 . 
300 5,500 275 . 
340 6,500 370 

Pouuds. Value. Pounds. Value. Pounds I-/-l.--lJ- 

Catflsh ........... 
Channel base ..... 
Crevalle ........... 
Croakers ......... 
Flounders ......... 
Jewfish. ........... 
Nullet ............. 

Seines : I 

15, 983 
740 

2,871 
760 
155 
395 
789 
524 
502 

10,575 
322 
325 
230 

17,820 

-~ . 
Blueflsh ........... 
Bream andsunflsh. 
Buflalo-fish ....... ............... 

313,255 
17,405 
54,715 
14,725 
3,100 

11,083 
15,810 
1,550 

13,175 
228, 025 

0,045 
7,750 
3,875 

328,871 

....... 1 ....... 1. .~ ........ 
2,000 100 L,OOO ............................. 
............................. ............................. 

800 40 800 

4,500 225 5,000 

............................. ............................. 

............................. ............................. 

ibo' I 

40 

250 

100 
20 
57 

100 
00 
85 

1,431 
38 
00 
25 

2.262 

15,700 
3,810 

13,175 
18,275 
1,950 

14,215 
242,750 

6,070 
4,050 
4,805 

345.018 

750 
1,970 

40, 050 
2,410 
0, 375 
2,000 

500 
1,700 
2,100 

250 
1,835 

31,000 
0JO 
000 
620 

44, 000 
5,190 

....... ....... 

~~ 

Pike.. ............ 
Pompano .......... 
Sailor's choice . . -. 
Sheepshead ....... 
Shoemaker ........ 
Spanidi maokorel. 

Total .......... 

. 

. 

I3rctnm audsunflsh. 300 
Miillat.. 2,500 ........ 

Cast, nets : 
18 
100 

118 

2 325 
19:375 

21,700 

............... -- 
-- --- 

pappers, red ................................... 2,200 
Trout ............. 3 200 100 3,200 100 300 
Miscellaneousflsh~ 7:OOO 1 250 7,000 I 250 1. ........ 

Lines: 
Ih0flsh ............. 
Uatflsh ........... 
Chaunelbass ..... 
Drum salt-water 
Jewfih.. 
Sheepshead ....... 

Spears: 
Flounders .. :. 2,700 

.TI.. .... . I . .  ............. 800 
8,500 400 340 1 750 
2,500 125 125 ..... :... 

............................... 400 ....................................... 250 
2,000 1 80 2,ooO 80 I 490 

Miscollancous : 
Oysters.. 147, OOO 
Ctabs.. 10,500 
Slirimn 

62 
77 

191 
080 
l e a  

r *  lerrnlhs ........ 2,450 1 
Turtles.. ........ .I.. ..... .I.. .... ..... .... .I.. ....... 

................ 
3,100 
1,935 
5,735 
3,720 
2,325 

Total ....... -..I 2,460 1 580 1 2,700 1 650 . I 180,870 _--__-- ___-----_ 
Grand tot,al .... 71,750 3,985 71,700 4,038 340,940 

10 
34 
24 
20 

183 

100 

Tdue 
___ 

2: ..... ..... 
2,015 

90 
318 
100 
20 
51 

109 
07 
72 

1,355 
41 
42 
31 

2, 299 
234 

1,930 
3,798 

17,050 
2,325 

40,213 

20,800 

............... --_ 
=== 

-- -___ 

G,  OR2 

1 8  
100 

118 

I34 
22 

8 
10 
24 

125 
21 

274 

-. -. 

...... - 
-- - 

...... 

...... - 
- - 

155 - - 
7,040 

420 
034 
520 ...... 

2,131 

1,205 -- 

'ounds. - 
000 

1,850 

40,420 
2,245 
7,000 
1,900 

400 
1,480 
2,040 

200 
1,700 

29,500 
780 

1,000 
500 

42,435 
6,300 

....... ....... 

28,772 

21,550 

__- --- 
-_-_ 

L39,300 

300 

__ 
2,500 

2,800 

800 
750 

400 
250 
74u 
480 
300 

3,720 

2,700 

....... - 
- -- 

....... 

....... - 
- - 
-- _- 
64,710 
16,260 
13,800 

240 

r ,  210 
420 
451 

60 

4,014 I 195,000 

0,143 1 343,580 
--- - __._ 

1 139 280 
'127'900 
150:940 
24,180 

I 

55,280 
3,250 
4,918 
4,030 

$E I W  -I-- .............. 

1,270,491) 
125,937 
100,950 

1,800 

I ,  141 

i, 780 

1,448.270 

2,047,903 
_ _ ~  -- 
......I ......... 

-- 
Value. Pounds. --I- ":' I 4:;:: ............... 

140 
775 

2,325 
19,425 ................ -- 

016 1 21,750 -- -- 
496 6,150 
173 I 4807 

- 
Value - 

yg 
...... .. _.. 
18,457 

850 
2,709 

776 
156 
444 
775 
405 
659 

11,089 
294 
405 
193 

17,540 
1,891 

55,751 

139 
774 

913 

- 
-- - 

...... - 
__- -- 

494 
174 

02 
77 

208 
180 
164 

...... 

...... 
1,425 

1,240 

- - 
-- - 
65,330 
3,255 
3,495 

405 
...... 
62,545 

21,874 
-- _- 
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76.-Tabla ahoiaing by counties and apparatua the yield of the skorefishe~ics of Texas i n  1589 and 1890-Cont'd. 
I 

400 
670 

16,700 
900 

3 000 
2:650 

% 
583 
25 

105 
105 

E 
10.000 
1,000 
3,167 
3,067 

$2 
055 
29 

111 
159 

%ines: 
Bluefish .......... 
Breamandsunfish. 
Channel bass ..... 
Crevalle .......... 
Crnakers ......... 

938 
2,460 

50,810 
3,000 
7.908 

............... 
330 

8,300 
450 

1,500 
1,350 

$10 
282 

15 
52 
55 ............... 

670 
6G5 

730 
12,300 

.............. 
18 

23 
29 

430 
............... 

670 

22,535 
2,FO5 

68,009 

............... 

__- 
.- 

37 

788 
80 

2,403 _- 
............... 

2,500 
1,000 
1,200 

. 75 
43 
38 -- 

9,300 -_-- -_-- 
............... ............... 

2,436 

900 

............... ............... 

314 

110 

36 

Catfish ............ 
Channel bass 
Drum, salt-watar . 
Jewfish .......... 
SheeDMllelld ....... 

940 ............ 
500 
320 
612 

............... 
1,335 

500 

650 
825 

............... ............... 

............... 

58 

20 

30 
23 

3,310 -- -- 
.............. -- --- 
307,300 

340 
.............. 
.............. 

131 

13, ZOO 

10 

6,690 
-I- 

............... -- 
153,050 

660 
............... 
............... 

269 

___ 
6, GOO 

20 

6,670 __-- -.- 

............... 
-======= 

255,150 

600 
............... 
............... __-- 
255,810 

340,448 
=-==== 

267 -- 

9,730 

20 

9,750 

12,734 

Miscellaneous : 
Oysters. .......... 
Crabs.. ........... 
Shrimp .......... 
Terrapins ........ 

Total ......... 
Grand totel.. . 

-- 
183.150 
20, GOO 
25,310 
3,000 

.?33,560 

.424,157 

- 
-- -- 

~ 

Brasorin. 

A p p a r a t p  and 1889. speoies. 

Mntagorda. Calhoun. 

1889. 1890. 1890. 1890. 1889. 

'ounds. Value. 
- 
'due. Poindr I- ralue - 

%: 
2,502 

120 
398 
150 
25 
64 

156 
84 
90 

1,621 
52 
53 
40 

2,874 
293 

8,691 

22 
125 

- 
I_ I 

'onndf 'due 'ounds. 

I 
750 

2,312 
50,525 

8,825 
2,3i5 

500 
1,787 
2,550 

250 
2,125 

36,875 
975 

1,250 
625 

53,044 
6,625 

74,193 

2,800 

- 
__ -- 

375 
3,075 __.._. 

$38 
112 

2,524 
140 
446 
125 
25 
71 

125 
75 

106 
1,188 

48 
75 
32 

2,828 
305 

3,803 

23 
126 

- 
- - 

....... 
400 

9,500 
500 

1,583 
1,983 ....... 

330 
335 

370 
6,150 

330 

11,265 
1,335 

34,081 

....... 

....... 

....... 

- 
___ -- 
....... 

2,500 
1,000 
1,200 

..... 
!Z 
16 
55 
79 

7 
12 

15 
215 

18 

394 
40 

1,190 

..... 

..-.. 

..... 

..... 

- 
- - 
..... 

75 
43 
38 

156 
- 
- __ 

_. 
Flounders ........ 
Jewfish ........... 
Mullet.. .......... 
Pike .............. 
Pompano ......... 
Saiior'a choice .... 
Sheepshead ....... 
Slioernnker ....... 
Spanish mackerel. 
Striped bass ...... 
Trout. ............ 
Miseellnueous fish. 

I, 506 
630 

2,125 
2,625 

3U0 
2,300 

36,250 
1,400 

750 
775 

55,782 
6,487 

............... 
335 1 8 
300 11 

.. L.. ........... 

10,765 371 

530 /"""% 
694 

GO 

59,345 I 2,078 

........ 

. ...... 

---- 

............. 
335 1 14 

5,385 183 ....... . 'iii. 
270 

...... 
346 

--- 
29,455 1,032 --- --- Total .......... 177,100 

Mullet ........... 3.125 

Cast nets: ............... 
5,000 150 
2,000 .87 
2,300 77 

............... 
5,000 150 
2,000 87 
2,300 77 

Trout.. .......... ./. ....... 
Miacellaueous fish. ....... 

Total ........ 3,500 

..... ..... 
_. -- _.I-- 

............... ............... 
2,665 117 ............... 

147 - - 
80 
30 

l o  
13 
30 

156 
26 

.._-- 

.._.- 

3, 450 

1,050 
843 

. 500 
315 
925 
600 
375 

4,708 

2,750 

05,900 
20,313 
17,250 

300 

-- 

...... 

...... - 
-- _- 
_- -. 

149 _- 
82 
28 

10 
13 
43 
30 
26 

..... 

.._.. 

4,700 -- -- 
....... ....... 

1,215 

450 

800 
805 

....... ....... 

....... 

Lines : 
Blnn6sh .......... I 1.000 ..... 

55 

18 

35 
25 

.._.. 

..... 

..... 
. .;;;;o. 1.. ..... 

40 ............... 
1,350 1 62 
1,675 50 

. ..... 
51 kf~8C~llaUeOllS fish.1.. ..... 

345 

190 

8,080 
530 

650 

- - 
_. _- 

793 

232 

200 

9,600 
525 
564 
75 

_- __ 

_. - 

3,330 - __ 
133 
I_ - Total ......... __ 

Spear8 : 
Flounders ........ I 3,500 - - 

9,470 

10 
..... 
..... 

510,300 

340 
....... 
....... 

0,053 

D, 426 
- - 
- 

43,703 

28,804 
-- 
- 

D, 764 

D, 208 
- - 
.- 

307,040 13,210 

3-lFZ 
510. 640 

552,751 
-- 0,480 

0,959 
- - 
- 
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- 
Value. - 

%! 
4,180 

165 
WJ5 
200 
33 
24 
09 

100 
2,040 

24 
156 
20 

3,900 
505 

12,89U 

34c 
l9C 

75( 

- 
- - 

22( - 
__ - 
....... 
‘ 32( 

20( 
1% 
1% 
24( 

1,001 

101 

12,271 
4M 

- 
- - 
- - 

...... ....... - 
12,070 
27,470 

======= 
- - 

76.-Table showing by counties and apparatllrr the yield of the skore$sAsries of Texas in 1889 a d  1890-Cont’d. 

-~ 
Value. 

- 
Nueces. 

$558 
1,219 

090 
275 

37,737 
1,836 
5,650 
2,125 

317 
701 

1,256 
Boo 

1,084 
24,663 

407 
1,059 

343 
37,750 
3,933 

Aransas. 

122,293 

Apparatus and 1 1889. I 1890. species. __ 

oines : 
Bluefish .......... 
Bream aodsonHsh. 
Channel bass. .... 
crevalle .......... 
Croaker8 . . _.._ _ _ .  
Flounder8 ........ 
Jewflsli ........... 
Mullet ............ 
Pike.. ............ 
Sailor’s choice 
Sheepshead ....... 
Shoemaker ....... 
Spanish mackerel . 
Striped bass ..... 
Trout, ............ 
Miscellaneous fish. 

lo ta l  .......... , I  

:ast nets: 

Pounds 

643 
514 

39,715 
1, 048 
4,286 
1,710 

300 
486 
428 ........... 

20,103 
300 
714 
285 

37,715 
2,857 
ll7e __ 

4 714 
3’426 

239: 143 
12,000 
31,714 
1!,280 
2,055 
3,430 
2,915 

$158 
120 

9,214 
420 
943 
460 
72 
09 
103 

1,5iS 
57 

120 
03 
10 
10 
15 

39,857 
2,000 
5,280 
2,214 

345 
570 
485 

$50 
9 

29 
10 

1,289 
80 

4,120 

............. 
27,700 

300 
900 
300 

38,728 
3,000 

125,040 - - 

1,800 
5,300 
1800  

232: 372 
18,000 

738,254 -= 

213 
03 

7,870 
540 

25,920 
- 

............... 
13 715 
25:715 
5,143 
8,510 
6,850 

59,993 
-- 
~ _ _  -__ 

493 
1,030 

193 
343 
170 

2,229 

280 
70 

143 
25 
50 
24 

....... 
2,285 
4,285 

857 
1,430 
1,150 ___ 

;pears: 
Flounders ........ 
Oysters .......... 
Crabs. ............ 
Terrapins ........ 

disCell8JlOOUM : 

~~ 

5,000 

26,400 
1,714 

126 

__ zoo 

943 
57 
31 

1,045 
2.076 

-7,074 

__ -- 

___ 

5,160 

20,550 
1,880 

114 
64,871 
93,121 

233,850 

-__ __ 

_--- 
__ 

8,200 
23,150 
29,000 
2,500 

24,500 
608,770 
11,200 
14 150 
8:SOO 

885,950 
104. ROO 

311 
038 

1,325 
075 
909 

23,740 
502 
810 
404 

88,243 
3,991 

Refuglo. 
* I 

1890. 1889. 1899. 1889. - 
Value. 

__ 
Value 

___ 
Ponnds. Pounds. Value. -- !ounds. ’ounds. ?aloe. Pounda. -- Talue 

1,250 
2,800 

137, 900 
0,050 

23,000 
7,150 
1,200 
1,750 
2,500 
4,400 

88,400 
900 

2,350 
GOO 

127,250 
23, OOO 

430,000 

9,500 
8,500 
5, 000 

18,000 

- 
- 

- 
- - 
........ 

8,000 
5,000 
3,000 
3,000 
6,000 

25,000 - - 
4,000 

233,100 
9,4oc 

___ - 

........ ........ 
__I 

242,50( 
719,50( 
- 

$2 
4,880 

180 
690 
285 
30 
35 
75 

175 
3,140 

27 
150 
24 

4,380 
780 

14,920 

285 
175 
215 

u?6 

- - - 

- - 
....... 

320 
200 
120 
120 
240 

1,000 

160 

- 
- 

- - 
7,475 

380 

7,855 
24,618 

....... ....... __ - _- 

1,600 
2,100 

118,300 
5,500 

22. 000 
0,500 
1, 100 
1, GOO 
2,300 
4, OOO 

78,000 
800 

2, 000 
550 

112, 000 
18,000 

374,950 
__ 
- ___ 
11, ooo 
8,800 
5,200 

20,000 

8,000 

3,000 
3, on0 
0, on0 

4,000 

298,2Ci 
11,800 

____ 
- - 
....... 

5,000 

- 
25,000 ___ - 

___ - 

........ ........ - 
310.00( - - 
733,95( 

$E 
1,630 

70 
157 
77 
12 
11 

* 17 

937 
9 

35 
10 

1,312 
90 

4,319 

39 
21 
27 
87 

..... 

__ 
__ ~ 

~ 

- - 
...... 

82 
170 
32 
57 
30 

371 

210 

943 
03 
29 

1,078 
2,113 
7,100 

__ 
__ - 

__ __ 

__ 
__ __ .. 

3,857 
3,080 

238,285 
9,857 

25,714 
10,290 
1,700 
2,914 
2,572 

150, 017 
1,700 
4,280 
1,715 

220,285 
17,143 

700,021 

....... 

- 
- - 
2% 
3,428 

12,858 

44,570 
12, ow 
21,428 
4,300 
7,715 
6,000 

96,013 

28, 00C 

158,4Ci 
10.281 

754 
370, 02E 
540, 00I 

___ 
___ - 

___ 
___ ___ 

__ 

__ 
__ 
1,388,96 
__ - 

$120 
108 

9,173 
343 
774 
370 

05 
58 
90 

5,134 
51 

171 
GO 

7,730 
514 

..... 

31,772 __ 
210 
107 
157 
480 

1,680 
430 
857 
155 
300 
148 

a, 5Bf 

1,12c 

5,655 
343 
18s 

0,272 

42,-m 

_ _  
- __ 

__ 
__ __ 

__ __ 

i2,401 - 
- - 

$111 I E 

7,714 231 
2,670 129 
3,400 1 153 

13,684 513 
-- 
~~ -___ 

7,430 
2,000 
3,572 

I00 
1,285 
1,000 

15,987 
__ - 

h e 8  : 
Catflsh ........... 
Chnunol bass ..... 
JowAsh.. .... &. ... 
Sheepshead ....... 
Trout  ............ 
Uiscellaneous fish. 

.......... I Total 

30,840 1,230 ____ -- 
159,300 5,057 
11,314 377 

OR0 178 
381,429 ’ 6,467 
858,729 12,079 

l,40CG00- 42y577 

- . - . - 
- 

I 

I Cameron. Total. ___ 
Appnratiis and species. 1890 1889. 

- 
3ei 

1890. 

Pounds. 

is, eo0 
27,800 
13,800 
5,500 

843,500 
44,050 

138,550 
49,950 
7,500 

20,900 
28,650 

Z O O 0  

590,950 
10,700 
19,800 
7,050 

801,350 
103,200 

22: 850 

-- 

nes: 
Bluefish .................. 
Catfish 
Chaunel bass 
Cmvallo 
Croakers ............................ 

3,000 

............... ......................... ........ . ....... ...... 3utt‘alo-fish I.. .....I.. I 

Jewfish ................................................................. 
Mullet. ............................. .I.. ....... .I.. ...... I.. ... .i56. 1. ...... .I 
Pike ................................. 800 24 22 I Pompano ................................................................ 
Sheepshead .......................... 7,000 280 0,500 Alioemalter ............................................................... 
S”anish mnckerel. ....................................................... 

Sailor’s choice ...................... .i 750 1 90 1 750 1 2!: 1 
Striped bass ............................................................. ................................ 12, 000 Trout 12,500 
Miacellanoous nsll ................... 1 5,000.I‘ . I 5,000 1 % 1 

-.----, - 
’ 2, 800; 270 1 121,336 2,818,900 Total .......................... 1 43,060 I 1,579 1 42,Od I 1,530 1 
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$180 
1,882 

490 
748 

76.-Table showing by counties and apparatus the yield of the uhore$uheries of Texas in 1889 and 1890-Cont'd. 

3,000 
56.500 
11,300 
17,700 

I 
__-. I Cameron. I Total. 

3,300 

640 
3,760 
1,120 

80 
1,300 

685 
1,250 

932 
1,233 

11,000 

3,030 ___ 

Apparatus and species. I 1889. I 1890. 1 1889. I 1890. I 

88,500 -_-- 
8,000 

39,500 
31,150 
4,000 

36,500 
10,750 
4,800 

21,600 
37,100 

202,400 

67,000 

-- 
_____- _____- 

-___ ___ 

~~ 

Total .......................... 
Lines : 

Bluefish 
Catfleh .............................. 
Channel baas 
Drum salt-water .. ~. 
Jewildh.. 
Sheepshead.. 
Snappers, red.. 
Trout.. 
Miscellaneous5sh ................... 

Total .......................... 

Cash nets: 
Bream and sun5sh.. 
Mullet. .............................. 
Trout ................................ 
Miscellaneous flsh.. .. .:. ............ 2,000 2,000 17,300 

54,400 

7,500 240, 7,500 240 85,300 
====-==-_== 

......................................................... ! ....... 8,000 

............................................................ 28,500 .................................................... 4,000 ................................................................ 82,500 ............................................................ 10,400 .......................................................... 22,000 .................................................................. 20,200 
12,000 500 13,500 550 34,500 

35,500 1,675 38,500 1,800 257,600 

23,500 1,175 25,000 1,250 91,500 

------ 
~ 

Spears : 

Hiscellaneous : 

Flounders 

Oysters .............................. 
Crabs ................................ 
Shrimp. ............................. 
Terrapins. 
Turtles .............................. 

Value. [ Pounds. 

............................................................... 04,000 
___.________ -- 

29,400 1,700 29,400 1,700 2,378,250 
3,000 50 3,300 55 189,400 

38,000 1,180 36,800 1,130 241,500 ............................................................... 34,530 
50,000 440 48,000 ,410 1 . 489,400 

105,075 2,926,000 
5,030 100,800 
7 555 I 175,800 

7,757 500,000 
6: 000 5,900 

-- 
L32,317 1 3,708,500 

6;975,300 

$180 
1,855 

590 
105 

3,430 

640 
1,815 
1,185 

80 
1,500 

824 
240 
995 

1,316 

8,505 

3, zoo 

L21,910 
5,095 
5,670 
1,457 
7,985 

-- _- 
_- 

42,087 

!79,005 
- 
- 

The shore flshiltg industries.-The extent of the wholesale fish and oyster trades 
and of the turtle-canning industry of Texas is shown in Table 77. Thirteen firms, 
located at Galveston, Matagorda, Corpus Christi, Lavaca, Aransas, and Point Isabel, 
were engaged in 1890; these employed 161 persons, had shore property and cash cap- 
ital worth $161,000, and paid $32,200 in wages. The products handled cost $260,705 
and when sold brought $426,050, the enhancement in value being $166,346, a sum 
representing the gross profits of the trades. 

77.-Table showing the wholeeale oyster and fish trades and turtle canning of Texas in  1889 and 1890. 
~~ 

Designation. 1889. 

Number of flrme.. .................................... 
Number of employ&. ................................. 
Cash cap tal .............................. 
Wa es paid. .......................................... 
Oys%rs handled ............................ .barrels.. 

Value paid ........................................ 
Value received.. .................................. 

Fish handled .............................. ..pounds.. 
Value paid.. ...................................... 
Value received.. .................................. 

Turtles handled ............................ .pounds.. 
Value paid.. ...................................... 

Cans prepared: 2-pound meate.. .......... number.. 
2-pouud soups. .'. ....... .number.. 
3.p0U11d aoiips.. ........ ..number.. 

Value received. ................................... 
Enhancement in value of products .................... 

Value of p roperty .......................................... 
11 

185 
$78,600 
$39,500 
$28,700 
118,650 

$100,840 
$177,975 

3,030,000 
$126, 980 
$105,850 
210,000 
$3,900 
35,000 
3 000 
6: 400 

$10,900 
$147,006 

1890. 
_--__ 

13 
161 

$1 07, 500 
$53,600 
$32,200 
130,900 

$118. GOO 
$106, 350 

3,320, 000 
$137 050 
$216: 800 
243 000 

40,000 
3,600 
0,000 

$12,900 
$105,346 

$4: 455 



4.-REPORT ON A COLLECTION OF FISHES FROM THE ALBEMARLE REGION 
OF NORTH CAROLINA. 

BY HUGH M. SMITH, M. D. 

INTRODUCTORY NOTE. 

In the summer of 1888 tho U. S .  Fish Commission conducted an extensive investi- 
gation of the fresh-water streams of the Alleghany region of North Carolina, Virginia, 
and Tennessee, with reference to the fish occurring in the different river basins of that 
section. Professor Jordan, under whose direction the field work was accomplished, 
has published a report on the results of the explorations". 

The inquiry in North Carolina was very complete and comprehensive for the 
region specified; but by referring to the report cited it will be seen that a large portion 
of the State, extending from the coast to the Piedmont region, so called, and embracing 
many thousand square miles, was not included in that investigation, nor is it appm- 
ent that others have examined the fresh wuters of this area with reference to the lashes 
inhabiting them. In this territ'ory, therefore, it was conceived that any ichthyological 
work would be of interest in itself and also valuable as a supplement to the inves- 
tigations of the upper courses of the important rivers debouching into the lowlands. 
Accordingly, iu April, 1892, the writer was instructed to make an examination into 
the fish life of this region, acting undeF instructions from Mr. ltichard Rathbun, who 
is in charge of the scientific work ofthe Commission. 

Only a brief time could, a t  this period, be devoted to this work, and it was decided 
to restrict the inquiry to Albemarle Sound and its tributaries, with a view to make 
the collections in that hydrographic basin as complete as possible, rather than cover a 
wider area less thoroughly. The possibility of making collections at this season was 
something of an experiment; it was not Iruown that the condition of the water would 
permit the cap.ture of those smaller forms tbbout which we have the least information; 
but it was thought that certain features of the fauna could be better observed than 
at other times, and that some light might be thrown on the presence and movements 
Of the local fishes immediately after their emergence from their winter habitat. An 
opportunity was also afforded to inspect some of the noted shad and alewife fishing 
Stations of this region. 

* lbport of Explorations inedo during 1888 in the Alleghany Region of Virginia, North Carolina, 
and Tonnossoo, and in western Indiana, with an aoooiint of the fishes fonnd in each of tho river besins 
Of' those regions. By David Starr Jordan.-Bulletin U. S. Fish Coiumisfiion, 1888. 

\ 
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Spocics. 

Alewives ....-. ....................... 
Black bass. ............... ____. ....... 
Catfish.. .............................. 
Piko .................................. 
Shad .................................. 
Strawberry bass ...................... 
Striped bass.. ......................... 
SLur eon 
W1& p&% 1 1 : :::::: 1 : : 1: : : : 
All othor spooios.. ........... _ _ _  ...... 

EGIS..  ................................. 

Albemarle Sound is said to be the largest coastal body of fresh water in the world, 
and it is certainly the largest of’ the kind in the United States. It is 60 miles long 
from east to west, and has a maximum width of 15 miles and an average width of G 
or S miles; its area is 453 square miles. At its eastern extremity it communicates on 
the north with Currituck Sound, and on the south it merges into Roanoke and Croataii 
sounds, through which it enters the ocean by means of openings in the sandy ~ b a n k s ”  
which skirt the ocean front of the State. 

The shores of the sound are low throughout and for the most part marshy; they 
are very generally fringed by cypress, juniper, and other tTees which are characteristic 
features of the paludal sections of this State. Some of the longest rivers of the State 
empty into the sound and numerous short streams enter it. On its northern shore, 
four sbort rivers, rising in swampy areas in or adjacent to the Dismal Swamp, enter 
the sound by wide mouths; these are the North, Pasquotanlr, Little, and Perquimans 
rivers. At the extreme western end of the sound, the Ohowan River terminates on 
the northern side in a broad estuary, and tho Roanoke River, flowing from the west, 
enters by two narrow mouths. On the southern side, there are two short, sluggish 
streams known as the Alligator and Sonppernong rivers. 

Viewed from the standpoint of commercial fishing, the Albemarle Sound region 
is one of the most important in the United States, and there is no other fresh-water 
basin on the Atlantic coast having such extensive fisheries. The especially prominent 
fish occurring here are the shad, alewives, striped bass, black bass, and white perch. 
The seine fisheries for shad and alewives are by far the largest in the country. In 
1890 the following quantities of the more important economic fishes mere taken in 
the sound and its tributaries, the total output reaching the enormous quantity of 
18,663,102 pounds, with a value to  the fishermen of $439,581 : 

I?oonds. 
...... 

13,723,573 
386,000 
21,1385 

32,010 
3,138,1130 

28,075 
474,744 
118,085 
41 4,745 
180,235 

145,700 

Yduo. 

$140,047 

- -__ 

19,206 
I351 

0,414 
I, 845 

217,200 
1,106 
25,320 
3,407 
15,402 
8,827 

I I ____ 
Collections were made at numerous places in the basins of tlie I’asquotank and 

Roanoke rivers, and in Edenton Bay, at the mouth of the Chowan River. In tho 
following pages the localities in which collecting was done are described and the 
species found in each of the difierent sections are enumerated. The physical conditions 
prevailing at the time of the investigation were somewhat unfavorable. The water 
temperature, elsewliere recorded, was very low and no doubt kept the smaller fishes in 
the deepest parts of the streams, where they were least accessible. High, muddy water 
was generally met with, which, together with large quantities of drift wood, greatly 
interfered with seining and reduced to some extent the number of specimens a d  
species obtained. To these circumstmces is to be especially attributed the relativ6 
scarcity, as regards both species and individuals, of cypriiioids aiid other small fish, 
as shown in the following lists. I Nevertlieless it is thought that the collection is 
sufficiently complete to convey a Satisfactory idea of tlie fish life of the region. 
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The number of specimens preserved was about 800; these, together with others 
observed but not collected, represent 18 families, 35 genera, and 46 species, as follows : 

1. Acipenser sturio oryrhynchus. 
2. Amia calva. 
3. Amciurus albidus. 
4. Ameiurus ncbnlosus. 
5. Xlurichthys Inminus. 
6. Erimfeon sucetta. 
7. Moxostoma anisurum. 
8. Moxostoma crcwdiLbre. 
9. Hyboguathus nurholie. 

10. Notropis hudsonius. 
11. Notropis niveus. 
12. Semotilus atrom:iculntcs. 
13. Notemigonus chrpsoleucus. 
14. Cyprinus carpio. 
15. Clupca modiocris. 
16. Clupoa pseudoharcngiis. 
17. Clupea mstivalis. 
18. Clupea sapidissime. 
19. Brevoortia tyrciniius. 
20. Dorosoma cepedinnum. 
21. Fundulus dinphiluus. 
22. Gambusia patrnelis. 
23. Lucius cnuericanus. 

24. Lucius reticulatue. 
25. Anguilla chrysypa. 
26. Tylosurus marinus. 
27. Querimana gyrans. 
28. Meuidia beryllina. 
29. Aphredodcrus sayanus. 
30. Centrarchus macropterus. 
31. Pomoxis sparoides. 
32. Chmnobryttus gulosue. 
33. Enneacanthus obcsus. 
34. Enneacanthus simulans. 
35. Lepomis suritus. 
36. Lepomis pallidus. 
37. Lepomis gibbosus. 
38. Micropterus salmoides. 
39. Et8heostoma nigrum olmstedi. 
40. Psrca flavesceus. 
41. Stizostodion vitreum. 
42. Boccus lineatus. 
43. Morone americana. 
44. 1’:mlicb thys lothostigma. 
45. Achirus fasciatus. 

Prof. Jordan, in the report cited, spenkiiig of the fishes of the lowlands, makes the 
following reinarks which have application to this collection and may appropriately be 
quoted : 

Additional confirmation has been givon to the idea that the lowland swamp fishes of the United 
States are reinnins of an corlier end, in part, now extinct fauna. To such a fauna, i t  is gen3rally 
admitted, belong tho genera Aniia and Lepiaostetis. To this list I would add Umbra, hoiua,  Cholo- 
gaster, Ap/~redoderr~s, ,Jordanella, h’lassoma, Acaniharohue, Po~iboxis, hneaoanthua, Meaogordatiue, and, 
doubtless, Percopsis. The upland fishes secm to be mostly of reccnt origin, the species of Notropie and 
Etlceostonta probably latest of d1. 

A study of the common uames applied to the fishes of this section is not without 
interest. Some very inappropriate and singular names are in use which do not 
appear to have been recorded. An amateur ichthyologist makiiig up a list of tho fishes 
of this region based on tlie local names would be led to some very strange conclusions 
and would not add to his reputation by mentioning tlie “California salmon” and 
6‘ brook trout 9’ as being not uncoinmon, while he would probably experience consider- 
able difficulty in identifying such fish as the Lgsalt-water pike,” “Bier,” and “horse- 
fish.” 

From another point of view the preseiitation of the popular names is important. 
With the advent of fishermen from other States or localities, new names will be 
brought in, and the original dosignation’s employed in the region will in time be 
supplemented or supplauted. It therefore becomes a matter of interest to record the 
names in present use. 

In  the annotated lists under each locdity, tho vernacular synonyms heard during 
this inquiry have been given. In the following table some of these local names have 
been brought together for convenience df reference and for comparison, their distri- 
bution among the principal fishing towns of the sections visited being shown. The 
list could doubtless be augmented by additional inquiries, and a few common desig- 
uations known to be oinployed in this region, but which were iiot heard by the writer, 
have been omitted. The absence of a check inark ( x ) in tlie table indicates either 
that the species was not detected or tlist 110 common name was heard for it. 
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Blackfish ............................ 
Grindle.. ................. 
Black cat ................. 
Bullhead. 
Catfish 
Creek cat 
ltiver cat 
Sound cat.. 
White cat.. ............... 
Yellow cat. ............... 
Silvcr cat.. .......................... 
Goldcn-5nned mullet 
Golden mullet ............ 
Horsefish 
Mullct.. 
Itedfiu 
Hedhorse ................. 
Redhorse mullet 
Sur.king mullet 
Trout sucker ........................ 
Sucking mullet 
Itoach .................... 
Shinor .................... 
Slliuer aunfish ............ 
Eiekiiry s l i d  ........................ 
J w k  ...................... 
Gog h - e y e  ............... 
Herring .................. 
May herrin6.. ....................... 
School herring.. 
l~uptish .............................. 
Fatback .................. 
Gizzard shad ............. 
Mud shad.. ............... 
Nanny shiid .............. 
Shiner.. ............................. 
Pikc ................................. 
Red.finnecl pike.. 
Black pike.. 
Dock-billed pike.. 
Jack ........................................... 
Pikc ...................... 
Red-finned pike.. 
Doctor-fish.. ......................... 
Green gim. ................ 
Flier.. ............................... 
Mill.pond pcrcli 
Sunflsh 
S eckled perch ........... 

ub 
Oogrlc-e c ........................... 
Leather-ear .......................... 
~tcd-belly ............................ 
Yellow-telly.. ....................... 
Bluc joe  ............................. 
Blno perch.. 
Rod-bully ............................ 
Robin.. 
Rohin perch.. ............. 
Pollow.belly.. ... i.. 
3hub ..................... 
Welohman ................ 
Englishman ......................... 
Rmcoon perah.. 
itedfin .................... 
Srook trout.. 
:slifoinia salmon.. ....... 
:olden t rout  .............. 
?ickerel .......... .: 
Salmon 
Salt-water pike.. ......... 
Wall-eyed pike ........... 
[Lock ..................... 
Perch ..................... 
Silver porch 

Ulue~ack  ......................... 

CJ: 

MuBohuTl 
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Common names applied to certain fiehe8 in  the Albemarle reyion of North Carolina. 

X x .......... 
X x ...................... 
X x ...................... ...................................... X .......... 

...................................... X ...................................... X .......... .................................... X .......... 
X x ...................... 
X X x . - . . -. . - -. 

X ...................... ................ X ...................... 
X x ...................... 

..................................................... x .......... 

.................................................. X ................................................... x ..................................................... x 
X X x .......... ..................... X ...................... ...................... X x .......... 

X ...................... ................................ X .......... 
x X X X 
x ................................ 
X ................................ 

X x .......... 
X x ...................... 
x X x .......... 

.: . x ...................... 
x X x .......... 

X ...................... ..................... X x .......... 
x ...................... 

X x ...................... 
x X x .......... 
x ................................ 
x x ...................... 

x ...................... 
X x .......... .......................................... X ................................... X .......... 

................... X ...................... 
X .......... 

x X x .......... 
x ...................... 

x x ...................... 
X x .......... ............................... X .......... ........................................ x .......... 

x X x .......... .......................................... X .......... 
x X .......... ..................................... x .......... 

X ...................... 
X ...................... 
x ...................... 
X ..................... ............................................... x 
X x .......... ........................................ X .......... 

x ................................ ................. X x .......... 
X X X X 
x ................................ 

X ...................... ..................... X x .......... 
x ................................ .................................. X .......... 
x ................................ 
x ................................. ................. x ...................... .................................................... X 
x ................................. 
x ................................ 
x X X X 
x X x .......... ............................................... X 

.............................. X . 

Scientific names. 

Amiacgva .................. 
M e i u r u s  albidus ........... 

Ameiurna nobulosue.. ...... 
Xlirrichtl ip iiiariuiit~. ...... 
Muruatomu crusailabro.. ..... 

Moxostoma nnisiirum.. ..... 
Noteiuipoiius cliryaoleucus . 

Clupea mediocrin ........... 
Clllpen pReudobnrcngue.. ... 
Cliipea mtivalis ............ 

Bravoortin tyrannus ........ 
Dorosoma ccpcdianum ...... 

Lucius americanus .......... 
Lucius reticulstus.. ......... 

Tylosurue marinus. ......... 
Centrarchus macropterus.. .. 

Pomoxis sparoidos ........... 
Clirenobryttus gulosus.. ..... 
Lepomis auritus ............. 

Lepomis pallidus ............ 
Lepomis gibbosus ........... 

Microptorun salmoides.. ..... 
Peron flavescoue ............. 

Stizostedion vitreum ........ 

Ro~clls lineatus.. ............ 
Morone americana ........... 

Local names. 
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THE PASQUOTANK RIVER. 

This is the largest of the dhort rivers flowing southeast into the northern side of 
Albemarle Bound. It has itq origin in the Dismal Swamp, &nd in the upper part of 
its course is shallow, narrow, and tortuous. Below Elizabeth City, however, it sud- 
denly becomes a wide and deep stream of considerable commercial importance, and at 
its mouth, 18 miles below the city named, has a width of 8 miles. The water is strongly 
contaminated.with juniper and cypress, which give it a characteristic dark color and 
peculiar taste. The other short rivers on the northern side of the sound are essen- 
tially similar in all physical respects, and i t  may safely be assumed that their fish 
faunas are also alike. Collections were made at the following places in the basin of 
this river : 

(a) Pasquotank River at Elizabeth City.-The river at  this point is about half a mile 
wide, with low banks, wooded or bush-fringed shores, and occasional bayous or marshy 
tracts. Temperature of water April 8, 760 F. 

( b )  Davis Bay.-This is a detour in the right bank of the Pasquotank, about 5 
miles below Elizabeth City. The shores are for the most part sandy. Seining was 
done off the mouth of a small creek, on asand bar formed by the mutual action of creek 
and river. Temperature of water April 8, 780 F. 

(0) Newbegun. Creek.-This is a short and shallow but broad tributary of the Pas- 
quotank, entering the right side of that river about 8 miles below Elizabeth City, 
The bottom is mostly of mud. The shores, which are low and marshy, are wooded 
with cypress, pine, and smaller shrubbery. The water is fresh, and normally of a 
brownish color, but at the time of visit was somewhat muddy, owing to a recent rain, 
The creek is fed by small, sluggish streams, which emerge from the cypress swamps, 
and has little or no current. Temperature of water April 8, 780 F. There is some 
commercial fishing in this creek, of which advantage was.. taken in determining the 
character of the fish fauna; haul seines, gill nets, and eel pots are the apparatus 
used. 

(a)  Road Ditches and Drains.-Throughout this county the principal roadways 
are bordered on either side by ditches, which coriimunicate with sloughs and drains 
running through the adjoining farm lands and ultiiiiately finding their way into the 
Pasquotank on the east or the Perquiinans on the west. The ditches are usually oiily 
1 or 2 feet wide aiid a few inches deep; but in places they are somewhat wider 
and deeper. The smaller ditches must dry up at times, but the larger ones prob- 
ably retain their water continually. In many places there is a growth of Illamentous 
algae. A species of fresh-water shrimp (Palmmoltetes exiZipes) is abundant in them. 
Collections were made at a dozen difbrent points. A recent rain had made the water 
8omewhat muddy. Temperature April 8, 770 F. 

In the following list of fishes the localities in which the various species were ob- 
served are indicated by the use of the letters (a, b, C, and d) which precede the names 
of the stations in the foregoing paragraphs. 
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FISHES OF THE PASQUOTANK RIVER. 

1. Acipenser sturio oxyrhynchus (Mitchill). Sturgeon. (a.) Not abundant in tho Pasquotank and 
much loss numerous than formcrly. 

2. A d a  calva Linnacus. GrindZe. (a, 0.) Common. Examples 2 feot long observcd. Of no com- 
mercial value, the  flesh being “cottony,” but is sometimes eaten by negroes. 

3. Ameiurus albidus (Le Sueur). Blaclc cat; White cat. (a, b, c.) Very abundant. Most of the  fish 
taken at this time by the commercial fisherman wore small, but E O ~ C  were a foot in length 
and a few wcrc 20 inchea long. Somc of the largest specimens had full-grown alowivcs in 
their gullets’ when caught. Under the name “white cat,” the fishermen recognizc tho fish 
having a milky or diisky color, dnll red fins with dark edges, and a white iris, They are most 
common in the lowor river, where they seem partial t o  the shoals, whenee, probably, their 
bleached appearance. Between tho black and white forms there is every gradation of color. 

The main run of alcwivos in tho Pasquotank River is always followed by a noticeable 
incrcam in the abundance of catfish. Tho fishermen have a saying that when the catfish 
arrive the herring season is over. The catfish are thought t o  follow the  alewives for the 
purpose of feeding on their spawn. In April, 1887, during a poriod of four days, Mr. George 
Waters, of Elizabeth City, caught 118,000 herring; the run suddenly ceased, and on the fifth 
day no herring wero taken, but an onormous haul of catfish was made. 

4. Ameiurus nebulosus (Le Sueur). FeZZow cat. (a, c.) Much loss numerous than tho preceding. 
Most common about wharves, feeding on refuse. Above dnrk green, sides golden yollow 
obscurely mottled with green, beneath pale yellowish or white. An example from station a 
has tho following features: Length, 123 inches; head in body,3+; depth, 4; anal base,4; 
pcotoral spine in head, 23; anal rays, 22. 

(a.) First appoarod in this river as the result of the breaking 
of the dam of a carp pond, and is now occasionally takeii. The peculiar hard water of tho 
river appears t o  improve the food value of the fish; tliroo pcoplc intorviewed spoke in high 
terms of its edible qualities. 

. 6. Hybognathus nuchalie Agassiz. (6, 0.) Apparently the most abundant cgprinoid in this river; 
41 specimens preserved, from 2* to 4+ inches long. Dorsal, 7 or 8; anal, 8; hcad, 4 or 4t; 
depth, 

7. Notropis hudsoniue (Clinton). (b.) Three specimens. In theso tho variations in the dental 
formula are so marked tha t  it may be proper to describe the fish. Color above palo groen, 
the scales with dark edges. A lateral silvery band, with black punctulations terminating 
in a distinct rouudish black spot at base of caudal. Lateral line complete, nearly straight 
except a t  origin. Dorsal rather nearer snout than base of caudal and over ventrals; the 
latter reaching the vent; caudal deeply forked. Mouth on level with lower edge of orblt, 
small, somewhat oblique, not reaching half way to  eye; lower jaw included. Snout rugose, 
rounded. Eye large, longer than snout, and equal t o  interorbital. Teoth hooked, with 
well-developed grinding surface. Other features of these specimens are brought out in the 
following table : 

5. Cyprinus carpi0 LinnaouH. Carp. 

Fish 20 inches long havc boon caught. 

or 4g; eye, 3 to 33; scales, 5-37-4 to  5-45-4; scales bofore dorsal, 14 or 15. 

Specimens. 

No.1 ............ 
No.2. ........... 
N0.3 ............ 

Length. I- Head. Depth. 

-1-1- 
Uoreal. Anal. Scales. before Teeth, I i I:::::j 1 

In his definition of the genus Hicdsonius, id which the species undor consideration was 
plaeed, Girard“ gives the variations in the  teeth as 2,442,  2,4-4,1, 0 ,442 ,  and 0,4-4,l. In 
rccent works, the formula 2 , 4 4 2  is not mentioned, and the absonce of teeth from the  inner 
row, as in two of these specimens, docs not appear to have been previously noticed. 

*Proc. Acxd. Nnt. Soi. Phila., VIII, 1866, p. 210. 
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8. Notemigonus chrysoleucue (Mitchill). Shinw; SSiney 8unJidi; Roach. (a, b, c, d.) Everywliero 

abundant. Said to be the  principal food of tho black b:~ss. Tho litrgost spocimen obtaiuod 
was 7% inches long and was a female in condition to spawn ; tho ventral fins woro uniformly 
crimson in color, the anal dull orange at base, with a black margin. In othor examples tho 
fins are yellowish. 

9. Clupea pseudoharengus Wilson. (a, 6,  c.) Less numerous a t  this time than tho fol- 
lowing spocies and occurring in smallor schools. Two specimens 2) and 4g inches long, 
respectively, wero seined in Nowbogun Croek. 

10. Clupea axtivalis Mitchill. Herring. (a, b, c.) Adults and young very abundant. Nulqurour, 
specimens about 1) inches long warc takon in Ihvis  Ray elid Nowbegun Crook, April 8. Thcvo 
in life wore transparont, with tho back, dorsal and caiidd fins, anal base, arid miizzlo voverod 
with fino blaok spots; head, 36; depth, 42; QYC, 3; dorsal, 16; anal, 19. As the adiilt fish h d  
just  begun to oriter tho Pasquotank to spawn, the proserice of such young individuals, haviiig 
the  appoaranco of fish about 3 months old, was vory nncrpectod. Tho esp1:~nation of thoir 
occurronce sooms to  be that i n  all probability :I school o f  spawning fish entcred AlbomiLrlo 
Sound latc in the fall of 1891 aud tho young fish romainod in the  region through t8ho wiiitor. 

11. Clupea sapidiseima Wilson. Sltad. (c.) In  1892, after the shad had entorod Albemarle Sound, 
a protracted period of unfavorable woather, coiisisting o f  cold northerly and easterly winds, 
kept them out of tho rivers on t h o  uorthoru side of the sound, and up to April 7 tho ruii liad 
not begun in tho Pasquotank, althoiigh tho fish were daily espocted, tho waters of tho 
sound being reported as tecining with them. In Newbegun Crook one adult malo, & ‘( fore- 
runnor” of the fisliermen, was taken April 8. Shad have boen kiiown to spawn in the strong 
juniper and cypress water of tho uppcr course of the river. 

12. Brevoortia tyranpus (Latrobe). Fatbaok. (a.) Small bodies of adylt menhaden occasionally 
ascend tho Pasquotank River to Elizabeth City, and schools of young fish are also observed; 
this is usually during a period of dry woather, whon the  water of Albomarle Sound beoomcs 
brackish. This habit of the fish of asoendiug fresh-water streams has also been observed in 
the Potomsc River. In 1892, a t  the shad-hatching station of tho U. S. Fish Commission, 
about 15 miles below Washington, niimerous young specimens about 4 inches long wcre 
taken oarly in  June and 2 adults wero socured in the seine in May. The water here is rarely 
brackish and at those times was quite fresh. 

13. Doroeoma cepedianum (Lo Sueur). Aranny 81~ad; N u d  diad. (a, b, 0.) Specimens from 3 to G 
inches long extremely common; adults also numerous. Young examples from the Pasquo- 
tank River near Elizabeth City have the dorsal and oaudal uniformly dusky and the 
pectorals, vontrals, and aud with dark edges; spooimens from Davis Bay and Nowbegun . 
Creek have the lower fins white, Tho dark spot on the shoulder of immature individuals 
is lustrous purple in life. 

14. Fundulus diaphanus (Lo Sileur). (a, b, 0.)  Numerous small specimens obtained, tho largost 28 
inohes long. Very abundant in Nowbegun Crook. Two males 28 inchca in length from 
Davis Bay are marked by about 21 dark transverse stripes, alternating with silvery ones; the 
dorsal is distinotly mottled with dark and white spots; the  lower fins in one specimen are 
bright yellow, in the  other white; hoad, 3); depth, Q; eye in head, 3%; dorsal, 14; anal, 
11 and 13; scales, 45-18 and 45-20; scales before dorsal, 21 and 22. 

15. Gambueia patruelie (Baird & Girard). (a, c, d.) Exceedingly oommon. The fish occurring in 
ditchcs and drains are very palQ and shorn no traco of b dark bar or spot bolow the orbit. 
Speoimens from the colored watore of tho rivor and Nowbegun Creek are dark greenish- 
brown and have a distinct purple bar borionth tho eyo. The proportion of males to  females 
is as 1 to 3. Ova at this time not in  an advanced state of development. 

16. Luoiue reticulatus (Lo Suour). Pike. (a, c.) Common. Ofton takon by the commercial fishor- 
mon, ospecially in creeks and bayous. Examples from 8 to 18 inches long observed, feeding 
largely on alewives a t  this time. 

17. Anguilla chryeypa Rafinosque. XcZ. ( ( 1 ,  b, 0 . )  Taken at almost every haul of the seino. 
Specimons from 2 iuchos to  2 feet in lcngth observed. 

18. Tyloeuma marinus (Bloch & Schnoider). Grecs gar. ( u . )  Not rare in the lower river. A speci- 
men obtained at Nowbogun Croek was 18 inchos long, which is the usual size obsorvcd. 
The negro fishermen are fond of this fir,h and oonsidor i ts  flesh good. 

Dorsal, 7 or 8; anal, 14 or 15; scales, 10-45-3 to 1040-3. 
Cog&-eye. 



192 BULLETIN O F  THE UNITED STATES FISH COMMISSION. 

I Eyo in 

orbital. 
Locality. Head. Depth. 1 Ezf in intor. Doraiil. Anal. 

.________ _________ ___ -_._ ~- 

1 IV-I,7 11,7 
1 IV-1,8 II,9 !; :i 1 !* Key West, Fh . _. . ~. . . 

Davis Bay, N. C.. . .. . . . 

19. Querimana gyrans Jordan & Gilbert. (b, e.) This diminutive mullet was very abundant in 
small schools in Davis Bay, where hundreds were taken in company with the  other smaller 
fishes credibed to that place. I n  Newbegun Creek the  species was rare, only one specimen 
being obtained in numerdus hauls of the seine. 

This species was originally described from Key West, Fla., and has not previously been 
observed north of Charleston, S. C. It is a marine fish, whose occurrence in the Albemarlrle 
region so far from salt water is a matter of considerable interest.* The specimens at hand 
agroo very closely with the original description by Jord:in & Gi1bert.t The points of simi 
laritg and difference are brought out in the following comparative table : 

Scalrs. 

... 

280r2D 
28 to30 

Examples from this region are uniformly larger than the types, being from l& to 14 
inches long, instead of 2 of an inch; Dr. Jordan and others, however, have since taken 
specimens as large as ours. The opercles and cheeks are covered with large scales, which 

, are deciduous and often absent in alcoholic specimens. 
(b, c.) Eight specimens about 2 inches long. Head, 4.9.; depth, 53;  

eye, 3; dorsal, 1v-1,10, v-1,10, or v-1,11 j anal, 1,16 or 1,17; scales, 40-8. 
20. Menidia beryllina (Cope). 

21. Pomoxis sparoides (Lac6pbde). Speckled pwclt. (a, c.) Common. 
22. Lepomis gibbosus (Linnmus). Robin perck. (a, 0.) Very abundeut. 
23. Micropterus salmoides (Lae6pbde). Chub; Welchman. (a ) Abundant. Often seen jumping 

24. Etheostoma nigrum olmstedi (Storm). (0 . )  Two spccimons. 
25. Perca flavescens (Mitchill). Rod$n. (a, c.) Spawns in Februarg. Less abimcl:int and valnwbl@ 

thaii the white perch. 
26. Stizostedion vitreum (Mitchill). Jl’all-eyedpilcc; Salt-water g i k c ;  California aalinon. (a, c.) In 

tho Pasquotanlr River numbers of tlicse fish arc t:tlren by tho not fislicrnien ; they are 12 to 
15 inolies long and are said to havo l ~ o o u  known in tho river only 11 few years. Under tho 
mistaken impression that thoy are salt-water fisli which linvc wmdored hero, some of the 
fisherrnun call them “salt-water pike," to distinguish them from the fresh-water pikc (Lttcit~a). 
The equally inappropriate name of “Celiforni:~ Salmon” was also hoard in the lower part  of 
the river. They 
have become popular locally, however, and a1w:tys mect with ready sale. 

27. Roccus lineatus (Bloch). Rock. (a.) A common spring migrant in the Pasquotanlr. Speci- 
mens from 6 to 30 iuches long observed. 

28. Morone americana (Gmeliu). Perch. (a, b.) More numerous and more valuable as a food-fish 
than the yellow perch. Young fish 2 or 3 inches in length very abundant, seined with 
Hybognathua nuohalia, Menidia beryllina, Querintana gyrana, etc. 

out of tho water. 

The paired axid an01 fius are bright red, whence tlie local iiaine. 

The fish are hardly abundant enough to  11:~ve corumercial importance. 

“The range of this species has recentlv been still further extended by its capture in the  Chesa- 
peake Bay. Mr. W. C. ,Kendall, of the TJ. S. Fish Commission steamer Zi‘is7b Bawk, states that tho fish 
was abundant in the lower Chesapeake and a number of specimens were taken July 8, 1892. Mr. 
Kendall observed the  fish gyrating, as described by Jordan & Gilbert, a habit not observed by the 
writer in North Carolina. 

tProc. U. S. Nat. Mus., 7, 1884, p. 26. 
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E D E N T O N  BAY. 

Edenton Ray is a broad indentation lying east of the mouth of the Chowan River, 
from which it is separated by a large, swampy projection of land. It is about 2& 
miles long and 3 miles wide at  its mouth. The town of Edenton is at its head; here 
two small creeks, arising in wooded swamps, flow into the bay on either side of that 
place. The bay is an important fishing-ground for shad, alewives, striped bass, etc., 
and is resorted to by the fishermen of Edenton. The waters of this bay were exam- 
ined a t  the following points: 

(a) Edento?z.-Collections were made at the mouth of a small creek entering the 
bay from the eaet. On the right bank of the cretk there are wharves and fish-houses; 
the refuse here thrown into the water attracts schools of small fish, such as minnows 
and silversides; also yellow and white perch, sunfish, etc. The shore of the creek 
opposite the town is low, partly wooded, and for the most part sandy; the bottom in 
places near the shore exhibited a sparse growth of Nyriophyllum in small clusters, in 
which darters were found in considerable numbers. A fresh-water shrimp (Palamo- 
netes cxilipcs) was present in abundance, arid numerous specimens of a crayfish (Cam 
barus bZaqadingii) were taken. Temperatwo of water April 11, 560 F. 

(b) Reedy Poiat.-This locality is a t  the western side of the mouth of the bay 
and is resorted to by the pound-net fishermen, from whom specimens were obtained. 
At  the time of visit, shad, alewives, striped bass, catfish, flounders, perch, suckers, 
etc., were being talcen. 

(c) Ncinner Point.-This is at the c!astern side of the mouth of Edenton Bay and \ 

ifi the former site of an important steam-seine fishery. The shore here is high and 
sandy and is admirably adapted to seinc fishing. A heavy wind rendered the water 
muddy and made collecting difficult, but a large number of speoimens were neverthe- 
less secured. Temperature of water April 9, 640 F. 

(a) Cypress Swmnp, ?ic~(r Ec7elzton.-A small swamnip southeast of Edenton drains 
into Edenton Bay by a shallow creek which crosses the road to Skiliner Point about 
3 miles from Edenton. The water is colored a peculiar reddish-brown by the cypress 
and juniper trees in the swamp. The creek at  this point appeared to contain Gambu- 
sia patruclis to the exclnsion of almost every other species. Teuiperature of watcr 
April 9, 6 7 O  F. 

All the roadside ditches and drains teem with Qambuus.ia, which may be said to be 
the characteristic fresh-water flsh of this section. 

In tho following list of fishes observed in adenton Bay, the species occurring at 
the four stations niontioned are indicated by the letter8 (a, b,  c, d )  which precede the 
description of the places. 

FISHES O F  EDENTON BAY. 

1. Acipenser sturio oxyrhynchus (Mitohill). Stzwgoon. ( b . )  Caught in conaidorable numbers, but 
is muoh less numerous than formorlg and the demand is greater than ever bofore, owing to 
the market which hns boon oroated for the roe. 

2. A d a  calva Liuniaus. ( b . )  Common in the sound, whore it  reaches a longth o€ 
2 feet or more. The young fish are said to follow tho female, us newly hatohed chickens do 
n hen. 

Grindlo; 13lackfish. 

3. Ameiurus albidus (Lo Sueur). Black cat; White cat. (a, b.) Commoii. 
3’. C. B. 1891-13 
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4. Ameiurus nebulosus (Le Sueur). Pclloto cat. (a, 6.) Common. Not esteemed as a food-fish and 
of little commercial value. 

5. Xlurichthys marinus (Mitchill). This fish is casually seen in Edenton Bay, and 
is recognized by the  fishermen as a straggler from salt-water. It is called “silver catfish,” 
as I am informed by Mr. J. L. Leary; of the U. S. Fish Commission, who has taken it while 
shad-fishing. 

(a.) A single specimen, 4;tinches long, was obtained at Edenton. 
It has an obscure dark bar along the side and about six broad irregular cross-bars of ID 

dark bluish color in life. Body above dusky, with UI bronze reflection, below cream color. 
Dorsal and caudal rays dark; ventral and pectoral fins pale, with dark tips. Head, 4; depth, 
34; eyc, 44; dorsal, 12; :mal, 6; ventral, 9; scales, 45-16. 

7. Moxostoma crassilabre (Cope). Redhorsc; Rcdkorsc ,mullet; Sucking ?)hicllct; Trout sucker; Goldclb 
mullet; Goldenlfinncd mullci. (b.) [Ptycltoatoit~us crasailabris Cope; ilfozostoitia craaailabro, 
Jordan & Gilbert, Synopsis; not hfoxostoma crassilabrc, Jordan, Manual, 5th ed., which is 
Mozostoma bruvicqs (Cope).] Fish which are provisionally identified as this specieb are 
common in the sound a t  this time :tnd arc taken with tho shad and alewives, with which 
species they appear to  be ascending tho rivers. All the common namcs given were h o d  
at Edenton and vicinity. golden-finned mullet” are trade names, 
which are also in use at Elizabeth City aud other places on the sound. The smaller indi- 
viduals with plainer colors are usually known as “sucking mullet ” and ‘‘ trout suckers,” the 
other names being ttpplied to the large marketable fish. 

An example 15 inches long from tho pound nets a t  Recdy Point seems to be identical 
with a single large fish taken by Jordan in the Little River, a branch of the Neuse, a t  
Goldsboro, N. C. Head 
very small, 5 in length, broad above. Snout blunt, overhauging mouth. Mouth moderate, 
the lips plicate, tho lower lip truncate behind and finely papillose. Eye 4) in hcltd, 2Q in 
interorbital, 16 in snout. Dorsal with the free border rather deeply incisod, the longest 
ray longer than head and base of fine; dorsal raLys, 11, 13. Caudal lobos about equal. Scales, 
W5-5. General color pale yellowish-red, dusky above, lighter beneath, with silvery 
reflections. Lowcr fins pale orange or rcd, the dorsal with a black membrane. Each scelc 
above lateral line with a dark spot at base of exposed part, this marking being most pxo- 
nounced on the back. Cope’s description of M. eraasilabrc agrees very closcly with the 
foregoing, the only noticeable variation being in the color of the lower fins, which Cope 
says are white. 

8. Hybognathus nuchalis Agassiz. Choby. (a.) S i x  specimens, largest 24 inches long. Head, 4 to e; dcpth, 4 t o  e; eye, 3 to  3); scale8,539-4 to 5-41-4; scales before dorsal, 13; dorsal, 8; 
anal, 7. 

Choby. ( 0 . )  Only one specimen, similar to thosc from the  Pasquo- 
tank River and with the  teeth 2.4-4,2. Length, 2& inches; h a d ,  4;  dcpth, 44; eye, 24 in 
head, f in snout, + in interorbital; scales, 6-34-3; acalcs before dorsal, 14; clorsal, 8; anal, 8. 
Dorsal over ventrals. Teeth slightly hookcd, with grind- 
ing surface. 

10. Notropis niveus (Cope). (a.) Abundant; 27 specimens, the largest 1% inches in lcngth. Body 
above cross-hatched with pale brownish; a dark lateral bt~nd. Head, 4; dcpth, 4& to 44; 
eye, 3 t o  3ji; dorsal, 8; anal, 8 or 9; 8c&les, 6-35-3 to 6-38-3; scales beforc dorsal, 15 or 16; 
teeth, 1,4-4,1 or 1,4-4,0, slightly hookcd, with grindiujg surface. 

Dr. Charles H. Gilbert has kindly cxaniined an example of this series, and, while he 
would not express a final opinion in tho absence of other specimens, thiiiks i t  roferablo $0 

this species. Dr. Jordan records this fish from the upper waters of the Chowan, Itoanoke, 
Pamlico, and ’other rivers of North Carolina, mherc it was found to present so many varia- 
tions that he  is “not sure whether i t  is really distinct from N. iohipplei.J’ There arc in the 
collection of Prof. B. W. Everinann, from the  Tar River at Rocky Mount, N. C., some speci- 
mens of this species similar in all respects t o  those from Edenton. 

Silver cat. 

6. Erimyzon sucetta (LacBpEde). 

i( Golden mullet” and 

Back elcvated, comprcssed, the greatest depth 31- in length. 

9. Notropis hiidsonius (Clinton). 

A black spot at base of caudal. 
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- 
Number. 

.................. .................. .................. .................. 
6 .................. 

1 
2 

4 
a 

11. Notemigonus chrysoleucus (Mitchill). Roach. ( b . )  Abundant a t  this time. Caught in seines 

12. Clupea mediocris Mitchill. Hicko9.y sRad; Jaok. ( h . )  Common. 
13. Clupea pseudoharengus Wilson. Goggle-eye. ( 6 . )  Abundant. The fishermen say the goggle- 

14. Clupea Eestivalis Mitchill. 
15. Clupea sapidissima Wilson. Shad. (71.) Now taken in large numbers in the dutch nets. This 

has long been one of the most important fishing-grounds for shad in the Albemarle region. 
At Skinner Point, near the mouth of Edenton Bay, at the  seine fishery of Mr. H. G. Skinner, 
100,000 shad were oaught in 1874 in a single seine during a fishing season of 52 days; this 
is the largest catch ever made on the sound in one seine. 

16. Brevoortia tyrannue (Letrobe). Bugjsl~;  Fatback. Occurs during dry weather, when there is 
a weshward extension of the brackish water. Young fish in schools are also observed at 
such times. 

and pound nets, but of no commercial value. 

eye is the ‘( forerunner of the herring.” 
8chOol hewing;  Bluebaok; May herring. (b . )  Abundant. 

17. Dorosoma cepedianurn (Le Sueur). (a ,  b, c.) Gizzard shad; Nanny shad; Shiner. Common. 
18. Fundulus diaphanus (Le Sueur). ( a . )  Apparently rare, a t  least a t  this season. Only one speoi- 

men obtained. This is a female, 1) inches long; the sides are marked by 12 narrow dark 
oross-bars, and the back has a few dark mot,tlings; the scales are all edged with fine dark 
spots. Head, 3+; depth, 5; eye, 34 in head, 1 in snout, 1 in interorbital; dorsal, 12; and ,  11, 
the  fist rays sheathed by the oviduct; soales, 45-15. 

19. Gambusia patruelis (Baird C% Girard). ( a ,  d . )  Abundant. Examples from Edenton are 
uniformly pale; those from a cypress swamp near that place partake of the dark color of 
the water. 

20 Lucius americanus (Gmelin). Pike. (d . )  One small example from cypress swamp, the only 
other specimens obtained therein being Gambusia. Length, 3 inches; head, 2#; depth, 5); 
eye, 69 in head, 2 in snout; branchiostegals, 13; dorsal, 13; anal, 11; lateral line, about 105. 

21. Lucius reticulatus (Le Sueur). Pike; Duck-billed pike. ( b . )  Common. 
22. Anguilla chrysypa (Rafinesque). Eel. (a, 0.) Small examples common. 
23. Tylosurue marinus (Bloch &, Schneider). Gwen gar; .h3tOl’-fiSh. ( b . )  Not rare in the  sound, 

whore it is oaught in pound nets. Mr. J. L. Leary, of the U. S. Fish Commission, who for- 
merly fishcd in this rogion for a number of years, says the name “doctor-fish” is sometimes 
givon to this specie8 by the fishermen of Edcnton. 

(a, 0 . )  Apparently more abundant than in the Pasquo- 
tank. Tlio collection contains 140 specimens from Edenton and 39 spocimeiis from Skiuner 
point. The fish smm to go in small compact schools; all tlie oxamplcs from station c were 
taken at o m  haul of tho scine, while 8 or 10 other trials in the samc spot yielded none. 

25. Mellidia beryllina (Copc). (a, c.) Fivc specimens from Edenton ngroe in the main with theusual 
doscriptions of this species. The depth is a little less, however, the eye larger, and two of 
the spocimens have the dorsal formula V1-1,10. The principal features are shown in the table : 

24. Querimana gyraiis Jordan and Gilbort. 

Length. H e d .  

Inches. 
-- 

Depth.1 Eye. I Dorsal. I Anal. 

0 VI-I 10 I17 it V-I:11 1:17 
24 VI-I,10 1,111 

IV-I,lO I,17 
V-I,O I,17 

Soales. - 
4 2 0  
40-8 
40-8 
40-8 
40-8 

The eye is greater than suout and equal to interorbitel. Anterior dorsal over vent, and 
nearer snout than base of caudal. The two dorsals itre aeparat,ed by a distance equal t o  depth 
of body or twice length of eye. Anal base black. Silvery band narrow, about as wide &E 

pupil, on the fourth row of scales in the middle of body, slightly involving the thirdand fifth 
rows. Back with a narrow stripe of small spots. Lower jaw scaroely projeoting. A single 
specimen from Skinner Point is 2) inches long, and has head aft, depth 5+, eye 3, dorsal 
IV-IJO, anal ~ $ 3 .  
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26. Pomoxis sparoides (LacBpBde). Speckled perch. (a, b.) Frequents same grounds as the "chub." 
In fall there is son10 angling for the  fish by citizens of Edenton, minnows and grubs being 
the bait used. 

27. Chaenobryttus gulosus (Cuv. & Val.). Goggle-eye. (a.) Common at Edenton. 
28. Enneacanthus simulans ( C o p ) .  (a.) Only t b e e  small specimens obtained. These have the 

following measurements and proportions: Longtli (inches), 2, a&, 2+; head, 2%, 2$,2p;  depth 
25, 2+, 2); eye, 3, 3, 3); dorsal, x,10, 1~,11,  1x,11; anal, III ,~,  I I I , ~ ~ ,  111,lOj scales, 3-30-9, 

29. Lepomis auritus. (Linnmus). Common up the  creeks bl:t 
rare in the open water of the  sound. 

30. Lepomis pallidus (Mitchill). Blue joe. Not uncommon in creeks ncar Edenton, andis afavorite 
fish for anglers. 

31. Lepomis gibbosus (Linimus). Red-belly; Yellow-belly. (a, b . )  Largo aud sm:11I examples abun- 
dant. Not always 
distinguished by the fishermen from, L. auritus; a t  least the same names are sometimcs 
applied. 

32. Micropterus salmoides (Lac6pBde). Chub. (a.) Scarce in the sound, and not often taken there 
by the net fishermen, but quite common in creeks and bayous. Loss nulnorous than in the 
eastern end of the sound. 

33. Etheostoma nigrum olmstedi (Starer). (a, c.) Very abiindant at Edenton, in quiet, muddy 
water; 61 specimens. Rare at Skinner Point; 3 specimcnu. At the fornier station the fish 
were often found in shallow water :imong cluiups of Myriophyllun~. In all tho examples 
examined, the opercles, cheeks, and breast are covered with scales. The features of three 
examples of cach sex are shown in the following table: 

3-29-8, 3-29-9. 
Leather-ear j Red-belly ; Fellozu-belly. 

Occur8 in soimcl and in creeks, and is taken in pound not8 and mines. 

............... Male 
Malo ............... 
Malo ............... 
Female.. ........... ............ Femalo. 
Female.. ........... 

Length. Head. Depth. Eye. Dorsal. Anal. Soalelea. 
_ _ ~ ~ _ _ _ _ _ _ _ . - -  1 l i I l  i i  

Inches. 
X-14 I, 8 532-7 4 9 4 !! IX-14 I, 9 548-7 

2% 4 IX-14 I , 9  5-5'4-7 
4 IX-14 5-52-7 

IX-14 ?: 5-51-7 $ IX-13 I, 9 5-50-7 

34. Perca flavescens (Mitchill). Euglishnkan; Zaccoon perch. (a, b.) Examples 3 to 4 inches long 
very numerous about wharves. Larger fish occur in tho bay, where they are taken in pound 
nets. 

35. Stizostedion vitreum (Mitollill). Pickerel. (b . )  A solitary fish, irregular in abundance and 
movements, but not especially rare. 

36. Roccus lineatus (Bloch). Bock. (b . )  Very numerous a t  this time, very large examples, some 
weighing over 100 pounds, being taken in the  dutch netu. They feed chiefly on shed mid 
alewives and are very gluttonous. 

37. Morone americana (Gmelin). Perch. (a, e.)  Specimens about 2+ inolios long very common, in 
company with &uwiman,a gyrans. 

38. Paralichthys lethostigma Jordan & ffilbert. Flozcndeer. ( 6 . )  Not rare in the &stern end of the 
sound and often taken in dutch nets and seines fished for shad and alewives. Two speoimens 
preserved are 12 and 9& inches long, respectively, with head 3% and 3+, depth 25 and 2f, 
gill-rakers 2-10 and 2-9. 

Occurs abundantly on sandy bottom in Edenton Bag 
and is often taken during the shad season. 

It is caught in poiind nets and seines. 

39. Achirus fasciatus Lac6pDde. Hog-choker. 
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THE ROANOKE RIVER. 

This is one of the longest rivers of North Carolina; it rises in the Alleghany 
Mountains in the southwestern part of Virginia and flows in a southeasterly direction 
a distance of over 300 miles, entering the western extremity of AlbBmarle Sound by 
several narrow mouths. The Roanoke in North Carolina is for the most part a swift 
muddy stream, carrying out into the southern half of Albemarle Sound a volume of 
thick yellow water which is often seen 40 miles below its mouth, contrasting strongly 
with the clear dark water of the nohhern side brought down by the Dhowan. It is 
found that striped bass, white perch, and sturgeon prefer this muddy water and can 
always be taken there in greater numbers than 011 the northern side of the sound, 
where shad and alewives always occur more abundantly. The fishermen have learned 
by practical experience that the larger quantities of rock, sturgeon, arid white perch 
ascend the Roanoke, while the larger run of shad and alewives is in the Chowan. The 
seine and other fisheries of the lower Roanoke axe of considerable importance, shad, 
alewives, striped bass, sturgeon, catfish, suckers, perch, and a number of species of 
sunfishes ( Centrarckidm) being taken in abundance. 

Collections were made at the following places in this river: 
(a)  PZylmoiith a d  uicimity.-Tlie Roanoke River in the ueighborhood of Plymouth 

is a narrow muddy stream, the shores being low, wooded with cypress, pine, and other 
trees, and for the most part swampy. The left bank of the river is of soft mud well 
overgrowii with weeds. Temperature of water April 12, 560 F. Seining was done at 
numerous points in the following localities: 

(1) About a mile below the city on the right bank of the river, on o little sandy 
beach. Work was here made unsatisfactory by a large quantity oi' driftwood in tho 
water, a heavy wind, and high muddy water. 

(2) On the mud flats opposite the city. 
(3) About one mile above the city, on the right bank, at a small sandy beach 

fringed with bushes. 
(4) Two miles above Plymouth at the entrance to Middle Biver, a branch which 

the Roanoke gives off about 8 miles from its mouth and which again joins the main 
river a short distauce from its terminatiou. 

( 6 )  WeZdotz.-This place is 130 miles from the mouth of the river, which .is here a 
narrow rapid stream passing between precipitous baiiks of clay, of which color the 
water partakes. At the time of visit, April 13, the river was much swollen by recent 
raius and was exceedingly muddy. Seining could not be doue in the river owing to 
the rapid water and the nature of the shores. A short distance below the town, how- 
ever, a very small brook enters the river from the northwest, which it was possible to 
explore. This is apparently a spring brook, flowing between tlteep clay banks which 
are well wooded in the lower part of its course. It is nowhere more than a few feet 
wide and a few inches deep, except in small holes and near its mouth. This stream 
for a distance of half a mile was diligently seined in every hole that by any possibility 
could contain fish, but with only meager results. The brook abounds in mayfishes 
(Oambarus Blamdingii acuta), which were molting at this time; some specimens of 
large size were seined. Temperature of water April 13, 5.80 F. 

In the following list tlre stations at which collections were made are indicated by 
the letters (a  and .4) used iu the foregoing paragraphs. 
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FISHES OF THE ROANOKE RIVER. 

1. Acipenser sturio oxyrhynchus (Mitchill). Sfurgeon. (a.) A specimen l l t inches long was seined 
2 miles above Plymouth in the Roanoke River April 12. The fishermen a t  Plymouth report 
that young sturgeon of this size occur in the river as early as February and are taken in 
seines hauled for striped bass, but the adult fish do not appear until the latter part of April, 
after the principal run of shad is over. 

(a.) Not uncommon in the lower course of the river near Ply- 
mouth, but less numerous than in tho sound. 

(a ,  b . )  Very common; 
exmples  5 or 6 inches long exceedingly numerous and taken in large quantities in haul 
seines and weirs near Plymouth. The large, milky-colored examples arc known amoug the 
fishermen of the lower river as “sound cats” and “bullheads,” while the small, dark-colored 
one8 are called “river cats” and ‘ I  crcek cats.” A t  Weldon the fish is also comnioii, aud, 
according to  Mr. Worth, of the U. S. Fish Commission, is caught in  largeiiiinibcrs by aiiglers. 

4. Ameiurus nebulosus (Le Sueur). Yeelloto cat. (a . )  Less common than A .  albidus, the proportional 
abundance being about rn ten to one a t  this time. 

5. Moxostoma anisurum (Rafinesque). Sucking mullet. (a.) An cxample about 8 inches long‘ is 
referred to  this species. It agrees very closely with the description of M. velaturn (Cope), 
as given in the ‘‘ Synopsis,” which Prof. Jordan refers to  the synonymy of M. anisicrunt in  
the “Manual,” although the dcscriptions of N. anisuruna in the “Synopsis” and tho “Man- 
ual” are not applicable to  the specimen under consideration. Tho body is rather stout, 
compressed, the back elevated, the depth 39 in  length. Head short, small, conic, broad 
and flat above, 4 in length. Mouth small, the lips plicatc, the lower lip /,-shaped. Muzzle 
truncate, overhanging mouth. Eye in middle of side of head, 4 in  length, ?J in snout, 14 
in interorbital. Dorsal fin 
long, with 15 developed and 2 rudimentary rays, the height of first ray cqual t o  length of 
base and five-sixths length of head, the free edge straight. Caudal lolies subequal. General 
color silvery, dusky above, whitish below. Dorsal and caudal membranes blackish, other fins 
plain. Scales 6-42-5. 

Although only one specimen was preserved, nunierous examples were obscrved a t  the 
seining beaches near Plymouth. From the other sucker obtained in this river this species 
was easily distinguished by the absence of dark Npots a t  tlie bases of the scales and by hav- 
ing the dorsal margin straight. No individuals more than 10 inches long were noticed. 
This fish shares with thecsmall examples of N. orassilab~e the name “sucking mullot.” 

( a ,  b . )  
Very abundant in the lower river, where t h y  are talien in uuinbers in the shad seincs, 
the largest individuah having Considerable market value. Exariiples from 8 to  20 inches 
long observed. At  Plymouth the name L‘+edhors”’ is usually restricted to tho largest 
specimens, the small ones being cailed “sucking mullet.” At Weldon the names “mullet,” 
“redfin.” and “horsefish” are in nse and are doubtless also applied to  other suckers mhicll 
were not detectcd in this inquiry. Two specimens from the Roanoke Rivcr near Plymouth 
arc similar to  the fish described from Edenton, but  are smaller, being about 9 iuches long. 
Head, 4%; depth, 34; eye in head, 3% and 4; dorsal, 12 and 13; scales, 6-42-5 and 6-44-5. 
General form very similar to  the preceding. The square muzzle overhangs the rather large 
mouth, the l i p  of which are thick and strongly plicatc, the lower truncate behind. 
Longest dorsal ray equals length of head and is a little longer than basc of fiu, the free 
margin rather deeply concave, but  not falcate. The upper caudal lobe is somewhat the 
louger. Color in life, silvery, with pale pinkish or ycllowish rcflections, dusky above and 
whitish beneath. Above the lateral line nearly every scale has a dark brown spot at the 
base of the exposed part, this marking being most distinct on the back. The dorsal and 
caudal fins have a dark interradial membrane; thc lower fins are palc rcddish or orango. 
In larger individiials the coloration of the fins is more intense. In the uncertainty of trhe 
status of many species of Moxoatonia from the South Atlantic Statcs, the identification as 
M. craseilabra (Cope) of the small specimens a t  hand from the Roanoke River is not satis- 
factory and muet be considered as only tentative. 

2. Amia calva Linnaeus. UlaclrjEslr. 

3. Ameiurus albidus (Le Sueur). Sotcitd cat; River oat; Creek cat; Bull-head. 

Depth of cheek one-half length of head anterior to  preopcrcle. 

6. Moxostoma crassilabre (Cope). Redhorse; Sucking mullet; Hoi*eo$eS; Redfin ; Nullat. 
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7.  Cyprinus carpio Linimus. Cavp. (a.) Not uncommon in the lower river, where it reaches a 

weight of 7 ponnda. 
8. Hyboguathus nuchalis Agassiz. Roach. (a.) Very common. Eight specimens, from 2# to 4% 

inches long, preserved. The intestinal tract of some of the lmger examples is greatly dis- 
tended with vegetable matter, giving the abdonien a swollen, distorted appearance. A dark 
spot a t  tho basc of caudal occurs in the smaller specimens. There is a narrow, dark verte- 
bral band, extending from nape to caudal. Head, 4+ to 4&; depth, 4 to 4%; eye, 3 to 3%; 
soales, 5-394 to 54-4; scales before dorsal, 13 or  14; dorsal, 11,T; anal, II,7. 

9. Semotilus atromaculatus (Mitchill). (b.) One specimen, 1% inches long, showing the dark dorsal 
spot. 

10. Notemigonus chrysoleucus (Mitchill). Roacl~. (a, b.) Abundant. Taken in large numbers 
with shad and alewives in the lower river, many of tho fish being of large size. The speci- 
mens at hand appcar to ropresent the typical species and not the variety ~ O S C ~ ,  whose range 
erubrnces this region, the anal having 13 or 14 rays, and the scales being about 1060-3. 

11. Clupea mediocris Mitchill. Hickory shad. ( a , )  Common. 
12. Clupea pseudoharengus Wilson. Goggle-eye. (a.) Abundant. 
13. Clupea sestivalis Mitchill. School Aevring. (a.) Abundant. 
14. Clupea sapidissima Wilson. Shad.  (a, b.) Large number8 of shad ascend the Roanoke River 

and are taken with seines and other devices. At Woldon the fish is sometimes caught with 
a hook by anglers; as this is when tho shad is asccnding the river to spawn, the  observa- 
tion is contrary to  the current opinion that the fish takes no food after entering the rivers. 

15. Dorosoma cepedianum (Le Suenr). Gizzavd sliad. (a.) Very common. 
16. Fundulus diaphanus (Le Sueor). ( a . )  Exccedingly abundant on mud flats opposite Plymouth. 

Of the 16 specimens obtained, the largest is 2 inches long. A male example, 1% inches long, 
ha8 a sindl occllus on tho posterior border of the dorsal, consisting of a roundish black 
blotch surrounded by IL pure white area; the base of the fiu is white, and the remaining 
part dusky; head, 8+; depth, 4&; exe, 3; dorsal, 12; anal, 10; scales, 46-13. 

17. Gambusia patruelis (Uaird & Girard). 
18. Lucius americanus (Urnelin). Pikc; Red-jinned pike. (a, b.)  One specimen from Plymouth, 

58 inches long; head, 3; depth, 5 # ;  eye, 54 in hoad, 2 in snout; dorsal, 11; anal, 11. At 
Woldon the fish was not observed, but Was reported by the fishermen; according to Mr. 
S. G.  Worth, of tho U. S. Fish Commission, it is abundant in the Roanoke at that place, where 
it is known as the “red-finned pike.” 

19. Lucius reticulatus (Le Sueur). Pike; Ited-Jtlnad pikc; Blaclc pike; Jack. (a.) Common. The 
name black pike” is given to old, dark-colored cxarnplos which apparently frequent deep, 
shady holes. 

(a, b.) Abundant at both stations. 

20. Anguilla chrysypa Rafinbsque. (a, b.) Common. 
21. Querimana gyrans Jordan & Gilbert. ( a . )  Apparently very rare, and probably only a straggler 

from the sound. 
22. Aphredoderus sayanus (Oilliam). (a.) Apparently rare, and unknown to  the fishermen. The 

single specimen obtained is 28 inches long, with haad, 3; depth, 3&; eye, 4%; dorsal, I I I , ~ ~ ;  
anal, I I , ~ ;  libtorel line, 51. The outer parts of caudal and dorsal fins are white, the inner 
parts reddish purple, the color being darkost on the cauilal and most intense where it joins 
the white bordor; pectorals and anal faintly spotted with purple. 

One specimen was obtained about a mile below Plymouth. 

23. Centrarchus macropterus (Lac6pBdo). Flier; Bimjishj iWl-pond percli. (a) Very common. 
24. Pomoxis sparoides (Lacdpbde). Speckled perch. (a.) Common. 
25. Chsenobryttus gulosus (Cuv. & Val.). Goggle-eye; Chub; Xud chub. (a, b.) Abundant in the 

lower river, whore it is caught in gill and other nets and sold for food a t  Plymouth and 
elsewhere. A single specimen, 2 inches long, wa8 obtained a t  Weldon; it is mark$ by faint 
cross-bars. 

26. Enneacanthus obesus (Baird). (b.) A specimen, 18 inobes long, is referred to this species. It was 
taken in very muddy water, and was of a pale, olivaceous color, with about G indistinct, 
dark cross-bars. Head, 261; depth, 2); eye, 3; dorsal, =,lo; anal, 111,10j scales, 5-31-10. 
Lateral line absent from posterior third of body. 
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27. Lepomis pallidus (Mitchill). Blue percl~. (6.) Common a t  Weldon. Probably occurs at Ply- 
mouth, but was not detected tlyre. 

28. Lepomis gibbosus (Linnmus). H o b h ;  Yellow-belly; Roil-belly. (a ,  b.)  Very common. Regu- 
larly exposed for sa10 in Plymouth, where it is caught in gill nets with Centrarelma wcaerop- 
term and Chcenobryttua guloaus. 

29. Micropterus salmoides (LecOpDde). Chub. ( a ,  b.) Corniiion. 
30. Etheostoma nigrum olmstedi (Storm). ( a . )  Fourteen Npecimens. 
31. Perca navescens (Mitcliill). Raccoon perch. ( a . )  Abundant. 
32. Stizostedion vitreum (Mitchill). Brook trout; ,!j'aln~on. (a ,  b . )  At i~ seine fishery near Plymouth 

aii examplc 2 feet long was seeu. Whilc riot coninion in tlic rivcr, sevcral fish, most11 under 
a foot in lcngth, :Ire taken at nearly cvery hnul of' the large shad seines. At \Veldon the 
fish is rare and was not observed, although it was reported by the fishermen under the mnie 
'' salmon." 

33. Roccus lineatus (Bloch). Rock. (a ,  b . )  Very abundant duringthc shad seaRon. Caught chiefly 
in seincs, the moat importmt fishery being abont 2 milos above Plymouth. The fish ascend 
the river as far as tlic falls near Welclon, where they spawn, according to Mr. Worth. 

34. Morone americana (Gmclin). Perch; Silver pweh. (a, b. )  Abiiucl:mt, but loss nuiiieroiw tlinn 
fomierly in the lower rivcr. 

35. Paralichthys lethostigrna Jordnil & Gilbert. Plortnder. (a.) The teudcncy of this species to 
ascend frcsh-water streams Iias often been observed, biit its occurrence so far up the niudtly 
waters of' the Roanoke ltiver is a mattor of unusual interest. Tho f i ~ h  is said to bo quitc 
rare in the vicinity of l'ly~noiith, 2 milcs abovc which place, 011 April 8, :L specimen, about 
2 feet long, was taken in  a wine, and on April 11 anothcr cxnmple, 8 inches long, was 
obtained. 



5.-OBSERVATIONS ON THE SPAWNING HABITS OF THE SHAD. 

BY S .  G. WORTH. 

The object of this paper is to direct attentioil to  the fact that shad (Clupea sa@ 
&ssincu), in certain river basiiis at least, exhibit a clioice of localities in which to lay 
t h r  eggs; and to point out that the areas preferred are well defined in their sitiiation 
below creeks, being in tlie track of tlie currents therefroii~ 

TILC spawiiing-gromicls of the shad are so well known that anything additional 011 
the subject would possess little value as iiidicating the more reniuuerative localities 
for gathering their eggs. l)iscovei*ies in this direction would rather bo of service in 
disclosing the spawning habits of other species less known, as, for example, the striped 
bass, striped mullet, and sturgeon. They might also serve a somewhat diEerent 
t1longl.l equally useful purpose in pointing out those areas in which necessary prohib- 
itory l~~easures would effect the greatest advantage. 

While the claim is made that the greatest percentage of ripe shad are to be found 
immediately below and in the currents of creeks, it is not intended to create the 
impression that greater relative numbers of fish are cuught at these points. 

The spawning region of the shed is of large proportions, extending from the limit 
of the brackish water iiiland 50 t o  100 miles or more. The fish captured anywhere in 
this region are liable to  be riije, and, indeed, it may be said that OD one or perhaps 
two days in any given season ripe shad are common to all parts of the spawning region. 
This occurrence, however rare, has been very misleading to seine proprietors, who, 
hastily adopting the belief that their fisheries were valuable for the amount of eggs 
they would afford, mere instrumental in causing inany fruitless visits from spawn- 
takers. When we consider critically the fisheries as to thcir profitableness as contrib- 
utors to  the hatcheries, we find that the greater number arc of no practical value aiid 
that inany of the largest in catch are the poorest in egg-production. 

The cost of shad ova 011 the Potomac River (including all items, as the amount 
paid in purchasc money, salaries of experts and laborers, fuel, and transportation) is 
about $85 per million, which is, I believe, about the average price at the several sta- 
tions of’ the U. S .  Fish Commission. I therefore take this cost as the standard or 
commercial rate, and all allusions to the scarcity or abundance of ekgs will be with 
reference to such a basis. The number of eggs obtained on the Potomac has never 
exceeded Sl,OOO,OOO in any one season, and the number in the two ucst best seasons 
was about G0,000,000 each (in nine years’ operations). “he Fort Washington seine, 
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I T:zi Catoh Catoh of Per cent Per cent 
,fadult oi~;! female shnd. fish. . fish. fish. 

of male offemale 

-__I-______-- 

10,348 7,088 2,960 71.4 28.6 
11,212 7,760 3,552 69.2 30.8 
6,217 3,254 2,963 52.3 47.7 
4,606 2,508 2,103 64.3 45.7 
3,138 1,793 1,345 57.1 42.9 

fished by the U. 8. Fish Commission, was a large source of supply, yielding about 8 
per cent of ripe fish, or at the rate of about 2,000 eggs to each fish caught, males and 
females combined, and was the highest producing of all the seines.* Had all other 
fisheries been equally productive, the annual receipts at the Fort Washington collecting 
station would have easily reached 300,000,000. But we find that while this seine with 
a catch of 10,000 fish would afford 20,000,000 eggs, and another with a catch of 18,000 
fish would produce 17,000,000 eggs, a third with a catch of 60,000 fish would yield 
only about 1,000,000 eggs. 

These inequalities in production, at fisheries near together and surrounded by the 
same general conditions, led to an inquiry into the underlying causes, the effects of 
which were so apparent. A study of the subject demonstrated that not only was the 
largest production of eggs derived from seines operated in river atreas traversed by 
creek currents, but also that the most constant supplies were froin those areafi, and 
also that the eggs from those sources were better in quality (though none froiii the 
seines were so good as those from gill nets, the latter ranking highest always). It 
was further observed that the greatest and most invariable egg supply from gill-net 
fishermen was derived froin nets sweeping the channel bank below creeks and in the 
currents of creek mouths. It is to be regretted that exact data can not be presented 
here in support of the belief entertained, showing in coinparative tabular form the 
catch and egg-production of the various fisheries, but the catch was ei ther unrecorded 
by fishermen or else not reported by the agents frequenting the shores and gill boats. 

Before reviewing the fisheries in respect to their egg-production and relative situa- 
tion to creek mouths, 1 would call attention to another feature of tlie spawning, or 
rather non-spawning habit of shad, vie : that there are particular stretches of river, 
within the spawning region, which are apparently wholly barren of ripe fish. An 
example of this kind is witnessed in the ltoanoke River, between its mouth aucl Eitty- 
Hawk and Slade's fisheries, situated above Plymouth, North Caroliila, a distance of 
perhaps 15 miles. Between these points 10,000 to 15,000 shad are captured annually, 
in six or more seines, and among them no ripe fish are found. Striped bass, too, are 
caught in these seines by thousands, but while they are known to spawn only a few 
miles below, as well as many miles above, at Weldon, none spawn here. Fairly satis- 
factory examinations of the shad catch on the Neuse River also, from its mouth to a 
distance of 16 miles above, indicates an absence of ripe fish, they being so scarce as 

*The record of operations of this seine will serve a useful purpose for comparative studios. 
Twenty-three per cent of the Potomac eggs have been derived from it, the numbers secured during 
tho first four years being as follows: 1,089,000 h 1883, G,OOO,OOO in 1884,7,280,000 in 1885, and 11,848,000 
in 1886. The details of subsequent production are shown in the statement which follows: 

$::;$: $g;$: 
spawning kumale 

fish. caught. 

32,100 7,080 
32,900 0,380 
28,980 6,000 
21,900 4,870 
23,140 3,920 

1887 . . . . 20,056,000 652 6. 3 
11889.-..1 1888.. -. 22,657,000 17 738 000 1 iii 688 1 ::: 

10.1 
1891 . . . . 5,276,000 7.2 
1890 . . . . 10: 262: 000' 

7.9 
____------- 
7,104 1 4,540 1 2,585 I 60.8 1 39.2 I 27,800 I 5,050 

A$-erago 

cg%ssgor URllght. 

2,010 
2.020 
2,090 
2,220 
1,070 

2.122 
-- 
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to render doubtful the collection there of enough spawn to justify the establishment 
of an ordinary hatching station, while the large catch of fish and the natural sur- 
roundings would seem to guarantee such an investment against risk. 

Albemarle production.-On the Albemarle Sound well-conducted examinations dis- 
closed the fact that but one seine afforded a reasonably remunerative and regular supply 
of eggs. This was the Sutton Beach fishery (producing about 30,000 shad per season 
ten years ago), situated just below Salmon Ureek. This creek, though it does not 
aff'ect the argument, is unlike any of the others subsequently adverted to, in being 
above tide water and hence dischkrging a constant current of warmer water through 
the seine berth, except when occasionally shifted from its course by high winds. This 
shore yielded perhaps 5,000,000 eggs, a small enough number, but more than all others 
combiiiecl. This was tlie only seine operated iu tlie influence of a creek current. 

In  striking contrast with this seine were four otliers 011 the cist shore of the 
sound, betwcen Edenton and Druminond Point, each of wliicli caught 15,000 to 20,000 
shad and produced so few eggs that they were nbazldoiied by llie spawn-takers a t  the 
expiration of the second season. In greater contrast (because situated higher up 
stream) were the four or more seines 011 the Ohowxn Biver, which, though principally 
dowife fislieries, made :I catch of 5,000 to 10,OOc) shad per aiiiium, and yet were RO 

unproductive of eggs that they, too, w ~ r e  abaiidoued by spawn.t;dcers. Equally un- 
productive were tlie three or more seines operated in the headwaters of Batclielor 
Bay by Mr. Nichols and others, as were also the IZoanoke seines already referred to 
elsewhere. 

There remains to be mentioned but one other seine in this region, that being 
Scotch Hall, operated near Black Walnut Point, at the confluence of Chowan River 
and Batchelor Bay. This seine produced a fair number of eggs, but probably there 
would have been none, so to speak, but for the fact that southerly and easterly winds 
brought the Roanoke water over to commingle with that of the Chowan, thus estab- 
lishing, occesioiially and for brief periods, the conditions more constantly maintained 
at  Sutton Beach fishery by the agency of the creek current. The Chowan and Roanoke 
waters are essentially different in charact,er and mist probably in temperature. The 
spasmodic production of eggs at  Scotch Hall fishery is most readily accounted for on 
the above conjecture. 

Potomac River Productiom.-When we analyze the sources of production of shad 
eggs on the Potomac, we find, as on the Albemarle Sound, that the least variable and 
largest producing fisheries are coincident with the creek currents, as in the case of the 
Tulip Hill, Port Washington, and Moxley Point seines, situated respectively below 
Broad, Swan, aud Piscataway creeks. 

In  the case of the great seine at Stony Point we observe the reverse conditions, 
vie: a small and irregular egg supply arid the absence of a creek current. The catch 
at this fishery is double that of the Other three combined, while its' egg product is 
only one-thirtieth (though the discrepancy in egg-production would be slightly less 
were it possible to have this seine landed every day about the sunset or spawning 
hour). Moreover the eggs obtained here present a very unfavorable characteristic 
(and one unknown at  the three previously named shores) in that more than half of 
them, though to all external a~q~earance good, are dead. This feature has proven 
embarrassing to government agents collecting them and t o  the proprietor whose 
expectations were invariably disappointed when the daily returns were sent him. 
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Along with this seine we find that Ferry Landing, not in a creek current, pro- 
duced a relatively small number of eggs, which, though of more even occurrence, mere 
worse in quality than those from Stony Point seine, the larger part being found dead 
soon after their introduction into the developing jars. The catch by this fishery was 
almost equal to  the aggregate of Tulip Hill, Fort Washington, and Moxley Point seines, 
while its egg product was perhaps 15 times less. Little Hunting Creek, discharging 
into the river more than a mile above, probably has no tempering effect on this seine 
berth. In fact, tlie water in this berth, as well as in that swept by Stony Point seine, 
is probably already too warm, since both are on the flats. 

Of the three remaining seines but two will be referred to  in this immediate con- 
nection, Chapman Point seine rauking fourth in number, regularity, and quality of 
eggs. It is situated below Pomunky Creek, but this is a feeble stream and rather 
remotely situated to afford the constant effect prodiiced by Broad, Swan, and Piscat- 
away creeks, which are either of greater volume or in closer proximity to the three 
seines of most remunerative supply. 

Pomunky seine, formerly visited by spawn-takers, is situated immediately above 
the mouth of a creek of the same name. It had no importance as a spawn-producing 
fishery. 

In the following table will be found a fair comparative statement of the Potomac 
Itiver shad-egg production, 1888-1891, with reference to the influence of creeks thereon : 

Lnrgest Estimated 

I - 
*Below creeks. 

Seines : 
Fort Washington.. ..................... 
Tulip Bil l .  ............................. 
Chapman Point.. ....................... 
Moxlev l’oiut.. ......................... 

Ferry Lauding ................. .:. ..... 
Stony Point.. ........................... 
Fort Washington to Bryan Point. ...... 
White House .......................... 
Sandy Bar .............................. 
Greenway .............................. 

Gill fishermen: 

Crauey Mend .......................... 

____ 

Avora e 

ORB 
iroduotion 

allIIIl3 

13,909,000 
13, 003,000 

2,771,000 
1,983,000 

952,000 
(pur boat) 
1,083,000 

417, 000 
347,000 
313, 000 
151,000 

3,477,000 

___ 

4 
2 
4 
5 
2 
2 

2 
2 
2 
1 
1 

_ _ _ _ _ _  _ _ _ _ _ _  
............ 
............ ............ ............ 

Average 
nnnual re- 

’ ceipts from 
t h o  four 
lnrgost 

prudnoing 
boats. 

I 

8,220,000 
4,425,000 
2,759,000 
2,213,000 

044,000 

I I 

22, 087,000 
18,828,000 
4, Ydl, 000 
0,834,000 
2,250, 000 
1,067,000 

(per boat) 
*3,498,000 
*1,453, 000 
t l ,  198,000 
t 1,841,000 

1414,000 

t Not below crooks. 

Delaware River Productio.n.-On the Delaware but two of the six or more large 
seines situated on the New Jersey shore between Qloucester City and Billingsport 
liave attained high rank in coiisequeiice of the egg yield. These are Howell Uove 
(operated immediately below the mouth of Big Timber Creek) anti Paunce’s, below 
Woodbury Creek, tlie other shores not being so Situated as to creek months. In 1590 
the egg-product;ion by the Delaware seines was as follows : 

Howell Cove ........................................................ 24,653,000 
Feulice’s Fishery ............................ ..__: ................... 12,318,000 
Gloucester Point .................................................... 2,518,000 
ltiee’s Fisliery ........................................................ 922,000 
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Another seine, operated just below Oldinan Creek, appears, in consequence of its 
detached situation, to have beeii passed over by spawn-collectors, and we have no 
data relatiiig thereto. If this seine is riot wliolly without the spawning region by 
virtue of its seaward location, it will doubtless be found very productive of spawn 
amlid, should this prove to be tlie case, mill probably afford the choicest site on the 
Delaware for a permanent shad station. 

T h e  Potency of Cree7cs.-That the higher temperature of the creek water is chiefly 
tlie controlling factor in drewiiig shad to these loortli ties to  spawn, I have no reason- 
able doubt. Tliat the creek water, as a separate volume, is itself preferred as an 
element t o  spawn in, is evidently not tho case; for observrttion on the catch of the seine 
operated by the Rauni family in Broad Creek proper (2  miles above Fort Washington 
station, Potorpac river) shows that this fishery possesses no value as an iustruiuent of 
egg-production. Apparently the warmer mater of the creeks becomes an active influ- 
ence only when commingling with the colder river volume, or when effecting i l  mean 
between the two extremes in temperature. How far bottom may exert an influence I 
arn unable to  judge; it is not impossiblc that a greater amount of sand and gravel dis- 
tributed over those areas by the creeks gives them a somewhat preferred character, 
but 1 do not think that this feature enters into the question except in (I minor way, 
if at all. 

Commissioner McDonald has pointed out that shad are controlled by tempora- 
ture, they being always found within given liinits of heat and cold; that they enter 
the estuaries as goon as t8hese waters become mariner than tha t  of the ocean, aud 
that they ascend the fresh-water streams iu quest of the higher zone of heat, the 
mean temperature sought being about GOo F. Nom, since they spawii about or soon 
after the sunset hour (between the hours of 5 and 10 p. m.), it becoiiies evident tliat 
they prefer, for this act, neither the lrighest nor the lowest teinperature of the 24-hoiIr 
period, for the highest degree prevails earlier in the afternoon on the flats and in the 
creeks, while the lowest is existent in the early morning. 

The fact that spawning shad caught in the wanner water on wide flats remote from 
the river channel are urlaccompanied by sufficient bucks to  afford milt for impregnating 
their eggs suggests that these localities are abnormal for spawning. It is possible, 
but rather improbable, that sufficient bucks do accompaiiy the females, but, owing to 
their smaller size, escape the meshes of the gill nets. 

On the other hand the spawning bctween midnight and noon, or in the coldest 
water of the 24-hour pnriod, is very light. Experiencs satisfies me that even the low 
production by the Fort Washington seine is greater than at other fisheries (see two 
years' record of this seine below) : 

. 

t I 
t Tuken during 1ti days, April lti to May 20. *Taken during 19 days, April 10 to May EJ. 



206 BULLETIN O F  THE UNITED STATXS FISH COMMISSION. 

I therefore conclude that shad choose (or are impelled) to lay their eggs in the 
highest daily average temperature, a condition which wouId be realized about or soon 
after sunset, when the warmer water of the flats is intermingling with the colder 
ehaiinel water a1i.d establishing a balance. This suggestion is supported by the fact 
(a t  least on the Albeniarle Sound and Potomac River) that the greatest number of 
ripe shad are taken off t,he edges of the channels. 

It ig but a step further to  infer that fish so sensitively organized as to recognize 
the highest average of heat on its daily recurrence would readily perceive those tem- 
pcred areas below creeks, which are rehtively warmer. It is not impossible that they 
would detect an increase in heat here so slight that the ordinary thermometer would 
fail to record the advance. The air temperature during the ruii of the shad being on 
the increase, the creeks are naturally warmer than the river channels. The degree 
of heat iiicreases from that of frosty mornings in the springtime to  the hot days of 
June, or the time when tree foliage is full grown. The creeks, being sheltered from 
winds, absorb the sun's direct rays iii a relatively greater ratio than the deeper maters 
of the river proper. The heat is imparted to the water volumes of the creeks on the 
flood tide aitd to their mud flats (and couserved) on the ebb tide. 

Let the cause be what it, may, it can not be denied that those river areas ,which 
are traversed by creek currents are the fields of preBminent adaptation for the natural 
spawning of shad. 

The reason for not attempting an application of my observations to the Susque- 
hanna spawning-grounds is that I am less Pamiliar with the localities and have not 
made full studies of the charts in relation to the recorded receipts of eggs, the d e t d s  
of which form no part of the geiieralofllcc files a,t Washington. Apparentlytlie large 
egg-produotiori there (equal or perhaps superior to the ainount obtaiued on any other 
of' the rivers named) is in no way dependent upon creek ciu*reiits. Since, however, the 
largest and most regular production of cggs on the Potomac is derived from tho gill 
nets which are operated below and in the currents of creeks, viz, those at Moxley 
Point and White House, I can but infer tha t  similar relative conditiolis are in force 
on the Snsquehanna to effect such R great yield of eggs from the gill boats there. That 
the colder mater in the channels and the warmer water on the contiguous flats or bars 
afford there the corresponding conditions seeins altogether probable. The water from 
the two areas, commitlgliling by gravity in the early part of the night would undoubt- 
edly establish at about that time the temperature of' highest daily average. The 
numerous deep chminels and vast expanses of flats seem to be sufficient to account for 
the large egg-production below Havre de Grace. 



&-A PRELIhllINARY REPORT ON T H E  AQUATIC INVERTEBRATE FAUNA 
OF THE YEIJLO\VSTONE NATIONAI, PARK, WYOMING, AND OF T H E  
FLATHEAD REGION OF MONTANA. 

B Y  S. A. FORBES, 
Professor of ZoZogy, University of ZNinOis. 

INTRODUCTORY. 

The immediate impulse to the investigation of the aquatic invertebrate fauna of 
Wyoming and Montana, here reported in a preliminary way, was swplicd by the 
ichthyological work of 1)r. David S. Jordan, in the Yellowstone Nationill Park, in 
1880, and of Prof. 

The waters of Yellowstone Park had l)een reconnoitered by Dr. Jordan for the 
special purpose of ascertaining precisely which of them were destitute of fish and 
what was the cause of their barrenness. This having proved to be topographical in 
every case-some physical barrier to the entrance of' fishes from below-it seemed 
possil)le to stock these waters permanently with valuable game-fishes, and thus greatly 
to increase the attractiveness of the Park to a considerable class of travelers. Pro- 
liminary to this, however, it was evideiitly desira'ble that a full knowledge shoillri be 
had of the variety and itbundance of the lower animal life of these fishless waters, 
since upon this the fishes introduced must chiefly depend for food. To this practical 
erid it was the wish of Ron. Marshall McDonald, United States Commissioner of 
Fish and Fisheries, that my own investigations made in 1890 should be immediately 
directed; but with the understanding that the opportunity thus aBorded for a general 
zoological survey of the waters of Yellowstone Park should be improved to the best of 
my ability. 

My associate in 1890 was Prof. Edwin Linton, of Washington and Jefferson Oollege, 
Pennsylvania, who, although speoially clisrged with another duty, that of a study of 
the parasites of fishes in these waters, rendered me constant and invaluable service in 
my own special field. 

In 1891 it was my general purpose to coiiporate with Prof. Evermann in an 
explorahion of the waters of Montaua and Wyoming, to be made with referonce to 
thelocation of a fish-hatchery; but in this, RS in tlie precediiig year, I made every 
effort to become as thoroughly acquainted with the animal life of the maters which 
1 examined as the brief time spent in each locality would permit. 

W. Il:vermaiin, in Montana and Wyoming, in 1S91. 

207 
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TRIP OF 1890. 

Leaving the University of Illinois July 11, I was joined in Chicago by Prof. 
Linton July 14, having spent the interval in supplying deficiencies in our outfit. We 
left Chicago on the evening of the 14th, reached Mammoth Hot Springs, in Yellow- 
stone Xational Park, via the Northern Pacific Railroad from St. Paul, during the 
afternoon of July 3 7, and went into camp the same evening on Swan Lalie Plateau, 
with everything ready for the field. Our party at starting consisted of Prof. 
Linton and myself, our guide, Mr. JI;Iwood Hofer, who had made our camp ready in 
advance, and a teamster, two packers, and a cook. Our outfit contained (besides t’he 
necessary camp equipage) pack animals and saddle horses for six men, a portable em- 
vas boat with two pairs of oars, two naturalist’s dredges with rope, a set of portable 
sieves for assorting the contents of the dredges, a sounding line, a very deep trammel 
net 50 yards long, a creek seine, an ordinary minnow seine, a Baird collecting seine, 
surface nets, hand nets, two deep-sea thermometers, a dissecting microscope, a com- 
pound microscope with complete equipment for field microscopy and for the preserva- 
tion of perishable minute material, tauks of alcohol, bottles, vials, etc. 

Breaking camp on the morning of July 18, we rode 25 miles through Norris Geyser 
Basin and down the Gibbon River to the branch of’ the latter known as Canyon Creek, 
where we camped for the night and made our first collect8ions with hand nets from that 
stream. On the 19th we rode through the lower and upper geyser basins and camped 
just beyond the latter, on the banks of the Firehole River. 

Collections with hand and surface nets were made here from various points on the 
Firehole and from the outlet of a warm spring on its banks. As we were now to tra,vtl 
for some weeks by mountain trails, the teamster was here turned baok, and the pack 
animals were loaded for the trip across the ( I  continental divide.” Leaving this canip 
on July 20, we crossed the divide through Norris Pass and went into camp on the 
shore of the north end of Shoshone Lake, at the mouth of Heron Creek, A hurried 
dip with surface nets was made, in passing, into the waters of some large ponds, with- 
out outlet, in the mountains near the summit of the divide. 

On Shoshone Lake we stayed for the three days following (two of the party 
circumnavigating it on the 22d), and made extensive collections along shore, in the 
inlet of the lake, in an overflow lagoon or pond beside it, and from its own waters with 
towing net and dredge, from the surface by day and night, and from the bottom at 
depths varying from 8 to 40 feet. Breaking camp on this lovely lake, which will ever 
have a peculiar charm in our memories as the place where systematic work on the 
iuvertebrate life of the waters of the Park began, we went on the morning of the 24th 
to Lewis Lake, 12 miles below, two of the party running the rapids of Lewis River in 
the boat. We camped on the east shore of Lewis Lake, working July 24 and 25 with 
dredge and small nets in the lake, and making miscellaneous collections from streams 
of various temperatures and from the waters of a swamp which becomes connected 
with the lake in spring. 

From Lewis Lake we rode to Heart Lake, a distance of 7 or 8 miles along the 
foot of the Red Mountains. Arriving at noon of the 26th, we crossed Witch Creek 
and camped in a grove of pines above its mouth, not far from the foot of Mount Sheri- 
Ian, whose precipitous &ont was a maze of roaring streams supplied by the melting 
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snows on its upper slopes. The situation here is one of the most attractive in the 
Park. Camping ground and feed are good, water is abundant and excellent, fish of 
three kinds-trout, chub, and sucker-are plenty in the lake, and minnows can be 
taken by the half bushel in the warm waters of Witch Creek. The place is absolutely 
retired (there was not even a trail by the way we came) and quite off any line of travel 
even proposed by the Park authoritids. The lake is a gem of beauty, a fit companion 
to the noble mountain, from whow heights a view of lakes and rivers and mountain 
peaks and ranges may be had sec.ond to  none in this part of the Rocky Mountains. 

Our stay in this charming spot extended to nearly five days, all of which but one 
were spent in continuous collecting from the lake and from the tributary already men- 
tioned as Witch Creek. Violent winds made it difficult to work far from shore in oiir 
light canvas boat, but, with the aid of a small raft made for the occasion, we got good 
soundiiigs and dredged successfully about a quarter of a mile out. Here, besides the 
kinds of collecting already specified, we used our small seine in Witch Creek and the 
trammel net in the lake, t'aking in the latter considerable quantities of all the larger 
kind& of fish the lake supports, in places where the rocky bottom would have made 
seiniug impossible even with a much more cumbrous apparatus. 

We shifted camp on July 31 to  the west bay of Yellowstone Lake, passink Rid- 
dle Lake on our way and pitching our tents on the shore, a few rods above the Upper 
Geyser Basin of this bay. Here a line of soundings was run out about 2,000 feet, 
the dredge was hauled from the boat 1,000 feet-from shore at a depth of 102 feet, 
with a bottom temperature of 460, and at varioue lesser depths near shore. Other 
collections were made from the lake in the usual variety, and also.from several of 
the warm springs and their outlets. The first water birds mere shot here for a 
tstudy (by Prof. Linton) of the relations of the .fish-eating birds to the parasitism of 
the trout, and descriptions were made of rotifers atid protozoa which it was not 
possible to  preserve for latter study. A short excursion from, this camp gave us 
access with the boat and our lighter apparatus ,to Duck Lake, a land-locked body of 
water, formerly connected with Yellowstone Lake, but ha;ving now neither inlet nor 
outlet at any season of the year. At the foot of Yellowstone Lake, where we arrived 
August 5, our party was reorganized by tho dismissal of the guide and pack train and 
the engagement of a teamster and saddle horses for the remainder of the trip, 

From this point we worked on the lower lake, on Yellowstone River at the outlet, 
and on Pelican Creek and smaller tributaries, until the 12th of August, Prof. Linton 
going for pelican to the head of the lake, in a skiff, on the 9th and loth, with a volun- 
teelr party from the lake hotel. Towing-net collections were made by this party not 
far from the inlet. The dredge was run from a skiff off the landing, on this visit,.at 
a depth of 100 feet, and also in shallower water. Being unable to reach deeper 
water for want of a line left at Norris Geyser Basin, and needing also other supplies 

. left there, for which I was unable to get transportation to the lake, we left the lake 
for a timd, starting to Norris Basin on the 12tl1. The 13th was spent at  the Trout 
Creek camp, collecting in waters of various temperatures from Alum Creek, above 
and below the remarkable hot-spring basin through which this stream flows. 

The occurrence of small trout in the upper course of this little creek seemed at 
flrst a mystery, since they ase found above the hot springs which boil up. in its bed 
for a distance of several rods, and so ma8ke its waters there altogether intolerable to 
fish; but it finally appeared that when the streams are 6lled by melting snow in 

F. C. 13. 1891-14 ' 
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spring and early summer the temperature is so reduced, even in-its hottest part, as 
to make it possible for fish to pass. 

On the 14th we unloaded our boat for a few hours7 work on Mary Lake, a clear 
and pretty sheet of water lying near the summit of Mary Hill, at an elevation of 
8,200 feet, and we thoroughly examined also the upper waters of Nez Perc6 Creek 
as we passed down the stream to the Lower Geyser Basin, The 15th we spent in 
collecting from the lower part of Nez Perch Creek and from the Magpie, its principal 
affluent, for a short distance above its mouth. Every condition was found suitable in 
these ptreams for the maintenance of fish, and a report to the Commissioner from! the 
field to this effect was followed by a consignment of Von Behr trout, set free in the 
Nez Perch by Mr. Lucas, of the Commission. 

,August 16 was spent on the Firehole River, from the mouth of the Nez Perch to 
the junction of the Firehole and the Gibbon5 and the 18th on the 8ame stream above 

'the Lower Geyser Bapin, our collections ranging from the ford above Old Faithful to 
the Middle Geyser Basin below the %xcelsior Geyser. Excellent opportunities were 
given here for a study of the. effects of the'geyser outflow on the animal life of the 
stream. Some hauls along shore with the surface net were made, in passing, from ' 
Goose Lake, near the lower basin. 

On the 17th we collected at Ca5on Creek again, and from the Gibbon River, at 
the mouth of this creek, and also ahove and below the falls of the Gibbon, well 
known as an impassable barrier to the movement of fishes up this stream. In our 
collections above and below falls in these rivers and creeks, it was my object to  learn 
whether any other animal inhabitants of these streams were similarly excluded froin 
their upper. waters. 

On the 20th we made a trip from Norris Geyser Basin to the Twin Lakes (in one of 
which-whitefish had already been planted by rz Pish Commission party), returning by 
a small lakelet without outlet, called fhe Lake of the Woods. We went thence to the 
Grand Oafioq, collecting by the way from the Gibbon above Virginia Cascade, and 
from minor waters passed, and on the 22d made a trip to a lake nameless to the guides, 
but marked Grebe Lake by the geologists, and mapped as the source of the Gibbon. 
We carried boat, dredge, small seines, and our lighter collecting apparatus to this 
lake, and thoroughly overhauled it, as typical of its kind. 

Returning to Yellowstbne Lake on the 23d, we explored Pelican Creek on the 24th 
for several miles above its mouth, and on the 25th dredged from two rowboats at a 
depth of 195 feet, with a bottom temperature of 42.50. Returning next day to the 
caiion, we collected from the lower coume of Alum Creek, the upper part having been 
explored by us previously. On the 27th, sending the wagon to Mammoth Hot Springs 
by the traveled road, Prof. Linton and I took the trail dowu the river to Yancey's 
Ranch, crossing Mount Washburn, and making considerable collections from Tower 
Creek above the fall. On the 28th we went from Yancey's to the springs, stopping 
by the way a t  Lava Creek and Blacktail Deer Creek. On the 29th the usual col- 
lections were made from the Madison, at the crossing of the Cooke City road, and 
also fiom Swan Lake on the plateau of the same name, to which our boat and the 
usual collecting equipment were transported for us by Capt. Boutelle, U. S .  A,, acting 

' superinteqdent of the Park. 
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On August 30 we closed the field work of this trip with collections froin Glen 
Creek below the falls, from the Gardiner River at the mouth of Hot (Jreek, near Mam- 
moth Hot Springs, and from a small lakelet among the hills, towards Gardiner. 

The accumulations of the trip were made uiider 387 collection numbers, represent- 
ing 43 localities. 

Our work was limited substantially to the central park plateau, oiily that about 
Mammoth Hpt Springs passing beyoud the lava formations which oover the plateau 
ever-here to an unknown depth and noticeably affect, as we discovered, the animal 
life of its waters. The river systems investigated were those \of the Gardiner, the 
Madison, and the Yellowstone, on the Atlkntio side of the coutinentd divide,” and 
of the Snake on the Pacific slope. The priuoipal fishless waters examined were Sho- 
shone and Lewis lakes, the Upper Gibbon and connected waters, the Firehole and its 
branches, Goose Lake, Twin Lakes, Swan Lake, hiid Tower Creek. The effects of 
geyser and bot-spring outflow were shown espeoiaUy by collections made from the 
Firehole and from Alum Creek; aud those of the occurrence of falls in the course of 
$hem mountain streams were shown especially by collections from the Gib%on and 
some of its tributaries. The highest elevation represented by our aquatic material 
was that of Mary Lake (8,200 feet) and that of a smaQ lakelet near Norris Pass, 
not far from the same level. The greatest depth at which we dredged was 195 feet 
in Yellowstone Lake, although this depth was exceeded somewhat in the work of 
the following year. The altitude of this lake is 7,740 feet above the pea. 

As material for a study of variations in biological condition, we obtained an 
abundance of specimens for a comparison of the system of life in lakes, ponds, rivers, 
and,creeks where no fish are found with those in which only a single species occurs, 
and with those supporting from three to eight kinds of fishes. 

continental divide” or watershed upou the distribution of 
aquatic animals is, of couree, amply Illustrated by our materid; and this, takeii in 
connection with materiah gathered the following year from lower altitudes, should 
show something of the limitation of range of several species imposed by djfferences of 
elevation and the like. The influence of widely diff’eren t geological conditions should 
likewise become manifest as we compare the animals of the \ wateis of the Park 
plateau with those outside. 

My warmest thapks are due to Capt. F. A. Boutelle, acting superintendent of 
the Park, who encouraged and aided our investigations in every possible way, and 
to our guide, Mr. Elwood Hofer, whose tireless energy and active personal interest in 
our operations were greatly in our favor. He was not only the guide and manager of 
our movements, but a most efficient volunteer assistant in camp and in the field. 

The effect of the 
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TRIP OF 1891. 

Leaving Champaign, Illinois, accompanied by my university assistant, Mr. H. S. 
Brode, on the afternoon of August 10, I arrived at Livingston, Montana, on the 
evening of the 13th, by way of Chicago and St. Paul, and proceeded thence to 
Helena, to which place our outfit had been shipped from Washington and Champaign. 
Delay in the arrival of part of the equipment made field work impracticable until 
the afternoon of the 17th, when we made our first collections from the Jocko River 
at Ravalli, on the Northern Pacific Bailroad in western Montana. 

My immediate object on this part of our trip was-an investigation of Fhthead 
Lake and its tributaries, and among these especially a small, very cold ,trout stream ‘ 
previously visited by Prof. Evermann, and noted as suitable for the supply of the 
proposed trout hatchery. 

Flathead Lake itself offered a very interesting contrast to Yellows tone Lake, 
examined the year preceding, but with sufficient resemblance also to  make compar- 
ison instructive. It was then commonly reached by stage from RGvaUi through the 
Flathead reservation--a trip which we took on August 18, going thence by steamer 
toDemersvilleon Flathead River, about 25 miles above the lake. We began our 
collections from this river on the evening of the same day, and worked here also on 
the 19th, collecting especially from bayous and backwaters. Through the kindness 
of Mr. H. W. Parchen, president of the Helena Board of Trade, and of his associates 
in a game and fishing club, I had the use of a small steam launch for the work on 
the lake-an indispensable advantage, without which we could have done only a little 
imperfect alongshore work. Accepting the cordial invitation of this club to make 
their club house our headquartem, we went thither from Demersville in the launch 
August 20, and made our first surface-net collections in the afternoon of the same 
day. This club house is built upon L large bay at the upper end of the lake, partially 
sheltered from the rather violent winds prevailing, and yet contailling water of auffi- 
cient depth to illustrate fairly the deep-water conditions of this lake. It represented 
also every variety of shore and bottom-sandy flats, weedy shallowe, rocky shores, 
and gravefly banks-and had the further advantage, for our purpose, of giving ready 
access t6 a considerable tributary of the lake, named Swan River on the map, but 
locally known as the “Big Fork.” Our collections here continued over the three fol- 
lowing days, and included surface-net work of all varieties, many along~hore collec- 
tions, and several hauls with the dredge, made by aid of the launch, in water ra,nging 
ikom 80 to 162 feet in depth. Considerable collections were also made on Swan 
River, especially upon the rocky rapids a short distance above its mouth. 

On the 24th we made a horseback trip to Swan Lake, 12 miles above our quarters, 
and spent several hours collecting with our smaller apparatus fkom the lower part of 
that lake and from a cold trout stream emptying into the river a short distance below. 

On the 25th. we went by the regular steamer to  the foot of Flathead Lake, where 
we made such collections from this shallow soythern end of the lake and from its 
outlet (the Coeur d’Alene) as a heavy Atorm would permit, finishing our work in 
this region on the 26th, end starting for Helena and Yellowstone Park. Our work in 
the Park was confined to the northeastern part-not visited in 1890-and to Yellow- 
stone Lake, to  which I went especially for a more thorough use of the dredge (with 
the aid of the passenger steamer) than I could make from skiffs the year preceding. 
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From Y ancey’s Ranch, which we reached‘ on the 29th, we explored Slough Oreek 
above the lower rapids, and some alkaline ponds near Baronette’s Bridge, and on the 
3156 went up the East Fork of the Yellowstone to Soda Butte Station on the creek of 
the same name. Collections vere made on th0 way from Amethyst Oreek, and from 
the East Fork of the Yellowstone, where this creek empties into it. September 1 we 
spent near Soda Butte Station, at work in the creek and in Trout Lake 2 miles 
north of the ‘6 station.” %eturiiing to Yancey’s September 2, we examined the over- 
flow waters of the creek and searched the East Fork thoroughly at the Soda Butte 
bridge, and finished our collections from the river in that vicinity. 

On the 3d arid 4th we continued to the cafion and to the lake. The 5th was 
spent in making shore collections from Stevenson Island in Yellowstone Lake 
and in an examination of the small ponds and bayous of the island itself. On the 
forenoon of the 7th we finished our ,work on Yellowstone Lake by making three hauls‘ 
of the dredge from the little steamer ZiZZalb in the vicinity of Stevenson Island, at 
depths varying from 20 to 198 feet. 

The work of the season closed, September 10, with collections made from two 
localities previously examined by Prof. Evermann with reference to establishing a 
fish-hatchery-Bridger Creek and a cold spring adjacent, near Bozeman, and some 
springs and small streams near Boteler’s Ranch, just north of $he Park. The return 
trip was made by the Northern Pacific Railroad, September 10 to 13. 

The collections of this summer were made under 73 collection numbers, represent- 
ing 23 localities. 

Apart from the practieal poirits aimed at, and the opportunity to further extend 
our knowledge of the aquatic life of Yellowstone Park, a region whose zoology must 
long have an exceptional interest, I value the results of this year’s work chiefly &s 
affording the means for a comparison of the animal life of two lakes so simililr in 
many respects as Flathead and Yellowstone, and yet widely contrasted in altitude, in 
geological surroundings, and in topographical and geographical relations. It is, in my 
judgment, by a thorough examination and critical comparison of typical situations like 
these that tho most interesting and immediately fruitful additions to zoological science 
are t o  be made in this field. I have only to, wish that wlonger stay on each of these 
lakes might have made possible a more minute and exhaustive study of their animal 
life and its relations to  varying conditions -of depth, bottom, temperature, season, 
weather, bionomic association, and the Iike. 

DISCUSSION O F  THE COLLECTIONS. 

While the partial and, in most oases, merely preliminary way in which the mate- 
rial of these expeditions has as yet been studied wakes any full discussion of the 
results impossible, it seems best that a report of progress should be made, presenting a, 
summary review of the invertebrate life of those waters in the midsummer season, with 
descriptions or determinations of such new or p;trticularly abundant and important 
kinds as have thus far been made out. Such a statement will include, in fact, .the 
greater part of the economic results of immediate utility, and may bo said, therefore, 
to fulfill the leading object of the work. This rep& may be most conveniently cast 
in geographical form, the life of each river system being separately discussed; but, for 
want of time to examine the entire mass of the collections, only a preliminary account 
of the fauna of the still waters viqited, from temporary pools to Flathead and Yellow- 
stone lakes, will be given at present. 

‘ 
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The systems to which the various waters examined belong are those of Snake 
Riverand the Columbia on the Pacific slope, and of the Yellowstone and the upper 
Missouri on the Atlantic slope. The first is represented by collections made in the 
southwest part of Yellowstone Park, the second by those from the Flathead region, the 
third from the north and eastern parts of the Park and from the vicinity of Boteler’s 
Ranch, and the fourth by those from the branches of the Madison in the central- 
western part, and from Bridger Creek near Bozeman. 

The collection8 now rpported Were made from the waters named in the following 
list: A mountain pond near Norris Pass, Shoshone Lake, Lewis Lake, Heart Lake, 
Yellowstone Lake and certain of its tributary waters, Duck Lake (near the Yellow- 
stone), Mary Lake, Goose Lakb, Twin Lakes, Lake of the Woods, Grebe L?ke (at 
the head of Gibbon River), Swan Lake (Yellowstone Park), a lakelet near Mammoth 
Hot Springs, Trout Lake (near Soda Butte), sinal1 ponds iu the Soda Butte bottoms, 
alkaline ponds near Baronette’s bridge and several other scattered bonds, Flathead‘ 
Lake, and Swan Lake (Montana). 

THE SNAKE RIVER SYSTEM. 

This system was reached only in its head’waters, all a few miles from the low “con- 
tineiital divide,” which sometimes separates only imperfeotly the waters of the Pacific 
side of the continent from those of the Aklantic slope. Shoshone arid Lewis lakes of 

, this system are, respectively, about l& and 2 miles in a qirect line beyoiid the crest of 
the divide, and Heart. Lake is less than 4. From these lakes and from their tribu- 
taries all the collections ‘made’in this district were obtained, with the exception of a 
little group snatched with the hand net, while the pack train was passing, from a 
mountain pond near Norris Pass, on the Shoshone trail. 

This pond was completely stagnant and filled with growing vegetation (including 
filamentous and gelatinous algm) and fallen timber. The collection contains little to * 

indicath the elevation from which it came; but is of intesest in comparison with the 
contents of the very different waters of Shoshone Lake a few miles away and 400 
feet below. In this pond I found a small spotted larval salamander, with both fore 
and hind legs already budded out, a considerable number of young insects (Corisa, 
Chironomus, and Corethra-larva and pupa), an amphipod crustacean (Allorchestes 
dentata), and a great number of entomostraca. Among the, latter were Diaptomws 
shoshone,+ two species of Cyclops, Daphnia Pulex, an undetermined species of Daphnia, 
and a ’Ceriodaphnia. A black springtail (Poduridm) and a wheel animalcule (Lacinu- 
laria socialis), occurring abundantly in globular colonies, were the only other animals 
recognized in this preliminary examinaticin. 

Shoshone .hake.-Shoshone Lake is a lovely little body of clear blue water’lying ati 
the level of 7,740 feet-almost exactly that of Yellowstone Lake. It is shaped like a 
blotted T, with the stem, 7 piles long, extending north of east from the Geyser Basin, 
at the head of the lake, and the crosspiece, a t  the eastern end, about 4 miles in length. 
The stem reaches a width of 1% miles, but narrows near the middle of the length of the 
lake to less than half a mile. This lake lies charmingly secluded in a hollow of the 

It 
is at present accessible only by mountain trail from the Upper Geyser Basiu, and has 
fortunately been omitted from the system of improved roads now being made for wagon 

* Described on page 261. 

, densely wooded mountains which surround it everywhere except to the southeast. 
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travel. The shores ‘are bold but not much broken, steepest on the south and west, 
where the 8,000-foot line runs a quarter to half a mile from the margin of the lake. 
On the northeast a peak about half a mile back rises to 8,600 feet, and others nearly 
as high lie not far north of the eastern end. To the south the Pitchstone Plateau lifts 
its black and forbidding mass-patched with snow all summer-to a height of nearly 
9,000 feet; and to the southeast, 7 or 8 miles away, but seemingly less thtn half as 
far, the Red Mountains rise, culminating iu Mount Sheridan,-10,200 feet above the sea. 
The rampart of hills surrounding the lake opens out on the northeast, where Heron. 
Creek comes in; on the west, to form the valley of Shoshone Creek; on,the south, 
where Moose Creek drains a swampy tract about 1 mile across and 5 miles long; and 
on the southeast, where the wkters of the lake pass out through Lewis Eiver. Some 
smaller tributaries empty at the Geyser Basin, on the eastern end; and a number of 
little rivulets, dry at’times, draiu the hills a$ various points. Near the mouths of the 
larger streams, ponds or small lagoons occur, connected with the lake at high water, 
and in midsummer thick with vegetation auii swarming with animal life. The imme- 
diate shores are cpmmonly rocky exceljt for qn occasional narrow beach of black 
volcanic gravel. , There is little weedy water in this lake, the shndy bottom bearing . 
at best a sparse growth of Yotarnogeton and plants of similar habit. 

The only soundings made by us were in the north arm or bay of the lake, where 
depths of 40 and 50 feet were reached from a third to half way across the mouth of this 
bay, starting from the eastern side. The bottom at these depths varied from sand to 
soft mud, the latter without vegetation, the former with a grbwth of Cladophora. 

Our camp was placed in a small grove on the flat at the mouth of Heron Creek, 
where we had at hand the creek itself and a small, very weedy, and very muddy lagoon, 
filled earlier with overflow waters, but then disconnected from the lake. Our collec- 
tions Were made chiefly in the north bay of the lake, but a few things were taken 
from the western end, and a few collected alongshore as we made our way t o  the 
outlet. In the north bay, besides making collections along shore and with hand ,nets 
in the shallow water, we hauled the surface net repeatedly from the boat, from 8 a. m. 
to 9 p. m., in both clear and rainy weather, and dredged at various depths from 6 to 40 
feet. Our larger apparatus was useless, as there were no fish in this lake.* 

if Here we first heard, while out ou the lake in tho bright still morning, themysterious nijrial sound 
for which this region is noted. It put  me in mind of tho vibrating clang of a harp lightly and rapidly 
touched high up above the tree tops, or the sound of many telegraph wires swinging regularly and 
rapidly in the wind, or, more rarely, of faintly-heard voices answering each other overhead. It begins 
softly in the re&ote distance, draws rapidly near with louder rind louder throbs of sound, cind dies 
away in  the opposite distauco; or it may seem to wandor irregularly about, tho wholb passage lasting 
from a few seconds to  half a minute or more. We heard it repeatedly and vory distinctly here and a t  
Yellowstone Lakc, most freqiiently at the latter plrme. It is usually noticed on still, bright mornings 
not long after sunrise, rind it is always louder a t  this time of day; bpt I heard it clearly, though 
faintly, onoe at  noon when a stiff breeze w~ts  blowing. No soientific explnnation of this really 
bewitching phenomenon has ever been published, although it has been several times referred to 
by travelcrs, who havc ventured varions crude guescos a t  its cause, wrying from tha t  commonest 
catch-all of the ignorant, “electricity,” to  the whistling of the wipgs of ducks and the noise of 
the “&mnboat geyser.” It seems t o  me to bolouq to the class of aijrial echoes, but even on that  
supposition I aim not account for the origin of the tlound. 
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The assemblage of animals in this lake offered a peculiarly interesting subject of 
study, since it included practically no aquatic vertebrates. There were, of course, no 
fishes at  all; we saw no turtles or water snakes, but s single frog, and only one small 
salamander. The dominant groups were insect larva, leeches, amphipod crustaceans, 
and entomostraca. By far the most ab undant aquatic insects were caseworms (larval 
Pltryganeida?), mostly pupae at the time of our visit. There were no crayfishes and 
no isopod or phyllopod crustaceans; but two amphipod genera (Gummarus and 
Albrchestes) were very abundant. The Qumrnari, represented by a single large and 
robust species (Gummarus robustus Sm.), were exceedingly common, creeping or swim- 
ming about, on or near the bottom, inshore, especially where collections of debris from 
the inlet rested in hollows of the rippled s:md. They sometimes rose to the surface 
at night, where our towing net occasionally took a surprising number of them-at 
one haul almost nothing else. They occurred also abundantly i n  our deepest dredg- 
ings, in the lagoons examined and in the streams flowing into the lake. 

This lake seemed, indeed, a paradise for the GTammuri, containing an abundance 
of food for them, both animal and vegetable, fresh and in process of decay, and 

. scarcely anything that fed upon them in turn. The commonest large leech (Nephelis 
obsoura, Tar. maculata) feeds upon them to some extent, as I found by the dissection 
of two specimens; but another of these leeches voided s’large horse-fly larva 
(Tabanus). Their own food, if I m?y judge from that of seven specimens which I 
dissected, is quite varied, consisting of rotting vegetatGion (whose condition was shown 
by the mycelial thread8 runuing through it), of fresh alga4 and other green-plant 
substance, and of entomostraca (Diuptomi as far as seen), The stomachs of three con- 
tained, also, a noticeable amount of pollen grains of the pine. In three of the seven 
si4ecimens examined large numbers of Gregarina? infested the intestine. Their prob- 
able effect was shown by the fact that the intestine was empty in two of the para- 
sitized specimens. Our Qammwus was thus practically at  the head of the biological 
system of this lake, which was for it a royal domain where it was free to exact tribute of 
all, yielding scarcely anything itself in turn. The females at this time had their brood 
cavities loaded with young. 

The entomostraca were principally a single species of copepod-a very large blood- 
red Diaptomus, new to  science and here described as U .  shoshone. This occurred in 
great numbers in several hauls with the surface net, and could usually be seen on a 
calm evening near the surface, where its tiny sportive leaps in the air kept the water 
microscopically agitated, as if by minute fish. Another Diaptomzcs, near D. sicilis aud 
perhaps avariety of that species, occurred much more sparingly, and a third species 
of this genus, described on p. 252 as D. lintomi, was less frequently seen than either of 
the foregoing. There were a few species of Cyclops here, C, serrukltus Koch, 0. gyrinzcs 
Forbes, C. minnilus (new), and perhaps others; also, a Cypris, a Bosmim, a Chyydorzcs, 
a Daphnia (D. Pulex), and Polyphemus pediculus. So far as the crustacea were con- 
cerned, the lake was in practical possession of Q a m m a r ~ ~  .robustus and Diaptornus sho- 
&one. 
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The food of the latter little species was peculiar at the time of my visit, and the 
collections consequently give little idea of its usual function in the biological system 
of' the lake. All of more than fifty specimens examined from several of the Shoshone 
Lake collections had fed freely, and often greedily, on the pollen grains of th0 pine. 
Only a single specimen dissected contahed also some fragments of another entomos- 
tracan, among which were single antennal segments of a copepod, pTobably of its own 
species. 

This fact is but an illustration .of the dependence of the animals of a lake on the 
I contributions made to its stores of food by %he surrounding land. As a surprising I 

number of fishes profit largely by the terrestial insects falling into the water, so this 
little copepod horde must live for some weeks, to a very large extent, on the pollen of 
the swrounding forest, relaxing *lie pressure, for a time, on the plant and animal life 
of the waters, which is doubtless their more usual food resource. Would the destruc- 
tion of the forests here seriously diminish the number of Diaptonzi, and thus lessen the 
food supply of the young of the trout with which this lake has lately been stocked? 

The large leeches taken here occur throughout the Park in suitable situations, 
and have been noticed by earlier collectosfi at Yellowstone Lake. At the Shoshone sta- 
tion theywere frequently seen in the clear Rhallow mater, either swimming actively or 
creeping along the bottom. They are carnivorous leeches, as dready mentioned, 
almost the only native enemies of the Qammarus worthy o f  notice in Shoshone Lake. 

A frequent and interesting occurrence during our visit was the appearance et the 
suniiy surfwe of the lake of a large dark-gray caddis fly (Neuronia sp.) fkeshly escaped 
from its pupal prison and flitting rapidly along with its imperfectly expanded wings, 
just on top of the water, going with speed directly for the shore. The number of these 
insects-caseworms in the lal'val state-was shomn by the thousands of their empty 
cyIindrica1 cases washed ashore. Larvae, pupae, and imagos were all common at the 

, time of our stay. The case of this species is composed of thin, irregular pieces of 
vegetation (largely fragments of leaves and epidermis of water plants), or of chitinous 
plates of insects, eked 'out by filamentous algar! and other miscellaneous objects, a11 
c'emented and imbedded in the tough secretion fsom the salivary glands of the insect 
itself. On preparing to pupate, the larva doses the mouth of its tube by a coarse 
latticework of hardened mucus which protects the insect within, permitting at the 
same time the free access of water. Shoshone Lake, it need not be said, was an ideal 
place for the breeding of these caddis 3 ies, since it contained no common carnivorous 
animal large enough to attack them. 

C]h+oNomus larvae were common in these waters, and their pupae, ready to  emerge, 
appeared often in the surface net. 

The mollusks taken were limited to a few specimen8 of a large, dark Physa, with 
an exceedingly thin and brittle shelI, and a small, heavy Pisidium, with a few con- 
spicuous lines of growth. These last were mostly empty shells, collected from the 
hollows of rippled sandy bottom, vhere they were readily seen as one floated over in 
a boat. An occasional dragon-fly larva (LibeZZulidw), large larva of Eydrophilus, 
a very few hydrachnids, some slender annelids-undetermined as yet, and very diffi- 
cult of preservation-?-and a considerable collection of digitate fragments of ij'poitgilla 
are worthy of bention. So also is the scarcity of waterbugs, limited, indeed, in our 
collections from the open lake, to a single specimen each of Notoneota and Corisa. 

, 
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The small brow4 lagoon or pond already mentioned as occurring near the lake 
mas an example of a kind quite common along the lake borders of this region, It is 
separated from the lake itsdf only by a narrow strip of beach, and is largely filled 
with pond lilies (Nuphar), grass, algae, and the like, which grow out of a deep, soft 
ooze. There was little in the assemblage of animal forms of this place to  suggest its 
elevation of more than 7,000 feet, unless the scarcity of mollusks and the higher Crus- 
tacea be so explained. A species of Plhysa and one of Pisidium were the only mollusks 
taken. Insects were represented chiefly by ephemerid larvm, Iarvs of Culez, Clbirono- 
mus, and other small Diptera, caseworms, Notoneeta, Corisa, Agrion larvae, and larvm 
of Dytiscidmi Hydrachnidm by a single species of scarlet water-spider ; Amphipods 
by the lake species Cfammarus robustus and Ablorclbestes dentata; entomostraca most 
abundantly by a Daphnia of pale pink color, not seen by ua before, and here described 
as D. awgulifera, by D. Pulex in moderate numbers, by Polyplbe?nus, Rcapholeberis 
mucronatus, Ezcrycercus Ea?fiellatus, Chydorus, Cypbis, Cyclops gyrinus, 0. serrulatus, 
etc., hnd. by no Diaptomi, so far as observed. Leeches were present, although not 
numerous-the species already mentioned (Nephelis maczclata) and one not detected in 
the lake, Azclostoma lacustris Leidy. This pond thus differed from the lake in the 
larger number and variety of insects, especially jn the larval state, by the absence 
of Diaptomi, and by the vast predominance of tho iiow Baphnia. The latter had 
evidently been very much more abundant earlier in the season, as shown by the quan- 
tities of its summer eggs. These formed a film over many square feet of the surface 
and had been washed ashore in quantity as a scum-like deposit along the bank. A 
few of the females were still bearing their ephippia. 

The collections made by Prof. Linton from the lagoon at the western end of the 
lake are similar, as far as they go, but contain no entomostraca. 

Lewis Lakc.-Lewis Lake is so closely associated with Shoshone that the two 
might very well 'be treated by the biologist as one. The water, shores, bottom, and 
surrounding country h?ve substantially the same characters for both, and their 'free 
connection by a river without falls and only iome 3 miles in length tends to oblit- 
erate any small local differences. The fact that fishes are excluded from both lakes 
by,falls in their, common outlet still further assimilates them in biological condition, 
the only noticea)Ae differences remaining being those of size and depth. 

Lewis Lake is but 3 miles long by 24 in breadth, with a greatest depth, in our 
soundings, of 80 feet. It is rudely triangular in form-more distinctly heart-shaped, 
in fact, than Heart Lake itself. Its level, 7,720 feet,is but 20 feet below that of 
Shoshone Lake. Its western banks are highest and boldest, the 8,000-foot contour 
running usually from a quarter to half a mile from the shore. On the north and 
northeast the country is relatively low toward Shoshone alld Yellowstone lakes, but 
the immediate. banks are occasionally bluffj. and the shores are everywhere wooded. 
TheRed Momtains are close at hand, a range of ten peaks tmo the southeast; and to 
the south looms the great Teton group, the noblest mountah view to be had from 
any part of the Park. 

There is a small hot-spring basin at  the northwest angle of Lewis Lake, and a 
swampy tract about half a mile square lies beside it to  the northwest, connected with 
it for a fortnight or so during high water. At other times communication is prevented 
by a narrow strip of beach, sand and gravel, a few feet across. .At  a little trouble 
and expense a permanent padsage-way for fishes might be made and maintained, giving 
free access to  consider8ble breedinggrounds and stores of food. 
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On the west side a small permanent creek cahe in, about 30 feet wide and 2 feet 
deep at the time of our visit, with several acres of somewhat swampy ground at its 
mouth; and here also were three small warm creeks (1500 F. ) and one of cold water 
(500), .the latter apparently supplied by melting snow from the borders of the Pitch- 
stone Plateau. A series of small lagoons, filled with sedge and bulrush, open into the 
lake along this shore. The cold waters fkom the Red Mountain range are diverted 
from this lake by the course of Aster Creek, which drains the northern slope and 
empties into Lewis Xiver, about 2 ,miles below the lake. 

Treacherous and stormy weather during our brief stay prevented our making 
many collections in the open water. The dredge was hauled, in fact, but once, and 
then at a depth of 56 feet, about a quarter of a p i l e  above the outlet; and even the 
surface iiet was only twice used far enough from shore to give us the so-called pelegic 
entomostraca. The reniaining collections were gathered inshore, in the ' swamp 
adjoining, and from streams, both warm and cool, 011 tho western side. 

In the dredge, a t  50 feet, with a bottom of fine black mud and dead vegetablo 
dbbris, we took quantities of tile large Qanbmarus, a few Ablorcl~estes, many ClGrono- 
waus larva, specimeus of Pisidium, and an undetermined annelid not preserved in 
condition for identification. The preponderance of Qaqnmarus was as noticeable here 
as in the companion lake, although fkwer were seen along shore in shallow water. The 
same may be said concerning the Diuptomi taken in open water in the surface net. 
The gigantic Diaptomus shoshone was relatively much less numerous, however, than 
the much smaller D. sicilis var. It was feeding extenpively upon pine pollen here, as 
in the other lake, Although properly pelagic forms-thase most at home, that is, in 
the open water and in the deeper parts of' the lake and found rarely, if at all, in the 
small lagoons-these Diuptomi nevertheless extend their range close inshore, where 
they might be seen with the naked eye ih the water or taken in the net, even when 
the surface was decidedly rough. These collections contained many examples of w 
peonliar entomostracan (HoZopedium gibberum) not noticed in.Shoshone Lake, and also 
an abundance of a colonial rotifer belonging to the genus ConocMZus-allied to C. vol- 
v o q  but apparently undescribed. * 

In the lake, near the entrance of the warm streani pn the western side, were quanti- 
ties of young water-bugs (Notonecta), an occasional Corisa, Gammarzcs, Chirowomus, and 
ephemerid larvso. Caseworms were also abundant in the lake, and the air alongshore 
was full of two species, one black and the other pale brown, just emerged and pairing. 

From a small lagoon filled with the overflow waters of a geyser, at the western side, 
we took with the hand net several spwimens 'of Gammarus and hydrophilid larva, a 
few Allorchestes dentata and young Corisa, many libellulid larvae, large and small, *and 
larva of Agrionilza?, a single small Plbysa, and several water-beetles (Ccelandms). 

From a warm stream at the same place (150° I?.) we have many ephemerid larva, 
several caseworms and a single hydrachnid, a great quantity of large and vigorous 
specimens of Gammarus robustus, and a smaller number of Allorcliestes dentata, many 
examples of Pisidium, p Physa, a few annelids (Oligochata), and a single leech 
(Nephe& 4-striata) not taken by us before. The Oam'naarus was feeding very freely 
on dead and decaying vegetation and filamentous algae, with some fresh vegetable 
fragments and a little pine pollen. No traces of animal food occurred in two speci- 
mens dissected, one half-grown and the other of the largest size. 

' 

f _- - --- 
* Desoribed ou page 256 a~ C. Zeptopus, n. E. 
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From the swampy tract on the eastern side of the lake already mentioned col- 
lections were made by hauling a surface net in the open water, by searching dead 
leaves, and by washing off the lily pads (Nuphar) in the net. These waters were 
swarming with life, chiefly insect larvx and crustaceans. They apparently contained 
relatively few mollusks, several specimens of a, large Physa, a few Pisidium and one 
Amnicola occurring in our golleotions. The insect larvx included Agrion, Ephemera, 
Ckirononaus,. Corisa, Hydropldus, and Corethra. The only amphipod crustacean was 
Allorchestes dentata, represented by .but few examples, but the open water contained 
a great quantity of Daphnia angul?)@era and an occasional Sida crystalliwa. Among 
the lily pack the same Daphnia occurred, together with a great number of Sida, a few 
examples of Cyclops and Diaptonai, and several of .Daphnella and of Polyphemus pedic- 
du,y (young and adult), aud a single short, dark cyprid. Leeches and their capsules 
were fidquent, the usual spotted and striate species (Nephelis inaculata and N .  4-striataj. 
A.single specimen of Clepsine clcgans and another Clepsine not determined were also 
noticed. The capsules of these leeches were common ou the leaves of water-plants. 
Among less conspicuous objects, small Hydrachnidce, Hydra fusca, aiid the colonial 
rotifer Conochilus were abundant. 

If, we may pause now to glauce at the animal life of these three lakes, character- 
istic as they are for their region, as compared with that of similar iakes of much lower 
altitude-Lake Geneva, in Wisconsin, for example-we find that the large and con- 
spicuous differences, so far as invertebrates are concerned, lie mostly in mollusks and 
crustaceans. The complete absence of Unionidce, of Paludinidm, Melahiid@, and of 
Valvata, and the scarcity of Planorbis and dmnicola &re cases in point. The absence 
of crayfishes, of Epischura, and of 8imocephalus is the most notable distinction in 
the crustacean list. Polyxoa also were extremely few. 

Heart Aake.--Heart Lake had to us the very especial interest that it gave an 
opportunity, hitherto unparalleled in this country, t o  study by comparison the effect 
of the presence of fishes on the bionomic system of a mountain lake; and as the barren 
waters of Lewis and Shoshone lakes have since been stocked with trout by the U. 8. 
Fish Commission, the results of this comparison of native coiiditions may hereafter be 
checked and supplemented by a study of the later state of iuvertebrate life in these 
two lakes. This lake is situated similarly to Lewis and Shoshone, is of nearly the 
same size as Lewis Lake, and is in most respects a companion to  that and Shoshone, 
but differs totally in the fiact that its outlet is unobstructed by falls and that i t  is 
consequently well supplied with fishes. It lies only 59 miles from Lewis Lake, in a 
straight line, and about G 'miles from the soutinern arm of Yellowskone Lake, but the 
latter is ou the opposite side of the divide and is consequently connected with a 
different system of waters. It is divided by a peninsula into two unequal parts, the 
larger of which, rudely rhomboidal in shape, is approximately 18 by 2 miles in diameter. 
The smaller part is subtriangular, with principal diameters of about a mile, and the 
narrow neck uniting these two divisions of the lake is about a quarter of a mile across. 

Heart Lake diff'ers from Lewis and Shoshone by its closer proximity to the lZed 
Mountainw, especially to Mount Sheridan, and consequently by the much greater 
amount of snow water which it receives. At the time of our visit, during the last 
days of July, the rush of' rivulets down the mountain slope, supplied by the melting 
snows, filled the air all day with a noise like that of a train of cars. This lake has 
also its hot-spring and geyser basin, but receives through Witch Creek a relatively 
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larger b6dy of warm water than either of the others. It drains, accoyding to the 
published map of the Geological Survey, a larger basin in proportion to its size @nd 
is bordered on the north by a marshy tract 2& miles long by nearly a mile wide. Its 
surface lies 250 feet beloy that of Lewis Lake and 270 below the Yellowstone. Its 
waters are very clear,’ but aro nevertheless much more weedy alongshore than those 
of either of the other lakes. 

The slope of Mount Sheridan continues downwards iuto the lake a little distance, 
and the water consequently. deepeiJs rapidly from tde eastern shore. About 200 feet 
out the depth was 94 feet; at 400 feet it was 124; and at 1,000 feet it was 146. The 
bottom temperature at this latter depth was 400 F. 

Our camp was pitched on the western side, about half a mile from the mouth of 
Witch Creek, and our work was confined to this shore and to a distance of about half 
a mile along the northern shore. Our dredgings here wcre made in three localities: 
in shallow \water inshore, at a depth of about 10 feet; upon rocks a little distalice out, 
at a depth of 30 feet; and in deep water from 46 to 120 feet, with a bottom of soft mud. 
Collections were made with the surface net from the open water a t  various hours of 
the day from 9 a. m. t o  9 p. m., under such coiiditions of wcather as offered themselves, 
and also from shallow water among weeds, commonly near the bottom. In addition 
to these, considerable collections of fishes were made with the trammel net and the 
smaller seines, the latter of which we used in Witch Creek as well as alongshore in 
the lake itself, and from these fishes a quantity of material was obtained for a study of 
the food of the various kinds. 

As might be supposed, some noticeable differences appear 011 a comparison of our 
collection lists, some readily accounted for and others at present inexplicable unless 
as the secondary or more remote effects of the hs t .  It is naturally to be expected 
that in so small a lake, and one with so few opportunities for successful concealment 
or escape, the kinds of invertebrates on which fishes fcod by preference would be 
unable to maintain themselves in as large numbers as in similar situations where 
fishes do not occur at all; and especially will this necessarily be true if we find that 
the fishes destroying these invertebrates are not strictly dependent on them for food, 
but eat other things as well. This is true of both the trout and the sucker, the formar 
being almost indiscriminately carnivorous, and the latter mixing insect larvtle aud the 
like with a large proportion of vegetable food. 

i It is probably in this way that we are to explain the fact that we did not find in 
our stay on this lake a single larva of Neuroaia (the largest caseworm in these waters), 
so abundant in Shoshone Lake, nor a angle amphipod crustacean (#ammarus or 
Allorohestes)--all large enough to afford an athractive food to one or a11 of the fishes in 
these waters. That they occur here 1 can scarcely doubt, although the distribution 
of the #ammarus seems at best very whimsical in this region, but they certainly were 
far less common than in the adjacent lakes. The absence of the larger leeches (NepJb- 
elis macula8tus) may be due to our failure to find suitable places for them, or they also 
may be eaten by fishes. 

More difficult to understand is the very remarkable fact that we did not find here 
so much as a single spe$imcn of the almost gigantic copepod, .Diaptomus skoslbo?w, 
although its companion elsewhere, the smaller spocies of Diupto??kzcs, was extremely 
abundant in all our openwater hauls. Equally digcult of explanation was the vast 
labundance of the entomostracan I)nphnella lirachyura-not once taken before we 

* 
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' reached this lake, and here the most abundant species next to Diaptomus. With it 
was Leptodora hyalina, also extraordinarily common (for a predaceous species) in the 
product of every haul. The absence of Polyphemus pediculus is less remarkable, since 
it was not common in the other lakes, and the fact that Holopediunz gibberum shpuld 
be wanting here while uommon in Lcwis Lake is without special meaning, since we 
failed to find i t  ifi Shoshone Lake, 

A fuller discussion of this matter must be postponed until our materials illustrat 
ing the food of fishes taken here have been completely studied; and I will merely add 
at present some further details concerning the general collections. 

The beach on the west shore was gravelly, in some placer, with boulders of consid- 
erable size, and occasionally with a stretch of sand. The bottom was covered with a 
growth of weeds (Potamogeton, algs, etc.) and was greatly cumbered with driftwood. 
Our deepest dredging was made oft' this shore, beginning at a depth of 120 feet, with 
a temperature of 400 F., and ending at 46 feet, with a temperature of 5 3 O .  This haul, 
made from a raft and boat together, was about 100 yards in length, over soft mud 
containing some very fine sand, but consi'sting largely of organic ddbris, both vegetable 
and animal. The latter, minutely examined, 'was seen to be made up of the valves of 
entomostraoa, fragments of the cuticle of insect larvs, and the shells of rhizopods 
(Diflugia and Zchinopysis), while the vegetable remains consisted of minute pieces of 
Vaucheria and other filamentous.algg, and fragments of higher plants, with a multi- 
tude of shells of diatoms. The living animals of this haul were Clbironomus larvae and 
pupa only, the former red, and many of them in their' usual tubes composed of mud 
and minute organic remains. 

The shallower hauls, made at  a depth of 30 feet on a bottom of rook and gravel 
covered largely 'with Cladophorn, aggregated about 50 yards in length. A quantity 
of inaterial \vas brought up and all critically examined. It was composed almost 
wholly of red Chironomus larva arid their tubes, together with a few specimens of 
Pisidiu'm. A single ephemerid larva (Ccenis) was the only other animal found. On the 
various alongshore havls, at  or near the bottom and through the weeds, the following 
forms were obtained : Larvs of Clbirononzus, ephemerid 'larvae, caseworms (a single 
specimen seen), small hydrachnids, Physa and Pisidium (oiily a few of each), Cyclops 
gyriwus and other species, Diaptomus yicil is  var., Daphnella braclbyura, Daphnia 
arcuata, Eurycercus lamellatus, Acroperus leucocephalus, Legtodora lhyolina, Bosmina 
longirostris and some undetermined cyprids, h'tylaria lacustris and other annelids, and 
an abundance of Hydra ficsoa of the brick-red variety. The most abundant thing was 
Daphella brmhyura, and the next Diaptoms. The Cyclops was common, as were like- 
wise ephemerid larvm and the small bivalve, entomostracans Eurycercus and Acroperus. 

The towingnet collections, made in the open water some little distance from the 
shore, contained a much smaller variety, all entoinostraca and hydrachnids. The latter 
were few in number, noticed only in a single haul. By far the most abundant, species 
were Diaptomus sicilas ( 8) and Daphnella braohyura, sometimes one predominating 
and sometimes the &her. With these were Leptodora ?nd an occasional Daplmia. 

The abundance of fishes in the lake was shown by the fa& that our trammel net, 
simply stretched in the open water in the evening and lifted at noon the following day, 
contained 87 fishes, 12 of them trout, the remainder suckers and chubs, the latter most 
numerous. At another setting of this net, near the mouth of Witch Creek, in 8 to  10 
feet of p t e r ,  10 trout, 2 chubs, aqd 65 suckers were taken in six hours. 

, 

' 
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YELLOWSTONE RIVER SYSTEM. 

Yellowstone hiver drains all the eastern and northern side of the National Park, 
more than half i ts  area, and from tliese waters innch the larger part of our collections 
‘mas  taken. Yellowstone Lake was visited both years; Pelican Creek and siiialler 
tributaries a t  the northern end were searched; and Yellowtone River was examined 
at intervals from the lakc to the mouth of tho Lamar or “east fork.” The smaller 
tributaries of this system examined were Alum Creek, Tower Creek, Slough Greek, 
Lamar River, Amethyst Creek, Soda Bu$te Creek, Black tail Deer Creek, Lava Creek, 
Glen Creek, and Gardiner Itirer. Collections were also made from nuuerous lakes 
and ponds connected with this drainage system: Duck Lake near the west bay of Yel- 
lowstone Lake; some a,lkaIiiie ponds near Baronette’s Bridge across the Yellowston:; 
Fish Lake; near the Soda Butte; Twin Lakes, on the flat dividing the head waters 
of the Gibbon from those of tlie Gardiner and drained by Obsidian Greek; Lake of the 
Woods; Swan Lake, draining into Glen Creek; ‘a small lakelet near Mammoth Hot 
Springs, connected with the Gardiner; and Boteler Springs, outside the Park. 

Yetlowstone Laka.-With Yellowstone Lake we reach the aquatic headquarters of 
this region, the real center of interest and importance for the ,study of the inverte- 
brate life of Yellowstone Park. It is the largest lake so near the summit of the Itocky 
Mountains, and, excepting its high altitude, presents every feature suitable to the 
mainteuance of an abundance of animal life. Its zoological interest is fittingly sup- 
ported by its geographic ar!d scenic featuros, which supply an adm’irable setting to 
the picture of life that slowly shapes itself in .the mind of the zoologist as he studies 
its waters and their contents aud the inhabitants of‘ its bottom and shores in their 
relation to each other and to surrounding nature. 

The geology of the regiou shows that the present lake is only the‘relativelg small 
remnant of a much larger body of water which fornierly filled Hayden Valley and 
extended down the Yellowstone nearly to the present falls; but there is, I think, no 
rwason to believe that it, has dwiudled h zoiilogical importance as it hhs in size. 
Except for changes of climate, the variety of animal forms a lake of this size may 
maintain need not be surpassed (and coinnionly is iiot) by that to be found in one 
many times its size. It is not likely that there was ever there, when this lake was 
largest and deepest, a special interior and deep-water fauna, such as occurs, for 
example, in the Great Lakes of North America; for, if there were, remnants of it 
would certainlx continue and would have appeared in our deepwater dredgings. 
As a home of animal life it has probably been for ages similar to what it is now, 
except that we must suppose that the single species of fish which now inhabits‘ it- 
evidently an immigrant across the continental divide-has prod ced certain changes 
in the balance of life, some of which will doubtless become m 3 r  e apparent as our 
collections from this lake are thoroughly studied. 

The most striking feature of Yellowstone Lake is the irregularity of its form and 
the consequent length of its shore line, such that with an area of about 140 squaw 

\ 
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miles, its shore line approaches 100 miles in length; a fact whose biological signifi- 
cance will be understood if me call tQ mind that the greater part of the food of 
fishes in such a lake is to  be found among the weeds of its shoal waters alongshore. 

, From a main body (a fairly regular parallelogram, 7 by 12 miles) several large arms or 
bays project to the west and south, giving the whole lake an extreme length of 20 
miles and a width of 14. The immediate banks are generally abrupt, ilthough not 
high, with a narrow gravel beach, and except along the tributary streams there is 
little or no swampy ground about the shore. The Yellowstone above the lake, how- 
ever, runs, as do’most streams in this region, through a wide, swampy bottom, which 
must afford an immense field for the breeding of fishes and for the growth of their food; 
and Pelican Creek, the next largest tributary, is similarly situated, while several of the 
smaller creeks have each at  their mouth a little bar, piled up by waves and ice, which 
has partly stopped the outlet and so formed above it a weedy lagoon or marshy bay. 

The bottom commonly slopes gradually downward, making an abrupt descent, so 
far as known, only from the shores of Frank Island and from the lofty summits about 
Southeast Bay. Beyond the beach of gravel and boulders which commonly borders 
the lake, comes usually a belt of sand or sandy gravel, and beyond this a sandy mud, 
becoming finer and darker inwards, until in the deepest water reached it was a very fine 
black ooze. The greatest depth reported by the Hayden survey was 300 feet, in the 
center of West Bay. My own deepest soundings were incidental to our dredging oper- 
ations, and were limited to  a distance of 2,000 feet from shore off our camp at Hot 
Spring Basin on W e d  Bay, and to an area north arid east of Stevenson Island, where 
the lead was dropped at distances varying from half a mile to  2 miles from the island, 
The greatest depth reached in this area was 231 feet, at a point nearly equidistant 
from Stevenson Island and Steamboat Point. 

My only temperature observations were made August 4,1890, at which time the 
smface temperature of the water was 620 F., the bottom at 100 feet was 460, and at 
184 feet, 4290. 

This lake lies almost at  the summit of the Rocky Mountain watershed, the con- 
tinental divide following approximately the outline of its western and southern borders 
for about 40 milcs, at  distance8 varying from a mile to  5 miles from the shore, To the 
westward of the lake lie broken pine-covered hills, which rise from 250 to  800 feet 
above its level. To the north are the dark ridge of the Elephant’s Back, about 850 feet 
above the lake, and the Sulphur Hills, which finally rise to a height of 9,000 feet above 
the sea. On the east lies a mms of rugged volcanic mountains, a part of the Absaroka 
Range, patched with snow all summer. They approach the shore most closely along 
the southeast arm at the upper end, where the scenery is very bold and fine, A few 
peaks rise to  a height of 11,000 feet above the sea at  a distance of 6 or 6 miles from 
the shore. The boldest elevations are those just below the mouth of the inlet, where 
mountains less than 2 miles away reach a height of 9,600 feet. 

Besides the Upper Yellowstone and Pelican Creek, already mentioned, the principal 
tributaries to the lage are a number of small streams which drain these eastern moun- 
tains, and, taking their wAters from the melting suows and flowing most of their way 
through overhanging forests, bring to the lake a considerable amount of very cold 
water. The hot springs and geyaers are found mostlyon the western arm andat  
Steamboat Point in the northeastern part of the lake, but the amount of warm water 
contributed by them is quite insignificant for so large a lake. 

’ 
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-In the open water there was always a very fair supply of entomostraca, both 
Cladocera and Diaptomi, but at the time of our arrival on the West Bay the pheuom- 
enal fact was the vast abundance, both in deep and shallow water, of a rotifer or 
wheel animalcule which forms rolling spherical colonies imbedded in a gelatinous 
medium, each colony consisting of a little cluster of these animalcules arranged in 
such a manner that their inner ends approach each other in the middle of the mass, 
while their outer ends, with mouths, cilia, &e., are exposed on the surface. To the 
naked eye these colonies of rotifers appear like minute grayish specks of floating 
matter. This species belongs to the genus Conoohilus, but differs noticeably fiom the 
common C. volvox. I have thought best, consequently, to  describe it as C. leptopus 
(page 256). It was so abupdant in the water that a haul of a ring net, a foot across, 
for fifty strokes of a single pair of oars gave a measured half pint of this form alone. 
‘ This colonial rotifer is not to  be confounded with the “water bloom,” which devel- 

oped in Yellowstone Lake a little later to an extent very embarrassing to our surface 
net work. This so-called 4 t  bloom” consisted of specks of various alga growing so freely 
in the water as to  give it a faint tint of dirty green, and washing ashore in quantity 
along the leeward side of the lake, usually at this season the northern and eastern. 

Away from the shore, by far the most common crustacean was Daphlzia Pulex.” 
Although in ordinary situations the males of Daphnia are by no means common, 
in our Yellowstone Lake collections, made in August hnd September, the males of this 
variety were many times commoner than the females, making sometimes nearly_ the 
whole of a large catch. The few examples of the other sex seen mere mostly young, 
although a female bearing the ephippium occurred occasionally. Next in‘ abundance 
was the smaller of the Diaptomi found in Shoshone Lake, the so-called variety of D .  
sicilis, and with this came somewhat rarely, but still fairly abundant, D .  shoshone and 
D. dintoni. Several species of Cyclops occurred here, only a new one (0. minnilus) 
very frequently, however, and this in sinall proportion. 

Most of these crustaceans rauged in shore as well as in the deeper water of the 
interior parts of the lake, Daphizia Pulex falling away in numbers more rapidly in 
shallow-water collections than Diaptomus sicilis. To these inshore species we may 
add, fiom our surface-net collections, Polyphemus pediculus (sometimes very abundant 
among the weeds), Cyclops gyrinus, and 0. serrulatus (both rare), Chydorzu sphmricus 
(few), rScapholeberis mucronatus (few), Cypris sp. (only occasional), Alona, and th.e usual 
miscellaneous drift of shore forms, Chironontus, Allorchestes (both dentatus and inermis), 
Gammarus, caseworms, hydrachnids, planarians, Clepsine, etc. 

Collections made in the lake near enough to the outflow of hot springs to exhibit 
their influence differed from those made in cold water only in their more scanty char- 
acter j and where the water was actually warm it commonly cbntained nothing but the 

< 

*The oommon and even abundant occurrence of this species in Yellowstom Lake as a form 
apparently polagio in its habits (widely contrasted, consequently, with its usual oharaoter) was so 
unexpected and unusual that I hesitated long bofore assigning this Daphnia t@ tho species most abun- 
dant in our stagnant pools. Prolonged study of it from various collections in the Park in comparison 
with those from tho waters of Illinois, has finally lcd me to ooncludc, howevor, 6hat this Yellomstone 
Lake form is not to be speoifically distinguished from Americeu examples of puZm In order to 
furnish matorjal for a more critical oomparison than has hitherto been imde of the American and 
European represontativcs of thiR speoios, I append a description, under tho varietal no& of pulicaria, 
based upon Yellowstone spocimcns, with figures of both 80x88 (page 242 and plato XXXVII, fig. 1). 

F. C. B. 1891-15 
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I larger crustaceans, insect larvz (especially caseworms), and other alongshore material, 
together. with the dead and empty dObris of insect transformation. It was in fact 
very clear that the frequently observed basking of small fishes in these warm maters 
was not caused by a greater abundance of their food. 

A comparison of the collections made at  and beneath the surface, by day and by 
night, in sunshiny and in cloudy weather, would seem to indicate that tlhe lake variety 
of Daphnia pulex is much more sensitive to sunlight than any other associated form. 
In collections madc at the surface after dark, and in those made'in sunny weather 

I below the, surface, this was many times the most abundant mustacean; but in similar 
collections made at  the surface in sunshine it was relatively rare, Dialptomus sicilis 
then taking the lead. 

Only brief time and scanty opportunity could be had for miscellaneous alongshore 
work during our visits to Yellowstone Lake. The greater importance, from our point 
of view, of deep-water work, the stormy weather, and the unfavorable character of the 
beaches, commonly either covered with bare gravel or packed with large boulders and 
beaten by surf, made such work unprofitable and difficult. ~ Nearly all our knowledge 
of this alongshore fauna we owe, in fact, to a day spent in 1891 on Stevenson Island 
(1.4 mileg long by 4 mile wide), lying 2 miles from the hotel landing, in the north 
end of the lake. The shores of this island vary from precipitous blvffs on the west to 
a weedy shallow on the south. Tho beach i s  gravelly everywhere, except as boulders 
thickly cover the bottom and banks, and outside this is a belt of gravelly sand, fol- 
lowed by sandy mud still farther out. Water weeds occur in scanty patches, chiefly 
Chura and algae; a coating of minute, dirty alga, commonly covers the stones. On the 
stones are also conntless tubes of small Chironomus larvae, almost covering the sur- 
face, mostly emptied by the maturing of these insects at  the time of our visit,. Under 
the stones are a considerable number of leeches of various sorts (mostly Nephelis and 
CZepsine), and an occasional small annelid worm. On them, among the weeds, a small, 
black, spiral mollusk, Physa, may occur by hundreds, and cdeping under or over them, 
or swimming through the water just above the bottom, we found an  occasional Gam- 
muru,s. A large species of Corisa, several water-beetles (Deroneotes), and a perlid 
larva were all the other ineect forms taken here. A small boll6otion of entomostraca 
from the weeds has not been determined. 

Our knowledge of the bottom fauna of Yellowstone Lake is based on the product 
of eleven dredgings, at depths varying from 15 to 198 feet. Pour of these dredging8 
were in shallow water, 20 feet or less; two were from a medium depth (25 t o  50 feet); one 
ranged from shallow water to deep (20 to  120 feet); one from a medium to  A consider- 
able depth (40 to 100 feet); and three may be classed as deep throughout, ranging 
from 186 to 198, feet. In this deepest water tho most abundant inhabitants of the 
bottom were long and slender annelid worm8 (Oligochmta) not yet studied, blood-red 
larvm of (litironomus of considerable size, and a small bivalve mollusk (Pisidium). 
Several leeches also occurred in our deepest hauls (Nephelis inaculata and species of 
Olepine),  a few specimens of Qammarus, probably takeii after the dredge left the 
bottom, several small planarians, a lot of living &'pomgiZZa, and in one instance a Physa ou 

, living vegetation-in all probability a floating fragment, as the haul on the bottom 
here was made at  not less than 186 feet. In other dredgings, at 100 feet or more, many 
specimens of Uypris, a very few hydraohnids (probably swimming above the bottom), 
and several worms (nematoids) wero added to the above list. 
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As we worked into shallower water the Qammari and the lecches became more 

abundant, especially Clepsine, and at 25 to 50 feet univalve mollusks (Planorbis exacutus 
and Physa), Allorchestes inermis, small white Chironomi, la'rvs and pups: and case- 
worms in sand tubes appeared. At 15 and 20 feet, among the weeds, the'assemblage 
of associated animals was Daphnia, Diaptomzcs, Conochilus, all abundant, many oligo- 

' chaete worms, leeches and leech capsules, Physce, .Limn@@, Allorchestes, Ganzninri, 
and cyprids (Cypris barqatus, n. sp.), various caseworms, nymphs of Ephemerid@, 
Chironomus larva, 'and larvs of Ta.banidm and Culicidm. 

No discussion of the zoological resources and relations of Yellowstone Lake with 
reference to fish-culture would be even approximately complete which did not takc 
account of the animal contents of the streRms and other waters corinected with it, 
sincc these are the principal resorts of the young of the only species of fish the lake 
now contains and must always be the chief breeding-places of fishes generally. 
A4part from the river above and below the lake, the most important tributary is l'eli- 
can Creek, a peculiar stream for a mountain region in the fact that fob 2 or 3 
miles of its lower course it is broad, muddy, aud comparatively sluggish, more like a 
bayou than a creek, thick with vegetation, and much frequented by water birds, 
whose feathers floating on its sorni-stagnant surface gave it the appearance of a barn- 
yard pond. Above this stretoh, although, still bordered by willow-covered and more 
or less marshy bottoms, it becomes swift and rocky, except where cut across by 
numerous beaver dams. 

The sluggish waters just above its mouth are, as might be expected, rich with 
small crustaceans and insect larva Amphipod crustaceans were very scarce in 
this creek, Qammarus not occurring in our collections, and Allorchestes but once; and 
amoug entomostraca, @$antic s6ecimens of Eurycerous lamellatus mere far the most 
Iiumerous, making three-fourths of the entire bulk of the product of hauls made in 
open water and ainong alga and other water weeds. With these, in open water, mere 
a pew species of Macrothri,r, a Dilcptomus, an occasional Daplmia Pulex:, several speci- 
nicns of Cyclops, a few of Daphnella and of Cypris, and a single Allorchestes. Among 
the alga, besides the foregoing, several examples of i3irnocephalus vetulus were taken, 
together with Bosmina, Ceriodaphnia, Polyphemus, and Chydorus sphmricus. The most 
abundant insects were, of course, Chironomi-larvm, p u p ,  and adults just emerging- 
and ephemerid larva. A few Corisoe and casemorms, some small aquatic Coleoptera, 
and a single living Limnoea were also noticed. 

In the shallower and swifter parts of the stream insect larva take the lead, the 
bulk of the collectiuns consisting of large and small caseworms of various species, 
most of them attached to stones, larvm of Chironomus, &hemorid and perlid l h v a ,  
large Corism, and several beetles of s~nall size. The caseworms and ephemerid larva 
were exceptionally common. 

On the whole, this stream-which must stand for the present as an example of 
many others-contbined iuvertebrate forms of animal life in very fair abundance; in 
the swifter waters the insect larva (neuropterous and dipterous) which lurk under 
stqnes, and in the more quiet parts entomostraca and insect l a r v s  of different hajbit. 

A much Fmdler creek, known on the map as Bridge Creek, and noted among 
tourists because crossed by a perfect and highly picturesque '6 naturd bridge," has at its 
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mouth a small pond or lagoon which was Hearched with some care during half a day. 
This pond is shallow and muddy, but mostly clear in the middle, with a fringe of 
aquatic vegetation and stout marsh grass growing in the water. The clear water was 
full of minute spherical masses of alga, among which were a Diaptomus aiid Poly- 
phernus-apparently the usual lake species, but not preserved. In the grass were great 
numbers of Bamrnarus robustus and a few Allorchestes iizermis, and ephemerid larva 
were abundant everywhere. Chironomus larvm were common in the collection and 
doubtless very abundant, in the mud, and a robust Corethra larva was occasionally 
taken. Small water-beetles (Deronectes and Haliplus), caseworms with cases made of 
fragments of vegetation and others of fine gravel, Corisa, a water-skater (Hygrotrechus), 
black Poduridce, and occasional terrestrial insects were among the other insect elements 
availa%le for the food of fishes. The mollusks of this little collection were small 
Limnceo, Physo (large and small), Pisidium, and Valvata. Various leeches (the most 
abulrdant the common Nephelis maculata), Hydrachnido, and planarians complete the 
list thus far made up. 

The pond was swarming with young mountain trout (Salmo mykiss), a few of 
which I dissected for a determination of their food. One of these an inch and-a half 
in length had eaten Chironomus larva and imagos chiefly, the remainder of its latest 
meal consisting of other insect larva not in condition to identify, and the entomostra- 
can Polyphernus pediculus. A second, an inch and a quarter long, had also fed mostly 
on Chironomus in its various stages of larva, pupa, and imago, but had made about 
a third of its meal from entomostraca (DapiLnia pulex and Polyphemus pediculus). 
Another, still smaller (0.92 of an inch long), mken from the open lake, among the sinal1 
weeds growing on a flat, muddy rock, had filled itself with Chironomus pupa only, as 
had still another of the same size. A third specimen from this situation had eaten 
more larvs of #imulium than of Chironomus, and a fourth had also eaten Simulium 
larva and another dipterous larva unknown to me. 

I may add here that other young trout, in a small, swift rivulet near the Lake 
Hotel, were feeding continuously, August 9, on floating winged insects, mostly, if not 
all, Chironomus and smaller gnat-like forms. 

The large leeches a t  Bridge Bay (Nephelis maculata) betrayed their scavenger 
habits by collecting in numbers upon a dead fish, which they were evidently feeding 
from. Two specimens taken elsewhere in this pond proved on dissection to have the 
alimentary canal nearly empty, oue coiitaiiiing only a few fragments of Bammarus in 
the rectum, and the other a single leg of a Qammarus in the cesophagus. 

As illustrations of the sinaller animal life of the river below'the lake and in its 
vicinity, I may report the product of two trips made August 11 and 23, one from a 
quarter to half a mile below the outlet, and the other to ;I point about a mile below, 

The most fruitful ground at the first locality was a sedgy flat on the left bank 
and a bed of flat rock covered with alga and other fine vegetation, with about G to 8 
inches of water. Other collections were made from the bare sandy bottom, in water G 
inches deep, with moderate current. 

On the weedy rocks occurred the large hairy Cypris described herewith (p. 244) as 
C. Barbatus, and other small blue cyprids not yet studied. The presence ,of Chirono- 
mus Iarvq several sorts of caseworms, larva of ephemerids, Hygrotreohu,s, Corisa (larva 
and adult), various water-beetles, specimens of Qammarus robustus and Daphnia pulex, 
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Physa (small and large, in quantity), Pisidium, many Jin8nam, of various sizes, Planor- 
bis, and small Amnicolm, accounted sufficiently for the fry of the mountain trout 
abundant amoiig the meeds. The most interesting object here, however, was a small 
cylindrical brown turbellarian, which htls the habit of swimming freely through the 
water, rolling over steadily from sick to side as it swims. Although common pere aud 
easily taken, every effort a t  its preservation failed completely, the specimeus going 
to pieces in spite of the varied use of hot water, corrosive sublimate, cold and hot, 
osmic acid, Perenyi’s fluid, etc. This interesting form seems, notwithstanding, worthy 
of special mention, and I have drawn up the following brief description, made from 
field notes, which may serve to identify it to some collector more fortunate than I in 
his opportunity to study it closely. 

Form cylindrical, tapering a little toward both ends, the posterior end blunt- 
pointed, the anterior flattened in creeping, and broadly rounded. Locomotor surface 
not specially flattened. When swimming the two ends are similar. Length, when 
extended, 5 to 9 millimeters, width 1 millimeter. To the naked eye dark reddish or 
orange, sligbtly paler before and beneath. Closely examined, the color is in minute, 

’ irregular flecks on a yellowish ground, and varies in intensity, of course, according 
to the extensioii of the worm. Sometimes the intestine shows through as a darker 
median shade, and the orange-brown eggs, 0.25 millimeter in diameter, also deepen 
the color locally. When emptied of these, its color is nearly uuiform reddish-brown. 
The eggs are spherical, conspicuous, in two ovaries, one each side of the abdomen, 
and, to the number of twenty, may marly fill the body. A pair of eye-spots placed at 
a distance from the front of the head about equal to the diameter of the body. 

These worms were found in 1891 (September l), much more abundant than at 
the above locality, in some clear, gravelly pools filled wit31 filamentous algac along 
Soda Butte Creek. They mere everywhere thick among the algac,’and could be col- 
lected by scores in anhour. 

At  the lower locality mentioned above, several ephemerid larvoe,, specimens of 
Qammarus robust us and of Allorclimtes inermis, caseworms with cases made of fragments 
of bark, larva of Simulium, and some small planarians were found. 

Finally I close this preliminary account of our Yellowstone Lake collections by 
noting the results of a brief- examination of the contente of the warm waters along 
the shores of the hot-spring basin of West Bay. 

Hauling August 3, 1890, in shallow water only a fen: feet from shore, at tempera- 
tures varying from 700 to 101O F., where the ordinary surface temperature was 620, 
we took a great quantity of the rotifer Conochilus leptopus, very many examples of 
Polyphemus pediculus, a few Diaptomi, slid a very few specimens of I Daphnia Pulex. 
There were probably five times as ineny examples of I’olyplwmus as of all other ento- 
mostraca. The Diaptomi were D. skoshone (a few) and several D. sicilis, and all the 
other entomostraca were a few each of Cyclops serrulatus, Scaphbeberis ‘muwonatus, 
and Chydorus sp7~mricus. There were no insects in these collections, living or dead, 
and the total amount of animal life was much below that of the cold water adjacent. 
In  a spring near shore, with a temperature of 103O F., containing much Oscillaria and 
full of a dark-red alga, there were many holotriclious infusoria and other smaller Ciliata, 
minute fiagellata, a fine nnguillulid, a mall, active pbn’ ian ,  and mauy examples of a 
rotifer (Monostyla) allied to M. oornuta, but apparently new. (See page 256.) 
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Duck Lake.-As additional material for comparison, the results of a visit to Duck 
Lake, close beside the West Bay of Yellowstone Lake, may be worthy of present men- 
tion. This clear, cold lakelet, about half a mile long and three-fourths as broad, lies 
in a steep, oval liollow of the woody, its shore without beach, too deep for vegetation, 
and surrounded by a tangle of fallen trees-a secluded woodla~id pool. The special 
peculiarity of the little collection brought in from here August 4 consists in the pre- 
dominance of Diaptomus lintoni (the only Diaptomus found) over the other entomos- 
traca, and the vast abundance of a shelled infusorian (Diflugia globulosa) brought up 
by the dredge at 65 feet and by the towing net sunk to a depth of about 30 feet. 

Alongshore a small but miscellaneous collection was made of dragon-fly larvze 
(Libellulincc! and Agrjonince), larval May flies and Chironomus, of several Amphipoda 
(mostly Allorchestes dentata), of various' ent;omostraca, among which' were Simoceph- 
ulus vetulus, Cyclops gyrinus, and other species of P&~clops, Alona, eto., and of the 
common large leech, Nephelis maculata. In the dredge, besides the Diflugia already 
mentioned, mere several specimens of cyprids ( Candona), very many Chironomus 
larva in their tubes, Cyclops minnilus (a few), a few Coretlwa larvae, Diaptomus Jin- 
toni, and a small anguillulid worm. The water at  some depth was loaded with small 
pellets of uniform size and sindar shape, made up of diatoms, fragments of filamentous 
and other algae (mostly emptied of chlorophyl), and of other vegetable debris together 
with grains of sand, all of which had the appearance of being the excrement of the 
common Ckironomus larvst. So thick was thiH materialthat it soon lined the surface net 
wheu hauled some 30 feet below the surface. With it came, besides Diflugia, a few each 
of Corethra larvE, Daphniapulex, Diaptomus lintoni (all females or young), and a single 
Qammarus. A surface haul gave a substantially similar product, with the addition 
of the entomostracan Sida crystallina, not recognized in the adjoining lake. 

Lake of the Woods.-Here, as well as anyhere, may be reported the product of a 
very little work done with the dip net along the margins of a little oval pond a quar'ter 
of a mile in length, lying among the hills above Obsidian Cli$ at  a height about the 
same as that of Yellowstone Lake. It has neither outlet nor inlet, and is doubtless 
fed by springs. It was evidently shallow, although it was not sounded by us, its 
bottom apparently fathomless mud, and the open water of its center bordered all 
round by a belt 100 feet wide of pond lilies and the usual accompanying vegetation. 

Collectious could only be made among the lily pads with a hand net from a log 
near shore. They were remarkable only for the variety of en tomostracan and insect 
forms and the vast abundance of a Stentor which blackened the surface in patches 
some inches across and covered the lower surfaces of the lily pads as if with a layer 
of soot. This is allied to Stentor igneus, fiom which it differs, however, by characters 
to be derived from the description published on page 256. The principal insects taken 
were ephemerid and Chironomus larvae, a few caseworms, a specimen of the water- 
beetle Qraphoderes fasciaticollis, many black springtails (Poduride), and several 
water-spiders. Wda crystallina was the mobt abundant crustacean, but specimens 
were also taken of i3capholeberis muoronatus, Cyclops, Diaptomus, i3imocephdlus vetulus, 
and Acroperus leucocepl~nlus. A few examples of Allorchc8tes dentatus were also seen. 
and a fragment of a hairy, bristled worm (Naidomorpha). 
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GARDINER RIVER SYSTEM. 

T w i n  Lakes.-Collections were made August 20 from the upper of two small, 
closely connected lakes caIIed the Twin Lakes, lying in the boggy trough between the 
hills beside the main road from Mammoth Hot Springs to the Norris Geyser Basin. 
This and the two following lakes belong to the Gardiner River system. The Twin 
Lakes give origin to 8 small str'eam known as Obsidian Creek, through which they 
are connected with a great expanse of swamp and shallow weedy water, known as . 
Beaver Lake. The upper lake is a c'lear, clean-looking pool, with much marginal' 
vegetation (lily pads and the like), and wikh boggy banks which drop off suddenly, 
forming an overhanging grassy margin. Several discolored springs open into the 
lake, discharging into it water which is said to  contain alum in solution. 

The dredge brought up horn the deepest water found (beginning at 30 feet and 
ending at 39), a quantity' of very soft, streaked, ill-smelling mud, Fith a little dead 
vegetation and a very small proportion of animal life. This consisted most,ly of Chiron- 
onaus larvae, partlyred, but most of them faded brown, as if discolored by their 
surroundings. The only other product of the dredge was two specimens of Qamma- 
rus, a single leech (CZepsine), and one Pisidium. The water itself, however, was well 
stocked with animal life, and a haul of a towing net above the bottom, at a depth of 
30 feet, a t  11 a. m., in bright sunshine, with a stiff breeze blowing, gave a consider- 
able number of Gammame, a very good collection of the characteristic eutomostracan 
of this lake (Diaptomus lintoni), and several specimens of Daphnia and Coretlwa larva. 
A surface haul under the same conditions gave a few examples of Daphnia schmdleri, 
an occasional Oyolop8, a single ephemerid larva, and a large quantity of Diaptorn#us 
Zintoni. Alongshore, upon the weedy bottom-an admirable lurking and feeding 
ground for fish-were the commoner insects (Notonecta, Hygrotreckus, ephemerid and 
agrionine larvae), several specimens of f f  ammarus, a great quantity of the entomos- 
tracan Sida crystallina, and a few Simocephalus vetulus and Chydorus. Curiously, not . 
a caseworm was taken from this lake-a fact possibly to be explaiiied by the peculiar 
character of its bottom. A careful search was made from the boat and along tho 
bank for signs of a plant of mountah whitefish made here the preceding year by Mr. 
Lucas of the U. 8. Fish Commission, but no trace of them was found. 

Swan Lake.-This lake, a quarter of a mile long by two thirds as wide, is of nearly 
the same size as the two preceding, but is, perhaps, the shallowest of all (not over 
3 feet in depth). I$ lies on a plateau of the same name, not far beyond Terrace 
Mountain and beside the main Hot Springs and Geyser Basin road. Its waters are 
derived from the adjacent mountains to the west, and pass out through Glen Creek into ' 
the Gardiner. As it lies in a plain, its immediate surroundings are level. 'Its hottom 
is of rock and sandy mud, with Chara and other weeds, aud a strong growth of rushes 
inshore. 

The collection lists from this little lakelet are unusually full, a fact apparently 
due chiefly to its geological surroundings. All the waters' previously discussed are 
situated in the Park plateau. and the rocks of their drainage basins are ail1 lava in 
some form, usually that modification of it known as rhyolite. Swan Lake, on the 
other hand, is in a cretaceous region, where the geological deposits are largely lime- 



Chironomds larvu, (a few). 
Corethra larva (one). 
Corisa larvtu (throe). 
Diaptomus lintoni (many). 
CyClOpS (a  few). 
Polyphemus pediculus ( a  few). 
Daphnia pulex (many, with ephippia). 

Daphnia schmdlori ( a  few). 
Soapholeberjs muoronatus (very many). 
Ceriodaphnia retioulata (many). 
Chydorus spharicus (very many). 
Macrothrix sp. (one). 
Aoroperus leU130CephfblUS (one). 
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Chironomus larvm (a few). 
Corethra larva (ono). 
Ephemerid lwvm (several). 
Cyclops sp. (one). 

Wecdy beaver pool near Soda Butte Creek, September 1, 1891 : 

Simocephalus vetulus (very many). 
Ceriodaphnia sp. (very many). 
Daphnia pulex (many). 
Annelida (one, fragment). 

I Agabus sp. (two). 
Hydroporus sp. (several). 
Colymbetes sp. (one). 
Dytiscidm (larva).’ 
Corisa sp. (several). 
Ephemerid larvm (a few). 

Hydroporus sp. (one). 
Chironomus la rva  (a few). 
Ephemerid l a r v m  (many). 
Phryganeidm (small, one). 
Podurid (great quantity on algse). 

* Cammarus (one). 

Chironomus la rva  (many). 
Phryganeida (many, with cylindrical tubes made 

of cylindrical pieces of Vegetation). 
Turbellaria (brown cylindrical species. See page 
229). 

Cyclops sp. (one). 
Daphnia schrsdleri (many). 
Simocephalus vetulus (very abundant). 
Ceriodqhnia reticulata (many). 
Physa sp. (large, two). 
Chmtogaster sp. (one). 
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MADISON RIVER SYSTEM. 
I 

Although large collectious were made from streams of various sizes whose waters 
find their way into the Missouri by way of the Madison, the only lakes so connected 
upon which we worked were Mary Lake and Grebe Lake, the former draining through 
Nez Perc6 Creek into the Firehole, aud the other giving origin t o  the main branch of 
the Gibbon. . 

Mary Lake.-This little lakelet, sitnaked a;t a level of 8,200 feet, on the divide 
between the waters of the Firehole and those of the Yellowstone, is an oval body of 
water some 5 or 6 acres in extent, clkar but shallow, with a fine gravelly beach 
and very little vegetation. The immedjate banks are rather steep, and the country 
around is densely wooded with pine. The greatest depth at our visit was only 20 
feet, and a lagoon-like bay near the lower en4 was but 6 or 6 feet deep. Both inlet 
and outlet-the former very small-were dry, but the lake overflows into Nee Per& 
Creek when the snow goes off' in spring, 

Our collections from this lake were particularly remarkable for the great number 
of one of the most beautiful and interesting of our fre&h-water entomostraca, the 
species known a8' Holopedium gibberum. In a haul made with the towing net at the 
surface, in the shallow water near the outlet, a great quantity of this species was taken, 
cogether with a still greater number of Diaptomus lirztowi and an occasional Coretlwa 
larva. The sun was shining at the time (11 a. m., August 14) and the water was 
rippled by a light breeze. Near the bottom, at a depth of 16 feet, D. lirztorzi was the 

*prevailing form, mingled, however, (with an almost equal quantity of Coretkra larvz 
and a consi'derable number of Daphnia sclmdleri. 

The deeper bottom was of sandy mud, which contained a large number of Chi- 
ronomu8 larvae in tubes-most of them the common large red species-a great number 
of the common form of Pisidium, and many caseworms with tubes composed of sand 
grains, several of them bicarinate. The dredge brought up a little 8pongilla, several 
of the usual annelids, and Coretlwa larva, but no living vegetation. No amphipods 
were taken from the lake, and no univalve mollusks. An unusual number of aquatic 
insects occurred alongshore, most of them specimens of Agabus (two species) aiid 
Deronectes griseostriatus. The leeches were, as usual, several species of Clepsine and 
Nephelis maculata. 

Grebe Lake.-This shallow, muddy lake, connected with the head waters of Gibbon 
River, is so far secluded within the forest that it has no current name, and is locally 
almost unknown. We reached it August 27, with saddle and pack animals, from the 
Grand CaEon Hotel, carrying canva,s boat, seines, and our smaller apparatus. 



AQUATIC INVERTEBRATE FAUNA OF WYOMING AND MONTANA. 235 

Our collections were made with a surface net in deep and sballow water, with a 
dredge at a depth of 36 feet (the greatest found), and with the hand net from grass 
and lily pads near the margin, from the gravelly bottom in shallow water, and from 
weedy mud-this list exhausting, in fact, all the varieties of situation oBered. 

The lake lies north and south in greatest length, the outlet leaving the south end 
and flowing to the south at first. It is in some respects a duplicate of Mary Lake, 
but is somewhat larger, being half to three-quarters of a mile long and about two- 
thirds as wide. It is of ov?l form, with grassy margins, corninonly sod to the water's 
edge, rimmed round with lily pads and other water weeds, arid with a bottom of soft, 
black mud. The banks were somewhat swampy, but the ground was higher to the 
north and west. Three small streams flow into the lake, one from the northeast arid 
two from the west. 

Although so unlike Shoshone Lake, its assemblage of animal forms bore a striking 
resemblance to  that of the larger, clearer lake. The absence of fish, the abundance 
of Gammarus and Diaptomi, and the scarcity of Daplmiidm are examples. On the 
other hand, the grassy borders and weedy shallows entertained a much greater abun- 
dance and variety of insect forms than the hard and bare margins of either Shoshone 
or Mary Lake. 

In  the mud of the bottom were maiiy large red Chironomus larvae, a few speci- 
mens of Bammarus, and the usual Pisidiuh. The entomostraca were mostly Diapto- 
mus lintoni, which replaced in this small lakolet the D. shoshone of the other lake; here 
also we found Daphnia clathrata, n. s., the only locality thus far discovered for it. It 
'was not abundant in Grebe Lake, and may have bred primarily in the swamps adjoin- * 
ing. A species of Cyclops also occurred here in small nuinbers, which is described op 
page 248 a& C. capiltgerus. 

Inshore collections were unusually fruitful. Gantmarus and Allorclwtes were very 
abundant along the margin in the weeds and grass, mid PTisidiurn especially was 
extraordinarily common. 'Here also were ttgrioniue and ephemerid larrm, caseworms 
with cases of fine sand, Corisa, Pisidium, Pliysa, Chironomus, and Hpongilla, and on 
the mud among grass and alga: were dytiscid and small sialid larva, Physa and Pisid- 
iunt, Nephelis and Clepsine, Allorchestes and Bammarus, Clvironoinus and ephemerid 
larvae, larva of dragon-flies, and specimens of Haliplus. 

This lake was an additional illustration of the fact that, in this high mountain 
region, where aquatic life Beems oppressed with unusual difticulties, change in cir- 
oumstance takes extraordinary effect, so that each lake has its distinct and special 
zoological character. 

, 
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’ FLATHEAD RIVER SYSTEM. . 

The waters of the Flathead region from which collections were made by us were 
Swan and Flathead lakes and Flathead, Swan, and Cccur d’Alene rivers, and the 
Jock0 at Ravalli. Those from the lakes only can be here discussed. 

.Flathead Lake.-Although this lake stands in some respects in decided contrast to 
Yellowstone Lake, these diflerences tend largely to  neutralize each other. Flathead 
Lake is over 200 miles farther northward than Yellowstone, but the latter is 4,775 feet 
the higher above the level of the sea. These lakes lie on opposite continental slopes, 
their waters passing respectively into tlie Gulf of Mexico and the Pacific Ocean, but 
neither is more than a few miles from the relatively low continental divide, easily 
passable by most of the plaut and animal forms likely to occur in such waters. Both 
lakes lie in the course of streams of considerable size, but these streams flow in 
opposite directions, the inlet of Flathead Lake coming southward from the British 
Possessions, and its outlet running first to  the south and then to the west as Flathead 
River, a branch of the Columbia, wliile Yellowstone River, rising about 50 miles 
above the lake, runs northward more than a degree below it before swinging to the 
east to join the Missouri. Nevertheless, the headwaters of the two river systems inter- 
lace almost inextricably through interlocking mountain’ vdleys along several hundred 
miles of the main Rocky Mountain range. Both lakes lie among mountains froin 
whose rugged gulches the snow never wholly disappears, and both are bordered by 
forests broken by park-like openings on the lower slopes; but the geological structure 
of the surrounding country and the cheiuica$ composition of the rocks which form 
their shores and beds differ widely for the two, and the forests, all pine and fir and 
other conifers around Yellowstone Lake, are largely deciduous trees about Flathead. 

The lakes are similar in size and are both deep enough to give a deep-water 
character to  their interior fauna, but Flathead has much the more uniform shore-line 
and contains-if I may judge from the parts of i t  which we examined-a larger 
extent of shallow and weedy water. It is divided, in fact, by a chain of islands 
stretching across its lower third, into unlikeparts; the northern deep and clear, and the 
southern shallow, and easily stirred up to its clayey bottom by the winds. 

Finally, both lakes, like most of this region, are evidently far smaller now than 
they were in an earlier geological period. The extension of the old Flathead above 
the present lake is shown by the terraces marking its former shores, which may be 
traced, one above the other, for a considerable distance above the inlet; while Haydeu 
Valley, the deserted part of the Yellowstone Lake, lies below the\ lake along its pres- 
ent outlet. , 

The Flathead is reported by steamboat men and residents to be about 25 miles 
long by 10 or 12 wide, although the best published map of the region makes it 24 
miles long by 1 7  wide; but as the country about has not yet been surveyed, neither 
distances nor proportions are precisely known. 

The immediate surroundings of this lake are attractive in the extreme. Beside i t  
on the east lies the Mission Range of mountains, beginning to risealmost from the water’s 
edge, aud presenting to a nertr view, along the lower half of the shore, a curiously reg- 
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alar series of high, scantily wooded ridges and rocky gulches transverse to the length 
of the lake. Further back the peeks of the higher mountaius rise bare and steep. 
This Mission Eange diminishes in height northward, eud fall8 away to Swaii River, 
near the northeast part of the lake, but across the river to the east and north the 
Kootenai Range continuos far up along the Flathead. Opposite Mission Range, on 
the western side of the lake, lies a mass of heights betmen mountain aud hill, rising 
one above another, mostly wooded, but with occasional park-like openings. Above tho 
lake a level valley several miles wide, partly densely wooded and partly prairie, extends 
above Kalispell, and t o  the south lies the naked plateau of the Flathead Reservation. 

The principal tributaries are the Flathead, a still, broad river, larger than the 
Yellowstone at the lake, running from Demersville, most of the way between flat, low 
banks; the Big Fork or Swan River, a rocky stream, whose course from Swan Lake to 
the Flathead is an oft-repeated alternation of wild rapids and comp?ratively quiet 
reaches; and Dayton Creek on tho west, which I did not see. The outlet (Flathead 
River) flows rapidly away from the lake between blufiy banks which presently become 
a caiion. 

Alt,hough this lake lies in a groat trough-like valley, the level of much of which is 
not far above that of the lake itself, there is scarcely any swampy ground in its vicin- 
ity, or weedy standing water connected immediately with it or with its tributaries 
in the vicinity of the lake. The principal breedinggrounds of fish, in fact, appear to 
be upon these streams at a considerable distance from Flathead Lake, so that for most 
of the species there is a long migration period. 

Our systematic work in the lake was all done in and about the northeast bay in 
the viciiiity of the mouth of the Big Fork, and at  the lower end near the outlet. 

While on this bay we were the guests of Mr. E. L. Harmood, of Demersville, and 
of the Helena Rod and Gun Ulub, whose club-house on the bay was our home, while 
a steam launch belonging to members of this club afforded the only possible means 
of access with our apparatus to the deeper waters of the lake. 

At this locality, where we remained from the 20th to the 22d of September, two 
dredgings were made, the first beginning at  76 feet and continuing to 125 feet, and 
the second beginning at  125 feet and continuing to  153 feet. The surface net was 
hauled from 8 a. m. to 9 p. m., in deep and shallow water, and collections were made 
with nets and by hand alongshore, among the weeds, from driftwood, and from stones. 

Our only temperature observations were made at noon of a bright day (September 
22), with a common thermometer only, as no deep-sea thermometer was furnished for 
this trip. At this time the temperature of the air was 700 F., that of-the water at  
the surface 680, and that of the mud brought up in the dredge, in a haul commencing 
at 125 feet and stopping at 153 feet, was 42O. 

At the lower end of the lake a heavy storm made work difficult, but w6 searched 
thoroughly a rocky flat at  the outlet, and collected from the masses of weeds washed 
up by the waves and from the weedy shallows along the southeast shore. 

The open-water collections in Flathead Lake were very similar in general charm- 
ter and in tho relative numbers of the priricipal groups to those in Yellowstone Lake, 
but the species were all different. In the former lake the so-called Daphnia yu1e.z: 
was not once seen, but this species was replsced by a Daplinin allied to  Iqnliwa, and J 

here described as thorata. This entomostracan made probably four-fifths to nine. 

, 

\ 

, 



238 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

tenths of the product of every deep-water haul with the surface net. Diaptomus, the 
iext mmmonest form in Yellowstone Lake, was not certainly seen at  all in Flathead, 

but was replaoed by a new variety of Epischwa (E. nevadensis, var. columbim), which 
' held practically the same relation to Daphnia thorata which D. sicilis held to D. Pulex 

in theother lake. Besides these most abundant pelagic forms we found only occasional 
examples of Leptodora, Cyclops,* Bosmina, Soajholeberis, and A5'ida crystallina, the 
last two shore forms which probably would not have been taken very €ar out. Be- 
tween the deeper waters and the weedy northern margin of the northeast bay is an 
extensive flat of sand, under from 5 to  15 Ceet of water, and here our tow-net hauls 
were always remarkably unproductive. Partly, perhaps, because of the barrier offered 
.by this barren belt 0% shallow water, the peiagic Crustacea did not appear at all in 
our alongshore collections as they did in Yellowstone Lake. The assemblage of forms 
brought out by the small amount of work inshore which we had time to do, was in 
no way remarkable, uuless for its deficiencies. Qammarus and Allorchestes dewtata 
among the amphipod crustaceans, Llida, Euryoercus, and Cyclops gyrinus among the 
entomostraca, species of Phpa,  Limnma, and Plmorbis among mollusks, and the usual 
miscellany of hydrachnids, ephemerid and Chironomus larvae, larva and adults of 
Dytiscidm and Hydroplzilidm, Corisa, planarians, leeches, and annelids-among tbe 
latter, Pristina laoustris-were the commoner kinds. 

Our first dredging in Flathead Lake was made about 200 yards from land, off the 
month of a small cove with bluffy shores-the first below the Helena Club HOURI+- 
in water ranging fr0.m 76 to 126 feet. The dredge cawe lip, after a haul of about a 
quarter of a mile, well filled with soft mud, mostly of slaty color, but somewhat 
streaked with reddish brown and mixed with a considerable debris of particles of 
dead wood, fragments of dead leaves, cast skins of insect larve, and the like. 

The greater part of the zoological product of this haul was a mass of the cene- 
cium of a species of polyzoan (Plumatella, near arethusa), and with these came Chi- 
ronomu8 larvae, red and pale, a dozen specimens of Pisidium, a few cyprids, and a 
number of undetermined, slender, pale-red, annelid worms, 2 to 3 inches long and a 
millimeter in diameter. 

The second dredging was made in the same vicinity, but a little below the pre- 
ceding and farther out. Beginning about half a mile out from the head of the same 
cove, at  a depth of 125 feet, we hauled nearly a mile to south and west, taking up the 
dredge at a depth of 153 feet, when about three-fourths of ? mile from the point form- 
ing the southern limit of the cove. This haul yielded precisely the same product as 
the other-an abundance of the, same species in approximately the same ratios. 

Neither in variety nor quantity was the animaJ life of the deeper waters of this 
lake, as shown by our work with the dredge and towing net, at  all in advance of Yel. 
lowstone Lake, with the single exception of the polyzoan of our dredgings, and this 
was possibly only a local accideut. 

The bottom and margins of the southern end of the lake seemed comparatively 
barren, the weeds washed ashore containing, in fact, scarcely anything bht Allor- 
c7zestes dentata, dytiscid anp'ephemerid larvae, and Corisa. From the stony flat at 
the outlet a considerable supply of ~aseworms of +several species was obtained, Corisa, 

*Mostly a species undesoribed, allied to Ihomasi of the Great Lakes, but differing in its more 
slender, more loosely articul&d for4  and in the armature of some of its legs. 

_ _ _ _ -  __ 
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mater. beetles (Hydrophilidct: and Dytiscidm), and perlid and ephemerid larvae, together 
with a number of leeches-both Clqs ine  arid Nephelis-Physa, LinzncFa, Planorbis, 
Piaidium, C;Famrnarus, Plumatella, and a fresh-water sponge (Spongilla fragibis Leidy). 

Swan Lake.-This lake, visited Angust 24, lies in the course of the river of the 
same name, about 8 miles from our camp on Flathead Lake. It is a long and narrow 
lake-about 12 miles long by 1 to 3 iniles wide, according to our guide-lying deeply 
secluded between two lofty mountain ranges, Mission Xtange on the wefit and the KOO. 
tenai on the east. Itswaters are clear and its bottom is extremely irregular, if one 
niay judge from the soundings made by us at the lower end, for some 2 miles above 
the outlet. The deepest water (not exceeding 30 feet) lay off the highest points, where 
the mountains come down to the water’s edge, or in pot-holes and winding irregular 
channels, with weedy bars and banks between. At the upper end, the lake is said to 
expand to its gxeatest width and to  be surrounded by meadows and marshy flats with 
water weeds extending a long distance out; and there are similar wcedy flats along 
the shore below, especially at the mouths of creeks. Swan River, above the lake, was 
also reported to be marshy fop some distmce up, as is also Spring Creek, emptying 
near the head of the lake. About half a mile above the outlet were two small islands 
with gravel beaches and surrounded by ~hoa l  water full of rushes and a good growth 
of other aquatic plants. 

The animal species in the deep open water of this lake were precisely the same 
as those commonest in the larger lake below; namely, Daphnia thorata, Episclwra 
nevadensis, var. columbim, taken in numbers, and Leptodora hyalina, occurring only 
occasionally. These pelagic entomostracans mere, however, much less abundant in 
Swan Lake than in thp larger, deeper body of water. 

The bottom forms were not collected by us, as we had brought no dredge, but; the 
surface net was hauled repeatedly among the weeds in water about 10 feet in depth, and 
stones, round and small, around the margins of the islands were thoroughly searched. 
Among the weeds, tlie commonest entomostraca were 8ida crptallina, 3urycerczcs 
barnellatus, and Cyclops gyrinus-the latter numerous-and with these occurred a very 
few specimens of 1). thorata and of a species of Alona undetermined. A few smalI 
Ohironovws and ephemerid larvre, Corisa#, Agrion larvm, Allorchestes dentata, Physa, 
Plaaorbis, Hydrachnidm, several bristled annelid worms, aiid a small leech, were also I 

taken here. From the stones along the margin of the island we took great nulribers 
of Ga-mmarzcs and Cypris, a very fine sponge occurring in thickish maasses on the rooks 
(some white and some ohlorophyl-green), a branching polyeoan (Plumatella) clinging 
to the stones, several species of leeches,-including Neplwlis n,aacula,ta, so common in 
the Park,-planarians, specimens of Physa, Pla>norbis, and Pisidium. and the usual 
aquatic insect forms, larval and adult j viz, larval Ephenaeridm and Chironomw and 
other small dipterous larvm, Oorisa, aquatic Coleoptera, Hydrophiliaa, ‘Dytiscida?, and 
several kinds of casewornis. These alongshore collections were, in fact, decidedly 
larger and more varied than those from Flathead Lake, a fnct doubtless to be ex- 
plained in part by the relatively greater amount of shnllow weedy mater, and the 
consequent neater abundance of minute plant and animal life. 

\ 
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DESCRIPTIONS O F  SPECIES AND VARIETIES. 

CLADOCERA: 

Daphnia clathrata, n. ap. 
A species of moderate size, with short,-deep head, medium to very long posterior 

spine, minute pigment speck, and pectinate tarsal claw. In the immature female there 
is a prominent angle just above the swimming antennze, like that of D. dentifera. 

In  the adult female the head, measured vertically across the rostrum, is twice as 
deep as its length from the base of the antenna to the middle of the front. It is 
sharply keeled rather thau crested, very broadly rounded, its lower margin very 
slightly convex or quite straight, and its rostrum well marked in the adult. 

The eye is close to the front, the transparent orbit reachiug to the margin of the 
head, of medium dimensions, its au tero-posterior diameter contained twice in the 
space between the eye and the posterior margin of the head. The pigment speck 
is very minute, placed behind the lower half of the eye and nearer the posterior 
margin of tho head. The fornices are not prominent. Beginning midway between the 
antenna aud the eye, they arch broadly above the base of the former, making an 
obtuse angle a little beyond the antenna, and continuing as a slight carina backwards 
and downwards for a little distance on the side of the valve. The ventral margin of 
the shell is more broadly arched then the dorsal, the .latter being, in the immaturs 
female, nearly straight from the heart backwards. The valves are conspicuously 
quadrangularly reticulate, spinose 011 their lower edges nearly to the beak, and on 
the upper edge to the vicinity of the heart. The posterior spine is very long, straight, 
slender, spinose to the tip, contained in average cases not more than twice in the 
length of head and body without the spine. 

The antenna: are rather short, about half as long as the distance from the poste- 
rior margin of the eye to  the base of the posterior spine. The swimming hairs are 
t&-jointed, the basal joint the shorter. The dorsal abdominal processes arise in 
immediate connection, but are not united at their base: The anal furrow has about 
a dozen teeth on each side, and the caudal claw has a comb of three or four conspicu- 
ous teeth at its base, besides a little group of smaller ones, 

Length of an ovigerous female, 1.7 millimeters to the base of the spine; the greatest 
depth, 0.85. 

The male was not seen. 
Occasional in Grebe Lake, Yellowstone Park. 

Daphnia arcuata, n. sp. 
Head helmeted, rounded in front, length one third that of the shell, front con- 

cave, beak produced, extending. beyond the sensory hairs of the antennm. For- 
nices beginning above the eye and extending nearly to the middle of the back, not 
especially pr0duce.d above the autennae. Eye small, about midway bet-ween the man- 
dibles and the front of the head, and about midway between the tip of the beak a ~ i d  
the dorsal surface of the head. Pigment speck very small, less than half the diam- 
eter of a lens of the eye, and placed midway between tho eye and the posterior margin 
of the head. The latter concave, the beak extending backward and applied against 
themargiu of the shell. Swimming antennae reaching the middle of the shell, their 

. 
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hairs moderately robust, the first segment not longer than the second. No emargi- 
nation separating head from body, but the dorsal surface very slightly sinuate tliere. 
Abdominal processes all distinct, anterior much the longest. Caudal claw with 
accessory teeth, about six in number, the three proximal the la,rgest. Anal opines 
about ten. Posterior spine of the shell giveii off from the middle of the valves, in 
the adult female a third to a half as long as the valve. SheU moderately coarsely 
marked i n  quadrangular areas, the lower and dorsal margins spinulose from $he 
middle backwards. Length 2 milli,meters, depth 1 millimeter. 

Heart Lake, Pollowstone Park, Wyoming. 

Daphnia thorata, n. sp, 
, This species belongs to the hyalina group, and may possibly be entitled only to 

varietal rank. The distincbness and constancy of its characters, however, in collec. 
tions made by us in Flathead and Swan lakes in western Montana, and the number 
of minor points in which it differs from hyalin&, as most recently described, lead 
me to distinguish it here as a specific form, 

It is oval in outline; the long and slender posterior spine is placed at or a trifle 
above the middle; the length of the head is about a third that of the valves of the 
shell excluding the spine, and there' is no trace of dorsal emargination between'head 
and body. The heed is narrowed toward the base aud elongated forward in a way 
to give it the outline of a high bell jar with a flaring base. Its front is broadly 
and regularly rounded, its ventral margin usually conspicuously concave and closely 
like the dorsal, although occasionally the head is straight or convex beneath. The 
posterior margin is either straight or slightly concave, ai%@ the beak stands fie0 from 
the front margin of the valves, and by its extension downward not only covers the an- 
tennm but reaches clearly beyond the tips of the sensory hairs. The eye is of medium 
size, placed far back of the front of the head and equidistant from the tip of the beak 
and the dorsrtl junction of the head and body. The pigment speck is of moderate size, 
placed directly behind the eye, and much farther from it than from the posterior mar- 
gin of the head. 

The antennae are moderately stout, entirely smoo*h except for inconspicuous trans- 
verse rows of minute appressed hairs'upon both peduncle and ra.mi, and a row of 
short, tooth-like spinules at thetdistal end of each segment. The swimming hairs are 
rather slender, the second joint commonly decidedly shorter than the first. 

Fornices slight, arising above and a little behind the eye and terminating directly 
behind the antennae, above the bases of which they project but slightly. The lower 
margin of each valve is set with the usual spinules almost to the beak, aud the dor- 
sal margin is similarly armed for a distance in front of the spine about equal to half 
the lsngth of the latter. The valves are marked off by fine lines into large quadrate 
meshes. 

The dorsal abdominal processes rise separately, the two anterior, however, in 
immediate contact at their bases. The flrst of these is decidedly the longer, ~ L I $  the 
third process is distinct, although low. The anal setae are two-jointed, the second 
joint the shorter. The abdomen is regularly narrowed backwards, and the anal 
groove is provided with twelve to fifteen teeth on each side, commonly the Iatter 
numben. Tho terminal claws are without' accessory comb. The intestinal cceca [are 
short, not loiiger than the diameter of the eye, and oxtend directly forward. 

1 

F. 6. B. 1891-16 
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Length, 2 millimeters to 2.5 millimeters; depth h&lf the leugth, sometimes a 
Length of spiue somewhat variable, but commonly about equal to the little more. 

depth of the shell. 
Described &om females only. 
Abundant in Swan and Flathead lakes, Montana. 

(Plate XXXI'II, Fig. 1.) 

Similar, especially in the female, to typical D. Pulex, to whicb it is closely re- 
lated by its more genera'l characters. Bbdy a broad oval, moderately thick, colorless, 
commonly without dorsal emargination between the head and thorax, although some- 
times in the generation of females bearing ephippia there is a broad concavity just 
above the heart. The lower border of the head is broadly concave and the beak is 
long and applied against the anterior margin of the shell. Moderately long posterior 
spine placed above the middle line; caudal claws with two sets of teeth, and with 14 
to 17 curved spines at the anal furrow. 

The head of the female is small, somewhat bepressed, crested, as in D.puZex, the 
crest extending backward to the middle of the dorsum; fornices terminating pos- 
teriorly opposite. the heart, and extending anteriorly to the eye. The beak projects 
a little beyond the tips of the sensory hairs; the eye is large, its vertical diameter 
contained scarcely twice in the distance from the eye to the tip of the beak, placed 
close to the broadly rounded anterior margin of. the head, and provided with many 
large lenses. Pigment speck of moderate size, midway between the eye and the 
posterior margin of the head. 

Antenna but moderately developed, destitute of scale-like appendages like those 
ofpule$, but set with inconspicuous transverse rowB of rather slender hairs. Swim- 
ming hairs moderate and moderately feathered, 'three-jointed, the third segment 
very short, but evident. The ccecum of the intestine strongly curved, extending at 
first obliquely downwards towards the middle of the eye, and  then turning almost 
directly upward at an acute angle, terminating midway between the middle of the 
upper margin of the eye and the front of the base of the antenna. The surface of the 
valve is marked with quadrate areolations, and the margins, both dorsal and ventral, 
are provided with backward-projecting spines or thorns as far as the middle. The 
anterior half of both margins smooth. The posterior spine is variable in length, 
reaching in adult females a fourth the entire length of the head and body. 

Dorsal processes of the abdomen distinct, the two anterior contiguous in their 
origin, not united at their base, the first the longer, smooth, and directed forward, 
the second hairy, turning backward. Two others in the form of low elevations, the 
last inconspicuous, but both bairy. 

The abdomen is rather broad, the posterior margin broadly rounded, the ante- 
rior margin straight; 13 to 17 spines bordering the anal furrow, length regularly 
increasing flom above downwards; the teeth bf the caudal claw in two groups of 
from four to six e,ach, the upper group very much the smaller; the anterior margin of 
each claw with two distant slight emarginations, as in D. Pulex. 

Length of an adult female 1.9 millimeters without the spine; depth, 1.1 millituetcrs; 
spine 0.5 millimeter. Female bearing ephippium, a little deeper (1.2 millimeters). 

The male smaller, narrower, with head more depressed, the dorsum especially more 
nearly straight, and the posterior spine standing higher, continuing the line of $lie 
dorsum backwards. The lower margin of head is only slightly concave, the posterior 

Daphnia Pulex, var. pulicaria, n. var. 

\ 
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half of it straight. A slight beak is formed just below the sensory antennca, the latter 
being attached at a small angular emargination at the posterior angle of the head. 
From this emargination the posterior margin of the head passes directly upwards in 
a broad and geritle curve, The eye is very large, placed at the very front of the head. 
Its longitudinal diameter is contained but once in the head behind the eye. Sensory 
antenna slightly clavate, slightly expauded ai; the middle, its length equal to the 
vertical diameter of the eye. I n  front of the terminal group of sensory hairs is a long 
terminal spinc, nearly as long as. the antenna itself, slightly curved backwards and seg- 
mented at the middle. Accessory hair distant from end, but a little below the middle. 

, -  Length'without spine, 1.4 millimeters; depth, 0.9 millimeter; spine, 0.33 millimeter. 
A single hairy dorsal abdomina,l process, as in pwlex. 

Yellowstone Lake and other waters of Yellowstone Park. 

Daphnia dentifera, n. sp. (Plato XXXVII, Fig. 2.) 
This species is broad oval in form, has a long beak and a very large eye, a poste- 

rior spine placed high up, aiid in the inale and young female a prominent angle on the 
dorsal outline between heart and eye. 

The head is broadly rounded, with eye close to the front margin. The foruices are 
short, rising above and behirid the eye and extending backwards a little'beyond the 
base of the auteniiae, where they form a prominent angle. Thence a slight lateral keel 
of the valve is continued downwards and backwards a distance about equal to the 
leiigth of the fornix. \ The lower margin of tho head i8 broadly concave, the beak pro- 
duced, projecting RS far as the ends of the sensory hairs. The large eye, with numer- 
ous leuses, is contained riot more than twice in the dist?nce from eye to bet&, its 
diameter a littlu greater than that of the base of the antenna at its insertion. Pigment 
speck of moderate size, circuhr, immediately behind the eye and nearer to that than 
to the pos.terior mbgin of the head. 

The head is glightly crested, and the crest, extending backward to the hearf, 
rises over the antiennae in a prominent, iiearly rectangular process, still more acute 
in the young, the tip of which is commonly truncate and bears two, or three teeth 
inclining forward, In  the-egg-bearing female this process is reduced to a inere 
obtuse angle, or, in the last generation (that bearing the ephippium), disappears 
entirely. In young adulh this dorsal qngle is midway between the eye and the heart, 
but when fully developed it is on it line drawn from the anterior margin of the valve 
to the middle of the base of the antenna. The setae of the antennae are all two-jointed, 
the basal joint distinctly the longest. The posterior spine of the carapace is long, 
slender, and weak, and is commonly contained three or four times in the head and body 
without the spine. 

The margins of the valves are set below and behind with slender thorns, as is 
also the posterior spine, these thorns extending forward a little distance upon the 
dorsal margin of the shell. Tho curved spines bordering the anal furrow are thirteen 
in number; the caudal ClijWS are without accessory teeth; the surface of the shell is 
marked with1 quadrangular areolations. 

The first and second dorsal abdominal processes are about equal in length and 
arise in immediate contact, the anterior turning forward and the posterior backward. 

Mature female 1.8 millimeters long by 1 millimeter deep. 
The male of this species is smaller than the female; the head is smaller and nar- 

rower, the form is more nearly elliptical, and the dorsal angle is 8s prominent as in 

' 
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the young female, and commonly bears obscure teeth at the tip. The head is sub- 
quadrate, with rounded angles. The very large eye is at the extreme front of the head, 
its diameter greater than the distance between the eye and the posterior margin of the 
head. Below, the head is straight; the anterior antennae are not especially prom- 
inent and the terminal spine is inconspicuous. The posterior spine is like that of the 
female, long and slender and dorsally placed. The abdomen is without dorsal process. 
Mature specimen 1 millimeter long by 0.5 millimeter deep. 

Closely allied to .D. delztata Mntile, with yhich my friend Professor Birge con- 
siders it possibly identical. It differs, however, particularly in the form of the head, 
the beak of which is much more produced backwmd in dentt@-a thAn in dentata; 
.in the somewhat larger eye (especially of the male) j in the clifferent form and posi- 
tion of the dorsal nnglo, and iu its evanescent character in the female adult; in tho 
greater length and slenderness of the posterior spin@; and, notably in the male, in the 
different armature of the anterior antenna. Dentifera is also without the t'hird joint 
of the swimming hairs of the antenna. 

Pool near Shoshone Lake, Yellowstone Park. 

OSTR ACODA. 

(Plate XXXVII, Figs. 2 and 3, and Plate xxxvm.) Cypris barbatus, n. sp. 
An extremely large, very hairy, oblong Cypris, with rounded ends and dorsal 

and ventral margins nearly parallel. Length, 4 millimeters; width, 1.6 millimeters; 
depth, 2 millimeters. (Depth 
across eye, 95 per cent of greatest depth.) 

Dorsal margin about straight for a great part of its length, the ventral margin 
very slightly emarginate or sinuate at its anterior third. The anterior end broadly 
and smoothly rounded, more obliquely above than below, the posterior somewhat 
obliquely rounded, the ventral margin being thus nearly half as long again as the 
dorsal. Seen from above the shape is symmetrical, a slender oval, a little more 
flattened at  the sides behind than before; thickest, consequeutly, before the middle. 

Color a dirty yellowish-brown in alcohol, with a reddish-brown! patch on either 
side above and behind the middle. Surface of valves opaiue, very minutely rough- , 

ened, and well covered with conspicuous hairs, which give this Cypris a decidedly 
hairy appearance to the naked eye. Hairs longest before and behind and length- 
ening generally towards the margin, where they project as a fringe, the most prom- 
inent part of which is a row of hairs borne on slender conical tubercles within the 
margin of the valves. The valves are equal and the shell fairly full, but not plump. 

Anterior antenna with the basal segment obliquely channeled, partially dividing 
it into two, the distal part of which bears a single bristle on its superior surfme, 
and two long, more slender ones, springing together from the tip of the ventral sur- 
face. A short, subquadrate second segment bears a single seta, about as long as the 
segment, on the dorsal surface, near the tip. From the distal end of the following 
segment spring two long, slightly plumose setae, one dorsal, one ventral, the former 
much the longer. The fourth segment bears at its tip four long seta, two of which 
arise from the ventral angle and two from the outer dorsal. The following segment 
is similarly armed, and the distal extremities of the sixth and seventh are densely set 
with long plumose setae forming a stout fascicle, which extends beyond the end of the 
antenna a distance equal 60 the length of the antenna itself. 

A very little deepest at hind end of hinge margin. 
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The terminal segment of the palp of the first maxilla is a little more than a 
fourth the length of the basal, the latter with one subterminal bristle without, and 
several terminal ones. Tip of last segment with two stout, curved, claw-like seta, 
and four or five smaller, softer ones. Outer lobe of maxilla proper reaching to tip 
of first segment of palp, nearly equaling it in diameter, also with two curved claws, 
shorter but much stouter than those above mentioned, three-fourths as long as the 
lobe itself. Besides these, two smaller seta and three or more subterminal ones, two 
of which are smooth, like the terminal group, and one strongly plumose. A single 
plumose seta also springs from near the base of the concave surface of this lobe. 
The second and third lobes similarly armed at  tip, but with a larger number of 
curved seta, all of which are soft. Two of these, on the short inner lobe, are much 
longer and stouter than the others, and project directly backward. The base of this 
lobe bears two plumose seta about as long as thoqe just mentioned. The length of 
the inner lobe is half that of the outer, the middle one being intermediate. 

The second maxilla with about twelve terminal seta, which diminish in length 
inward, most of them slightly plumose, and two long slender setm, one springing from 
the middle of the inner margin and the other from the base. Palp thick, slender 
ovate, twice as long as the masticatory lobe, $ringed with a soft silky pile, and bearing 
three more or less plumose set@ at its 'tip, the midge one of which is the longest. 
Branchial lobe very small, semicircular, with three fully developed plumose seta 
nearly as long as the palp, and twomuch shorter ones, one delicate and smooth, the 
other stout and plumose. 

The basal segment of the second antenna trigonal, with one moderately long hair 
beneath, and two of similar length springing together from the inner side of the apex. 
The,second segment subcylindrical,. with two hairs diverging from the middle of the 
outer side of the apex, the under one of which is very short and weak, about as long 
as the third segment is wide, while its companion reaches about to the tip of that 
.segment. On the inside of the tip of the second segment is another hair, similar to 
the above, and of about the same length. The third segment bears, at the union of 
its basal with its middle third, on the under side, set beyond a slight tooth-like pro- 
jection, a jointed olfactory club, whose length is about two-thirds the diameter of the 
segment. Otherwise this segment bears no hairs except at the tip, where, upon its 
inferior angle, is one long, stout hair, reaching beyond the tip of the last joint, and 
upon its inner surface a,fascicle of five plumose hairs, the four longer of which are 
curved and parallel, while the fifth is short and straight. The third segment is slightly 
longer than the second and about two-third8 as thick, The fourth segment iR three- 
fourths the length of the third and about two-thirds its diameter, slightly enlarged 
at the middle, where it bears, on the under side, a group of three long hairs, and upon 
the upper side two shorter ones. At the tip of this segment are a group of three 
long plumose hairs and a stout, curved, coiicave, acute claw, nearly t h e e  times the 
length of the last segment, doubly dentate on both edges. At tip of last segment the 
usual strong, curved, bidentate claws, five in number, three of equal length, as long 
as the two last segments of the antenna, and two others about half that length. 

Mandible> with a row of six dark corneous teeth, more or less bifid, the -series 
continued in an irregular cluster of tooth-like spines, and terminating in two highly 
plumose setae. The series of teeth with numerous accessory smaller teeth aiid $bines, 
and two transparent lamella-slender, but as long as the'teeth themselves-inserted 
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between the first and second and the second and third series, respectively. The latter 
lamella is recurved and serrate on its concave edge. Basal sagment of the palp long- 
est, the third next, second and fourth subequal in length, the second as broad as the 
first. The iatter bears at its posterior tip three plumose set= of unequal length, in 
a cluster, and a fourth larger, stouter, decurved articulate one, inserted on the outer 
side of the tip of the vegment. The second segment has in front a group of three 
slender seta inserted a little behind the tip; and opposite to them upon a stout tuber- 
osity another group of three long equal seta, to  which a fourth stands in the same 
relation as on the precediug segment. ,On the third segment is t~ group of five seta 
similar to those on the anterior margin of the segmeiit preceding, and, in addition, 
a circlet of six, attached around the posterior .and inner margin. of the end of this 
segment. At the tip of the palp are three curved claws, averaging as long as tl,d 
two precediug segments together, with some slender setae intermixed. The ‘so-called 
branchial’appendage is about as long as the basal segment of the palp, and bears four 
stout plumose setae with a small accessory seta in front. 

First leg with basal segment columnar, distal portion partially separated, without 
httir or bristle. Second segment cylindrical, its surfaces smooth except for numerous 
transverse rows of exceedingly fiue short setae, present also on the two succeeding 
segments of this leg. A stout bristle at anterior distal angle. Third and fourth seg- 
pents nearly equal (the third, however, somewhat the longer), together slightly longer 
than the second, the length of each about twice its transverse diameter. The third 
with a single apical hair at  the slnterior angle, and the fourth with but two, one of 
which is as long as the segment itself, and the second about half that length. Termi- 
nal segment with a very long, slender, syminetrically curved, regularly tapering claw, 
with twoshort soft aetae spriuging from its base. The entire claw somewhat longer 
than the last three segments conjointly. 

Caudal rami long and slender, slightly sinuate, the Bransverse diameter of each not 
more than one-twentieth its length; the basal fifth, however, considerably thickened. 
Rami smooth, except posteriorly, where the margin is closely set with stout, short 
spines, lengthening toward the distal end of the ramus. Terminal claw slightly 
curved at tip, contained two and a half times in the length of its ramus. Subterminal 
claw nearly two-thirds the length of the terminal, also slightly curved. Claw-like seta 
almost immediately above the latter, more slender, but two-thirds its length. Besides 
the above, a short slender seta springs from in front of the base of the terminal claw. 

The first and last segments of the second pair of legs subequal, each two-thirds 
the length of the second; basal 8egment straight, its length five times its wicfth, with 
fhree slender seta, one borne upon the middle of its exterior side, and two near the 
apex, opposite each other. Second segment slightly curved, with a single slender seta 
near the apex, on its outer margin. Third segment with two teruinal seta, one nearly 
straight, and claw-like, about three-fourths the length of its segment, and the other 
curved and blunt. 

resemble closely, but from vhich it differs, if I may judge from the published brief 
description and rude figures, in color, surface, form, arrangement of antennal setae, m d  
other minor details. 

This species may be the same as 0. grandis Chambe&, which it certainly seems to ’ 

Yellowstone River, Yellowstone Park, Wyoming. 

*“NewEntomostrecefromColorado,” in Bull. U.S. Geol. and Geogr. Surv., vol. III, No. 1, p. 161. 
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COPEPODA. 
Cyclops minnilus, n. sp. 

A small slender species, with seventeenjointed antennae, with narrow and loosely 
articulated cephalothorax and salient thoracic angles, slender abdomen, long and 
narrow farca, and but two well-developed caudal seta for each ramus. The axttennae 
reach to  the posterior margin of the second distinct segment, and are of very nearly 
the length of the abdomen (including furca, but excluding the caudal setq). The 
greatest width of the thorax is contained two and one-third times in its length, and 
the furca is very nearly half the length of the remainder of the abdomen. The diam- 
eter of a ramus is about one-seventh its length. 

The rudimentary inner caudal seta is a trifle longer than the outer, and about 
a third the length of the ramus; the longest seta as long as abdomen and furca; the 
next in length less than half the longest. 

The last segments of the thoracic legs are armed as follows: 
First pair: outer ramus, one spine and two setae at tip, two setae within, and one 

seta without; inner ramus,slone spine and one seta at tip, three setae within, and one 
seta without. \ 

Second pair: outer ramus, one spine and one seta at tip, three setae within, and 
two spines without; inner ramus, one spine and one seta at tip, three setae within, and 
one seta without. 

Third pair: outer ramus, two spines and one seta a t  tip (second spine twice as 
long as first), three setae within, and one spine without; inner ramus, one spine and one 
seta at tip, three seta within, and one seta without. 

Fourth pair: outer ramus, two spines and one seta at tip (second spine twice as 
long as first), three setae within, and one spine without; inner ramus, two spines at 
tip (one twice as long as the other), two set& within, @nd one seta without. 

Rudimentpry legs of fifth yair distinctly articulated, basal article with a long seta 
at its outer distal angle, and second article with two setae at its blunt tip, the outer 
the longer. 

Duck Lake. 
Cyclops serratus, n. sp. 

A very long, narrow, loosely articulated species, with strikingly salient thoracic 
angles; cephalothorax broadest far forward and lobed in front, between the seventeen- 
jointed antennae. 

Abdomen long and slender, with very long and narrow caudal rami, and but two 
developed caudal seta to each ramus. The first segment is but little longer than wide 
(eight to seven), is broadest across the middle, and excavate in front at the base of 

' each antenna, leaving a thick,median, projecting lobe. The secoud segment is nearly 
a fourth as long as the first, and but little narrower, broadest across its posterior 
,angles, which, though blunt, are so strongly salient that the lateral margins are - 
decidedly sinuate. The third segment is as lo'ng as the second, but narrower, mid 
with its sides inore nearly parallel.- The fourth and fifth segmepts are progressively 
shorter and narrower, the letter being trapezoidal, as seen from above, and separated 
from the first abdominal segment by a deep acute emargination. 
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The abdominal segments are as long as the cephalotEoracic segments two to five 
taken together, and the furca is 8s long as the last three segments. The first segwent 
of the abdomen is broadest in front, where its width is nearly as great as its length. 
The second is as broad as long, the third and fourth equal, the fifth a little shorter, 
the last with a row of fine spinules around the base of the rami. 

The width of each ramus is contained nearly eight times in its length. BBsides 
the ltteral spine-situated a little before the posterior third of the ramus-there is a 
cluster of two or three minute spines at  its anterior fourth., The outer and inner 
terminal setae are reduced to  short subequal spines about twice as long as the ramus 
is wide. The other s e b  are sleuder, plumose, the inner nearly twice as long as the 
outer of each pair. 

The antennae are rather stout and short, seventeen-jointed, reaching to  the end 
of the second segment. They are without special structures or appendages. 

The last segments of the thoracic legs ate armed as follows: 
First pair: outer ramus, one spine and two set:e at tip, two setaa within, and one 

spine without; inner ramus, one spine and one seta at  tip, three setae within, and one 
seta without. 

Second pair: outer ramus, one spine and one seta at tip, three sets within, and 
two spines without; inner ramus, one spine and one seta, at tip, three sera within, and 
one seta without. 

Third pair: outer ramus, two spines and one seta at tip (one spine twice as long 
as the other), three setae within, and one spine without; inner ramus, one spine and 
one seta at tip, three setae within, and one seta without. 

Fourth pair: outer ramus, two spines and one seta at  tip (one spine double the 
length of the other), three setae within, and one spine wjthout; inner ramus, two spines 
at tip (one double the length of the other), two seta? within, and one seta without. 

The afth pair is two-jointed, the basal joint broad, auadrate, with a seta at  its 
outer angle; the second cylindrical, with one long and one short seta at tip. 

Length, without setae, 1.34 millimeters. 
Described from females only. 

Cyclops capilliferus, n. sp. (Plate XL, Figs. 14-17, and Plate XLI, Fig. 18.) 
This is a symmetrical, compact Cyclops, with the cephalothorax closely articulated, 

widest at the middle, and the sides regularly convex, with the abdomen narrow and 
slender, with three well-developed caudal setae, and sixteen-jointed antennae bearing 
several very long setae. 

The abdomen, with caudal furca, is contained a little less than twice in the ceph- 
alothorax, and the breadth of the latter is just half its length. First segment very 
long, five times the length of the second; second and third equal; the fourth very 
short, on the median line semicircularly excavate behind. The abdominal segments 
in the female diminish regularly in length from first to last. The caudal rami are 
twice the length of the last segment and one-fourth as broad as long. The lateral seta 
is placed a trifle beyond the middle of the ramus; the outer terminal seta is a Rhort 
naked spine; the other three are well developed and plumose. The inner and outer 
of these three are of nearly equal length, the latter a little the longer, the middle one 
much the longest one of the group. 

. 
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Antenna moderate, reaching about to the middle of the second segment of the 
cephalothorax. Sixteen-jointed in all adult females, and further especially distin- 
guished by the presence of very long flexible seta upon the first, third, tenth, and 
fourteenth segments. Terminal seta likewise very long. The seta borne by the first 
segment extends to the twelfth; that of the third reaches to  the fourteenth; that upon 
the tenth segment extends to  the tip of the antenna, and that upon the fourteenth far 
beyond it. All these foregoing sets  are borne upon the anterior terminal angles of 
their segments with the excepthn of that of the fourteenth, which is borne upon the 
posterior angle. 

The first segment is as long as the two following, and very nearly twice as long 
as wide. The second is very short, its length one-fourth its width, and the length and 
width of the third are equal. Of the three terminal segments the penultimate is 
longest, being twice as long as broad; the antepenult two-thirds the length of the 
following; the last is about as wide as long. 

The last segments of the thoracic legs are armed as follows : 
First pair: outer ramus, one spine and two sets  at  tip, two spines without, and 

three setae within; inner ramus, two setae at tip, one within, and two without. 
Second pair: outer ramus, one spine and two seta at tip (the inner of the latter 

Blender, the outer thick), €our setae within, and two spines without; inner ramus, two 
s e t s  at tip, one within, apd three without. 

Third pair: outer ramus, two se t s  a t  tip (the outer m e  stout, short, and spine- 
like), four setae within, and two spines without; inner ramus, two seta at tip, three 
within, and one without. 

Fourth pair: outer ramus, two sets at  tip, four sets  within, two spines without; 
inner ramus, two seta at tip, two within, and one without. 

The fifth pair are two-jointed, the terminal joiut with one long and one short seta 
at tip; the basal joint with one long seta without. 

Length, without aetae, 1.2 millimeters. 
Grebe Lake, Yellowstone Park. 

Cyclops thomasi Forbes. (Plate XXXIX, and Plate XL, Fig. 13.) 
Cyolops thomasi Forbes, Amer. Nat., XVI, Aug. (1882), p. 649; Cragin, Trans. Kan. Acad. Sci., 

VIII, 1881-82, p. 68 (1883) ; Herrick, Final Report, p. 153 (1884); Underwood, Bull. Ill. 
State Lab. Net. Hist., 11,1886, p. 332; Forbes, Rept. U. S. E’. C., 1887, p. 707 (1891). 

A long and slender species, with seventeenjointed antenns, oval cephalothorax, 
somewhat closely articulated, slender abdomen, very long and slender caudal rami, 
and two developed setua to each ramus, the longer of which is about twice as long as 
the shorter. 

The oephalothorsx is widest at about the middle, its greatest width a little more 
than half its length. Posterior angles not prominent or produced, except those of 
the last segment, which pre slightly-produced outwards. Sides of the first segment 
subparallel, rounding slightly towards the front, the segment itself twice as loiig as 
the other segments combined; the second segmeiit shorter than the third, but longer 
than the fourth; the fifth reduced to  a narrow linear band, as seen from above, the 
extremities of which project a little beyond the lateral outline. 

Abdomen, with furca, a little shorter than tbe cephalothorax, its greatest width 
one-fourth of its length, including furca, First segment in tlie female as long as dl 
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the others together, broadest in front, its lateral outlines emarginate behind the 
anterior angle/ Posterior margin of last segment serrate beneath and at  sides; those 
of other abdominal segments smooth. Furca as long as the last three segments, the 
width of the rami about one-seventh of their length. The inner of the two longer 
setae as long as the entire abdomen, the outer of the two half that length. The ex- 
treme outermost of the terminal setae two-thirds the leugth of the inner; that is, about 
one-fourth the length of the caudal ramus. Rami slightly curved outwards, with one 
large spine and %.few small ones a little beyond the middle of the outer surface, and a 
vertical comb of small spines at one-fourth the distance from the proximal end. 

Antennae of the female moderately robust, reaching about to  the middle of the 
third segment, without special accessory structures or appendages, the three terminal 
segments gradually increasing in length, the antepenultimate two-fifths the length of 

. the last. The two segments preceding the former, taken together, shorter than the 
last segment and about equaling the penultimate. 

First pair of legs: outer ramus, two setae at tip, two spines without, and two seta 
within; inner ramus, one spine and one seta at tip, one seta without, and three seta 
within. 

Second pair of legs: outer ramus, one spine and one seta at tip, two spines with- 
out, three seta within; inner ramus, one spine and one seta at  tip, one seta without, 
and three seta within. 

Third pair of legs: outer ramus, one spine and one ,seta at tip, two spines without,, 
and three setae within; inner ramus, one spine and one seta at  tip, one seta without, 
and three Bpines within. , 

Fourth pair of legs : outer ramus, one spine and one seta at tip, two spines with- 
out, and three setae within; inner ramus, two spines at tip, one seta without, and two 
setae within. 

The outer ramus of the first leg is so foreshortened that the distal outer seta seems 
to  be placed at the tip of the segment, but the usual tooth marking the lateral distal 
angle of the segment stands between this point and the seta next within, thus show- 
ing that the spine should be counted as lateral. 

The terminal spines of the inner ramus of the fourth pair are unequal, the inner 
one a little more than half the outer. 

Fifth pair of legs of two segments, the basal segment about as long as broad, with 
a strong plumose spine from the outer angle, the terminal segment cylindrical, twice 
as long as broad, with two terminal setae, the outer of which is as long as the seta of 
thc preceding segment, and the inner a little more than half that length. 

Total length, without setae, 1.33 millimeters; greatest depth a trifle less than one- 
third the length of the cephalothorax, 

The common Cycbp8 of Yellowstone Lake, occurring also in various other waters 
of that region. This well-marked and constant species has a range at least from the 
Rocky Mountsins to  the Atlantic region, being, according to Prof. Oragin, a common 
species in the water supply of Boston. It is also the usual Cyclops of the Great Lakes. 

The original description was inaccurate in two particulars : the outer distil spine 
of the outer ramus of the &st leg was called terminal, and, by typographical error, 
the terniiual joint of the outer ramus of the second, third, and fourth legs were said 
to have two setae within instead of three: 

\ 
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Diaptomue Shoshone, n. sp. (Plate XLII: Figs. 23-25.) 
A very large and robust species. Thorax broadest in front; across the maxillae, 

tapering gradually, with little convexity, to the posterior third. In the female the 
angle of the last segment is bifid, bdth projecting points being minutely spinose at tip. 
The first segment of the abdomen is lakerally expanded; the expaneion of the left side 
with a minute spine at the apex behind; that on the right produced a t  the same point 
into a small, prominent, rounded tubercle, 0.03 millimeter in length, about as broad 
as long, making this first segineikt somewhat unsymmetrical. This is not merely a 
modified cuticular appendage, but is penetrated by the hypodermis. Egg mass very 
large, obovate (narrowest forward). 

Right antenna of male robust, the last two joints without special appendages, 
antepenultimate with a very long inarticulate process at its outer apex, extending be- 
yond the tip of the penultimate, and to the middle of the last segment. The margins 

The fifth pair of legs of the male resemble the corresppnding appendages of Diap- 
tonzus stagnalis, but difffer notably in detail. The left ramus of the right leg is borne 
at the inner terminal angle of the second joint; is longer than the joint following; is 
armed at the apex with a few shall acute spines; and beam upon its outer margin, 
near the tip, a broad fascicle of' delicate hairs. The basal joint of the outer ramus is 
two-thirds the length of the second joint of the peduncle, and without hairs or spines 
of' any desdription. The second joint of this ramus is about equal in length to  the 
second joint of the peduncle, aiid bears at its outer margin, close to the tip, the usual 
&out seta, which is two-thirds as long as the joint to which it is attached. The ter- 
minal claw is not regularly curved, but is nearly straight for the basal three-fourths. 
The left leg is birahose, the inner ramus straight, slender, extending about t o  the 
middle of the second joint of the outer, and armed at its tip. The second joint of this 
ranius is as long as the first, if measured from the tip of the apical spine. This spine, 
seen from behind, is stout, conical, rather ,blunt, and has opposed to it within, pro- 
jecting from the inner angle of the segment, a stout, curved seta, slightly plumose on 
its distal half. Betwegn these, but more closely applied to the outer spine, is a hemi- 
spherical cushion-like elevation, set with small, short spinules. On the basal half of 
the inner margin of this terminal segment is also a much larger hemispherical cushion, 
but with longer and more slender hairs, while the terminal half of the inner margin of 
the segment preceding is also moderately inflated and covered with delicate hairs. 

The antennae of the female are 2S-jointed, as usual, and reach t o  the base of' 
the abdomen. The legs of the fifth pair closely resemble those of stagnalis, but 
have the terminal setae of the inner rami much lesp developed. This ramus is a 
little shorter than. the bawl joint of the outer ramus, aud of about half its diameter. 
It bears at its tip two stout setae equaling the ramus itself in length, plumose under a 
high power, and has, in addition, at its inner tip and on the inner margin adjacent, a 
patch of delicate hairs and spines. The second joint of the outer ramus is a8 long as 
the first, if measured to the tip of its terminal claw. The latter is nearly straight, 
'very slightly rec1,urved. This joint bears a single spine at its outer distal angle, just 
withiu which is the rudiment of the third segment of the ramus, mhioh bears two 
spines similar to the above, the inner of which is the longer, the outer itself being 
longer than the adjaceut spine of the second joint. Adults of both sexes are blood- 
red throughout, except the egg sac of the female, which is purple. 

, of this process are smooth, but it is broad and emarginate at the tip. 

, 
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Dimensions of female: Length to tip of caudal setce, 3.1 millimeters; abdomen, with 
setae, 1.16 millimeters; without, 0.G7 millimeter; thorax, 1.95 millimeters in length; 
depth, 0.725 millimeter; width, 1 millimeter. 

Male averaging scarcely smaller, but somewhat differently proportioned. Thorax, 
1.85 millimeters in length; depth, 0.58 millimeter; width, 0.08 millimeter; abdomen, 
without setce, 0.745; with set%, 1.35 millimeters. 

Especially abundant in Shoshone Lake, but occurring in other lakes and even in 
pools of some size in Yellowstone Park. 
Diaptomue lintoni, n. sp. (Plate XLII, Figs. 26-28.) 

A large red species occurring cumnionly with D. shoshone, but distinguishable 
from it at a glance by its different shape, its longer antennae, its smaller size, and by 
characters derived from the right antenna and the fifth foot of the male. The thorax 
is symmetrically elliptical in shape, broadest at  the niiddle. The posterior angles are 
not produced or bifid, but are eaoh armed with 'a minute spine. The first segment of 
the abdomen of the femAle is not especially produced, but bears at its broadest part a 
minute spine 011 each side. The abdomen itself is very short, its length contained 
about three and one-third times in that of the cephalothorax. The antenna of the 
felhale is long and slender, 25-jointed, reaching a little beyond the tip of the abdomen. 

The fifth pair of. legs in this sex is similar to those of D. shoslione, but much 
smaller. The inner ramus is not jointed. It is longer than the basal joint of the outer 
ramus, bears two stout plumose setae at its tip, somewhat shorter than the ramus 
itself, and has likewise at its inner tip a patch of small spines or fine hairs. The second 
segment of the outer ramus with its terminal claw is two-thirds as long again as the 
preceding segment, the breadth of 6he latter two-thirds its leugth. The third joint is 
indicated by a single long stout seta aud one or two smaller ones. 

In the m&le the geniculate antenna is relatively rather slender, its lasc two joints 
without special appendages, its penultimate with a slender transparent apical process, 
reaching about to the middle of the succeeding segment, acute at tip, but neither serrate 
nor emarginate. Fifth pair of legs in the male usually without internal ramus to  the 
right leg, but this ramus sometimes represented by a small rudiment. The limb is 
usually slender and its terminal claw short. The basal segment of the outer ramus 
is nearly as long as the adjacent segment of the pedicel, and the slender secoiid 
segment of this ramus is fully as long. Long lateral spines borne near the tip of this 
segment. The terminal claw is about two-thirds as long as the segment, is somewhat 
abruptly angulated near its base and slightly recurved at  the tip. The inner ramus 
of the left leg is very stout and long, reaching almost to the tip of the outer ramw,  
is slightly curved outwards and has the apex minutely hairy. The basal segment of 
the outer ramus is thick, two-thirds as broad as long, somewhat inflated within, where 
it extends downward beyond the articulation with the second segment as a rounded 
expansion covered with extremely fine hairs. Second segment of this ramus longer 
than first, but only half as wide, bearing at its tip, within, a rather small, obliquely 
projecting cushion covered with cilia, and with two stout terminal spines, one short, 
blunt, straight, and smooth, the other curved and plumose, its length about half that 
of the segment to which it.is attached. 

The total length of this species is about 2.5 millimeters, excluding caudal set%; 
depth, 0.42 millimeter. 
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This species is closely related to D. stagnalis Forbes, from which it differs con- 
spicuously by its smaller size, 'more symmetrical cephalothorax, without prominent 
or bifid angles, and loriger and more slender antennae, with logger and more slender 
appendage to the antepenultimate segment. 

In the fifth legs of the hmale this species differs from stqpal is  especially with 
respeck to the inner ramus, which is larger arid longer than in the other, lacks the 
characteristic segmentation of stagnalis, and beass at its tip shorter arid broader set=. 
In  the male the termina81 claw of the outer ramus of the right fifth leg is much more 
slenden than in stagna&, and the inner ramus is much less developed. The left leg of 
thi8 pair is different in a' number of details, especially in the length and strength of 
the inner ramus and the length and dissimilarity of the seta at  the end of the outer. 

Common in lakes and pools of Yellowstone Park. 
Named for my friend, and companion on the trip of 1890, Prof. Edwin Linton, of 

Washington and Jefferson College, Pennsylvania. 
Diaptomue piscinae, n. sp. 

A species of medium size and Rymmetrical proportions, antenme. reaching to the 
tip of the abdomen, cephalothorax broadest about the middle, with four distinct 
sutures, the posterior lateral angles not produced, but armed with two distal spines. 

The right antenna of the male is without appendage to the antepenultimate 
joint, and the fifth-pair of legs of the same sex has the inner ramus well developed on 
both the right and left sides. The usual length is 1.76 millimeters, the transverse 
diameter 0.45 millimeter; the abdomen, with furca, is a little more than one-third the 
length of the cephalothorax. , , 

The fifth pair of legs of the female is without,especially marked characters, except 
that the inner ramus, which reitches to the tip of the principal segmoiit of thb outer, is 
provided with two long, stout, equal set= more than half as long as the ramus itself. 
The third joint of the outor ramus is aborted, and bears two short, stout spines, ?ud 
the joint prebeding bears a sleuder spine outside the base of the last. The terminal 
claw of this joint is simple and nearly straight, viewed in the usual position. 

In the male the fifth p@ir of legs has a considerable resemblance to  the corrc- 
sponding appendages of D. leptopzcs, from which, however, this species differs by its 
more slender form and by the absence of the antennal hook. The peduiicle of the 
left leg is quadrate and equal in length to the basal segment of the outer ramus, but is 
nearly twice as wide. The sides of this latter segment are parallel, the inner terminal 
angle is broadlyrounded and minutely ciliate, and to the outer terminal angle is attached 
the second segment of the ramus: This segment is a trifle,shorter than the preceding 
and lesa than half as wide, and bears at its tip a stout, blunt, conical spine, whose 
length is equal to that of the diameter of' the ramus, and within this a long flexible 
hair as long a8 the ramus itself. The inner ramus of this leg is very long, reaching 
beyond the middle of the terminal joint of the outer ramus. It is slightly concave 
towards this ramus and terminates with a broadly rounded or subtruncate, thickly 
ciliate end, forming an acute outer angle and an obtuse inner one. Seen at  right 
angles to this view, the tip is simply obtusely pointed. 

The right leg of the male is without remarkable distinguishing characters. Basal 
joint of the outer ramus about two-thirds as long as the peduncle and nearly as wide; 
second joint slightly longer than the peduncle, equal to  the firat in width; and the 

(Plate XLI, Fig. 22.) 

I 
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terminal claw sinuate or irregularly'curved. The stout seta on the outer margin of 
the second segment of this ramus is borne a t  about a quarter the length of the seg- 
ment from the distal end, and is approximately half as lorig as the segment to which 
it is attttached. The inner ramus is a little longer than the basal joint of the outer. 
It is not dilated or otherwise modified, but terminates bluntly, bearing at the tip a 
covering of long cilia. 

The right antenna of the male is without notable distinctive characters. The 
antepenultimate segment is Bs long as the two following taken together; the fourth 
from the tip bears two long sword-like spines at its margin, both attached to its basal 
fourth ; the expanded segments are well armed with conical spines, straight and curved, 
but without hooks. 

Small lakelet near Gardiner, Xontaqa. 
Epischura nevadensis, var. Columbia?, n. Tar. (Plate xu, Figs. 14-21.) 

It is with pleasure that I report here the occurrence of another form of this inter-' 
esting genus of North American entomostraca, the fourth or fifth thus far discovered. 
The first species described, 3. Zacustris, has been found in the Great Lakes,in the smaller 
lakes of Wisconsin and Minnesota, and at Portland, Oregon; the second, .B.$uviatilis 
Eerrick, has been seen d y  by the original describer of the species, by whom it is 
said to occur in Mulberry Creek, Oushman County, Alabama.* Bpiscliura norden- 
s k i d &  LiHj., is from Newfoundland, arid E. ncvadelzsis from lakes Echo and Tahoe, 
the former, in California, the latter partly in that State and partly in Nevada. The 
present form occurs in Swan and Plathead lakes, in northwestern Montana, where it 
was the most abundant copepod in the open water. 

The absence of all represent@tives of this genus from the lakes of Yellow&ono ' 

Park, evidently adapted to  them, hints strongly at  a limit of altitude to their distribu- 
tion. The highest locality from which any species has been reported is Lake Tahoe, 
said to be 6,250 feet above the sea; while the lowest lake of suitable size in Yellow- 
stoneParkfiom which our collections were made was 1,200 feet higher than this. 
This topographical difference does not measure the biological differeuce, however, as 
the lower location is a180 more than five degrees south of' the Pellowstone lakes. 

Disregarding the doubtful jluviutilis, the species of Episckum are, so fa;r as known, 
of north temperate range in North America. The form least modified, both iu abdomen 
and fifth legs, is the Newfoundlalid sp?cies, nordenskia?lidii, and the most iiiodified in 
both is mvadsnsis, lacustris standiug intermediate. The new form, again, is interme- 
diate between lacustris and nevadensis proper and may be 'roughly characterized as 
uniting the characters of the fifth legs of the,male and 'female and the caudal set2 of 
nevadewis with those of the abdomen of the male of lacustris. 

* Herrick's species hardly seems to belong to this genus. The abdominal processes are described 
as projecting from the left side of the nbdornen, and consequently can not be homologized with those 
of E. lacuetris, all of which are developed from the right, and the fifth foot of the male is scarcely 
capable of close comparison with the corresponding appendages of undoubted Epiechwa. The differ- 
ence reported in the position of the hinge in the antenns of the male also points to a deep-seated and 
fundamental distinction, not easy to roconcile, it must be admitted, with the agreement in fluuiatili~ 
and Zacttxtvis with respect to'the inner ramus of the swimming legs, the fifth legs of the female. and 
the caudal sets.  
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It differs from typical nevadetzsis in the more complete segmeiitation of the 
cephalothorax in both made and female, four sutures extending distinctly across the 
back. It is also a little larger, adult females measuring 2.12 to 2.4 znillimeters in 
length to the tips of the rami, with an ordinary width across the cephalothorax of 6.4 
millimeters. The male is somewhat smaller, about 2.1 millimeters iii length. 

The antennae of the female are long and slender, reaching about to  the posterior 
end of the penultimate segineiit of the abdomen. The first segment of the fainale 
;Lbdotnen is as long as the two folloying together, and the furca i s  as long a's the pre- 
cedirig segment. The female abdomen is not curved as in Zacustris, and the sperma- 
tophore extends downward and backward instead of curving upward, as in that species, 
The three caudal setae are all similar and of equal width, the basd of each being a third 
the width of the end of the furca. There is a short, stout, conical spine at the outer 
distal angle of each ramus, and a amall, soft seta at the inuer angle. 

The fifth legs of the female are broader in proportion to their length than in 
Zacustris, but more slender tliaii in the nevadensis of Lilljeborg. The last segment 
of the lpg is four times as long as broad and bears six teeth (occasionally seven), four 
of which are terminal. The inuer of these four iS commoiily the largest, although the 
third froin within may equal it. Tlie inner lateral tooth is close to the inner terminal, 
aud nearly or quite equals it in size, apd the outer lateral is neafrly opposite. Soine- 
times there are two teeth on the outer margin of this segment. The middle joint of 
this leg is less than half as wide as long, and the basal is longer than wide. 

In the male abdomen there a're five distinguishable segments, a8 in all the other 
species,' the second, third, and fifth bearing lateral prodesses extending to the right. 
Tile first three segments are suhequal in length. The lateral process of the second 
has the form of a stout but thih wing or lamilia projecting laterally a distanoe equal 
to the width of the segment. It springs from a broad asld $hick prominence o€ the 
segment itself; is acute at the apex, with the point a little recurved, convex and 
smooth hi front, as seen from above, and nearly straight behind, except that thib edge 
is irregularly and minutely serrate throughout and deeply emarginate where it joins 
the segment. As seen from the side this blade is strongly curved downward (ven- 
trally), like the following. The third segment bears a broad, thin laminawhich projects 
outward and a little backward from its posterior angle as a flat process, as wide a,s 
long, eurved downward and broadly rounded at the end, quite simple, except that it 
is strengthened beneath by a ridge of chitin. These processes are in strong contrast 
to the corresponding ones of nevaclensis proper. From the fourth segment spring 
two processes, the ventral of which is very similar to  that of nevadensis, but broader, a 
triangle in form, with nearly equal sides, with the apex slightly truncate and bearing 
three serrations, and with the posterior side very minutely roughened. The dorsal 
process of this segment is a small irregular ph0e curving forward, inward, and 
downward. 

Fifth pair of legs substantially as in nevadensis Lillj. 
Abundant in Swan and Flathead lakes, Montana. 

*A recent study of the mule abdomen in lacucrtTi8 shows beyond f t  doubt that the fourtli and 
fifth segments ure flexibly articulated and that the fourth is without procem, tho fifth bearing two 
Prooeaaes, &a in all the other speoiea. 
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ROTIFERA. 
Monostyla ovata, n. sp. 

Lorica broad ovate, truncate, antennm nearly as broad before as behind. Dorsal 
outline regularly rounded, not recurved before. Lobe flat; ventral plate flat. Toe 
with very distinct shoulder, however viewed. Front margins of both dorsal and 
ventral plates entire. Dorsal plate strengthened by two diverging longitudinal ribs, 
about equidistant from each other and from the lateral angles of the plate, rendering 
the anterior margin slightly angulate where they join it and vanishing behind a t  
about the middle of the shell. Eye single, transverse, oval, red, situated just above 
and before the mastax, with two very minute red points behind it. Foot and toe 
about two-thirds as long as the lorica is wide. Ventral plate much shorter posteriorly 
than dorsal, its posterior margin slightly excavated before the foot. 

Dimensions, 0.25 millimeter long by 0.18 millimeter wide. 
From warm spring (1030 F.), Yellowstone La$e, August 3,1890. 

Conoohilus leptopus, n. sp. 
Resembling 0. voZ?ox. Antenna adnate to the tip, where the pair are rounded 

off as one; but very slightly bifid at the base of the two hairs. Stalk not swollen, 
slender, tapering backward regularly from the slightly dilated point of attachment to 
the body. Eyes black, about midway between cloacal opening and edge of disk. 
Cloaca about half of distance from the edge of the disk to the base of the expanded 
body, Trophi slightly tinted yellowish brown, not orange. 

Entire length, when expanded, 0.32 millimeter; extepded stem, 0.13 millimeter j 
breadth of body, 0.088 millimeter; expanded disk, 0.094 millimeter. 

Exceedingly +bundant in spherical colonies in Yellowstone Lake, July and August, 
1890, and also in Lewis Lake, Yellowstone Park, July, 1890. 

' 

PROTOZOA.. 
Stentor igneus, v&r. fuliginosus. 

Form turbinate, with slightly swollen sides, very slightly changeable, peristome. 
with spiral lobe, Greatest width slightly more then half greatest length. Color soot- 
black, given by blackish graqles;  when decolorized showing green as if by chloro- 

Individuals when highly magnified gray by reflected or transmitted light, through 
mingling of green and black. 

Form not symmetrical, the right side (when spiral lobe of peristome is uppermost) 
being swollen below. When the peristoinal lobe is at the side i t  appears as a tubercle 
or projection. Form sometimes considerably shortened, so as not to be longer than 
broad. Peristome angularly produced, so as to form with tip of spiral lobe an equi- ' 
ateral triangle, giving the entire animal an angular or trigonal shape. Tip flexible 

and contractile, transparent when extended. 
Swarmed in Lake of the Woods August 20,1890, forming soot-like collections as 

a film on the surface among pond lilies (Nelumbium) and a discontinuous coating on 
under sides of the same. 

Phyla 
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EXPLANATION O F  PLATES. 

PLATE XXXVII. 

Fig. 1. Daphnia Pulex, var. pulicaria. Male. 
Fig. 2. Daphnia dentifera. 
Fige. 3,4. Cypris barbatuk 

PLATE XXXVIII. 

Fige. 5-8. Cypris barbatus. (5) First antenna. (6) Second antenna. (7) Postabdomen. (8) Man- 
dible. 

PLATE XXXIX. 

Fige. 9-l2, Cyolops thomasi. (9) First leg. (10) Second leg. (11) Third leg. (12) Fourth log. 

PLATE XL. 
Fig. 13. Cyclops thomasi, fifth leg. 
Figs. 144’. Cyclops oapilliferus. (14) Adult female. (la) First leg. (16) Fourth leg. (17) Fifth 

leg. 
PLATE XLI. 

Fig. 18. Cyclops capilliferus, antenna of female. 
Figs. 19-21. Epischnra ncuadensis, var. columbim. 

of male. (21) Fifth pair of legs of female. 
Fig. 22. Diaptomus plecinre, fifth pair of legs of male. 

PLATE XLII. 

(19) Abdomen of male. (20) Fifth pair of lega 

Fige. 23-25. Diaptomus shoahone. 
(25) Right antenna of male. 

Fige. 26-28. Diaptonbus lintoni. (26) Fifth leg o i  female. (27) Fifth pair of legs of male. 
minal segmentr, of antenna. 

(23) Fifth pair of legs of male. (24) Fifth leg of demale. 

(28) Ter- 
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Fig. 18. 
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Fig. 24. 
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"I-NOTES ON A COLLECTION OF FISHES FROM THE SOUTHERN TRIRUTA- 
RIES OF THE CUMBERLAND RIVER I N  KEN'TUCKY AND TENNESSEE. 

BY PHILIP H. KIRSCH, 
State Fbh Commissioner of Indiana. 

All of the specimens noted in the presdnt paper were collected by the writer in 
the southern tributaries of the Oumberland River between Nashville, Teuii., and the 
Cincinnati Southern Railroad, during t,he period from August 18 to September 9,1891. 

The streqms examined may b6 grouped at8 follows: 

Stone River : 
1. West Fork Stone River near Murfreesboro, 

Tenn. 
Spring Creek: , 
Round Lick : 

Caney Fork River: 

1. Spring Creek, Spring Creek Station, Tenn. 

1. Round Liok, Watertown, Tenn. 

1. Caney Fork near Lencester, Tenn. 
2. Smith Fork near Lanoasiter, Tenn. 

1. Roaring River near Windle, Tenn. 
2. Spring Creek et Netherland, Tenn. 

1. Obeys River at Olympus, Tenn. 
2. Eagle Creek near Olympus, Tenn. 
3. Wolf River near Bytdstown, Tan.  

Roaring River : b 

Obeys River : 

STONE 

Cdmberland River: 
1. Cumberlend River, Cumberland County, 

2. Willis Creek, Cumberland County, Ky. 

1. Beaver Creek, Wayne County, Ky. 
2. Otter Creek, Wayne County, Ky. 

Big South Fork of the  Cumberland River: 
l., Little South Fork, Whitley County, Ky. 
2. Canada Creek, Whitley County, Ky. 
3. Big South Fork, near Whitley Station, Ky. 
4. Rock Creek, near Whitley Station, Icy. 
5. New River at New River Station, Tenn. 
6. Brimstone Creek near New River Station, 

KY. 

Beaver Creek: 

Tenn. ' 

RIVER. 

8tone River is formed in Rutherford Oounty, Tennessee, by the confluence of the 
East and West Forks; it takes a northwesterly course through Davidson County and 
flows into the Cumberland River about 12 miles above Nashville. 

The West Fork, near 'Murfreesboro, Tenn., August 20 : This stream was seined for 
a distance of 1 mile below Murfreesborb. The river at  this point has a widthof 175 
to 200 feet ; the banks are generally low j the bottom of the channel is mostly of cherty 

. limestone. 
a59 
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FISHES OF THE WEST FORK OF STONE RIVER. 
, 

1. Catostomus nigricans Le Sueur. 
2. Moxostoma macrolepidotum duquesnei (Le Sueur). Everywh ere coninion. 

3. Lagochila lacera Jordan & Brayton. 
4. Campostoma anomalum (Rafinesque). Little brown suckw.  
5.  Pimephales nota tus  (Rafinesque). 

6. Notropis boops Gilbert. Very scarce. 
7. Nohopis whipplei (Girard). Very abundant. 
8. Notropis galacturus (Cope), Common everywhere. 
9. Notropis megalops (Rafinesque). Specimens small and varied in form and color. 
10. Notropis telescopus (Cope). Not common. 
11. Hybopsis amblops (Rafinesque). Scarce. 
12. Hybopsis kentuckiensis (Rafinesque). Equally scarce with the preceding. 
13. Zygonectes nota tus  (Rafinesque). 
14. Labidesthes aicculue (Cope). Very commou. 
15. Lepomis pallidus (Mitchill). The largest of the 5 Specimens, 4+ inches. 
16. Lepomis megalotis (Rafinesque). 
17. Micropterus dolomieu LacBpBde. Trout. 
18. Etheostoma simotenun atripinnis (Jordan). The single specimen taken is 2+ inches in length, 

and highly colored. 
19. Etheostoma blennioides Rafinesque. Abundant. D. XIII or XIV-13. 
20. Etheostoma caprodes (Rafinesque). 
21. Etheostoma rufolineatum (Cope). 
22. Etheostoma squamiceps Jordan. 

Abundant in deep, swift waters. 
Agrees with tho 

description given by Dr. D. S. Jordan, Manual of Vertebrates, edition 1888. 
The single specimeu taken is 6 inches in  length. 

Abundant in swift waters. 
The largest of the 22 specimenu, 3) inches long. Black tipot 

on front of dorsal fin indistinct. 

Length of head equals depth of body. 

Rather common. Largest taken, 2 inches long. 

Not common. 

The larger of the two specimens 1% inches long. 
Seven specimens taken, varying in length from 1 to  34 inches. 

Comparing these specimeiis with the description of 3. squamioeps in Jordan & Gilbert's 
Synopsis of Fishes of North America and with tha t  in Jordan's Manual of Vertebrates, 5th 
edition, the following differences :%re notable: The lower fin8 of theniales are not black but 
they are pale in either sex. Males have 7 or 8 crossbars on the dorsal region instead of G. 
There are more than 50 scales in the lirteral line; in all the spechens examined the number 
varied from 53 to 57. The gill-membranes are not broadly united across the isthmus, but 
on the contrary they are scarcely united at all. 

SPRING CREEK. 

Spring Creek hasits source in the southeast part of Wilson Oounty, Tennessee, horn 
which region it flows 32 miles in a northwesterly direction, where it empties into the 
Cumberland River about 25 miles above Nashville. It was investigated at  Spring 
Creek Station, 12 miles from its mouth, August 21. Here the stream has a width of 
30feet. Its banks are low and sloping, with no exposure of rock. There are long 
stretches of deep, quiet water. On account of the mud, wood, and brush covering the 
bottom, it is hard to  work it satisfactorily. During a long drought the stream becomes 
almost dry on the shoals. 

FISHES OF SPRING CREEK. 

1. Ameiurus natalis (Le Sueur). Scarce. Largest taken, 7 inches. 
2. Catostomus nigricans Le Sueur. 
3. Moxostoma macrolepidotum duquesnei (Le Sueur). A common food-fish among local fishermen, 
4. Campostoma anomalum (Rafinesque). Little black sucker. Common in all pools below shoals. 
5. Pimephales notatus (Rafinesqiie). 
6. Notropis whipplei (Girard). Not common. 

Common in  swift currents. 

Very numerous. 
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7. Notropis galacturus (Cope). Scarce. 
8. Notropis megalops (Rafinesque). Silwei*side. Common, as usual in southern &earns. 
9. Notropis umbratilie cyanocephalus (Copeland). Everywhere common. 

10. Notropis atherinoides Ratinesque. 
11. Hybopsis amblops (Rafhesque). . Four small specimens only were taken. 
12. Hybopsis kentuckiensis (Rafinesque.) Two sm:dl specimeiis. 
13. Fundulus catenatus (Storer.) Scarce. Fish highly colored. 
14. Zygonectes notatus (Ratinesque). One specimen." 
15. Labidesthes sicculus (Cope). Scarce. 
16. Lepomis pallidus (Mitchill). Scarce. No black spot on anal. 
17. Lepomis megaloti-s (Rafinesque). Abundant. 
18. Micropterus salmoides (LacBpbde). Trout. 
19. Etheostoma aimoterum atripinnis (Jordan). Common. 
20. Etheostoma blennioides Rafinesqiie. 
21. Etheostoma caprodes (Rafinesque). 
22. Etheostoma rufolineatum (Cope). Six specimens were takcii, the largest 2 inches long. 
23. Etheostoma squamiceps Jordan. One specimen. 

Common in clear water. 
Equally common. 

ROUND LICK CREEK. 

Round Lick Creek is a small stream in Wilson County, Tennessee; it has a north- 
erly course and is tributary to the Cumberland River. It was fished at  Watertown, 
August 22. The channel has a width of 25 feet; its bottom is of smooth limestone 
and free from loose rocks and rubbish. The bottom land is broad and fertile. 

FISHES OF ROUND LICK CREEK. 

1. Ameiurus natalis (Le Sneur). A few small rrpecimons. 
2. Campostoma anomalum (Ratinesque). Abmidnnt, color dark. 
3. Pimephales notatus (Rafinesque). 
4. Nqtropis megalops (Rafiuesque). Common. 
5. Notropis ariommus (Cope). A single specimen. 
6. Notropis umbratilis cyanocephalus (Copeland). Everywhere eommon. 
7. Notropis atherinoides (Rafinesque). Scarce. 
8. Semotilus atromaculatus (Mitchill). Common. 
9. Fundulus catenatus (Storer). Common. 

10. Lepomis megalotis (Rafinesque). 
11. Etheostoma simoterum atripinnis (Jordan). Exceedingly abundant j more than 1,000 specimens 

12. Etheostoma squalllicepa Jordan. Thirty specimene were secured from smooth liinestone bottom. 

13. I Cottus bairdi Cfirerd. A few small specimens from roeky bottom among grass. 

\ 

Common and of large size. 

were secured in a distance of three-fourths of a mile. 

Characteristics similar to those from Spring Creek and Stoue River. 

CANEY FORK RIVER. 

Gamy Fork River is formed by thwconfluence of several small streams in Warm11 
County, Tenn., and after a northerly course through De Kalb and Smith counties it 
flows into the Oumberland River opposite Carthage. Collections were made at the 
following points : 

1. Claney Fork River, near Lancaster: This stream was investigated 1 mile west 
of Lancaster, August 24. The channel has an average width of 175 feet. On account 
of recent rains the water was up and but little seiniug could be done. The bottom 
land is narrow, and the bordering bluff's steep, rising iu places to a height of 250 feet. 
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The margin of the stream is fringed with a thick growth of Willows. Species from this 
stream are marked ‘6 C.” 

2. Smith Pot%, Lancaster: Smith Fork has its source in the southern part of 
Wilson County, Tenn.; it takes a northwesterly course and joins Caney Pork 
River pear Lancaster. August 24 the work in this stream was done for a distance 
of 1 mile above the railroad bridge, The channel is cut into solid limestone, and in 
many places is covered with fragments of rocks which have fallen from the steep side 
hills. Smith Fork is a beautiful stream and abundantly stocked with native fish. 
Specimens collected from this stream are marked “5.” 

At thitl point I was materially assisted by Messrs. W. H. Nixon, A. Jackson, T. J. 
Lancaster, and C. C. Smith. 

FISHES OF CANEY FORK RIVER. 

1. Lepisosteus osseus (Linnseus). (S.) 
2. Ictalurus punctatus (Rafinesque). (S.) 
3. Ameiurus nigricans (Le Sueur). (S.) Common. 
4. Leptops olivarie (Rafinesque. (S.) Three specimens were secured, the largest 10 inohes long. 
5. Noturus flaws Rafinesque. (S.) A single small specimen. 
6. Ictiobus U o r m i s  (Cope). High-backed sucker, (C, S.) A commnu food-fish. 
7. Catostomus nigricans Le Sueur. 
8. Moxostoma macrolepidotum duquesnei (Le Sueur). White euoker. (C, S . )  Equally oommou 

9. Campostoma anomalum (Rafinesque). (S.) 

(C, S.) Common in currents in the latter rtream. 

in both streams. 

10. Hybognathus nuchalis Agassiz. (S.) A single specimen. 
11. Pimephales notatus (Rafinesque). 
12. Notropis whipplei (Girard). (C, S.) Very common. 
13. Notropis galacturus (Cope). (8.) One. 
14. Notropis megalops (Rafinesque). (S.) Scarce. 
15. Notropis atherinoides Rafinesque. (5.) Common and of large size. 
16. Hybopsis watauga Jordan & Evermann. 

17. Hybopsis amblops (Rafinesque). (S.) Scarce. 
18. Hybopsis storerianus (Kirtland). (S.) The largest 6 inches long. 
19. Ambloplites rupestris  (Rafinesque). (S.) 
20. Lepomis megalotis (Rafiuesque). (S.) Scarce. 
21. Mfcropterus dolomteu LacBpEde. Trout. (S.) 
22. Etheostoma simoterum atripinnis (Jordan). (S.) 
23. Etheostoma blennioides Rafinesque. (S.) 
24. Etheostoma caprodes (Rafinesque). (S.) Common. 
25. Etheostoma aspro (Cope & Jordan). (S.) Two small specimens. 
26. Etheostoma evities (Jordan & Copeland). (C, S.) Scarce. 
27. Etheostoma rufolineatum (Cope). Scarce. 
28. Eltheostoma stigm;eum (Jordan). (S.) Very abundant. 
29. Stizostedion vitreum (Mitchill). (S.) Spotted trout. 
30. Aplodinotus grunniens Rafinesque. While pevch. (S.) Common. 

(S.) The single fish taken is 24 inches long. 

(C, S.) Not common. Head, 4 in length of body; eye 
equals length of snout and 3 in length of head. 
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ROARING RIVER. 

Roaring River is formed in the southern part of Overton Oouuty, Tenn. ; it flows 
north through Jackson County and pours its maters into the Cumberland River near 
Gainesborough. Fish were collected at the following places : 

1. Roaring River, near Windle: This stream was fished August 30, a few miles 
from Windle. The current is deep, the charinel has B width of about 30 feet, and its 
bottom is covered with wood and rocks. Fish from this stream &re marked 6‘ R.” 

2. <#pri!ng Creek: This stream heads in Putnam County, Tenn. After a northerly 
course through Overton and Jackson counties it einpties into the Roaring River. 
Spring Creek was investigated at Netherland, Overton County. Tenn., August 26. The 
channel here is 30 feet wide; its bottom is of limestone, frequently covered with loose 
rocks. The shoals are very rough and rocky. Specimens are marked “ Sp.” 

FISHES OF ROARING RIVER. 

1. Catostomus nigricans Le Sueur. (R.) Common. , 

2. Catostomus teres (Mitchill). (Sp.) Coinlnoii and of large size. 
3. Campostoma anomalum (Rafinesque). (R.) Common. 
4. Chrosomus erythrogaster Ra6nesque. (lt, Sp.) Scarce. 
5. Notropis galacturus (Cope). (R.) Common. 
6. Notropis umbratilis cyanocephalus (Copeland). Common. 
7. Rhinichthys atronasus (Mitchill). (R.) VerF coinmon. 
8. Hybopeis kentuckiensis (Rafinesque). (R.) The most abundant species in the river. 
9. Semotilus atromaculatus (Mitchill). (R, Sp.) Espeoitblly common in Spriug Creek. 

10. Ambloplites rupestris (Raflnesqiio). (R, Sp.) 
11. Micropterus dolomieu Lac6phde. (R.) 
12. Etheostoma blennioides Itafinesque. (R.) Two small specimens. 
13. Etheoetoma oceruleum Storer. (R.) Two small specimens. 
14. Cottus bairdi Gimrd. (R, Sp.) Not common. The specimens from Spring Creek had Lheir 

stomachs filled with water insects. 

OBEYS RIVER. 

The Obeys River is formed near Byrdstown, Tenn., by the junction of the East aud 
West Forks. It has a general northwest course through Pickett and Olay counties 
and flows into the (lumberland River at Celina. The Obeys River basin was examined 
at the following three points : 

1. Obeys River, Olympus, August 28: This stream was seined for a distance of 
one mile and a half. Here the river lms a width of 180 feet, a solid limestone bottom 
with occasional outcrops of shale, and many gravelly shoals. Fish very abundant. 
The specimens from Obeys River are marked “0.” 

2. Bagle Creek heads in Overton County, Tenn., and after a geiieral northwesterly 
course it empties into Obeys River at Olympus, in Pickett County, August 27 this 
creek was fished for a distance of 2 miles in its lower course. The banks are low, and 
the bottom of the channel is of limestone or shale with many gravelly shoals. This is 
a beautiful stream with an abundance of fish. The collections are marked “E.” 

3. Wolf Rivw,  near Eyrdstown: This river rises in Fentress County, Tenn. It 
has a nbrthwest course and is tributary to the Obeys River at the Mouth of Wolf 
post-office. August 28 this stream was investigated at a point 3 miles north of 
Byrdstown. Here the channel has a limestone bottom with a few shoals. Fish from 
this stream marked ‘‘ Wf.” 
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1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 

18. 

19. 
20. 
21. 
22. 
23. 
24. 

25. 
26. 
2 7. 
28. 
29, 
30. 
3 1. 
32. 
33. 

FISHES OF OBEYS RIVER. 

Lepisosteus osseus (Linnaous). (0.) Common. 
Ictalurus punctatus Rafinesque. (0.) A single specimen from deep water. 
Ameiurus nebulosus (Le Sueur). (0.) Scarce; color dark. 
Noturus flavue Rafinesque. 
Catostomus nigricans Le Sueur, 

(0, E.) A single fish from each stream. 
(0, E, Wf.) The largest taken from Eagle Creek, 14 inches 

long. 
Moxostoma macrolepidotum duquesnei (Le Sueur). (0, E, Wf.) Common in all the stream. 
Campostoma anomalum (Rafincsque). (E, Wf.) 
Pimephales notatus (Rafinesque). (Wf.) Abundant. 
Notropis boops Gilbert. (Wf.) &xwce. 
Notropis whipplei (Girard). (0, E, Wf.) Scarce. 
Notropis galacturus (Cope). 
Notropis megalops (Rafiqesqne). (0, E, Wf.) Common everywhere. 
Notropis ariommus (Cope). (E.) A single specimen. 
Notropis umbratilis cyanocephalus (Copeland). (E, Wf.) Not common. 
Notropis telescopus (Cope). (0, E.) Very common in Obeys River. 
Notropis atherinoides Rafinesque. (0, E, Wf.) Common everywhere. 
Phenacobius uranops Cope. (0, E, Wf.) Common. The largest from Obeys River, 34 inches 

Hybopsie watauga Jordan & Evermann. (0, E.) Numerous specimens from 2 to 4 inches long. 

Hybopsis amblops (Rafinesque). (E, Wf.) 
Hybopsis kentuckiensis (Rafinesque). (E, Wf.) Common and of large size. 
Clupea chrysochloris (Rafinesque). (0.) Several specimcns ; qU small. 
Fundulus catenatus (Storer). (0, E, Wf.) Commoii. 
Labidesthes sicculus (Copei. (0.) Live specimens. 
Ambloplites rupestris (Rafinesque). (0, Wf.) Common jn Obeys River; a single specimen 

Lepomis megalotis (Rafinesque). (0, E, Wf.) Abundant i n  Obeys River. 
Micropterus dolomieu LacBpBde. 
Etheoatoma simoterum atripinnie (Jordan). (E.) 
Etheostoma blennioides Rafinesque. (0, E, Wf.) 
Etheostoma caprodes (Rafinesque). (0, E, Wf.) 
Etheostoma macrocephalum Cope. (0, E.) 
Etheostoma evide,s (Jordan & Copeland). (0.) 
Etheostoma rufolineatum (Cope). (E.) One small specimen. 
Etheostoma cinereum Storer. (0, E, Wf.) Especially common in Wolf River. Largest specimen 

taken :tbout 34 inches long. D. XI to XII-11 
to 13; A. 11, 8. Lateral line 57 to 60. 

Diameter 
of eye greater than length of mout and 4 in length of head. Jnterorbital space narrow. 
Mouth horizontal; upper jaw projecting; premaxillary not protractile; maxillary not reach- 
ing front of eye; teeth on vomer, and several i r r e p l m  rows of teeth on the jaws. Opercles 
and preoperclcs covercd with scales; breast and space iu  front of first dorsd naked. A 
mnall spine extends brmkward from near the free edge of the opercle. Gill membranes are 
united but not connected with the isthmus. The front of second dorsal is midway between 
the center of pupil and the b:m of caudal fin; the space, between the two dorsals about equal 
to  tho diameter of the. eye; the  base of the first and second dorsals eqnal in length. Preo 
edge of first dorsal rounded, its longest spine 1+ in base of fin, second dorsal high, its froe 
edge straiglitish, longest ray cqual in length to base of fin. Base of anal fin shorter than 
$hat of second dorsal and p1:iced opposite the  middle of that fin; first anal  pine thg shorter. 
Caudal fin somewhat shortcr than the base of iirst dorsal. Pectorals extend to the posterior 
insertion of first dorsal. 

Scdee ctenoid. Latcral line aomplete, slightly decurved. 

(0, E, Wf.) Very common except in Obeys River. 

long. D. 8; A. 7. 

The larger without dusky spots on the lateral band. 

from Wolf River. 

(0, E, Wf.) 

Head about 34 in length of body; depth 54. 

Body oblong, somewhat compressed. Head pointed, gibbous over the eyes. 

Ventral8 about equal in length to base of second dorsal. 
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Coloration: The upper portion of the body is of a light yellow; the dorsal region is 
marked with four dark cross-bars; the first and largest of these is between the two dorsals, 
the next two in the base of the second dorsal, and the last upon the caudal peduncle. On 
the sides above the lateral line each scale is marked with a brown spot. These spots 
form 2 or 3 series of lines running backward to the region of the second dorsal. The lower 
portions of the body are yellowish-white. Following the course of the lateral line is a series 
of 11 or 12 oblong spots which are continuous downward and backward a8 a faint bar. On 
either side of the head the spots on the lateral line are replaced by dark bands which pass 
forward through the cyes and meet on the tip of the snout. “First dorsal is margined with 
red; second dorsal and anal Tariegated with red spots.” 

34. Etheostoma obeyense Kirsch. (0.) Two small specimens only were secured. 
35. Etheostoma caeruleum Storer. (0, E, Wf.) Comnion in Eagle Creek; O b e p  and Wolf rivers 

36. Etheostoma zonale (Cope). 
37. Etheostoma copelandi (Jordan). , One specimen from Obeys Rivcr. 
38. Etheostoma stigmaxn (Jordan). 
39. Cottus bairdi Girard. (0.) Not many were taken. 

one each. 
One specimen from Obeys River. 

Abundant in all theso strcams. 

CUMBERLAND RIVER. 

1. During these explorations the main stream of the Cumberland River was touched 
only at the d‘lock end darn” near the mouth of Willis Creek, Cumberland Co., Ky. 
Here the river is easily worked but with the short seius only at commaud not much 
could be done. Fish from this stream are marked “C.” 

2. Willis Creek is in Clinton County, Ky. It flows in a northrvestei-ly direction and 
empties into the Uumberland River in Cumberland County. September 1 this little 
creek was fished at its mouth. Specimens from here are marked 

For the prosecution of the work at this point I am greatlyindebted to Capt. Wash 
Hurt for valuable assistance. 

I 
‘ 

W.” 

FISHES OF T H E  CUMBERLAND RIVER. 

1. lJepisosteus oaaeua (Linnsns). (C.) Many were takon. 
2. Ictiobus difformis (Cope). (W.) One. 
3. Catostomus nigricans Le Sueur. (W.) 
4. Moxostoma macrolepidotum duquesiiei (Le Sueur). (C, w.) Very common. 
5. Campostoma anomalum (Rafinesque). (W.) Common. 
6. Notropis whipplei (Girmd). (W.) Scarce,. 
7. Notropis galacturus (Cope). (W.) Specimens all smell; color dark. 
8. Notropis megalops (Rafinesque). (W.) Scarce. 
9. Notropis umbratilis cyanocephalus (Copeland). (C, W.) 

10. Notropis telescopus (Cope). (W.) A single small specimen. 
11. Notropis athennoides Rafinesque. (C.) One only. 
12. Phenacobius uranops Cope. (W.) One. 
13. Rhinichthys atronasus (Mitchill). A single specimen. 
14. Clupea chrysochioris (Rafinesquo). (C .) Numerous small specimens were secured. 
15. Fundulus catenatus (Storor). (w.) 
16. Micropterus salmoides (LacBpBde). (C, W.) 
17. Micropterus dolomieu LacBpbdo. 
18. Etheostoma caprodes (Rafinesque). (W.) Scaroe. 
19. Etheostoma aspro (Cope & Jordan). 
20. Etheostoma caeruleum Storbr. (W.) Very common. 
21. Etheostoma stigmaeum (Jordan). (W.) Common. 
22. Aplodinotus grunniens Ratinesque. White peroh. (C.) The largest of the many specimens 

(C.) 

taken i s  8 inches long. 
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BEAVER CREEK. 

Beaver Creek drains the western portion of Wayne County, Ky. It has a gen- 
eral northwest course and empties into the Cumberland River 3 miles above Rowena. 
Beaver Creek system was examined at the following poiuts : 

1. Beaver Creek, Wayne County, Ky., September 3. The work on this stream 
was done both above and below McCackney’s milldam. The channel is very rocky. 
Speciinens from this creek are marked u B.” 

2. Otter Creek.-This stream rises among the llaountains in the extreme south- 
west part of Wayne County, Ey. It takes a northerly course and empties into 
Beaver Creek a few miles from its mouth. September 2 this stream was seined at 
a point uear Jones’s milldam, on the Monticello and Albany road. Like Beaver 
Creek it is a narrow, tortuous, rocky mountain stream and exceedingly hard to work. 
Fish noted from this stream are marked ‘( 0.” 

FISHES OF BEAVER CREEK. 
- 

1. Ameiurus nebulosus (Le Sueur.) (B, 0.) Those from Beaver Creek were taken in a muddy 

2. Catostomus nigricans Le Rueur. (B, 0.) Common in all swift waters. 
3. Moxostoma macrolepidotum duquesnei (Le Sueiw). 

4. Campostoma anomalum (Rafinesque). 
5. Chrosomua erythrogaster Rafinesque. (B.) Not commou. 
6. Pimephales uotatus (Rafinesque). (€3, 0.) Commoii everywhere. 
7. Notropis whipplei (Girarcl). (B, 0.) Scarce. 
8. Notropis galacturus (Cope). 
9. Notropis megalops (Rafinesque). (B, 0.) Soeuiingly BCRI’CC.  

side-channel which has no connection with the main stream during low water. 

(U, 0.) Regarded as one of thg prin- 
cipal food-fishes among local fishermen. 

(U, 0.) 

(B, 0.) l ~ s p c c i ~ l l y  abuudnnt in Otter Creek. 

10. Notropis umbratilie cyanocephalus (Copeland). (0.) Not comuon. 
11. Hybopsis amblops (Rafinesque). (0.) 
12. Hybopsis kentuckiensis (Rafinesque). 

13. Semotilus atromaculatus (Mitehill). 
14. Fundulus catenatus (Storer). (B, 0.) Coinmon. 
15. Lepomis cyanellus Rafinesque. (B.) Only ono. 
16. Lepomis megalotis (Rafinesque). (B, 0.) Scarce. 
17. Micropterus dolomieu LacBpBdc. (0.) Many small specimens were taken. 
18. Etheostoma blennioides Rafinesque. 
19. Etheostoma caprodee (Rafinesquo). 
20. Etheostoma obeyense Kirsch. (B, 0.) Very abundaut everywhere. 
21. Etheostoma coeruleum Storer. (0.) 

(B, 0.; Only two sn1~11 specimens were taken in 
Otter Creek; very common in Beaver Creek. 

( H . )  D. 7 or 8; A. 8. 

(B, 0.) 
(0.) The single speciIueii is 2% inches long. 

BIGSOUTH FORK OF T H E  CUMBERLAND RIVER? 

The Big South Fork drain& a scope of country lying north of the Uumberlamiid 
Plateau in Tennessee, and extending from the watershed of the Obeys River systeni 
on the west to the Cross and Jellico mountain slopes on the east. It is tributary to 
the main stream of tlie Cumberland River at Burnside, Ky. This water system was 
investigated at the following places: 

1. Little flouth Pork, September 5.  This stream has its rise in tlie southern part 
of Wayne County, Ky.; it flows nortli and empties into the Big South Fork. The 
collections were made near, the mouth of Canada Creek. Here the clianiiel .has an 
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average width of about 75 feet, its bottom mostly of smooth limestone covered with 
loose rocks. The stream is well stocked with fish. Collections are marked “L.” 

2. Canada Creek is in the southeast part of Wayne County, Ey., and tributary 
to Little South Fork. This stream was fished September 4 at a point about 8 miles 
above its mouth. The bottom of the channel is solid rock, having a width of about 
30 feet. There are long stretches of deep and quiet water between the occasional 
shoals. Specimens from this creek are marked c‘C.” 

3. Big South Pork, near Whitley Station, Ey., September 7. This stream was 
examined on the shoals near the mouth of Rock Creek, about 7 mbes west of Whitley 
Station, Ey. At  this point the river has a width of about 300 feet, its bed is scat- 
tered over with large rocks, and the current is swift, making it almost impossible to 
seiue. Specimens from here are marked “B.” 

4. Rock Creek, near Whitley Station: Ey. This stream is a western tributazy of 
Big South Fork. It was investigated in its lower course September 7. It has a width 
of not more than 30 feet, the water is clear and cold, and, as the name indicates, the 
channel is very.rocky. Fish from Rock Creek are marked “R.” 

5 .  New River, at New River Station, Tenn., on the Oincinnati Southern Rail- 
road. This stream is forped in the east, part of Scott County, Tenn. It flows north, 
and in conjunction with Clear Fork, White Oak Creek, and several other streams, 
forms the head waters of the Big South Fork. New River was investigated at New 
Eiver Station September 9. The long stretches between the broad shoals are deep. 
‘$he stream is well stocked with fish. Collections fkom this point are marked “N.” 

6.  Brimstone Oveek, New River Statiou. This stream has a length of only about 
6 miles. It has a northerly course and is tributary to New River near New River 
Station. September 9 this little creek was seined for a distance of 1 mile. It has 
several gravelly shoals and many deep holes, with very muddy bottom. Fish small 
but very abundant. Specimens from this stream are marked “Br.” 

‘ 

FISHES OF THE BIG SOUTH FORK O F  THE CUMBERLAND RIVER. 

1. Catostomus nigricans Le Sueur. (L, C, B, R, N, Br.) 
2. Moxostoma macrolepidotum duquesnei (Le Sueur). 
3. Lagoohila lacera Jordan & Brayton. (L, C.) Soarce. 
4. Campostoma anomalum (Rafinesque). (L, C, R, N, Br.) 

Fork; very abundsrit in the other streams. 
5. Pimephales notatus (Rafinesque). (L, C.) Not common. 
6. Notropie heterodon (Cope). ( C . )  Two small specimens only. 
7. Notropis whipplei (Girsrd). (B, R, N, Br.) Common everywhere. 
8. Notropis galaoturus (Cope). 
9. Notropis megalops (Rafinosque). 

Common in all the strcams. 
(L, C, B, R.) Equally common. 

A Ringlo specimen from Little South 

(L, B, R, N, R.) Numerous specinlens takeu from a11 these etrenms. 
(L, C.) , Common a8 usual. 

10. Notropis ariommus (Cope). (R.) Two small specimens only. 
11. Notropis umpratilis cyanocephalus (Copeland). 

12. Notropis telescopus (Cope). (C, B, R.) 
13. Notropis athehoides Rafinesque. 

(C, B, N, Nr.) From the lust point a single 
epeoimen. 

Rather common. 
(L, C, B, R, Br.) Common everywhere except in Cnnada 

Creek. 
1.4, Hybopsie a b l O p S  (Rafinesque). 
15. Hybopeie kentuokiepsis (Rafinesque). 

except Brimstone Creek. 

(L, C, E*) 
(L, C, B, N, Br.) Very common in all the streanis 
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16. Semotilus atromaculatus (Mitchill). 
17. Fundulus catenatus (Storer). (L, C.) Scarce. I 

18. Ambloplites rupestris (Rafinesque). 
19. Lepomis megalotis (Rafinesqiie). (L, C, B, Br.) ffenerally scarce. 
20. Micropterus dolomieu LacBpkde. 
21. Micropterus salmoides (LacOpbde). (B, R, N, Br.) Common. 
22. Etheostoma simoterum atripinnis (Jordan). (C.) Scarce. 
23. Etheostoma blennioides Rafinesque. 
24. Etheostoma caprodes (Rafinesque). 
25. Etheostoma macrpcephalum Cope. (L.) Scarce. 
26. Etheostoma aspro (Cope & Jordan). (a, Br.) Scarce. 
27. Etheostoma carnurum (Cope). (L, R.) Not common. Several small specimens. 
28. Etheostoma rufolineatum (Cope). (L, B, R.) From swift waters. Scarce. 
29. Etheostoma cinereum Storer. (L, R.) Scarce. 
30. Etheostoma obeyense Kirsch. (L, C.) Scarce. 
31. Etheostoma caeruleum Storer. 
32. Etheostoma stigmsxm (Jordan). 
33. Cottus bairdi G i r a d  

(C.) A few specimens only were secured. 

(L, Br.) 

(L, B, Br, C.) Common in flowing water. 

(L, C, R, N.) Common a t  all points. 
(L, I$, N, Br.) 

(C, B, R.) 
(L, C, B, Br.) 

(L.) Only o few small specimens w e ~ e  secured. 
A large number of ~alamanders (Ambh~etoma pui~ctatzcm) were taken in Rock Creek. 

COLUMBIA CITY, IND., November 4,1892. 



&--REPORT ON THE FISHERIES OI: THE SOUTH ATLANTIC STATES. 

INTRODUCTORY NOTE. 

The accompanying report on the fisheries and fishery industries of the South At- 
lantic States is one,of a series of special papers, some alreadypublished and others in 
course of preparation, relating to the economic fisheries of each geographical division 
of' the coast States and emanating from tho Division of Fisheries of the U. S .  Fish 
Commission. 

The article is based on a thorough investigation of the commercial fisheries of 
the region carried on by the field agents of the ofice during the years 1890 and 1891. 
The fisheries of not only the coastd wateis of the section are included in the paper, 
but also those of the rivers emptying into the Atlantic Ocean, most of mhich were 
canvassed in their entirety. The scope of' the report and the form of presentation 
ineke it the most d'etailed and complete statistical account thus far prepared on the 
fifisheries of the South Atlantic States, and will, it is hoped, render it especially interest- 
ing and valuable for reference to  those having a practical connection with tho fishing 
industry as well as of general utility to those dealing with economic questions in the 
several States. 

While there are certain branches of the fisheries in which the South Atlantic 
States take precedence, the industry, as a whole, is less important than in any other 
coast section. The report shows that in 1890 the number of persons hero engaged in 
the fisheries was 16,001, the amount of capital invested was $1,688,286, and the first 
value of the products was $1,573,704. The shad is by far the most important single 
object of capture, after which come oysters, alewives, and mullet. The value of these 
four items is $1,036,285, a sum twice as large as that accruing fiom the sale of all the 
other products combined. 

It is known that the fisheries of this region are caimble of a much greater develop- 
ment than they have yet attained. The resources of tho offshore banks, the littoral 
waters, and the lower courses of tlhe rivers invite attention. It is probable that the 
most marked advance in the iiidustry will occur as a result of the utilization of the 
facilities ofTered for the cultivation of oysters. Jn all these States the oyster has already 
received more or less attention from legislatures, local economists, capitalists, and the 
general government; and it seems only a question of a few years; under proper 

. encouragement and methods, when the vast resources in the line of oyster production 
will be demonstrated. 

The report has beon prepared by Dr. Hugh M. Smith, acting assistant in charge 
of the Division of Fishorios. In the elaboratioii of the material he has had the assist- 
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ance of Mr. W. de C. Ravenel and Mr. 5. G. Worth, superintendent of Central Station, 
Washington, D. O., and late superintendent of fisheries of North Carolina, both of 
whom have an extended personal knowledge of the fisheries of this region. 

The agents participating in the field investigations were Messrs. W. H. Abbott, 
Ansley Hall, and E. E. Race in North Carolina, and Charles H. Stevenson in North 
Carolina and South Carolina. The canvass of Georgia and Florida and of parts of 
North Carolina and South Carolina was made by Mr. W. de 0. Ravenel, who was 
detailed from the Division of Fisb-Culture. 

MARSHALL MCDONALD, 
17. 19. Commissioner oj* Fish and fisheries. 



REPORT ON THE FISHERLES OF THE SOUTN ATLANTIC STATES. 

BY HUGH M. SMITH, M. D. 

I -GENERAL REMARKS AND STATISTICS. 

INTRODUCTION. 

Note on the geography of the region.-The South Atlantic States as here consid- 
ered are North. Carolina, South Caroline, Georgia, and eastern Florida. The area of 
these States is 201,972 square miles and the population in 1890 was 4,989,302. ,The 
population of the counties having commercial fisheries and having a frontage on the 
coast, bays, or rivers, was 1,366,333. The principal cities and towns of the region on 
the coastal waters and rivers are Elizabeth Oity, Edeiiton, Plymouth, Washington, 
Newbern, Beaufort, and Wilmingtou, in North I Carolina; Georgetown, Charleston, 
and Beaufort, in South Carolina; Savannah, Brunswick, Darien, and St. Marys, in 
Georgia, and Fernandina, Jacksonville, and St. Augustine, in Florida. These are 
also the most important fishing centers. The coast line following the general trend 
of the shore is about, 950 miles in length, bat the large number of islands, sounds, 
bays, and estuaries give a shore line four or five times longer. 

&ope of the report.-The investigation on which this report is based was person- 
ally conducted by a part of the divisional force during 1890 and 1891. The statistical 
and other information relates t o  the years 18S9 and 1890, and affords an excellent 
basis for comparison with t h o  fislieries as they existed in 1880, when the U. S. Fish 
Oommission instituted a careful inquiry in this region in behalf of the Tenth Census, 
the reports of which contain detailed chapters on the history, methods, and statistics of 
the coast and river fisheries of each State.* The present report is primarily intenhed 
to be a statistical account of the present condition of the fisheries of this region. The 
methods employed in the fisheries have undergone too few changes during the past 
decade to require a special discussion at this time. It will be sufiicient to notice under 
each State the most marked differences as compared with 1880. 

The plan of the statistical presentation contemplates a detailed exhibition of the 
fisheries of each State by counties and river basins. In some cases, where the fishery 
interests of two adjoining counties are closely commingled, the statistics have also 
been combined; and in the upper courses of soine of the rivers where the fisheries are 
on a small soale a combiliation of the tigaws for several counties has been made. 

*The principal papers on the fisheries of this region are the following : 
The Coast Fisheries of the South Atlantic States, by R. Edward Earll. <The Fi”iseries andFish- 

The River Fisheries of the South Atlantic States, by Marshall McDonald. <The Fisheries and 
ery lndustries ofthe United States, section 11, Ceogr‘iphicd Review of the Fisheries for 1880. 

Fishcry Industries of the United States, sdotion V, History and Methods of theFisheries. , 
271 
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The statistics presented may be regarded as covering all commercial fishing, both 
professional and semi-professional, prosecuted in the South Atlantic States. In addi- 
tion to an examination of the general coast fisheries, which were canvassed in their 
entirety, the investigations were usually carried as far up the rivers as commercial 
fisheries existed. In nearly all the important rivers flowing into the Atlantic Ocean 
fisheries of greater or less extent are prosecuted;. these are naturally most extensive 
in the lower courses of the rivers, but even in the headwaters of some of the longest 
streams, hundreds 'of miles from their mouths, semi-professional and desultory fishing 
is carried on. The time and force available for the work precluded a complete per- 
sonal canvass of every river basin, but in each case the inquiry was carried to the 
farthest limit that circumstances seemed to require, with the result that the fishing 
in most of the streams was thoroughly covered, while in a few instances in which the 
fishing in the upper courses of the river was too scattered, remote, or unimportant 
to warrant a visit from the agents, careful estimates were obtained. 

Illustrations are given of all the important marine, fresh-water, and anadromous 
food-fishes of this region. The number of species figured is eighty-one. There is 
much confusion among fishermen and others regarding the identity and relations of 
many of the fishes as indicated by the common names in use, some of which are 
exceedingly inappropriate and misleading, and it is largely with a view to aid in the 
proper identification of the fish that the plates are presented. Under each figure the 
most appropriate common name or names and the scientific name are given, together 
with the local designations in the different States so far as they are known. In cases 
in which a name is assigned to no particular State, it has a more or less general distri- 
bution in the South Atlantic region. It is, of course, probable that many vernacular 
names are not recorded. 

\ 

FISHERY RESOURUES O F  THE SECTION. 

The South Atlantic States occupy an intermediate position zoologically as well 
as geographically as regards the Middle Atlantic and Gulf States, and in their coastal 

. waters and rivers have fish, crustaceans, reptiles, and mollusks that are common to 
one or both of the adjoining regions. The resources of these States are great, but are 
less developed than those of any other section on the Atlantic seaboard. 

There is a large variety and abundance of fishes inhabiting the pelagic, littoral, 
and fluvial waters of this region. Among the marine forms are certain subtropical 
fishes which occur in greater or less numbers, some of which reach the northern 
limit of their normal range or of greatest abundance south of Cape Hatteras; among 
these are the pompanos, mullets, and the grunts, snappers, and other sparoid fishes. 
Such generally distributed species as the bluefish, Spanish mackerel, menhaden, and 
squeteague are well represented. Some fish that are most plentiful off the New Eng- 
land and Middle Atlantic States are also found as far south as Florida in sufficient 
quantities to be objects of fisheries, such as the northern scup, sea bass, tautog, and 
butter-fish. The fishes that are resident in the brackish and fresh waters of the low- 
lands represent, in many respects, a fauna that is more or less characteristic of bvch 
regions; the predominance of the sunfishes (Centrarchidm) both in species and individ- 
uals; the existence in abundance of such ganoid fishes as the dogfish (Amia) and gar 
pikes (Lepisostezcs); and the occurrence in large numbers and varieties of catfishes 
(8Gzc~idm) and suckers (Catostomidce), are prominent features of the fish life. The 
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white perch (Morone americaaa) reaches the southern limit of its abundance in North 
(larolina, and in Albemarle Sound is an important food-fish. The migratory fishes, 
as shad, alewives, end striped bass, of which enormous bodies annually visit the 
region, are taken in large quantities in the lowlaaids. In  the upper courses of most 
of the rivers, the most important commercial fishes are the suckers and sunfishes, 
besides the anadromous species mentioned, which often extend their migrations far up 
the streams. 

The reptilian resources ofthis region comprise a number of valuable animals 
inhabiting the salt, brackish, and fresh waters. Three marine turtles occur; the most 
important of these is the green turtle (Chelonia mydas), which is valued for its eggs and 
the oil they yield, as well as for its flesh, which is highly esteemed. The other turtles 
are the loggerhead turtle (l'halassoohelys caretta), which has little food value and is 
chiefly important for its eggs and the oil which is extracted from the flesh and eggs, 
and the hawkbill or tortoise-shell turtle (Eretmoohelys imbricata), the shell of which 
constitutes its greatest value, the flesh and eggs being similar to those of the logger- 
head. The snapping turtle ( ClbeZydra serpeatiiaa) is found throughout the fresh waters 
of this region, but is not taken in large numbers for market, although it is a favorite 
article of food for home consumption. Foremost among the animals of this class is the 
diamond-btqck terrapin (MaZacZemmys palwtris), which is the most important reptilian 
product of these States, and is here taken in larger quantities than elsewhere in the 
United States, with th? exception of the Chesapeake Bay region. Other terrapins of 
some commercial importance are the yellow-bellied terrapin (Pseudemys scabra) and 
the Florida cooter (Psezcdemys ooncinma). One of the pond tortoises, locally called the 
4 6  chieke? tortoise" (Chrysemys retiaulata), also has some economic value. The alliga- 
tor (Alligator mississippiemis) is found in all the South Atlantic States, but is scarce 
in the more northern parts of the region and is the object of an established industry 
only in Florida. 

During the colder months, large numbers of porpoises congregate south of Cape 
Hatteras, where they are captured by means of large seines; this fishery is more 
important in North Carolina than in any other State, and nowhere else is the seine 
used for taking porpoises. Other cetaceans occur off this coast at times, but they are 
not now captured by the fishermen of this region. 

The only mollusl~ which has, up to this time attained commercial prominence is 
the oyster (Ostrea uirgiwica). This occurs in every State; is, next to the shad, the 
most important single fishery product of the region, and is doubtless destined, in the 
near future, to occupy a much more prominent position among the food resources of 
these States, as a result of the increased attention it is receiving from the general 
government, State legislatures, economists, and cultivators. 1 The round or hard clam 
or quahog ( Venus mercelzaria) is found in some abundance in parts of this region and 
is taken in small quantities in North Carolina, Georgia, and Florida. The only other 
mollusk which has become an object of fishery is the scallop (Pecten irradiaas), of 
which limited quantities are secured intNorth Oarolina. 

Among crustaceans the shrimp are the most important representatives occurring 
on the South Atlantic coast. Two species (Penmus settferus and P. brasiliertsis) are , 
taken in large numbers throughout the region, the small individuals often being 
denominated shrimp, while the larger examples are called prawn. The shrimps here 
reach a larger size than on the coast of the New England and Middle States and 

, 
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are much more abundant than in those sections. The yield is at present much less 
than the resources would warrant, and is largely limited by the demand. Crabs 
are abundant in the salt and brackish water of the region, but no very important 
fishery is prosecuted for them. The common blue crab (Cccllinectes hastatus), which 
is called (‘chamel crab ’7 at some places in North Caroline and sea crab ” in the 
other States, abounds along the coast and is the principal species taken for food 
and bait. The stone crab (Nenippe rnerceiaaria), the only other species of crab having 
economic value, is larger, less abundant, and more highly esteemed as food than the 
blue crab; it is found from North Carolina to  Florida. 

BULLFTIN OF THE UNITED STATES FISH COMMISSION. 

IMPORTANCE AND CHARACTER O F  THE FISHERIES. 

Considered in the aggregate, the fisheries of this region are less extensive and 
important than those of any other section of the United States. The amount of 
capital invested, the quantity of products taken, and the value of the yield are all 
less than in the next important fishing region-the Gulf St&tes. In the number of 
persons engaged in the industry, however, the South Atlantic States take precedence 
over the Gulf and Pacific States. The explanation of the apparent disproportion 
between the investment and yield on one hand and the‘ personnel on the other lies 
in the fact that there is an unusually large semi-professional element in the river 
fisheries, where the apparatus is of an inexpensive nature and the catch is small. 

The,most important fisheries of this region are those for shad, oysters, alewives, 
mullets, black bass, bluefish, striped bass, squeteague, sea bass, and shrimp, the value 
of each of which is from $25,000 to  $482,400, the aggregate value of these ten items 
being $1,266,903, or about four-fi€ths of the total yield of the fisheries of the region. 
The specially prominent species are shad, oyster, alewives, and mullets; of these, it is 
only in the alewife fishery that this section surpasses all others, but among minor 
branched the black-bass, porpoise, and sucker fisheries also rank first ,on the Atlantic 
seaboard. Of the individual coastal States, North Carolina leads in the value of the 
alewife, black-bass, and porpoise fisheries, which are among those in which the region 
as a whole takes precedence. 

One of the most prominent features of the fisheries of the South Atlantic States 
is the comparative unimportance of the vessel fishery. Fewer vessels are employed 
than in any other coast section, and their use is almost restricted to  the oyster fishery; 
although in North Oarolina there is a small fleet engaged in the menhaden fishery, 
and in this State and in SouthCarolina and Georgia vessels are sparingly used in the 
turtle, terrapin, and hand-line fisheries. The abundance of fish in the river and the 
shhre waters has, up to this time, precluded the necessity of resorting to the qffshore 
fishing-grounds where the use of vessels is required. 

Numerous forms of apparatus are employed in the South Atlantic fisheries, some 
of which are used in large‘qusntities and some only sparingly. The principal kinds 
are set or stake gill nets and drift gill nets, hqul seines,’ sweep seines, purse seines, 
pound nets, weirs, fyke nets, cast nets, skim nets, dip nets, and lines, employed in the 
capture of fish; seines in the taking of porpoises, shrimps, terrapins, turtles, and crabs; 
cast nets for shrimps j lines for crabs, and tongs for oysters, clams, and scallops. Fish 
wheels and wooden tra& were also at one time somewhat extensively employed in the 
head waters of some of the rivers, but these are now of little commercial importance, 
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In the ocean and general salt-water fisheries lines are the principal means of 
capture; the largest quantities of sea bass, whiting, sheepshead, squeteague, channel 
bass, drum, etc., are thus taken. In the waters of the sounds, bays, and lower courses 
of the rivers, gill nets and mines are the predominant types in the capture of 'sha,d, 
alewives, blaak bass, mullet, bluefish, channel bass, and sturgeon; in North Carolina 
poutld nets are also important in taking alewives, shad, and striped bass. In the 
upper parts of the rivers skim nets, dip nets, and small gill nets are the characteristic 
apparatus, and the principal fish caught are shad, alewives, and suckers. 

A consideration of the forms of apparatus employed in the food-fi.sh fisheries of 
the South Atlantic States shows that the use of seines and gill nets is so much more 
extensive than that of any other form, except in North Oarolina, that all other appa- 
ratus is unimportant by comparison, and that some types which in other regions con- 
stitute a very prominent means of capture are entirely absent or only sparingly used 
in the greater part of the South Atlantic region. Th6 pound pet, for instance, is found 
practically only in one State, and the fyke net is employed only in very small numbers 
and in isolated localitios. The possibility of introducing new forms which will develop 
the fishing resources, increase the' income of the fishermen, and at  the same time 
mitigate their labors, seems worthy of serious attention. Both the pound and fyke 
nets are adapted to the capture of almost every species of marine, fresh-water, and 
auadromous fish occurring in the region, and the topography of the shores is 
extremely favorable to  their employment. Their inexpensiveness, as compared 
with seines, rocommends them, and the possibility of employing them in connection 
with seine, gill-net, and other fisheries without special increase in the working force 
is an important consideration. 

A conspicuous instance of the advantage which may come to a locality through 
the use of improved means Of capture is seen in the Albemarle region of North Owo- 
lina, where, within a comparatively few years, the pound net by its introduction and 
extensive Operation in the shad, alewife, striped bass, and other- fisheries is displacing 
the more expensive and less effectual apparatus, and the wonderful resources of the 
waters of the section are more fully demonstrated and utilized than ever before. 

The introduction of modern improved apparatus should not be undertaken with- 
out a due consideration of the limitations in its use and without theenaction by legis- 
latures of provisions for the proper protection of the fish sought to be caught. Such 
forms as the pound net and fyke net can, in most localities, be regarded as legitimate 
means of capture whose proper use will result in no appreciable diminution in the 
abundance of the ash caught; but when no restrictions are placed on the number that 
may be set in a given river, bay, or estuary, the season for their operation, the size of 
the mesh in leader and bowl, and their position with reference to  the interference with 
the inovements of 'hnadromous or other migrating fish 011 their way to the spawning- 
grounds, they are capable of doing vast injury, which years of artificial stocking may 
not effectually overcome. In  some of the States to the north a serious decline in the 
catch of shad and other fish in certain rivers may be directly traced to  the reckless 
setting of pound nets at  the m o u t b  of rivers in such numbers or such position that 
practically the entire ,body of migratiug fish is caught' before the process of reproduo- 
tion' supervsnes. 
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States. 

North Carolina ............. 

Flori a ..................... 
Total ................. 

South,Carolina ............. 
G c o r y . .  ................... 

STATISTICAL PRESENTATION. 

Condensed statistics covering various phases of the fisheries of the South Atlan- 
tic States are contained in the following tables. The specification is by States. A 
series of three tables is first presented, sl?owing the umber  of persons engaged in the 
industry, the number and value of the vessels, boats, nets, etc., employed, and Ghc 
quantity and value of the principal products taken. Fro'm Table1 i t  will be seen that 
16,001 persons found employment in the fisheries of this region in 1890, of whom 12,650 
were fishermen and 3,351 were shoresmen. The investment in fishing property, as 
shownin Table2, was $1,688,286, of which $159,164 represented vessels, $259,803 boats, 
$418,609 apparatus, and $850,710 shore, accessory, and cash property. The amount 
of the catch as given in Table 3 was 67,201,630 pounds, for which the fishermen 
received $1,573,704. Of this sum $482,403 accrued from the sale of shad, $254,141 
from oysters, $166,106 from alewives, $133,635 from mullet, and $537,419 from all 
other products. 

Fishermen. 
_ _  __ 

7,478 2,790 10,274 
2,577 124 1 2,701 
1,421 201 1,022 
1,174 230 1 404 --- 
12,650 3,351 1 16,001 

1.-Table showing the number of persons employed in the fieheriea of the South Atlantic States in 1890. 

I 

$.-Table showing the number and value of veeeele, boats, and apparatus, and the value of the ekore proparty 
and oash eapi:al employed in thcfishwiex of the South dtlantic States in  1890. 

Florida. 1 Total. 
Items. 

Ves~els ..................... 128 $101,029 15 $29,325 23 

Boats ....................... 3,862 188,375 1,227 31,804 788 
Seines ...................... 1273 99 649 74 4,008 51 
Gill nets .................... 90:980 154:582 1,380 13,958 398 
Pound nets ..... .:. ......... 950 80, 3Q4 ................. 5 

Skim and other minor net,s.. 728 2,798 734 2,464 383 
Gait neb ........................................................ 148 
Linea.. ............................... 57 ........ 662 ........ 
Topgs ...................... 1,479 4,457 169 1,116 157 
Minor ap aratua.. .................... 202 ......................... 
Cash capital.. ........................ 30% 800 ........ 17,000 ........ 

. Total ........................... 1,243,988 ........ 127,762 ........ 

Tonnage ............... 1,615.59 .......... 240.04 ......... 267.74 

Fyke nets .................. 30 384 ................. 11 
Pots ........................ 1,165 1,755 ........................ 

Shorean%~ceasoryproDerty .......... 306,500 ........ 27.525 ........ 
_ - _ - - - - ~  

I - 

$20,800 3 $2,010 169 

2,058 359 . 7,480 1,757 

........ 39.25 ........ 2,102.62 
9,766 716 29,858 8,593 

7,957 468 27,730 08,226 
5 570 960 .2:: ................ 4: ........................ 1,165 

1,017 ........ ._ ...... 1,846 
851 740 1 203 I 1,028 1 

306 [ ..... 630 I .......... 
808 280 1,884 ........ 1 .................I .......... 

51 500 ........ 49,919 .......... 
71:' 800 ........ 22,600 ........... 
174,431 ........ 142,105 .......... 

Value. 

$150,164 

259,803 
113,189 
201,227 
82,214 

689 
1,755 
6,279 
1,768 
1,555 
6,751 
203 

435,510 
415, 200 

,088,286 

........ 
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&-Table showing the quantity and 2;alue of p~oducte  taken in the$sheries of the Soutk Atlantic Statesin 1890. 

Pounds. 

24,000 

__I - Value. 

$580 

__ . Value. Pounds. 

10'120 
181,640 
7,310 

588,190 
96,240 

--- 
$164,638 
20,402 
33,603 
22,769 
1,246 

1,910 
16,171 
97,408 
1,158 

306,015 
5, 981 
18,729 
48,856 
32,138 
4,467 
1,231 

45, 661 
175,567 
12,090 

800 
1,185 
5,435 
4 090 
1: 024 
4,398 

027, 6U9 
_-- 

Value 

$150 
9,832 
255 

20,235 
1,265 

' 
* 1,102,115 bushels. 

Alewives ........... 
Black bans .......... 
Bluefish ........... 
Bream and poreh ... 
Catfish . . . . I . .  ...... 
Chanuol bass and 

druni ............. 
Menliadon ........ .~. 
Mullet.. ............ 
Sea bnas ............ 
Shad.. .............. 
Sheopshend.. ....... 
Spots and croakers.. 
Squetea ue ....... 
Stur eon ........... 
Mi$cellaneous Ush . , 
Striped fa,,: ....... 
wi if f. ing ............ 
Oysters ............. 

Crabs. .............. 
Shrimps. ........... 
Turrapins 

............ Phogs CdlopB ............ 

South Carolina. 

___- 
16,481,003 

I ,  345,194 
609, 474 
53,685 

165 815 
12,410: 400 
3,585,981 

3% 075 
5,768,413 
146,345 
719,725 

1,885,677 
568,341 
175,210 
35,300 

5,650,820 
226,152 

144,200 
26 552 

407,530 

1,277,005 

18 000 
47: 400 

Pounds 

28,600 

100,480 
104,635 
129,051 

273,028 

387,875 
826,164 
563,259 
39,100 
41.670 
103,106 
11,560 
203,962 
523,520 
612,495 
442,050 

93,200 
371,840 
74, 918 

-_2 

2, inp 

........ 

........ ......... 

....... ........ -- 
032,708 

.................. 
1,547.027 24,441 

10,445 355 
2,654,@22 104,283 
274,113 8,358 
24,133 802 
235,284 7,895 

Value. 

$740 
107 

3.060 
5,204 
4,523 

5,320 

9, 405 
26,283 
41,187 
1,256 
1,450 
3,604 
1,084 
3,850 
20,930 
20,701 
23,304 

1 740 
18: 592 
8,376 

I_ 

...... 

_.._._ ....... 

....... ....... 

................. 
28,055 560 
14,020 545 
764,330 11,169 
681,450 14,850 

00,022 

, 5,600 

4469 bushols. 

350 

North Carolina. South Carolina. 

Pounds. Value. Pounds. Value. 
Appsratue. ---- 

___~-__-___I------ 

1 Sejnea .............. 30,314,862 $423 738 614 078 $23 075 
Gill nets. ........... 0 354 178 262: 219 798: 730 i2: 474 . Pound nets ......... 8: 282: 582 123,606 ................... 
Fykenets .......... 24,885 716 .................. 
skim nets and cnst 
Pots ................ 153,415 9,222 

nets .............. 304,148 12,746 514,956 28,273 

Lines. .............. 444,275 14,583 2,541,303 81,225 
Tongs .............. 8,894,072 188 457 442, 050 23,204 

Total .......... 51,799,142,1,027,609 4,944,840 202,602 

lfinorapparatue .... 25,845 2:354 3 8 , W  4,351 

- - -- 

.................. ................. 
18,400 I 888 I 
102,232 8,175 

-._- 

Georgia. Florida. TOM. 
--____ 

Pounds. Value. Pounds. Value. Pounds. Value. 
I__ - - - ~  ___. 

65 830 $10 120 2 189 672 $60 377 *33 164 442 $617 308 
611: 662 37: 503 3: 815: 594 118: 665 11: 575: 164 45d 891 
41,695 1,286 80, 715 1,365 8,410,@72 126,256 
20,190 898 .................. 45,075 1,614 

277,467 13,747 187,487 . 6,321 t 1,284,058 61,087 .................................... ., ................ 153,415 9,222 
401,138 18,947 517 018 17 942 $,SOS, 729 182, 697 

I ,  574.485 40.820 087: 050 15: 200 8,698,557 267,681 
1,650 243 .................. 66,218 6,948 

2,994,117 123, 503 ?,463,5Yl 219, 870 67,201, 630 1,573,704 
--_-__---- 

53,870 I 2,615 1 199,290 1 5,737 ......... 
52.740 
10,000 
399,660 
5,000 
13,800 
144,000 
9,000 
80, 560 
18,374 
141,920 
570,485 
4,000 

....... 
2,381 
600 

30,918 
300 
700 

7,911 
720 

1,497 
1,080 
7,720 
40,520 

300 ................................. 
47,866 1 1,000 1 4,100 1 185 
162,100 6,081 65,825 2,557 
43.050 9.107 10.350 I 1.425 ........ 60; 100 ] 4; 441 ... :....I::::::::/ ....... r.. ....... 

$4,000 bushels. $1,747 in nutn 

Pounds. 

10, 543+ 783 
591,276 

1,452,984 
1,320,690 
471,208 

692 005 
12,419: 400 
5,573,633 
879,684 

9,385,354 
464 558 
799: 328 

2,368 067 
588: 901 
487 787 
691' 214 

2,795: 816 
*E 344 805 
i235: 75Z 
$18,000 
192 626 
744' 025 
154: 900 

Value. 

$166, 106 
30,431 
36,918 
49,096 
15,209 

15,497 
16,171 
153,636 
28.396 
482,403 
15,895 
21,771 
68,260 
33,942 
10,374 
23,768 
86,251 
254,141 
12.740 

800 
4,170 
32,665 
23,598 
5,465 
4,398 

,671,104 

_- 

NoTE,-T~~ following quantities of CaViaro, Proparod from sturgeon roe, were made by the flshermen in 1890: South 
Carolina, 12,137 pounds, worth $1,980; Georgia, 3,000 Pounds, worth $440; Florida, 1,875 pounds, worth $180. These items 
ltra t o  bo added to the above in order to show the total result# of the flsheries. 
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It is interesting to observe the different average values of the products taken in 
the various kinds of apparatus. From the preceding table the following average 
prices per pound may be deduced: . 

Average value8 of products taken in  diferent form8 of apparatus. 

Seines. ............................. .:.. .................. 
Gill nets ................................................ 
Pound nets.. ............. ...... : .................... 
Fyke'nets ................................................ 
Skim nets and cast nets ................................. 
Pots.. ....... .J.. ........................................ 
Lines ................................................... 
Tongs. .................................................. 
Minor apparatus ........................................ 

Total .............................................. 

I 

~~ 

Cents. 
1.56 
3.89 
1.50 
3.58 
4.75 
6.01 
3.39 
3.11 
10.49 

2.34 

Means of capture. 

. 

I Price per 1 
pound. 

Qoneral food-fish. ....................... )806,30D 
Menhaden .............................. 16,171 
Mammalian ................ , ............ 4,398 
Reptilian ............................... 
Molluecan .............................. 188,457 

Total.. ............................ 1,027,669 

Crustacean .............................. ? % 

North Cnrolina.. ......... .: .................................... 
South Carolina ....... '. ......................................... 
Geor a ....................................................... 
Plu&a: I.. ............. .:. ................................. ..I.. 

Total. ..................................................... 
~ 

I 

In Table 5 the values of the fisheries for the different classes of products are 
given for each State. The ginera1 food-fish fisheriep, valued at  $1,219,556, greatly 
outrank the combined yield of all the other fisheries and surpass by nearly $1,000,000 
the value of the next prominent branch-the molluscan fisheries. The taking of 
shrimps and crabs ranks third in importance, followed by the reptilian, menhaden, and 
mammalian fisheries, the two last named existing in on ly  one State. 

&-Table showing the value8 of the diferent,jtsheries of the South Atlantic States is 1890. 

$463 944 , 9573,726 $1,027,660 
137:680 j 65,072 202,602 
80,242 ~ 43,321 123,503 
68,823 151,047 219,870 /-______ 
740,539 I 833,85 1,573,704 ' 
--- 

- 
North Car- l ohna. Fisheries. I 

t I- 
s o ~ & ~ , a r - l  Geongia. 1 Florida. I Total. I 
$150,690 1 $66,495 i $196,062 1 $42;: !!! I .................................... .................................... 4,398 

5,866 29,083 
2: %, 1 $ 1 2,742 [ 36,895 1 
23,204 40,820 15,200 267,681 ----- -- 
202,602 I '  123,563 1 219,870 1 1,573,704 1 

About five-ninths of the money accruing from the fisheries of this region represent 
fresh-water products. The fresh-water fisheries of North Uarolina and Florida are 
considerably more important than those prosecuted in salt water. The relative extent 
of the river and other fresh-wAter fisheries of the South Atlantic States is probably 
greater than in any other coast section and constitutes one of the principal features 
of the industry. From the following table it will be seen that in 1890 the salt-water 
products had B value of $740,539 and the fresh-water were worth $833,165. 

6.-Value of the product8 of the salt-water and fresh-water jeaheriee of the South Atlantio State8 in 1890. 
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COMPARISONS BETWEEN 1880 AND 1890. 

Data are ava2lable for an interesting and important oomparison between the 
present extent of the fisheries of the South Atlantic States and their condition in 
1880. The exhibition of the changes which have occurred during this decade, as given 
in the following tables, constitutes one of the most valuable uses which the statistics 
subserve. 

From Table 7 it will be observed that there has been a marked increase in the 
number of persons cugaged in the industry, the advance being participated in by every 
State. The number of fish$ermen increased 5,800, the number of shoresxyen was aug- 
mented by 2,G55, and the total increase in the fishing population was 8,455, or more 
than 100 per cent. The order of rank of the States as regards their numerical increase 
was North Carolina, South Carolina, Florida, and Georgia. The ratio of increase was 
greatest in Florida, after which came South Carolina, North Carolina, arid Georgia. 

A comparative statement of the vessels, boats, and apparatus used in 1880 and 
1890 is giveii in Table 8. , An inqrease in the invested capital, amounting to  $993,126, 
is seen to have taken place in ail the States. The increase is in the number and 
value of vessels, boats, and almost every form of apparatus, but is especially marked 
iu theitems of boats, pound nets, gill nets, and shore property and cash capital. The 
largest advance is in North Carolina, where the fishery investment was $737,427 more 
in 1890 than in 1880; the percentage of increase, however, was greatest in Florida. 

The value of the fisheries in 1890 exceeded by $317,126 that of 1880. The increase 
was largest in North Carolina, where, it aggregated $181,974, and was smallest in 
Georgia, where it amounted to only $3,570; while in South Carolina there was a 
'decrease of $9,880. The advance was relatively greatest in Florida, being $141,462, 
or over 180 per cent. Among fish, every important species, except sturgeon, has an 
increased value, considering the entire region, although in North Carolina the shad 
shows a decrease, owing t o  a reduction in the average price, the quantity taken being 
much larger than in 1880. The increase in the value of the fish caught was $186,479, 
of which $102,325 represented shad. The sturgeon fishery declined $45,735. Next 
to fish, the largest advance has been in mollusks, especially oysters. The increase in 
oysters in the ten pears intervening between the two investigqtions was $134,141, 
although the net increase in rnollusks was only $126,826, owing to  a decliiie in the , 
clam fishery. The value of the reptiles taken in the fisheries of this region appears 
to have increased $14,413, although the result of the terrapin fishery in North Caro- 
linaiu 1890 was $6,160 less than in 1880. A decrease in the catch of crustaceans 
aggregating $13,990 is to be observed, depending on a falling off in the shrimp fishery 
of' South Carolina. The entire value of the porpoise fishery in 1890 is a gain over 
1880, in which year no porpoises were taken. The details of the changes in the fish- 
eries of'the several States during the decade are brought out in Table 9. 
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Fishermen. Shoreemen. 

1880. 1890. Increase. 1880. 1890. Increase. 

_ _ _  

South Carolina. ........... 964 2,577 -2, 1,613 ii -5; , 2, '77; 1 2, 
G e o r p  .................. 
Flori a ................... 348 1,174 826 290 210 

Total ............... 6,850 12,350 5,800 696 3,351 2,655 

Total. 

1880. 1800. ____-- 
Increase. 

iii I 1:; ii% "",I, 723 80.42 
368 1,404 1,036 281.52 -----____- 

7,546 10,001 8,455 112.05 

S.-Comparative statement of the veeaeb, boats, apparatus, and property employed in the$sheries of the 
South Atlantic ,States in 1880 and 1890. 

States. 

North Carolina ... 
South Carolina __. 

I Veseels. 1 .  Boats. I Seines. I 
Number. Value. Number. Value. Number. Value. 

- ~ ~ - -  
1880. 1890. 1880. 1890. 1880. 1890. 1880. 1890. 1880. 1890. 1880. 1800. _-__ ___ _--- ~ _ _ _ _  ____-___-__ ~ 

95 128 $39 000 $83 550 2,714 3,862 $123,175 $188,375 836 1,273 $95,982 $09,649 . 
22 15 15:000 24:800 501 1,227 9,790 31,804 44 74 2,725 4,008 

States. 
1890. , 

North Carolins ...................................................... $506,561 $1,243,988 
South Carolina ...................................................... 66,275 127,762 
G e o r p  .............................................................. 7R,770 174,'481 
Flori a ............................................................. 4'&,554 142.105 

-,- -- 
Total. ......................................................... 695,100 1 1,688,286 

~ 

Pound nets. Gill nets. 

Number. ,I Value. Number. I ~ a l i i e .  property. Statee. 1 

Increase. 

Amount. 1 Per cent., 

I 
$737 427 146.67 
61: 487 1 92.78 
05,661 121.44 
98,551 226.27 

--__ ___ 

993,126 I?= 

........ ........ 
Total ........ 

I Total investment. 
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9.-Comparative statement of the values of the principal prodthcts of the $sheries of the South Atlantic Statas 
in 1880 and 1890. 

North Carolina. South Carolina. 
Products. 

lago. Increase 01 
1880. 1890. '~~~~~~~~ 1880. deoronse. 

-__ 
Fish: ................................. .................................... $740 4 8 , 2 6 0  Alewives.. $142,784 $164,636 +$21,852 $9,000 

Blue5sh 12,000 38,603 + 21,603 4,000 3,060 - 940 
Mullet ................................... :.. 80,500 97,408 + 16,908 7,210 9,405 + 2,195 
Shad. ....................................... 329,509 306,015 - 28,554 12,432 41,187 +28,755 
Squeteague.. 25,550 48,856 .+ 23,306 10,300 3,604 - 6,696 

Others ...................................... 145,823 167,495 + 21,072 90,365 86,864 - 3,501 

Total .................................... 754,820 822,480 + 68,160 148, 982 150,600 + 1,708 

lorrapins.. 10,880 4,600 - 6,160 1,*950 8,376 + 6,426 
Turtles* ................................................ 1,024 + 1,024 ................................... 

............................... 
Sturgeon ................................... 18,094 4,467 - 13,627 15,675 5,830 - 9,845 

-- - ------- 
---______ -- 

Rep,t;los : ................................ 

Total .................................... 10,850 5,714 1 - 5,196 1,950 8,376 + 6,426 

Shrimps .................................... 4,500 5,435 + 935 37,600 18,692 -18,908 
450 1,185 + 735 750 1,740 .+ 990 

Crustaceans : 

Crabs 

T o t d  4,050 6,6!!0 + 1 , 6 7 0  38,250 20,882 -17,918 

0 stem ..................................... 60,000 175,567 +115,567 20,Ooo 23,204 + 3,204 
Crams ...................................... 15,575 12,090 - 3,485 3,300 ............ - 3,300 
Scallops ................................................ 800 + 800 .................................... 

Total .................................... 23:300 23,204 - 96 

---- -___-- 
....................................... -.---- --- .................................... --- 

I .  
-- 

Mollusks : 

-- _---_---- -- -__. --- 
Porpoises ............................................... .......... .: ........................ -- 

----- ____ 
Maniiilale : 

------ppp -- 
Grand total.. ............................ 8% 095 1,027,669 I +MI, 974 312,482 202,602 - 0.880 

+185,479 

+ 8 948 + 5:405 1 
+ 14,413 

4 1 6 , 8 8 6  + 2,845 

--- -- 

-- 
-- 

- 13,900 -- 

Georgia. 
- 

Producta. Increase 

decrease. 

Florida. Total 

Inorenso 
1880. 1 1890. I or 1880. 1RQO. 

deoreaae. -- -- 

--------- 
Total ........ .I7i,s18)~8,405i -11,073 1 69,378 1 196,062 I +126,684 1 1,050,248 j 1,235,727 

(=-===-=-===--------= 

Fish: 
Alewives ........ $3,750 

XUllet ........... 4,100 
Blue5sh ......... 1 100 

Shad. ............ 17,941 

Reptiles : I 
Terrapins ........ I 1,650 I 0,107 I + 7,457 1 200 1 1:426 1 + 1:sac 1 14,650 I 23,698 
Turtles *. ............................ 1. ..................... 4 441 + 4 441 ........... 5,466 

$580 -$3,170 $200 $150 - 1155 734 $166,106 ......... - 100 500 1 255 - 16:600 36,918 
2,381 - 1,719 20,787 241441 + 3,654 112,597 133,635 

30,918 +12,977 20,146 104,283 + 84,147 380,078 482,403 
Squcteaguo ...... 2,280 7,011 + 6,681 

Others. ......... 24: 611 i 22,768 1 - 1,849 
Sturgeon ........ 24 780 1,D37 -22,843 

-- --- 
Toial ......... 36,660 40,820 '+ 4,170 ___- --_- 

dammals : 
Porpoises 

2,225 7,805 + 5,670 40,855 68,266 

25,380 I 58,208 + 32,918 . 286,185 336: 425 
150 740 + 590 58,699 12 074 

Iuoreaao 
or 

decrease. 

dollusks : 
0 stera. ......... 
Scallons dams ........... ................. 

+$IO, 372 + 20,318 

+lOZ: 325 
+.27 911 - 46:725 + 49,240 

+ a i  038 

35,000 I + 5,520 14,850 + 9,850 120,000 254,141 

.................... 1.. ......................................... 1,650 ..I.. 40".i!i - i ,350/  "::!/ 3 1 8 / +  2 0 1  20,85b1 12,740 800 

*Not  reportedin 1880, although probably taken. The oompariaon of the Foptile catoh is therefore unsatisfaotarg. 
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11.-FISHERIES OF NORTH CAROLINA. 

‘ GEOGRAPHICAL FEATURES O F  THE OOAS% 

The coast of North Caroling following the outer shofes, is only about 300 miles 
long, but if the sounds, estuaries, and other indentations are considered, the length 
is nearly 1,500 miles, along the entire extent of which the prosecution of commercial 
fishing is made possible by the configuration of the shores and the adjoining bottom; 
the absence of high or rocky shores and the preponderance of low, sandy stretches 
and shallow water qreas permitting the employment of pound nets, seines, and gill 
nets under the most favorable circumstances. 

The characteristic physical featm’es of the coastal regions of North Carolina are 
(1) the low, narrow, sandy islands and peninsulas which skirt nearly the whole ocean 
front of the State, between which and the mainland are (2) numerous sounds, some of 
large’ size, which are the principal fishing-grounds, while (3) the mainland is very 
irregular in outline and is intersected by a number of large and small streams, the 
most important of which are the Pasquotank, Chowan, Roanoke, Alligator, Pamlico, 
Neuse, and Cape Fear rivers. 

The principal cities and towns on the coast, bays, and rivers are Elizabeth City, 
Hertford, Edenton, Plymouth, Columbia, Manteo, Washington, Newbern, Kinston, 
Beaufort, Morehead City, sud Wilmiugton, which are. :&IO the chief fishing centers of 
the State. \ 

FI~HING- GRO UND S. . 

The principal fishing-grounds of the State are the sounds and the lower courses 
of the streams emptying into them Fishing in the iipper courses of the rivers is 
usually of a non-commercial nature and is unimportant. There i8 also at certain 
points along the coast a limited fislieryin the ocean for typically salt-water fish. The 
principal sounds of North Umolina are Gurrituck, Albemarle, Croatan, Roanoke, 
Pamlioo, Core and Bogue, each of which deserves special notice. 

Czcr~itzcck Sozcnd.-This is the most northern sound in the State. It runs parallel 
with the coast and extends from the Virginia State line to the eastern end of Albe- 
mark Sound, with whicll it merges. It is 40 miles in length and from 3 to 4 miles in. 
width. For a body of water of such size the depth is extremely shallow, in no place 
being more t,han 9 feet. Except during periods of dry weather the water is fresh, 
‘although at one time it communicated freely with the ocean by means of Caffey Inlet, 
which was closed in the year 1800. Prior to  this time the sound contained marine 
fish, but at  present only fresh-water and anadromous fishes are found in it, Black 
bass (locally called chub) and white perch are very abundant, and at the proper season 
striped bass and herring enter the sound in considerable numbers. The catch of black 
bass is probably greater than in any other part of the State, if not the largest in the 
country. The region is a&ually visited by enormou8 iiuinbers of wild fowl, and 1s 
one of the most noted m hunting resorts on the Atlantic coast. The only settlement of 
note on the sound is Ourrituck, situated near its head. 
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Albemarle Bound and tributaries.-This sound has the distinction of being the 
largest coastal body of fresh water in the world. I ts  extreme length from east to 
west is GO miles, and its maximum width is 15 miles, the average being 6 or 8 miles; 
it therefore contains about 450 square miles. The water is normally quite fresh, but 
during periods of excessively dry weather it becomes salt or brackish, especially at 
its eastern end, where it drains into Rdanoke and Croatan sounds. Of all the North 
Carolina sounds this is %he most important from a fishery standpoint; and it is 
probable that there are few bodies of water of similar size in the world having more 
extensive fisheries. The importance is due ,to the fact that (1) the region is annually 
visited by enorlnous bodies of shad, alewives, striped bass, and other desirable 
economic species, and (2) the natural conditions permit the employment of seines, 
pound nets, gill nets, and other devices i n  almost limitless numbers. It is especially 
remarkable for its level bottom and uniform depth of water, and the absenceof strong 
currents and tides, except those of infrequent occurrence resulting from gales. Eight 
rivers enter the sound, four on the north, two on the west, and two on the south, in 
nearly all of which more or less extensive fisheries are carried on. The Chowan and 
Roanoke rivers, which-flow into the western end of the sound, are among the longest 
and most important in the State, and have large fisheries in the portion adjacent to 
their mouths. The North, Pasquotank, Little, and Perquimans rivers on the north 
and the Scuppernong and Alligator rivers on the south are short, wide streams, the 
most important, as regards fisheries, being the Pasquotank and Alligator. 

Roanoke and Oroatan sounds.-These lie to  the south of the eastern end of Albe- 
marle Spund and exteud parallel with the coast; thby are separated by Roanoke 
Island. Roanoke Sound lies to the east of the’ island, and is 8 miles lang and l+ to 2 
miles wide. It is very shal1o.w throughout its length, except in a narrow channel 
which skirts the shore of the island. Croatan Sound has the same length as Roanoke 
Sound, but is 2 to 4 miles wide and is,much deeper. Most of the drainage from Albe- 
marle Sound passes through it. The combined area of these bodies of water is about 

‘ 75 miles. Important gill-net and other fisheries are prosecuted in these sounds. The 
southern extremities contain small deposits of native oysters, and the area probably 
suitable for oyster culture and planting is about 9,000 acres. 

Pamlico flound and tributaries.-With the exception of Long Island Sound, this 
is the largest sound on the Atlantic coast of the United States. It is about 75 miles 
long and from 10 to 30 miles wide, the area being about 1,860 square miles. On the 
north it communicates with Albemarle Sound through Roanoke and Croatan sounds, 
and much of the water of Albemarle Sound finds entrance into the ocean through 
it; on the south it joins Core Souud. The general depth is 15 to 20 feet. The sound 
is separated from the sea by long, narrow strips of sandy land, called ‘the (‘Banks,” 
through which the water of the sound finds exit at New, Hatteras, and Ocracoke 
inlets. The land knowq as the ((Banks” consists chiefly of low, desolate, barren sand 
hills, with occasional patches of scrubby vegetation. The inhabitants now depend 
for their livelihood almost entirely on fishing, oystering, and clamming, although in ‘ 
earlier times the region was the home of a class who made their living from the wrqcks 
which were numerous on this coast., Two important rivers, the Pamlico and the 
Neuse, enter the sound from the west, their mouths being broad estuaries in which 
considerable fishing is done. 

1 

. 

I 
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‘Pamlico Sound contains a great wealth o’f both fresh-water and salt-water fish. 
The large bodies of anadromous fish, which occur in the sounds to the north, all pass 
through Pamlico Sound. The salinity of the water permits the entrance of menhaden, 
squeteague, spots, mullet, sheepshead, whiting, hogfish, bluefish, etc., in large numbers. 
Extensive areas are covered with a natural growth of oysters, which have recently 
attained marked prominence and are nom, next to  shad, the most valuable fishery 
product of the State. The possibilities of the waters of the sound and its tributaries 
for oyster-culture. are believed to be-very great. Lieut. Francis Winslow found, as 
the result of careful surveys, that the area of the natural oyster beds was 7,400 acres, 
and the area of the bottom that is probably suitable for planting is 620,206 acres, whid 
the possible ground available for the purpose is 718,868 acres. 

Oore and Bogzcesound8.-Communicating with Pamlico Sound on the north, and ex- 
tending first in a southwesterly and then in & westerly direction, is a long and narrow 
body of water about 50 miles in length and from 1 t o  6 miles in width, known as Core 
and Bogue sounds. Their area is about 165 square miles. These communicate with 
the ocean through Beaufort, Bear, and Bogue inlets. . The water is very shoal, vary- 
ing from 1 to 10 feet, and not averaging more than 4 or 5. The people living on the 
rjhore of these sounds are very generally dependent on the water for a livelihood, and 
the fisheries carried on are very extensive. The principal species taken are mullet, 
squeteague, bluefish, spot, hogfish, Spanish mackerel, and whiting. The catch of the 
two first-named fish in Core Sound is larger than in any other body of water on the 
Atlantic coast. 

About 2,800 acres of bottom in these sounds are covered with native oystgrs, and, 
according to  Lieut. Winslow, 68,300 acres are probably suitable for oyster-planting. 

Other soulzds alzd rivem-South of Bogue Sound the coast is fringed with five small, 
shallow sounds, known as Stump, Topsail, Middle, Masonboro, and Myrtle sounds. 
These have but little bearing on the fisheries at  present and are chiefly important 
because of the possibilities they have for oyster production and cultivqtion. White 
Oak and New rivers, the only streams of importance between Beaufort Entrance and 
the Cape Fear River, also have natural oyster beds. New River is said to  contain some 
of the finest oyster-ground in the world, although the absence of shipping facilities 
has, until recently, retarded the development of this important resource. 

Ocean ~fisl~i./l.g-grozends.-Fishing in the ocean is prosecuted with gill nets and seines 
at many places along the coast, but is especialIy important on the shore between 
Cape Hatteras and Currituck Sound, where the winter fishery for bluefish has become 
famous. The other species taken in greatest numbers are trout, spot, mullet, drum, 
whiting, Spanish mackerel, and sheepshead. In the vicinity of Wilmington, consider- 
able line-fishing is done at  times on the blackfish banks located several miles offshore, 
sea bass, grunts, and pigfish being the species taken. The shore between Cape 
Hatteras and Bogue Inlet has a number of seine fisheries for porpoises, which congre- 
g a h i n  this rekion in large numbers during the colder months. 

IMPORTANCE OF THE l?ISHERZ%S. 
# 

The fishing industry of North Carolina ranks as one of the most important busi- 
ness enterprises of the State, and in the coastal regions is no doubt of greater value 
than any other single branch of trade. There are few States having so large a popu- 
lation 80 entirely dependent on the fisheries for a livelihood, and there are few sections 
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in which the general facilities for prosecuting the industry are more favorable, The 
fisheries, therefore, possess a great economic interest to the State and indirectly to  the 
country at large; and a proper knowledge of the extent, condition, and needs of the 
industry becomes of considerable importance to the citizens of the commonwealth. 

In 1880 North Carolina occupied the tenth rank among the coast States, this posi- 
tion being determined by the value of the products. In 1888, owing chiefly to  a large 
decrease in the mullet fishery, the State had fallen to the thirteenth position, being 
surpassed by Massachusetts, California, New Jersey, Maryland, New York, Virginia, 
Maine, Connecticut, Oregon, Washington, Rhode Island, and Florida. At the pres- 
ent time, owing to an almost phenomenal development of the oyster industry, the State 
occupies a place considerably in advance of that held in 1888, and probably ranks 
after Connecticut in the list before given. There is little reason to doubt that the 
increased attention recently devoted to oyster production and cultivation wiU soon 
give North Carolina higher rank and greater prestige as a fishing State. 

GENERAL STATISTICS. 

The statistical data herewith presented cover the entire commercial fishery inter- 
ests of the Statu, including the river basins. From the three general tables which 
follow a clear conception may be gained of the condition and extent of the fisherie8 
a8 they existed in 1889 and 1890. 

. The prominent features of the first table, showing the number of persons employed 
in the industry, are (1) the small proportion of vessel fishermen and the large num- 
ber of shore and boat fishermen, the disparity being greater than in almost any other 
coast State; and (2) the substantial increase in the number of fishery employ6s in 
1890 as compared with the previous year, the advance being especially marked in the 
sharesmen, the reasons for which will be brought out elsewhere. The total fishing 
population, numbering 10,274 in 1890, is much larger than that of any State, except 
Maryland, Massachusutts, Maine, Virginia, and New Jersey. 

The capital invested in the fishing industry mag $968,600 in 1889 and $1,243,988 
in 1890. This increase was chiefly due t o  the greater amount of shore property end 
cash capital employed. In 1890 the value of vessels and their outfits was $101,029; 
of boats, pile-drivers, and steam flats, $188,375; of apparatus of capture, $344,278; 
of shore property and working capital, $G10,306. The minor factors in the investment 
are brought out in the second table Of the series. 

In the third table the quantities andvalues of each of the important objects of 
capture are shown for 1889 and 1890. It is seen that in 1889 45,546,643 pounds of 
fishery products were taken, which yielded the fishermen $950,427, and in the follom- 
ing year 51,799,142 pounds were taken, with a value of $1,027,669. The most import- 
ant single product of the North Carolina fisheries is the shad, the value of which in 

.1890 was $306,015; this sum was considerably in excess of the selling price of the 
next important species, the oyster, which was $176,567. The alewives had a value of 
$164,636, after which the principal species were mullet, worth $97,405 ; squeteague, 
worth $48,866; bluefish, worth $33,603; and striped bass, worth $32,138. The other 
products are relatively unimportant. 
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Vessels fishing ............................................ 
Tonnage. .............................................. 
outfit ............................................................ 

BULLETIN OF THE UNITED STATES FISH COMMISSION. 

47 
473.79 

10.- Tah le of persons employed. 

How engaged. 
___-- 

In vessel fisheries ................................................................ 233 

I n  s l io~e  fidieries.. 
On tranaportin): vessels 

.......... 
Total.. .................................................................. 

Tonnage.. ..................................... 
outfit ........................................................... 

Boats ...................................................... 
Steam flats ................................................ 
Pontoons or ilc drivers ................................... 
AppilrtLtus of capture-vmxiel tlehcries : 

Seines ................................................. 
rongs ................................................. 

. Seines ................................................. 
Poundnets  ............................................ 
Gill nets.. ............................................. . F kenets ._.._? ....................................... 
Lines.. .......................................................... 
Pots .................................................... 
Tongs. rakes, and forks ............................... 
Miscellaneous epparatua .......................................... 

Shore property and accessories ...................................... 
Cash oapi td . .  ...................................................... 

Totd ....................................................... 

Fines. .  ......................................................... 
Apparatus of capture-shore flsherios: 

SI$ irn.neta .............................................. 

3,747 
20 
24 

12 

94 

1,227 
897 

80,455 
33 

731 

290 
1,104 

-- 

Perch fresh.. _. ._ 558,417 

Pike, fresh.. ...... 36,761 
Peroh: adtea. .  .... 24,550 

Blaok bnas, fresh. .' 
Black beas salted. 
BlueAsb f&sh 

I 
1 Bluetiah: salted ... .... 

' 419,170 
1,000 

712,611 
182,500 

Channel hass.frcah 
Chanuelbaas, salt. 
Croakers, fresh ... 
Croakere,aaJted _. 

1 Eels, freflh ........ 
Flounders. fresh ,. 

141,400 
130,858 
201,590 
8 4  185 
55,250 
48,200 

Pomnano, fresh.. . 8,200 I 

11.-Table of apparatua and  capital. 
-- 

I 1889, 1890. __ ____- Designation. 1 No. ___ _ _ _ _  
No. ' Value. 

$27,215 

11,127 
23,950 

3,575 
162,544 
24 000 
1: 326 

3,775 
2 

246 

101,282 
75,405 

140,355 
356 

2,788 
43 

450 
3,538 

207 

149,200 

........ 

........ 

937,128 

968, aoo 
-- 

54 
530.72 

74 
1:ose. 87 

3,816 
20 
26 

16 

110 

1,257 
950 

90,080 
36 

728 

1,165 
1,368 

........ 

........ 

........ 

........ 

......... 

$30.650 .......... 
12,129 
53,000 .......... 

, 5,350 
102,005 
24 000 
1: 470 

3,976 
2 

284 

96, 674 
80,304 

154,582 
384 

2,798 
55 

1,765 
4,173 

202 
306,600 
303, 800 

1,24$988 

......... - ........ 

1 1889. I 1880. I 1 1889. --- 
Value. Pounds. -~ Value. - 

$5,978 

276 
5,289 
6,573 

39,958 
8,898 

1,106 
31,973 

165 
4,461 
1,779 
1,231 

12,851 
2,362 

173 
4,398 
6,431 
1,185 
4,690 
1,024 

12,090 
800 

175,667 

Value. 

$43,002 
101.781 
21,092 

fin 

Spanish ........... rnackerol,l 
fresh 64,145 

Spanish maukerel, 
snlted ........... 9 150 

Spots salted.. .... 161,870 
Sque&aguo fresh 1,4.18,465 
Sqncteagui salted 203,827 
Strawberry' bass, 

fresh. ........... 29,725 
Striped bass fresh 620,249 
Striped bms'salted 5,100 
Sturgeon, f r h i . .  . 227,797 
Suckers freroah . . ,. PR, 140 
Whitin;, fresh ... do, 800 
Other fish, frcrsh.. . 436,818 
Other fish,salted.. 77,680 
Rflfuse lish ....... 17,220 
POr OiSOH (*) 
Shrfmpe .I::::: 1:: 135,240 
Crabs.. ........... 50,000 
Terrapins.. ....... 26, 750 
rurties ........... 18, 350 

3cRlkJ118 .......... l1& 750 
IvsLers ........... 67,011,340 

spots, fresh. ...... 107: 700 

quahog8 .......... t155,472 

$4,866 I 82,960 
4UB. ;Mu I ZU, 4LU 

16,983 
3,894 
1,248 
1,427 
1,279 
4,770 
2,396 
3,470 

872 
6,206 

145 
11,518 
12,927 
72,018 

140 
21,366 

a32 
1,568 

650 
939 

176,037 
4,lRl 
3,104 
1,906 

1.153 28,075 
30,468 662,811 

153 6,500 
5,754 175,210 
1,745 80,550 
l ,u82 35,300 

11,935 . 474,452 
2,101 87,963 

I60 18,500 
6,097 (*) 
6,100 144,200 
1,2t0 47,400 
4,703 26,552 
1,078 17,725 
8,205 $2 26,152 

18,000 
04,272 $5, &60,820 

700 I ---- 

E, 753: 260 
654,463 

Mullet, aalted.. ... 2,398,017 
Mullet roe. salted .I 825 

Sea 6 ~ 8 ,  fresh.. .. 28,900 
Shad,fresh ........ 5,263,986 2 

Rheepahead fresh. 77: 172 
Sheepshead: salted 65,016 

Shad, salted ...... 1 92 400 1 -- 
Total ....... .I46 545,643 027,669 - 50,427 61,709,142 

' ___ L--. 

t Weight of edible part; ropresdrds 19,434 bushela In 1889 and 28,289 bushels in 1890. 
1 Welght of edible par t .  represents 8 500 bushels i n  1889 elid 4 000 bushela in 1890. 
Q Weight of edible part I represents 1:001,020 bushels in 1889 add 807,260 bushelo in 1890. 
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THX FISHERIES CONSIDERED BY UOUNTIES. 

There are seventeen counties in North Carolina having frontage on the ocean or 
~ on the sounds tributary thereto, all of which maintain more or less important fisheries. 
These in their geographical order, beginning at the north, are Currituck, Camden, 
Pasquotank, Perquimans, Chowan, Bertie, Washington, Tyrrell, Dare, Hyde, Pamlico, 
Craven, Cartcret, Onslow, Pender, New Hanover, and Brunswick. There are also nine 
additional counties situated at some distances from the coast and abutting on rivers 
in which oommercial fishing is prosecuted. These are Gates and Hertford counties, 
on the Chowan River; Martin County, on the Roanoke River; Beaufort, Pitt, and 
Edgecombe counties, on Tar River and its termination, the Padico; Lenoir County, 
on the Neuse River;, and Duplin and Sampson counties, on the Cape Fear River. 

In tho following tables the fisheries in each of these counties are shown in detail. 
The four tables relate, respectively, to the persons employed, the apparatus, boats, 
etc., used; the quantity and value of products taken in the shore or boat fisheries, 
and the results of the vessel fisheries. 

In the first table special attontion should 6e directed (1) to the large number of 
fisheiy employ6s in Dare, Carteret, Pamlico, and Craven counties; and (2) to the 
marked increase in 1890 over 1889 in the number of shoresmen in Pasquotank and 
Beaufort counties, owing to the establishment of oyster canning and packing houses. 

The precedence which Dare county exercises in the number of persons employed 
is naturally maintained in the matter of capital invested, as shown in the second 
table. The principal items of this county are boats and gill nets, while in Clarteret 
County, which ranks Recond in the amount of capital devoted to the industry, tlie 
va,lue of the vessels exceeds any other single element of expense; and in Pasquotank 
County, which ranks third, the chief investment is in shore property and working 
capital. Uhowan County leads in the value of the seines and pound ncts, the number 
of the latter being greater than in all the ofher counties combined. 

The value of the products of the shore fisheries of Dare County in 1890 was over 
$90,000 more th’ari that of the llext important county, viz, Carteret, and over $150,000 
more than that of Chowan County, which ranks third. Shad and oysters are the two 
principal products of Dare County, the former being more valuable than all the other 
Npecies combined, and both being taken in larger quantities than in any other county. 
The objects of capture which @ve Prominence to the fisheries of Carteret County are 
Oysters, mullet, and squeteague. In the yield of oysters the county ranks next to 
Dare County, and in that of the two last ‘named it takes first place. Chowan County 
is notable for its catch of alewives, in which it is the leading county of the State, 
while the yield of shad is also large, ranking next to Dare County. Many other inter- 
esting details of the fisheries in the different counties are disclosed by the third table. 

A prominent feature of the fishing industry in North Carolina is the relatively and 
actually unimportant nature of the vessel fisheries, a condition which contrasts very 
.Rtrongly with most of the other important fishing States. The vessel fisheries exist 
only in Craven and Carteret counties, and may be said to be restricted to the taking 
of oysters and menhaden, although in Carteret county a few bluefish, mullet, Spanish 
mackerel, and squet,eague are sometimes caught. The configuration of the shores and 
the abundance of fish in the inshore waters have, up to the present time, precluded 
the iiecessity for engaging in the o8shore vessel fisheries, except for menhaden. When 

, the emergency arises ox the ocossion requires, the palagic waters contiguous to the 
North Carolina coast will no doubt yield satisfactory results. 

, 
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. 13.-Table showing by oountiee the number of pereons employed in  tho fcshcries of LVorth Carolina 

h a  1889 and 1890 . 3 -  

On vessels 
fishing . 

Counties . 
On vessels In shore fiah- 

transporting . eriea . 
+ .... 

.. 

Currituck 
Camdeu 
Pasquobank .. .....: 
l'crquimans 
Chownn .................................. 
Gates 
Hertford 
Bertie 
Martin 
Washington 
Tyrrell 
Dare ...................................... 
Hyde 
Ukaufort 
Pitt 
Edgecombo 
Pamliooand Craven ...... 
Lenoir 
Carteret .................. 
Onslow 
New Hanover 
Pender 
Duplin 
Sampson 
Brunswiok 

Total ................ 

___ 
1890 . 
558 
38 
124 
102 
488 
10 
35 
234 
120 
133 
128 

1. 440 
156 
135 
46 
113 
917 
27 
975 
524 
286 
113 
68 
126 
150 

1889 . 1890 . 1889 . 1890 . 1889 . 
................................................ 490 .................................................. 36 ...................... 21 26 121 
.............................................. 110 

18 17 506 ..................................................... 8 .................................................. 34 
.................................................... 348 ................................................... 126 .............................................. 136 ................................................... 131 

15 15 1, 348 
..................................................... 143 ................................................. 98 ...................................................... '48 ............................................... 103 

51 51 ........ 16 863 .................................................... 27 
182 200 56 96 933 ................................................... 504 .................................... 5 274 ................................................... 111 

.................................................. 125 ............................................... 148 

.-- .- 

................................................... 68 

---___- 
233 251 110 175' 6, 837 7. 052 

- 

89 
16 
66 
38 
70 
7 
13 

On shore. in 
factories. et0 . 
.___-. 

.............. 
71 
16 
67 
28 
72 

607 
....... 

.......I ....... 

560 

128 
55 
10 

.............. 
G14 

122 
55 
10 

.............. 

.............. .............. .............. .............. 

Designation . 

Boats .............................. 
Ap aratus of capture: 

Pound nets ..................... 
Gill nets ........................ 
Pots ............................ 
&ne8 ........................... 

Shore property and acceesories 
Cash capital ............................... 

Total ................................. 

Designation . 

Vessels transporting ............... 
Tonnage ....................... .................................. Outfit 

Boats .............................. 
Pontoons or pile-driver8 
Apparatus of capture: 

Seines ......................... 
Poundnets .................... 
Gill nets ...................... 
Skim nets ...................... 

1. 475 2. 796 

Cnrrituck . I Caniden . -1 
1889 . 

191 5. 520 
9 585 

7. 700 13. 550 
145 230 ............ 1. 320 

2. 500 

35. 565 
---- 

Pasquotank . Perquimans . 
1889 . 1890 . 1889 . 1890 . 

--___ 

.................................... .......... .............................................. ........ .................................... 
9 $2. 575 10 $5. 476 

9% 76 166.99 
167 OGO 

33 2. 493 33 2. 493 33 $1. 761 20 $1. 538 ............................................... 1 50 1 50 

2 2. 000 
10 1. 700 10 1. 725 86 6. 850 65 5. 200 

2. 625 3. 844 2. 650 3. 957 I. 170 1. 641 1. 210 1, 772 
63 .................................... 25 

5 620 5 620 2 2. 000 

Total . 

216 
10 

9, 250 
420 ....... ....... 

....... 

_- 
1889 . 

5. 595 .................................... 
645 .................................... 

15, 838 1 2, 038 1 . 3, 008 2, 060 I 3, 040 1 
640 .................................... 

710 ........I 725 1 ........ .................................... ----.-- I '  2, 1, 515 500 

40, 523 ........ 1 8, 588 ........ 8, 675 

510 
3G 
228 
120 
83 1 

8 
34 
437 
142 
202 
169 

1. 433 
150 
111 
46 
103 

1. 474 
27 

1. 299 
559 
284 
111 
68 
125 
148 

........... ........ ........ ............................... ........ ........ 
Total ................................ 42. 112 ........ 177. 703 ........ 

Shore properties and aocessoriee 9. 950 41. 400 
Qash capital 20. 100 121. 100 

8. 655 
- 

........ ........ .--- 
15. 080 ........ 12. 960 

1. 728 I. 540 
1. 050 850 

__ 
1890 . 
579 
38 
D4R 
110 
814 
10 
35 
305 
142 
200 
156 

1. 527 
156 
742 
46 
1 rs 

1. 598 
27 

1. 393 
579 
301 
113 
68 
126 
150 

LO. 274 
- 

14.-Table ehowing by oountiee the apparatue and capital employed in  thejieheries of North Carolina 
in  1889 and 1890 . 

271 I $13. 790 1 36 1 $4. 870 I 37 I $4. QlO I 

I 
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_ _ _ _ _ _ _ _ ~  

Designation. 

Ves~ols transporting.. ......... 

Stoamtlats .................... 

Tollnage .............. 
outfit. .  ............... 

Boats .......................... 
pontoons orpilo.drivers.. ...... 

289 

_ _ _ _ ~ ~ _  ..... 

Chowan. Gntos. Hwtford. 
__I 

1889. inno. 1800. 1890. ' 
....... - - __^__ ______ 

No. Vduo. No. V;rluo. -- c__ __ 
. ...................................................... 8 $3,500 8 $3,400 

.04.51 ........ 60.00 ............. ........I ...... .............................. ....... 718 ...... 595 ................... .............................. 
05 14 $G57 15 $676 

13 750 14 825 ..................................................... 
131 5,713 123 5,520 0 $R30 7 

n 8,800 n 8,80u ..................................................... 

;<.-Table shozoing by coz~iitics fhc appal'akc.8 and capital employed i v ~  North Carolina~eBeiies-Contiiiucd. 

]hats .......................... 
Sham flats ..................... 
Apparatns of onpturc: 

Seines ..................... 
pollntlllots ................ 
Gill neta 
SkinInob 

I'ontoons or pile-drivers.. 

Shore property and aooeasories. 
Cash capital ......................... 

~- _____ -- 
No. Vnlllo. No. Taluo. No. Value. No. V:ll11o. 

32 81,565 25 $13125 45 $745 45 $735 
8 8,000 8 8,000 ......................... 

10 19,600 7 12,GOO 4 2,000 4 2,600 
27 1,600 28 l,(j59 ......................... 

............................................. 90 30 90 ...... 19, 850 16,345 4,000 4,000 
8,000 5,000 1,950 1.950 

_--.-- __---__I_ ___ 

........................................................... 

........................................................................ 
...... ..... ..... 
...... ..... ..... 

:I 

No. 

36 

0 

-- 

Bortio. I Martin. 

Baliio. 

$2,420 

250 

_I 

............. 

No. 

37 

G 

Designation. 

Vnlw 

$2,400 

255 

_I_ 

............ 

4 
107 
471 
181 
_.__. ..... 

3,000 
8,705 

771 
9v2 

7,550 
2,000 

- __ .- 
$2,150 

515 

0,000 
150 

....... 
75,780 

4 3,000 1 
48G 
193 1 1,::; 1 
_.__. 7,600 
..... 2,000 

109 n,85:, 

7 
55.39 
...... 

4 
4 

1,184 

I I 

395 
72,071 

'125 
0.000 

13,0n3 
6,182 

85,047 
289 
975 

2,140 

34, 1185 
9,500 

235,417 

Vessoltr transporting .................................... 7 
r .  lonnaro ......................... I-I-1-1-1- . . - . P - -  ............. 55.37 .......................... 

98 $4,130 107 $4,485 
.......................... 

91 2,020 87 1,900 

.......................... 

4 000 8 I ,  WO 
2,214 3,067 2,570 3,965 

............. 30 45 
05 300 70 , 420 

.......................... 

.................................. 
...... 2,780 ...... :in0 
...... 2. 000 .............. 
...... 14,973 ...... 12,385 . 

__I__ 

outit.:. ................................................... 
Boats. ......................... 57 $3,440 59 $3,050 1,147 
Steam flats .............................................. 4 
Pontoons or fiile.drivor8.. ..... 1 11 120 I 1 I 120 j 3 
Apparatus of capture: 

Seines ..................... 
l 'oundnets ................ 
Gill nets.. ................. 
Fyko nota 
Pots.. 
Tongs, rakes, and forks.. 
Minor apparatus ................ 

Slioro proporty tuld aocossorios. 
Cash oapital.. ....................... 

Total .......................... 

1 500 1 500 a38 
102 8 560 115 9 535 38 

2, n5o 4387 3,2d0 5:10B 48,075 
15 

............................................... 120 ............................ 374 
160 ...... 100 ...... ...... 1,980 ...... 2,200 ...... 
500 ...... 600 ...... 

19,047 ...... 21,771 ...... 

........................................... 

___ -- -- _ _  - 
__ 

13.045 
4 45(l 

75: 208 
205 

1,790 

33,050 
12.500 
25.7i3 

in0 

............. 

- 

216 
54 

56, 396 
17 

4'24 

...... 

...... 

050 

...... ~. 

--__ 
Pi t t .  

Dosignation. 

.......................... Boats 
Appnratus of oaptiiro: 

Soinoe ..................... 
pollndnote ................ 
(;illnets.. ................. 
Skim note.. 
pote ....................... 

Slloro 1,roporty and aooossorio~. 
Cash oap1t*l.. ...... .:. ........ 

Total ........................... 

V:1hlo. No. Valuo. No. Vulou. -l-/-l-I-l $2, I'L5 .......................... 

1889. inoo. 1889. 

NO. ~ a l u o .  NO. ' ~ a ~ u e .  NO. V~IUO.  

49 $4,290 66 $5,920 35 $390 

10 4,800' 21 0,mO 2 
17 2 800 27 3,800 3 

1,950 $750 2,900 ' 4,060 ....... 

...... 9,430 ...... 50,905 ..... 

____._ 

___ -I---- __ . 34 

............................................ 30 
25 40 65 1 05 ........ 

34,910 : :: : 1138,380 ..... 1 
__ 15800 .. $7.300- - ::.- 

.___ 

........ I ...... I ....... I ...... I .... _ _ . I  

__-__ 
18110. ~- 

xo. I Valuu. -- - 
93 I $690 

:: i 
...... , ........ 

120 .............. 
... 85.1 160 
.............. 
...... 2,045 ~- 
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14.-Table clhowiug b y  coui~t ics  the apparatus a n d  cap i t a l  employed i i ~  Nortlb Caro l ina  $shcrics-Continued. 

9,750 

505 
9,982 

Pamlico aid Craveu. 1 Lenoir. I Carterot. 

.. .-.I.. .............. 

0 1 $54 9 1 ............................ ..................... 

1800. I 1880. 1 1890.1 1889. 

..... _ _ _ _ _  
$54 

1890. 

27 15,725 

............ 1,575 
316.52 _ _ _ _ _  _ _  

704 24,177 

Designation. 

6,457 
900' 

1889. 

.......................... G.148 11,779 ........................................ 

__ 
NO. 

No. Value. 

285 $5,355 

37 2,780 
629 7,574 

...... 

__ 
Value. 

_ _ I _ _ _ ~ - -  

No. Value. No. Value. No. -___-_-_ __--- 
............................ 1 ............... ' 2  .......................................... 41.18 

307 $5,602 65 $1,166 70 

38 ?.I75 31 1,350 34 
642 1,060 130 3,514 114 ............................ 20 60 22 

3...... 4 ....... 36 ....... 

................................................. 

312 195 430 ....... 1 0 ,  

47 

....... 

....... 
..--.- 
...... 

........................... ........................... ........................... 

........................... 
90 ._._.. 90 ........................... ---- 

1,745 ...... I, 810 
-=-. 

1889. 

No. Value. 

15 1 $378 

-_ 
._ __ 

\ 

1890. 

No. Value. 

16 1 $396 

--____ 

--- 
17 1 $85 

17 561 

, 17 I $85 81 I $404 81 $404 

17 561 28 616 28 615 ........................... 25 26 25 25 ............................ 18 96 19 95 
........................... 46 113 45 113 .................................. 4 ....... 4 

..... ....... 451 _ _ _ _ _ . I  48'1 .......I 3 2 1  I 35 ...... 
...... 

............................ ............................ ............................ 
450 ...... 480 ---- 

2,785 I ...... I 2,916 

No. 
~ 

41 
127.25 

42 
i75. 78 

701 

16 

72 

416 
5,148 

680 

...... 

...... 

...... 

...... 

...... ...... - 

...... 
__ - 

Value 

27,375 

9, 679 
30,050 

2,585 
23,977 

__ 

...... 

...... 

3,975 
2 

184 

11,120 
11,779 

1.173 

49, 605 
42,700 

14,204 

...... 

-- 
__ - 

No. 

13 
103.47 
...... 

$3,175 ...... 
2,450 

l a  
03.47 

5 
55.47 

434 

..... 

..... 

.._.. 

..... 
' 38 

69 
1,066 

300 
..... 
._-.. 
..... 

Vessels fishing ........... 
Outfit.. ............... 

Vessels transporting.. .... 
Tonnage .............. 
Outfit.. ............... 

Boats ..................... 
Apparatus of capture- 

Seines ................ 
Linea.. ............... 
Tongs ................ 

Ap aratiis of capkrre- 

Seines ................ 
Gill nets .............. 
Skim net8 ............ 
Tongs, rakes, and fork! 

Shore property and acces- 
sories... ................ 

Cash capital .............. 
Total ............... 

r l  lot~nage. ............. 

vessel fisheries : 

dore  fislieries: 

...... 

...... 
407 

...... ...... 
38 

64 
4,300 

320 

...... 

...... 
I), 571 

....... 
...... 

100 

G, 650 
7,800 

960 

33,920 
28,000 

...... 
...... 
...... 

35, 620 1.. ...I 12 1 .___.I . 72 1.. .... -1 50,805 
34,500 ................................ : 43,700 

110,429 ..... 576 ..... 576 ....... 197,007 
-- 

..... 
__ __ -- 

Bender. Onslow. 

Designation. 1889 I 1890. 1 1889. I 1890. 1889. I 1800. 

Value. 

$2,200 

220 
1,286 

1,490 
3,250 

66 
47 
10 

42 

8,940 
2,500 

20,051 

...... 

- 
- - 

Vessels transporting . -. ~. 
Tonnage .............. 
Outfit.. ............... 

Boats.. ................... 
Apparatus of capture : 

Seines ................ 
Gill nets .............. 
Skiiu nets.. ........... 
Lines ................. 
Tongfl, rtLkea, and forki 
Miscellaneous appara- 

tu s  ................. 
Shore property and acces. 

sories ................... 
Cash capital .............. 

Total ............... 
- 

......I.. ..... ...... 
18 $290 1290 

..... IG,070/ ...... ' 6 , 0 3 0 /  ....... 1 8 , 9 4 0 1  ....... 

..... 2,700 ...... I 2,700 ....... 2,500 ..... 
24,774 ...... 24, 601 ....... 17,623. ....... 

Duplin. Sampaon. 

Designation. 1889. 1 1890. I 1889. I 1890. 

No. Value. No. --l-j_- 
Boats.. .................... 
Apparatus of~crtpture: 

Seines ................. 
Gill nets. .............. 
Fyke  nets ............. 
skim nets ............. 
Lines.. ................ 

Shor? property and acees. 
sones .................... 

. Total ................ _ _ _ _ _ I  691 1 ...... 1 694 1 .......I 1,283 I ....... +I 1,291 
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Alewives, fresh .................... 
Alewives, salted .................... 
Black bass, fresh.. .................. 
Blnefi8h, fresh ................................ 
Chanuel bass, sulted ................ 
Eels fhsh .......................... 
Flodnders fresh .................... 
Mullet, frdsh. ...... :_ ............... 
Mullet saltud.. ..................... 
Perch hesh  ........................ 
Perch: salted.. ....................... 
Shad, tkesh ......................... 
Sheepshead, salted.. ................ 
Strawberry bass, fresh. ............. 
Striped bws, fresh.. ................ 
Sturgeon fresh ..................... 
Misoelladenus fish, salted.. ......... 
Refuse fish ......................... 
Turtles.. ........................... 

........................ Pike, fresh.. 

....................... Spots, fi-esh.. 

.......................... T o t d  
- 

I 

6, 304 
21,500 

347,170 

8,000 
42,400 
2,300 
5,600 

24,800 
120,525 

3,050 
20,161 

100,400 
900 

2,500 
26,625 
3,800 
7,800 
3,500 

17,220 
5,100 -- 

850,655 

* 
1.5.-Table shotving by counties and apedea the yield of the shoreJaheriea of North CaroZba in 1889 

and 1890. 

2; 470 
6,600 

27,220 
125,955 

2,820 

247,671 
980 

24,680 

2, a80 
24,525 

8,000 
4,240 

3,450 
16,500 
5,050 

Species. 

98 ........................................ 
245 ........................................ 
994 3,000 $120 3,150 $120 

3,785 ........................................ 
75 ........................................ 

14,153 93,100, 3,266 137,813 5,120 
30 ........................................ 
95 ........................................ 

928 ........................................ 
350 2,300 276 4,200 462 
240 ........................................ 
68 ........................................ 

173 ........................................ 
303 ................... -1.. .................. 

1,168 ........................................ 

Speoieri. 

- 
Alewives, fresh.. ................... 
Alewives, salted.. .................. 
Black bass, fresh .................... 
Catfish, fresh ...................... 
E&, fresh ......................... 
Perch, fresh.. ....................... 
Pike, fresh. ......................... 
Striped bass, fresh.. ................ Shad, fresh ......................... 

_- - 
Value. 

$63 
242 

17,252 

200 
2,544 

92 
208 
916 

3,622 
82 

953 
10,880 

36 
100 
998 
320 
225 
70 

180 
306 

........ 

1889. 

Poun$n. 

57,220 
79,540 
11,300 
19,420 
7,050 

35,776 
7,100 

3,400 
120,677 

-1 
Currituck. Camden. I 

1880. 
____- - 
Pounds. 

Value. 

$751 

680 
651 
504 

1,786 
377 

5,248 
357 

1,249 

39,209 

Pounds. Value. Pounds. Value. ----- 
694,400 $6,831 640,560 $6,269 

........................................ ........................................ ........................................ 
30,700 1,528 29,050' 1,447 

106,365 4,694 97 125 4,295 
4,749 409 4:OOO 316 

61,400 882 59,040 680 

........................................ 

4.832 1 $48 1 .......... .......... .......... .......... 

Alewives, fresh ...... 
Alewives, salted.. .. 
Pernh,freah ......... 
Shad, fresh .......... 
Shad,salted .......... 
Striped bass, fresh.. . 
Sturgeon fresh ...... 
Dther fish. fresh. ..... 

23; 900 245 ............................... i.. ...... 
. 132,000 355,000 i 16,632 4,100 I .... I ..... 1 ....... :..l~~~..~.-..l.l: ....... 

8,200 205 ........................................ 
83.500 5.010 ......................................... 

......................................... 

1 8% 644 $16 375 2 258 594 $19 13' 
.3: 841: 350 42: 831 4: 629: 284 50: 81; 

45 514 1,566 40,520 1,46 
400: 141 22.384 426,726 23,72! 
16,300 735 13,725 621 
89,450 2,832 39,450 2,9X 
28,975 301 26,110 73' 
55,292 1,776 59,865 1,80: 

13,500 

1,800 

139,550 

--___pp--_- 

1,091,933 1 48,054 1 98,400 1 3,652 1 I 145,163 1 5,708 I 
__ 

............................................................ 
1,080 14,200 1,136 11,206 877 8,140 624 

54 1,600 54 5,550 96 3,440 08 

3,625 132,630 3,666 361,164 6,623 364,339 E, 508 

............................................................ 
_____---- --- 

Total. .  ......... 6 ,  252,166 89,300 7,404,274 101,101 I - - I - 7 - 1 -  

I Perquimans. Pasquotank. I 

Value. 

$725 
1,157 

578 
583 
404 

2,022 
355 

4,533 
458 
a3 

136 

11,073 
- 

Pounds. 
_- ___ 

60, 223 
8i, 356 
13,440 
21 685 

32,270 
7,350 

132,406 
3,114 

820 
2.175 

7: 200 

366, OOQ 

1889. I 1890. I 1889. I 1890. 1 

04,000 $1,175 84,200 $1,053 140 614 $1 731 152 650 $1 863 

15,200 1 456 I 15,770 1 473 1 l!!, 616 1 - 499 I 10,350 1 377 1 
15,050 860 16,660 950 22,240 1,328 28,525 1,630 

.............................. 170: 548 2: 157 161: 234 2: 016 

--- I 
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Alewives, fr6sh.. .. 
Alewives, Halted . . 
Black bass, fresh.. 
Black baas, salted.. 
Blueflah, fresh 
Bluefish, salted.. 
Channel bass, fresh 
Croakers, freah.. 
Croakoru, salted 
Eels. fresh.. ...... : 
Mullet fresh 
Mulled,salted ...... 
Perch fresh ....... 
Perch: salted.. 
Shad. fresh ........ 
Shad, saltod 
Sheepshead, fresh.. 
Sheegshead, Halted. 
Spanish maekercl, 

Spanish mackerel, 

Spots, fresh.. 
Spots, salted.. 
LSquetwgue, fresh.. 
Squet,eague, salted. 
Strawberry bass, 

fresh ............ 
Striped bass, fresh. 
Striped baas, salted 
Otberflsh, fresh ... 
Otherfish, salted.. 
Porpoises 
Terrapins 
Turtles ............ 
Oysters 

fresh 

salted.. 

Qnahogn. 

Total.. ....... 
- 

292 

Pounds. value. l'ouncls. value. ' Pounds 

52 000 $520 G4 000 $024 91,200 
1,169:920 11, 648 1,210:800 12,188 1,432,400 

................................. 38,000 
................................ 1,000 

................. _'_. ................. 290,871 
.................................. 74,600 ................................ 8 7 p n  
................................ i .  4,375 ............ ................... 8.440 

................................ 4,500 
....................................... 126,835 

8,500 340 8.800 352 305,800 
54,075 1.886 51,780 1,805 32,200 ............. , ....................... 21,500 
99,880 4,272 114,975 5,188 2,0:IO.i00 ....................................... 52,500 

................................ 23,215 

................................. 44,240 

............................................ 3,245 

.......................................... 2,050 
...................................... lb,lGQ 
..................................... 48,580 ................................ R6,760 

............................... 1 gq 460 

1,000 50 1,120 56 2,100 
110,005 5,169 115,810 6,610 169,450 

................................ 5,100 
%,GQO i 8  3,200 96 31,620 

................................. 16,080 .................................................... ......................................... 3,800 
7,500 460 0,800 408 9,500 ........................................... 40,800 

............................................ 3,167,500 

1,505,2R0 24,423 1,577,285 ZG, 336 8,360,831 

___ _.. __ 

- - ___ ___ 

~ -- 
I 

15.--TaBle showing 71y cotsnties and  species tho yield of Ute sho~e j i s l~er i e s  of Novth Caroliioa-Continuodi~~. 

Species. 
. 

Alewive8,freah ...... 

l~orch.~resli .......... 
Sliad,frcsli ........... 
Otliorflsh, fresh ..... 

Total ........... 

Alewives, saltrd ..... 
~ 0 1 8 ,  fresh ........... 

Striped bass, fresh .. 

I Bortic. I Martin. 

- -- - 

1889. 1890. 1889. 1890. 
- -_ - - 

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. 

46,280 $595 55,100 $707 7,480 $94 8,400 $102 
304,000 3,768 320,980 3,904 ............................... 

1,:ioo 78 : I , ~ O U  192 ............................... 
71,125 2,845 83,500 3,340 1,050 42 1.200 48 

208,608 11,895 227,675 13,010 30,780 1,683 37,576 2,047 
19,999 1,200 13,617 817 ............................... 
13,606 425 10.560 318 500 20 1,100 42 

-__, - ___- 

---_- ----- ~ - - -  
065,033 20,806 714,632 22,378 39,810 1,RJD 48,270 I 

Washington. __ 
1889. 1 1890. 

____ 
Polmas. 

11,080 

~- 
............... 

va1:io. 

$139 

70,800 
642,000 

1,500 
33, 680 

258,377 

42,410 
73,720 
3R, 630 

.......... 

$830 
7,516 

72 
1,764 

12,512 

2,476 
2,336 
1,431 

...... 

$768 82,000 
6, 691 720,840 

GO 1,700 
2,010 29,400 

12,564 248,867 

2,504 41,250 
2,530 08,200 1 1,357 40,280 

................. 

Alewives, fresh.. .. 
Alewives. salted.. . 

.... I Mullet, salted.. 
Perch, fresh ....... 
Shad, salted.. ...... I 
Striped  baa^, fresh./ 
Sturgeon, fresh ... 
Other Ash, frosli .. .I 

Shad, fresh .... ....I 
........ ........ ....... ............... 

17,050 864 
300.670 17,560 
13,125 750 
21,700 1,401 
5,715 GO 

21,180 667 

............ 
17. 320 

544875 21,850 I 
16,800 000 
24,700 1,487 

23,625 7 9  62 1 0,152 

Total ........ 

Species. 1 1889. I 1800. I 1880. 1800. 1889 1890. 
__ 
Talue. Value 

$935 
10,744 
1,000 

60 
7,913 
1,514 

RP7 
Il!2 
175 
360 

2.891 
9,023 

8R4 
550 

10,073 
2,250 

773 
1, 697 

102 

84 
229 

1,278 
1,844 
1,417 

105 
8,081 

153 
847 
514 

5,200 
425 
175 

1,840 
71,350 

__ 
Pounds 

109,200 
,488,400 

36.450 
1,200 

350,400 
70,200 
88,050 

65,090 
149,580 
286.375 
?6,350 
23,450 

,358,121 
59,500 
29,275 
44,400 

5,950 

2,950 
14,650 
47,750 

118,080 
79,930 

2,430 
210,460 

5,500 
36,470 
14,400 

0,450 
3,700 

40,600 
,057,125 

__ 

8,000 
7,300 

....... 

Value. Pounds 

$1,119 
11,327 
1,822 

72 

1,458 
890 
215 
151 

3,000 
3,135 
8,514 
1,059 

596 
31,723 
2,550 

961 
1,703 

208 

90 
312 

1, 333 
2,272 
1,525 

122 
9,830 

165 
925 
293 

1,737 
405 
185 

1,9:11 
i8,775 

0,235 

31,'olO $88; 
03,630 709 

42.250 
100,590 

$640 
1,248 

........I ...... 
....... ..... 

324 
1,847 

235 
146 
438 
120 
I92 

1, 199 
1,995 

4,970 

210 
230 

140 

122 
114 
366 
215 
914 

1,180 

295 
628 
993 

..... 

..... 

..... 

..... 

..... 

..... 
300 

2, 600 

.............. 
11,280 254 
72.760 1,677 
22 500 240 
6:780 1 141 

21,175 , 424 

I 14,200 
79,300 
21,800 
8,230 

21,080 
1,715 

12,800 
U3,RIIO 
66,465 

97,230 

7,400 

3,000 

4,000 
5,300 

17,400 
0,000 

41,340 

28,600 

12,455 
30,880 

....... 

....... 
lb,300 

....... 

....... 

........ ....... 

....... 
7,000 

537,950 

........ I ...... 
13 510 I 203 
69:180 j 1, 2!17 
44,500 1 I ,  405 ........ 1 ...... 
69,475 1 3,5i3 

6 080 '"-ii*i 

2,500 ~ 113 

........ 
9:875 j 233 

8,400 201 
46,700 1,031 

.............. 
19,100 1 955 .............. 
10,3001 246 
28,200 564 ........ ........I :::::: 

...... 
315 

10,828 
__ _- 

OD4 705 23,283 I ,237,685 
__ ___ 

1,585 
- __ 

46, 245 7 856,196 I ' ,  
Edgecoinbe, Pitt. 

1889. 

'OlIndH. Value 

G1-G ............. 
.............................. 

4,843 1 180 1 6,114 ~ 228 
85,162 4,327 72,,430 3,715 .......I ....... 1 ......... 
2,180 55 1 2,920 p - i 3  

00,585 1 4, 679 1 03,544 4,155 1 -  
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Spanish mdc kerol, 

Spnuish m & e k or  el, 

Spots fresh. 
Spote' salted.. 

Squotea ue,salted ... 

fresh 

salted 

Squetkague, fresh .... 

Sturgeon,fi& ...... Striped !$ass fresh.. . 

8oallops 

Other flsh, fresh ..... 
Porpoises.. 
Terrapins 

iialiofis 

Oyators.. 

293 

............................................................................ 55,700 4,456 70,500 5,355 

............................................................................ 2,000 80 1,600 04 ....................................................................... 107,050 2,153 124,250 2,485 ..................................................................... 90,500 2 485 109 950 3 774 

14,250 427 14,500 435 .............................. 7,500 150 0,000 120 
22,000 1,000 

57,500 d, 450 64,080 4,234 ............................................................... 
26,000 260 25,500 255 1,200 12 1,000 10 ................................. 
56,000 810 58,872 840 ............................. 21,000 812 37,000 940 ................................................................................. 897 ......... 1,668 

20,000 900 ............... ........I ....... 934,500 18:070 1,092:500 21:850 

.......................................................................... 18,000 3,028 18,432 3,300 ........................................................................... 72,272 4,477 108,154 0,720 

.......................................................................... 2,J05,800 1 70,912 1,986,250 57.575 
................................................................ ...I ....... 15,75O/ 700 18,000 800 

16.-Tuble ahowing hy countiea and apeciea the yield of the shore fisheries of North Carolina-Continued. 

Species. 1880. 1890. 1889. 1890. 1889. 

Pounds. Value. 
___ 

............................. 
127,500 $3,576 

835 140 

24,129 1,377 
............................. 

............................ 
1,250 460 
12.600 900 

160,304 6,453 
.---______ 

Lenoir. Carteret. Pamlico and Craven. 
___ --__--________ 

SpeoioH. 1890. 1890. 

- _.. 

1890. 

Pounds. Vdue 
___ __ 

170,800 $4,614 
950 165 

20,964 1,350 ............................ 
1,170 450 
12,005 900 

211,889 7,479 
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ounds. Value. 

44,200 $1,326 

24,3u0 251 
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Pounds. Value. Pounds. Value. 

15,300 $459 13,500 $454 

.............................. 

~ _ _ _ _ _ _ _ _ _ _ -  
............................................ 

25.-Table ahowiny by counties and apeciee the yield of the ahore$ahevies of North Ca~olima-Continued. 

I 1 Onslow. I A'ew Hnnovnr. I Yonder. I 

- 
Bluefish, fresh ......... 
Bluefish, salted ........ 
channel bass, fresh . ~ -. 
ciiannel baas, salted ... 
Croakera, fresh ........ 
Croakers, salted ....... 
Plounders, fresh ....... 
Hogfish, fresh ......... 
Bo &ah, snlted.. ....... 
Mullet, snlted.. ........ 
Yerch,fresh 
I>ompano, fresh 
Sea bass, fresh 
Shnd, fresh ............ 
Sheepbead, fresh. 
Spanish mackerel, fresh 
Spots, fresh !..I.. ...... 
Spots,snlted ........... 
Squeteagus, fresh. ..... 
Sturgeon, fresh 

Whitini ,  fresh.. 

Other dah, salted. ..... 
Shrimps 

Muhot, fresh.. ......... 

Squeteague, salted - . . - . 
Suckers fresh 

Other ash. fresh .. __., . 

- ~ _ _  
6,800 $136 
1,140 23 
2,000 20 

.18,668 279 
18,400 400 
5,070 132 
2,000 40 

30,500 675 
5,340 145 

87,215 1,617 
680,384 21,179 .......................... ..................... .: ........................ 
25,170 1,431 

9,500 190 
4 340 68 

213'525 8 490 
115:917 5: 648 

........................ 
93 000 2 480 

.................... ............... 

....................... 
...................... 

30:OOO 1: 153 .............................. 

9,880 1 $187 
1,314 40 
2 800 28 

20:665 310 
22 100 473 
6:090 161 
1,930 37 

35,000 758 
5,150 141 

80,600 I,47@ 
651,133 19,870 ................. ................ ................ 
22,172 1,110 

1890. 

. 

. 

. 

................ 
30 901 1 435 
50:703 1,775 

................ ................ 
12,000 6.000! % 1. 

212,600. 8,721 
103,747 5,904 . 

I 

......... ....... I 

............... 
18,800 

62,170 

15,900 
121,099 

............... 

............... 

45,360 \$I, 361 

u)0 

1,771 

355 
4,086 

28,900 
152,869 
42,377 
2,700 

63,700, 

939 
8.742 
1,764 

135 
1,825 ............... 

138,780 4,382 

72,500 1,740 
................ 

Crabs; ................................ 
Terrapins .............. 

uahogs ............... 

Total ............. 
8ystem.. .............. 

1 500 250 
20'0l)O 1 000 

206:500 12: 450 -- 
1,576,978 57,815 

SUMMARY. 

Ijpooies. 

Alewives, fresh.. ..... 
Black bass fresh ..... 
Bluefish, fres!i. ....... 
Bluefish. salted ....... 
Catfish fresh ......... 
Chann;l base, fresh.. , 
Channel bms, salted., 
Croakers, fresh ....... 
Croakers, salted ...... 
Eels, fresh ............ 
Flounders fresh ...... 
Hogfish. fieah ....... 
Hogfish salted ....... 
Menhaden, fresh ...... 
Mqllet, fresh ......... 
Mullet. salted.. ....... 
Xullut roe, salted.. ... 
Pereh, hesh .......... 
Perch, snlted . . _._. _. . 
Pike, fresh.. .......... 
Pompano. fresh. ...... 
Sea bass, fmsh. ....... 
Shad, salted .......... 
Sheepshead, freah .... 
Sheepshead, salted.. .. 

Alewives, salted .. -. , 
Blnok bass,'salted .... 

Shnd, frosh ..__.. J., 

1890. I 1889. 1 1890. I 

1889. 

Pounds. Value 

4,528,212 $43,602 

410,170 21,092 
1,000 60 

713,611 16,083 
182,500 3,894 
55,220 1,248 

141,400 1,427 
130,868 1,279 
201,590 4,776 
84,185 2,396 
55,250 3,476 
48,200 872 

206,899 6,296 
5,340 145 

195 000 245 

825 140 

24 550 632 

8,200 650 
28, 900 Wd9 

5,263, 986 276,087 
92,400 4.161 
77,172 3,104 
55,015 1,966 

___ ~. 

9,858,588 101,781 

654: 463 12,027 

558,417 1 21,366 

36: 761 1,558 

2,398,017 72,018 

5,219,979 
11,261 084 

406i330 
1200 

1,143'380 
193:814 
53,685 

136,950 
28,865 

227,345 

160:615 
48630 

251:370 

84 120 

........I...... .I. ...).. ..I ....... ..... ...... 
67,150 1996 14 500 435 

$48,865 
115 771 
20: 420 

72 
29 198 
4: 205 
1,246 
1,404 

515 
5,461 

0: 726 
894 

7.830 

2 406 

........ 
34,235 
57,470 

3,750 
33,075 

149,800 
47,990 
3,000 
68,580 

........ 

959:815 
2,810,216 

050 
583,204 
26 270 

9,750 
4d,510 

33 075 

300 

150 
2,043 

10,028 1 Miscellaneous 
78,065 salted .__. ._ ._.___ _. 77 OR0 2 101 87 96d 2,363 

165 Refuse fish ........... '"' 1 17:220 '160 1 18:500 173 
22,008 Porpoises ....................... 6,007 .......... 4,398 

671 Shrimps .............. 135,240 5,100 144,200 5,435 
1,765 Crabs ................. 50000 1 2 5 0  47 400 1 186 

780 Terrapins ............. 26:750 4:703 2(5:552 4:690 
1,158 Turtles ............... 18,350 1,070 17 725 1,024 

........ 1 ....... 1 ........ 1 ....... 1 ........I....... I 
150,s~o 5,080 21,500 700 19,500 780 

5,075:063 '201,942 
93,350' 4,073 
90,605 1 4,000 

............................................. 
30,626 735 .............................. 

............... 15,300 344 14,820 334 
35,300 1,231 .............................. 
58,410 1,413 14,l.50 289 11,750 235 

144 200 5 435 .............................. 
47:400 

2,000 zoo .............................. 
46,400 1,933 ............................... 
37.009 2.830 7.000 550 7,497 505 

............................................. 
1: 185 ........ .( ..................... 

Quahogs.. ............ 155,472 8,205 226:163 12,090 
ScaIlops .............. 15 750 700 18000 800 
Oysters ............... 6,398:840 1173,392 4,977:336 150,846 

1 8 9 ~  /I Speoies. 
Pound$. Value. 
~ _ _  

Spanish maokorel, 

Snanish mackerel, 
fresh ............... 

-salted . . -. - - . - - ~. ~. . 
Spots, fresh. .......... 
Spots salted .......... 
Sque&ague, fresh.. ... 
Squeteague, salted.. .. 
Strawberry bass, fresh 
Striped bass, fresh.. .. 
Striped baas, salted.. . 
Sturgeon, fresh ....... 
Suckers, fresh.. ...... 
Whiting. fresh ....... 

1 

64,145 

9 150 
197:700 
101.870 

263,827 
29,725 

526,249 
5 100 

227:797 
58,146 
30,800 

1,435,465 

$4,866 

299 
4,591 
4,200 

35,296 
8,673 
1,153 
30,458 

153 
5,754 
1,745 
1,062 

82,450 

8,550 

.,632,160 
245,517 
28,075 

562,841 
5,500 

175,210 
60,550 
35,300 

227,160 
181,100 

$5,043 

276 
5,289 
5,573 

30,708 
8,898 
1,106 

31, ova 
165 

4,467 
1,779 
1,231 

-__-- 55,680 1 1,981 / I  
Total .......... ..136,360,803 1918,114 138,884,758 1980,482 
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16.-Tabl;e showing by counties and species tho yield of tho veesel$sheries of North Carolina in  2889 and 1890. 

Pitt. ............................. 
Edgecoinbe ...................... 
Pamlico aud Crnvon ............. 
Lenoir ........................... 
Cnrterot ......................... 
Onalow .......................... 
Now Hanovor .................... 
Pondor. .......................... 
Duplin.. ......................... 
Sampson ......................... 
Brunswick.. ..................... 

Total. ..................... 

Crnven. Carteret. Total. -- 
1889. 

- 

8,794 
24,046 
145,000 

7, ooo 
7,571 
7,194 
43,677 
31,783 
4,035 
6, 714 
6,894 

1,530,394 

Bluefish ..I.. 
Monhadon 
Mullet .......... ....... ...... ...... ....... ........ ...... ........ 
Spanish inaokerel ' ............................... '500 55 ................ '500 35 
Squateague ...... I::::::::/:::::::( ..... .-.I ....... 1 S.C)OO/ 1091 
Oysters.. ....... .\BO, 000 $7,500 189, 500 $7,125 402,000 13,380 473,984 17,597 012,500 20,880 673,484 24,722 

8,OOOI 160 1 8,0001 160/ -8,0001 160 1 
Total. ...... 

The shhd is. taken in every county and, as is already shown, is the most valuable 
fishery product of the State. The following table, giving the number of shad caught 
in each county during the two years cdvered by this report, may prove instructive. 
The great importance of the shad fisheries of Dare County is clearly brought out, the 
catch there being three-sevenths of that of the entire State. The yiqld in Pamlico and 
Craveii, chowan, ahd Berth counties is also large, amounting to more than 100,000 
fish in each. 

17.-Table slbowing the nnnbber of shad taken in  each oounty i n  North Carolina in  1889 and 1890. 

, 

I 

Counties. I 
Currituok ....................... 
Camden. ......................... 
Paquotank.. .................... 
Perquimans .......... l.. ......... 
Chowan. ......................... 
Gates. ........................... 
Hertford ......................... 
,Bertie.. .......................... 
Martin. .......................... 
Washington.. ................... 
Tyrroll .......................... 
Dare.. ........................... 
Hydu ............................ 
Beaufort. ........................ 

UQQ. 

54,400 
26, GOO 
34,479 
30,390 
119,126 
4,300 
6,354 

161,050 
24,000 
78,822 
28,480 
585,217 
19,850 
59,,618 

isgo. H Counties. I 1889. 

70,763 
39,375 
37,830 
27,750 
125,841 
4,700 
8,150 

106, 800 
26,410 
71,105 
32,850 
GOO, 740 
27,780 
65,050 , 1 

~- 

1890. 

' 10,736 
20: 694 
148,000 
7,497 
5,750 
5,643 
37,700 
20,160 
3, 210 
5,350 
6, 741 

1,812,504 

THE; FISHERIES CONSIDERED WITH REFERXNCE TO THE APPARATUS USED. 

A knowledge of tho relative and actual effectiveness of the different forms of 
i2p;tratus employed in the fisheries is of great practical advantage to the fishermen, 
and the following comprehensive table has been prepared with special reference to 
this fact. It Rhows, for each county, the quantity and value of each product taken 
with each kind of fishing device employed in the fisheries, and should be examined 
in coiirlection with several preceding tables, in which the number and value of each 
form of apparatus are given. 

It is Seen that the seine is,the form of apparatus that takes the largest quantities 
of fish and yields the greatest' money returns. In 1839,15,962,688 pounds of flsh, 
valued a t  $349,269, were aaught in this way, and in '1890,17,984,830 pounds, worth 
$401,036. The fish secured in largost quantities are alewive8, of which 8,177,340 
pounds, valued at $82,031, were sold in 1889, and 9,152,799 pounds, worth $92,374, in 
1890. The shad, however, is B more va1un;ble fish than the alewives in the seine fish- 
eries, and in 1890 was worth $93,457, nltbough the value in 1889 was somewhat less 
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than that of the alewives. The other prominent fish taken in seines are bluefish, 
mullet, squeteague, black bass, and spots, more of which are caught in seines than in 
any other form of apparatus. 

The seine fisheries of the Albemarle section are more important t'han those of any 
other part of the State, and it is probable that the number of large shad seines there 
operated is greater than elsewhere in the United States. The counties bordering on 
the sound and its tributaries which maintain the most valuable seiiie fisheries are 
Chowan and Bertie. In that portion of Dare County bordering 011 Croatau Sound 
there are also important seine fisheries. In Pamlico Sound, Beaufort and Craven 
counties have valuable fisheries of this kind. Carteret County leads all others in the 
value of its seine fisheries, the sales of fish in 1890 amounting to $86,195; Dare, the 
next importaut county, followed with $52,111, after which came Bertie, Chowan, 
Craven, Currituck, Onslow, and Beaufort counties. 

Next to  the seine the pound net is themost productivemeans of capture, although 
the value of the catch is less than that of the gill nets. In 1889, 7,066,611 pouiids of  
fish, valued at $111,877, were taken, and in 1890, 8,282,562 pounds, worth $123,606. 
By far the most important fish captured are the alewives, of which 6,073,160 pounds 
mere secured in 1889, and 7,189,424 pounds in 1890. The next fish in point of value 
are shad, striped bass, and perch. 

Few changes in the fisheries of the State during the past decade have been more 
remarkable than the large increase in the number of pound nets. In 1880 only 117 
such nets were set in the State, while in 1890 there were 950. The pound nets are 
most numerous in the Albemarle region, but are also employed in the other sounds 
and the rivers emptying into them. This form of net was introduced into Albemarle 
Sound in 1870, since which time it has exerted a marked influence on the development 
of the fisheries by supplanting to a greater or less extent the older types of apparatus 
because of its greater cheapness and efficiency. 

Gill nets take somewhat smaller quantities of fish than pound nets, but the catch 
has a greater value, owing chiefly to the large numbers of shad secured, which have a 
relatively high valuation. Considerably more than half the shad credited to the State 
are taken in gilI nets, the catch in 1890 being 3,348,577 pounds, valued at $175,388. 
The yield of niullet and squeteague is also an important iteiii in the gill-net fishery, 
the value of the former in 1890 being $27,054 and of the latter $16,186. No other spe- 
cies require special mention. Gill nets are most numerous in Dare County, in which 
the gill-net catch is far more valuable than in all the remaining counties combined, 
this prominence being due to the enormous quantities of shad taken. Carteyet and 
Onslow countiewauk next in importance, the principal part of the catch being marine 
species. 

Of the remaining forms of apparatus used in the capture of fish, lines are the 
most prominent, although when compared with seines, pound nets, and gill nets they 
areinsignificant. Line fishing on a commercial basis is followed only in Onslow, New 
Hanover, and Sampson counties, and the quantities of fish taken a8re small. The 
aggregate catch in 1890 was 380,375 pounds, having a value of $13,003, tho principal 
species being hogfish and squeteague. 

Skim nets are used in greatest numbers on the Roanoke and Tar rivers in the 
capture of shad and alewives. In 1890 247,148 pounds of fish, Worth $10,581, were 
taken by this means. Eel pots are sparingly employed in f o k  counties-Ourrituck, 
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........... 

........... ................ 
Sheepshead, salted.. 
stripei1 bnss, fresli.. 
Sturgeon, fresh 
&.fiscellnueoua Ash, salted.. .... 

lotal ...................... ,. 

Dare, Hyde, and Beaufort-and their use sppears to be increasing, especially in Dare 
County. Pots took 153,415 pounds of eels in 1590, for which the fishermen received 
$9,222. 

Fyke nets are the oiily remaining apparatus used commercially in taking fish, and 
these are oiily sparingly employed in Dare and Sampson counties, where they catch 
smdl quantities of catfish, mullet, perch, suckers, sheepshead, striped bass, and 
squeteague. The total yield in lS90 was 24,885 pounds, valued at, $716. 

In the vessel fisheries, the yield of which has been given in a’ previous table, the 
variety of products talreii and of apparatus used is too limited to require elaboration 
in a special table. The oysters were obtained with tongs, the menhaden with purse , 
Seines, the mullet and Spanish mackerel with haul seines, and the bluefish and sqne- 
teague with lines. 

lS.-Table showing by oouitties, apparaltte, a id  spcoies tho yield of the shore jiehes.ies of North Caroliiiu iti 
is88 aid isgo. 

\ 

909 270 4,200 402 350 2,300 
240 

3,800 320 49 240 

08 
7,800 225 8,000 

70 3,450 ....................................... 3,500 

_---====r~=r--===--.=---.T==- 

........................................ 
-_---.-.--- --_____-- 
241,200 12,071 301,841 10,015 08,400 3,052 145,163 1 5,708 

Seines : 
Alrwives, fresh.. .......... ....I 0,304 1 $03 
Bliiok bass. frvnh.. ............. 336,520 10,820 

~~1~ ........................... rota: 

M)yxllanooue ........................ : lnrtles 

Grand total ................ 

I h O f i H I l ,  fresh .......................... 
Vloiinclers, fresh. ............. 2,300 
Mullut, froall .................. 4,000 
Mulht, snlljotl.. ................ 1, GO0 
l’erc~li. frosli 120,150 
Perch, d t u d  ................... 1,050 
Pike, fresh.. ................... 1% 261 
Spots, fresh.. 2,500 
Strimberry bnsn, fresh.. ....... 20, 175 
Refuse flsh .................... ‘ 17,220 

................... 

.................. 

42,400 2,544 83,500 ‘ 5,010 

303 300 5,050 5,100 
c_ 

__ -_______- -_______  __ 
859,055 30,200 1,0@1,93il 1 48,954 98,400 3, G52 145,103 1 5,708 1 

_ I  ......... 
92 

160 
04 

3, 005 
42 
913 
100 
978 
100 

__-. 
Total ...................... 1 537,080 1 2% 003 ~ - __---. 

Pound nets: 
Alowiros, salted ........ 
Black bass, fresh.. ...... 
l’eroh, fresh ............ 
Piko, fresh.. ............ 
Strnwberry bass, fresh.. 

Tot@. .............. 

................... 
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18.-Tablc shozuing by cownties, apparatus, etc., the yicld of thc shore$shorics of North Carolina-Continued. 

1889. 
_._____ 

Pounds. Value. 

I Pasquotnnk. 

1800. 

PoundR. Valuc. 
- 

Perquimnns. 

700 

45,500 
1,000 
2,400 

Apparatus und species. I_=--- 

..................................... 

...................................... 
28 550 22 

1,950 42,210 1,809 
80 800 62 

...................................... 

96 2,510 90 

1890. 
.__-. 

Pounds. 

323, 600 

30,000 
25,000 

3,136 276, 000 2,608 ...................................... ...................................... 
...................................... 

1, 500 28. 500 1,425 
1,3715 18,620 1,034 

- 
Value. 

r .  lotul ...................... 

Alewives, salted.. ............. 
Shad, freah. .................... 
Striped bass, fresh.. ........... 

Gill nets: 

.__- 

94,326 

13,600 
112,646 

800 

56,214 
__ 

__ 
___ 
001,014 

------ 
1,005 56,060 1,695 -_____-- 

..................................... 
--___A___ ~ ____ 

...................................... 
_-__I_-- ___- -- ~ 

14,270 883, 905 13,099 

Seines: 
Alewives,fresh. .. 
Alewives, enlted ... 
Perch fresh ....... 
Shad,snlted ........ 
Stripedbass,fresli.. 
Sturgeon, fresh .... 
Other fish. fresh ... 

Total.. ....... 

Shnd,kresh ........ 

Pound nets : 
Alewives, fresh.. .. 
Alewives, salted.. . 
Perch,fresh ....... 
8had.fresh .____. _ _  
Shnd,saltod ........ 
Stripc!dbass,frosh,. 
Other flsh, fresh ... 

Total .'. ........ 

315,556 $3,549 354,060 j $3,901 .............................. 113 632 $1 394 120 926 $1 506 

480 12::; 1 680 

11,450 76 9,310 1 67 .......................................................... 

.2,184,465 35,878 2,424,043 I 39,468 .............................. 305,930 4.668 301,060 4,532 

1,577,780 17,934 1,773,332 20,836 .............................. 170: 848 2: 157 161: 234 2: 016 
8 700 261 7,820 235 .............................. 6,500 105 

220:129 31,949 231,665 12,576 .............................. 8,400 

13,950 792 12,200 732 ............................. 5,100 408 2,500 1 200 

26,AOO 792 28,150 845 ............................. li450 34 1,200 ' 30 

I 100 

10,500 525 6,900 276 ......................................................... 

-_-- -- 
____ ___-- __ - - -__ __._______--_-- - - 

1,509,088 12,826 1,003,028 15,231 94,000 $1,175 84,200 $$, 053 26,982 337 31,724 347 
2,263,570 24,897 2,855,059 29,980 ........................................................... 

36,814 1,305 32,700 1,226 12,500 375 0,270 278 3,016 151 3,250 162 
173,082 10,079 187,835 10,722 9,100 520 8,050 460 1 8,940 568 11,025 630 
0,300 210 6,825 250 ......................................................... 
25,500 2,040 27,250 2,180 11,300 004 9,400 752 2,600 189 2,840 200 
28,892 984 31,715 1,047 1,200 36 1,600 48 1 1,400 42 I 1,620 50 

1,043,246 52,341 5,046,005 60,636 128,100 3,010 112,520 2,601 1 43,034 I, 287 I 50,459 1,389 
----___-_______---- - 

-_.-_______________I -- __ 

Pounds. Value. 

$102 
262 
578 
360 

1,430 
355 
150 
110 ......... 

___- 

Seines : 
Alewives, froah.. ............. 
Alewives, salted .............. 
Black bass, fresh ............. 
Catfish, fresh ................. 
Perch, fresh .................. 
Pike, fresh.:. ................. 
Shad, fresh ................... 
Striped bass, fresh ........... 
Other fish, fresh .............. 

Totnl ..................... 

370,800 $3,695 364,560 $3,661 
41,200 I 505 I 40,640 1 491 

14,560 
17,440 
11.300 
12,000 
28,375 
7,100 
2,800 
900 

20,143 
26,856 
13,440 
14,000 
26,700 
7,350 
3,063 
1,100 

$250 
397 
680 
420 

1,341 
377 
168 
131 

3,754 

........ -- 
___ -- 94.475 3,437 

533 
285 
223 
494 
592 
300 
268 
33 

-_ -- 112,652 

40,080 
16, 800 
7.685 

-- 
Alewives, freeh ................ 42,660 
Alewives, solted.. ............. 22,000 
Catfish. frCHh .................. 7.420 

Pound nets: 
501 
217 
231 
504 
445 
292 
116 
41 

E 
P 
Shad, fresh .................... 
Striped bass. fresh.. ........ ..I 
Other 

? 
:eh, fresh.. ................... 7; 050 
'erch, fresh ............ ...__..I 7,400 

. fish, fresh .............. .I 675 820 

2,728 

212 
4,083 

80 

__ ___ 2,347 

225 
4,788 
120 

~- -- 
84,187 

20,200 177 19,300 169 
34,965 1 1,3!: 1 36,295 I 1,452 
1.049 1.365 74 

14,300 
124,145 
1,240 

Totd ...................... 126,946 

Alewives, salted ............... I== 26,500 Skim nets : 

139,685 -__ -- 
27,400 

2,175 

366,. 099 

____ -- 
-- -- 

5,133 

410 

-- 
____ 

128 

11.772 
___ -- 

Gates. 

4,375 -_ 
398 

135 

11,073 
___. 

Miseelluneous : 
Turtles ........................ 2,260 

Grand total.. _._.__ _. ._.__. 

___-_____ 
Appnrntps species. and I 188; 1 189; I 188i 1 ~ 18: -1: - 1 1R: 

Pounds. Value. Pounds. Value. Pounds. Value. Pouude. Value. Pounds. Value. I'onuds. Value. ____________ - -  
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Seinos: 
Alewives fresh.. 
Alewives: saltod . 
Perch, fresh ..... 
Shad fresh.. .... 
S1md:snlted ...... 
Striped bass ,  

fresh ........... 
Sturgeon fresh _ _  
Other Hih, frosh. 

Totnl ......... 
Pound nets: 

Alewives, fresh.. 
Alew-ivos, salted . 
Perch, fresh ..... 
Sliad,frcsh ...... 

fresh ........... S t r i p e d  bass ,  

Sturgeon, fresh 
Other fish, fresh. 

l'otal ......... 

Alewivoe salted. 

Shnd,fresh 
S tr i  ed bass, 

Sturgeon. freah 

Gill nets : 

Mullet, s h m l  

free\.!. 

Total 

Skim ntrts: 

18.-l'able nliowing by  coktiea, apparatus, etc., the yield of the shore fisheries of North Carolina-Continued. 

i 
590 000 $7 524 816,000 $7,752 32,000 $312 36 800 $359 

9,977 403: 200 4,748 

5433 375 21,050 355,803 17,285 00, 200 4,300 87,200 1,800 
10,800 900 la,125 750 0,300 210 7,000 247 

18,400 920 13,800 090 4,500 270 4 320 259 
0,152 02 5,715 00 11,450 115 10:OGO 100 

10.825 505 14,780 443 8,700 348 8,500 350 

9,538 597,080 110,803 

1,000: 000 10: 845 1,901,760 19,414 388,000 
7 520 226 5,300 159 ............................. 

---- -------- 
3,005,072 48,002 3,180,343 40,553 511,150 -- -_---____I -_._-.------__ __ 

121,200 1,212 125,000 1,248 ............................. 
24,000 270 28,800 350 ............................ 
9,800 588 11,760 705 ............................ 
3,500 200 4,813 275 ............................. 

............................. 6,300 507 7,900 711 I ............................................................. 
6,800 234 0,400 224 ............... ........I...... 

----------- 
............................. 171, GOO !I, 071 184,663 3,513 == -~ =-== v - -_ -_.- 

.......................................... .: ................... ................................................................... ...................................................................... 
....................................................................... ................................................................. 

-__.-----_____ 
................... ...................................................... 

-_.- - -_. =-- _i = 
Alewivos,snlted. 
Shnd, frcah ........................................ 
Other flah,frosh. 

Total ........................................... ___- 

............................................................... 
17,500 750 18,235 782 .................................. 1,000 27 1,000 40 

18,500 777 19,836 822 
----- -.---_- ~ 

--i ----. ____ - __ 
Grand totnl.. . 3,230,072 51,703 3,371,006 50,060 529,050 10,315 010,915 

I - - - 
11,085 

'ounds. - 
............. 

5,180 
37,900 

Vnluc -- 

$117 
805 

Chnfmel b a ~ s ,  

Croakers lrosh 

Mullot, froah 
Mlnllot. anltod .... 

fresh 

Croakura: Halted 

........................................... 87,900 ................................... 3,275 ................... .:.. .... .'.. .... ",E20 ..................................... 24 100 
8.500 340 8,800 352 204:850 

15,800 
3,230 

10,780 
6,860 

38,800 

185 
78 

220 
88 

730 

88.050 
5,100 
0,800 

31 250 
183:730 
10,100 

108,831 
59,500 
9,000 
8,000 

890 
128 
130 
748 

5,035 
872 

115,159 
2,550 

315 
280 

3,000 
12,806 
0,200 

42,780 

68 
256 
93 

802 ............. 
53,150 

4,100 
0,350 

1,500 

2,000 
2,100 

10,600 

28,600 
400 

............. 

3,eoo 

2,082 

113 
127 

63 

60 
40 

210 

021 
20 

81 

............... 
01,250 

5,200 
0,900 

............... 

1,700 

2,000 
2,080 
9,400 
3 750 

'24:540 
500 

0,130 
15,000 

............... 

---- 

3,150 

142 
137 

75 

02 
65 

200 
84 

530 
25 

]:I6 
310 

22,250 
15,300 
35,450 
12,830 
5,500 
2,000 

14,100 .... 

443 
400 
778 

1,156 
105 
40 

287 

Washington. 

1889. 1890. - 
Vnlue 

- 
Vnlue l'ounde, Pounds. 

$203 
1,942 

5,700 
..... 

..... 
000 
125 
750 

32,000 
232,000 

120,700 

11,150 

24,080 

......... 

......... 

12,100 

$280 
2, 140 

6, 430 
...... 
...... 

009 
122 
783 

80, 000 
210,000 ........ 
133,000 ........ 
10,000 
12,500 
23,450 

418,050 

40,800 
380,000 
33,080 
83,202 

30,010 
1,720 

15,180 

~- 
--- 9,380 

505 
4,249 

__. - 

2,010 
4,754 

1,'904 
34 

007 

9,498 

550 
4,840 
1,704 
4,470 

1,703 
30 

848 

-_ - 488.030 

50,000 
440.000 

29,400 

28,375 
1,500 

10,200 

70, 317 

4, 061 

GO 
60 

I, 140 

90 
2,380 

3,130 

440 
070 

-- _- 

-- - 

..... -- 
1,410 
~. __. 
8, 581 
__ - 

4,005 

50 
72 

1,312 

104 
2,lEa 

3,728 

474 
1,300 

--- -_ 

- 
-- -- 

..... 

591.492 

E, 000 
1,500 

25,200 

1,500 
59,500 

95,700 

-- 

--- -- 
44,000 
10,975 

GO, 975 

,107,117 

....... ~- 
-- 

- __ 

041,792 

7,440 
1,700 

27,050 

1,725 
54, GO0 

93,115 

47,400 
18,200 

05, 000 

,238,537 

.- .___ 

-__ 

........ -- 
~- --- 

Eydo. 

1890. 1889. 1890. .ouuUa.lV*na -- Vnlue. 'omds. Vnluo. 

Gill nem: 
Alewiros, salted. -1 22,000 ~ $106 1 21,000 1 $157 1 2,000 
Bluefl~h, fresh .................................... 10,000 
UlneHah. snlted ................................... 72,800 

E 
1,409 

887 
82 

150 
584 

5,589 
350 

2, ?50 
270 
241 

57 

84 
1 33 
505 
237 
730 

1,128 
1 63 
37 

304 

IO, ow, 

2.000 
30,000 1 ?:! 
00,000 1,428 

............... 
4%;: I 

Porch, knlted 
Shad, freah ....... 
Slrad, Hnltod 
Sheepshead, snlt.. ......... ....... 
Snanisli m a c  k- 

...... ..... 

15,000 
,801,853 

5?,5U0 
1,590 
0,890 

1,145 

5,300 
25,300 
7,800 

38 200 

5,100 
1,870 

a, 050 

12:zuu 

15,400 

1,500 1 75 1 (orel, fresh ...................................... 
Spnniali iuack- I I 1 I . 1 

erel, snlted .__..'......... ....................... 
Spots, frwh ...................................... 
Snots. snlted.. .................................... 

............. 
5.130 110 

14,700 2Y4 

Stribod bnss, anlt.1: :. ............................. 
Other flsh fresh. .~ .. .....I.. .... .I.. .... :..I.. .... - 1  
Other fis11,'snltud.. ................................ -- _I_. -- ~ - 

Total. ....... 133,080 5,567 140,600 0,305 2 
-- 
253,800 10,748 ,480,753 15,810 

- 
734,391 131,438 I 
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18.-Table showing by countias, apparatus, otc., the yield of the shore fcsheries of North Carolina-Continued. 

Seines : 
Alowivrs, fresh.. 
Alewives, salted.. 
Black bass, frrsh.. 
Black bass. salted. 
Bluoflslr, fresh 
13lUefiH11. Salted 

i ......................................... ., ....... 
202.200 p, 031 1,400,000 /$lo, 400 

................................ 38,000 , 1,900 

................................ 1000 00 
..................................... 204:271 1 7,158 

200,040 $2,004 

................................... 1,800 1 45 * 
GO 
63 

108 
110 
495 

.,I25 

6,000 
3,000 

10,900 
0,950 

52,330 
26,000 

75 
48 
108 
,I20 
410 

2,000 
2,620 
8 000 
6:250 

10,800 

Spots, aalted.. 
Squeteague, fresh. 
Squeteague salt.; 
Strawberry' bhss, 

StripedbaB$.fresh. 
Otlier fish, fresh.. 
Orhor flsh, aalted. 

froah 

Porpoises.. 

.................................... 23,280 773 ................................ 52,200 870 ................................ 41,200 087 

........ .I.. .............. : : : : 77,800 2,522 
1,0001 48 ~~~~~~~~0 55 24,300 707 ................................ 520 10 

........................... 2,100 105 

................ ! ................................ 5,200 
-_. -- - 

8,739 __ - 
215 
277 

--- 
330,946 

25,500 
50,340 

......... 
975 

13,500 
25,921 

40 

............. ............. .............. 

............. ............. 
2,100 

, *  lotal ........ 
Fyko nets: 

Mullet, froah.. 
Shoopslioad, fresh. 
Squotoaye, fresh. 
StrCpodbass,frcsh. 
0 t h  flsh, frusli 

1,150,410 10,057 11,210,745 17,080 BG,l9l 8, 073 

.................................... 0,250 35 ................................ 250 10 ............................... 3,250 65 
................................ 1,zfio 75 .................................. 1,250 40 

__- -- __ 

._.. 

............. ............. ............. ............. ............. --- 

............. --_ - ~ -  
1,715 __-- - ~ -  

............. 

.- 

I T yrrell. I Dare. Hydo. 

1889. 1 1890. 1890. 
.. _. 

Valiie. 
- 
Valne 
__ 

$210 
628 

180 
950 

GO 
08 

218 
104 
40D 

1,570 

I, 464 
77 

102 

05 

00 
59 

160 
131 
378 

...... 
..... 

..... 

..... 
1,155 

95 
318 
9oa 

__-- 
Pounds. 'ounds. 

$108 10,750 
492 1 50,250 

13,830 
41,490 

....... 
,450,000 

30,450 
1,200 

290,600 
1,200 

....... 
1,500 

600 
105,300 
102,845 

17,750 
7,350 

212.100 
10,950 
30,400 

2,450 

........ 
5,500 

25,500 
40,520 
44,480 

2,430 
96,700 
24,820 

300 
........ -_ 
,534,735 

309,200 

__ -_ 

36,400 
23,800 
2,300 
0,730 

18.000 
37,100 
3,050 

4,000 
53, 100 

90,020 
8,360 

2,000 

........ 

...... 
:lo, 920 

1,822 
72 

7,955 
30 

...... 
45 
15 

'2,237 
3,479 

408 
224 

14,550 
530 

1,423 

123 

...... 
138 
890 
795 
747 

122 
3,135 

708 
0 

1,737 - 
52,111 

1,110 
382 
525 
42 

114 
051 

2,014 
105 

100 
50 

943 

- - 

...... 
5,401 

136 

.....I... ..... ....... 
0 100 

34,800 

7,500 
2,780 

7.310 
20,400 
37,500 

13,650 
1,080 
3,525 

1,000 

2,500 
2,150 
7,950 
4,R00 

18,200 

18,700 

8,375 

....... 

...... 
4,020 

13,500 

278,120 

37,180 
22,140 

........ - 
-- 

............. 
137 8,000 
872 1 38,000 

............. 
702 29,050 
09,I 2,200 

100 3,400 

50 1 1,300 

.............. 
!M 23,100 

90 1 4,165 
270 15,880 ..... I ......... 

9,504 __ - 
330 
020 

...... ...... ._._.. 
425 
350 ...... 

935 
919 
818 

39 
458 

1,480 
30 

....... 

04,000 1 024 1 
987,600 10,000 ............... 
........ 1 ....... 1 :::: i ......... ........ .............. I. 

Croakers fresh.. ........ ./. ....... 
Mullet fkesli ..................... 
Perch, kresli ..... 
Shad, fresh .... ..I 21,000 900 1 
Shoer)shond. fresh. ........ . I . .  ..... 

52,675 i 1.844 

........ 

........ 
7,0011 
3,075 

.............. 
50,280 1,700 
23,975 ! i  1,028 

............. 
280 I 14,135 
189 0,OW 
._..I ......... 

........ ........ ........ ...... ...... 
...... ...... 

Ob 
........ 

1,150 

404,310 

0,300 
275 

3,500 
1 1,310 

1,300 

12,885 

05,000 

3,450 
3,700 

-- 
-_ 
-__ - 

40,000 
057,135 

11,642 

30 
11 
74 
79 
41 

241 

__ __ 

- 

3,000 .___ __ 
405 
185 

1, 931 
$8,778 

31,290 

BO, 028 

- 
- - 
-- 

51,145 -_ 
........ ........ ........ ........ ........ - 
........ -_ -- 
........ -_ 

.i.. .... ........ 
7 200 

504:350 

511,550 

094,705 

-. - 

- 

=I== ,001 09,065 1,706 -- __ 

...... ...... 

...... ...... 
__ 
...... _- 
_I 

121) 
__. _. 

...... ...... 
300 

2, on0 

2, 000 

1,685 

- 

Total ........I. ...... ..I.. .... .I.. .... ...I. ...... I 12,250 I 225 
_I_ -- __ __ __ __ ___-_ 

Pots: 
Eels .............. I ......... I ....... I ......... !.......I 4.500 I 300 

Terrapins ................................. 1 ....... 3,000 425 
!$des  ........ ...I 7,500 1 460 1 6,800 1 408 1 3,500 1 176 

ysters.. ......................... j ................ 3,107,500 71,85U 
I U ~ ~ O ~ S . .  ........................................ 40.801) I,  840 

............. 
3151 7,000 

,480 537,960 

Total ....... .I 7,500 1 460 1 6,800 I 408 13,215,40111 7:1,780 -_ -_ _I I__ __ - - - __ __ __ ____ 
Grand totd. .  1,505,280 24,423 1,577,28b 20,330 8,:160,831 240,245 

104,875 

850,100 
-.-_ - 

- 
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28.--YWdc shoioing,by cosittics, upparatus, eto., the yield of the skorcjiaheries of A’orth (=arolii2a-Continuetl. 

________I_ 
- - ___ - _-_ __ 

1 Pninlieo aut1 Craven. I Lenoir. I Carterot. 

Seines : 

...................... 5,500 

...................................... 

______ _- -- -~ 

..... 
$0,791 

8( 

EO( 
1,20: 

811 
40( 

31.3% 

40C 

...... 

...... ..-.._ 

...... 
385 

3, 004 
1,2G7 

450 

17,070 
.... h 
...... ...... 

8 12 
807 

17,257 
.- 

- - 
...... 

70 
880 
GO4 

1,665 
180 
245 

7.068 
1,000 

1,060 

..... .__.. 

552 

80 
886 

2,035 

1,000 
150 

..... 

3,328 
4,477 

700 
‘0,912 

15,117 - __ 
.70:ooo 

-__ 
Pound6 
__ 

........ ........ 
870,50C ........ 
....... 
....... 
73,105 

34,55( 
25, UGI 

..247,00( 

0,000 

G, 000 

G1,OOO 
75,600 
50, on0 

....... 

....... ....... 

....... 

,036,500 ....... 

1890. 

....... 
37, GOO ....... 

,230,215 - 
....... 

2,700 
43,000 
30,750 
49,050 
6,860 

201, GOO 
G44,500 
77,100 

23,000 

0,500 

1, GOO 
48 750 
59: 950 

54,000 
0, GOO 

........ ........ 

........ 
- 
,263,750 -- 
........ -- -- 

18,432 
108,152 
18, OUG 

,980,250 

,130,834 

, G24,IOO 
_I 

__ 

__- 
VJu 
I_ 

...... ...... 
$13,51< ...... 
....... 
....... 

1,4G: 

881 
501 

37,41( 

48( 

4% 

4,88C 
1,51U 
1,75C 

20,770 

....... 

....... ....... 

....... 

...... 

...... 
940 

1,668 

86,195 - 
~ 

...... 
54 

EGO 
79 5 

1,650 
206 
251 

12,800 
2,155 

920 

475 

G4 

2,024 

1,080 
120 

...... ...... 

Oi5 

...... ...... 
-. 
a4,4~5 - - 
._.-.. - - 
3,9GO 
0,720 

800 
57,575 

G8,455 

70,115 

- 
_- ___ 
- 
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16.-Table shotoing l q  counties, apparatus, etc., the yield of the shore fislwvies of North GaroUna-Continned. 

- 

Seines: 
Blucesh fresh.. . 
Bluefish: salted . . 
Channel bass, 

Croakers, fresh . . 
Croakers, salted . 
Flounders, fresh. 
Hogfish, fresh ... 
Ho sh,salted ... 
Mu% fresh .... 
Mullet: salted. - -. 
Perch fresh 
Pom AIIO fresh 
Shabjfreh .... 1: 
Sheepshead, fresh 
Spanish rnrqck- 

fresh.. 

ere1 fresh 

Pounds. Value 

6,800 $136 
1,140 23 

........................ 
6,400 180 
1,070 32 
2,000 40 

13,000 325 
2,340 70 

22,465 337 
593,034 18,118 

1: ....... :::::. ................ 
.................... . . . . . . . .  

.................... k 

24 300 
45:040 

13,910 
59,070 

251 .............................. 
1,419 14,500 485 12,750 493 

278 10,500 210 7,500 150 
1,772 17,850 536 1 20,000 000 

............................................. 

Total ......... 
Gill nets: 

Channel bass, 
fresh .......... 

Channel bass, 
salted .......... 

Croakers, fresh . . 
Croakers, salted. 
Hogfish, fresh *. . 
Ho Ash salted ... 
Muset ?re.esB.. _.. 
Shad, fresh ...... 
Spots fresh ...... 
Mulle< edtai . .  .. 

Spots'salkd.. ... 
Squedeague. fresh 
Squeteague. salt. 
Sturgeon. fresh 
Otherfish fresh. 
Otherfish,'saltod. 

Total ......... 
Lines: 

Bluefish, frenh 
Croakers fresh 
Flooitde& fresh 

Sea baas, fresh.. 

b ueteague,freah 

OtherBsh,fresh.. 

Total ......... 

Hogfish, frmh 

Sheepshead, freah 
Spots, fresh.. 

ahitiag, fresh 

Miscellaneous : 
Shrimps 
Crabs.. ........... 
Terrapins ........ 
8ystera 
unhogs.. ....... 

Total.. ....... 
Grand total.. . 

.......... 

.-I- 
871,899 119,861 --- -- 

2,000 20 

18,668 279 
12.000 240 
4,000 100 

17,500 350 
3,000 75 

F4,750 2,280 
87,350 3,061 
25,179 1,431 
9,500 190 
4,340 88 

169,375 7,359 
112,917 5,528 ................. 
90,000 2 400 
30,000 1: 153 

--. 
650,579 23,534 -_____ . ~ -  

.................. 
................ 
................. 

24,000 840 

3,000 1 80 

27,000 1 720 

................. 
................... 

............... ................... 
................. 

I_-I_. 

--- --- 
........................ 

.L ............ 
1,500 250 

20.000 1,000 
206,500 12,450 

228,000 13,700 =I= 
--- 
__-- 

z , 7 0 5  __ 

0,450 

11,400 

5,500 

13,530 202,620 7,987 187,188 1 7,013 -- --- -I I_ -- -- 

............................................. 

............................................. 
180 .............................. 
228 ......... :..... ............... 

65 .............................. 

............................................. 

............................................. 

12,600 

30,625 
2,930 

............................................. 
252 .............................. 
735 .............................. 
45 .............................. 

............................................. 

............................................. 

(24,475 

144,200 
47.400 

46,400 
37,009 

2,000 

11,390 ...................... .). ...... 
=======-=-----======-= 

5,435 .............................. 
1,185 .............................. 

200 .............................. 
1,933 .............................. 
2,RdO 7,000. 550 7,497 565 --..- ----- 

277,009 11,583 7,000 

- 

. New Hanover. I Pender. I _____- - 
1890. 1889. 1890. 

- c_-____ 

Apparatus and 1889. species. 1890. - 
Vdue Ponnda Valuc Pounds. 

9,880 
1,314 

8,100 
1,420 
1,080 

55,600 
2,080 

28, 400 
574,200 

....... 

$187 
40 

...... 
193 
45 
37 
370 
65 

351 
.7,178 

...... 

15,650 

18,800 
41,800 

10,500 
52,842 

25,351 
50,703 

....... 

....... 

. . . - . . 

....... 
3,200 ....... 

38,027 

2,700 
42,500 
57,450 

25,750 

385,273 

....... ....... 
- 
-- -- 

$470 ..... 
200 

1,254 

210 
..... 
1,595 

1,775 

..... 
370 

..-.. 
256 

1,546 

135 
1,275 
1,724 

515 

1,315 

..... 

..... ..... 
-. 
- - 
..-.. 
..... 

187 

229 

65 

8,742 
160 

251 

1,740 
43 

..... 

..... 

..... 

..... 

..... 

.................. ............1........ ....... 
28, 735 431 7,000, 105 0,500 100 
57,470 2,211 14.050 512 15,668 

............... 85,070 4,165 59,700 3,750 

....... 3,750 1. ....... 300 I 6 , 2 0 0 1  .............................. 2481 5,5001 i t t i  ....... ....... ....... 
....... ....... 
22,480 
3,747 ....... 

..... 

..... 
I . _ . _ .  

542 
139 ...... 

42,120 2,106 .............................. 
3,000 I 150 1. .... ...I. ..... -1.. ..... .I.. .;;; 1 

46 100 1 4 5 2  .............................. 
69: 430 2: 083 1 21,500 700 19,500 

.................... 1 i  Spots' tresh. 
Squedenye, fresh 20,150 500 
Squeteague, salt . 3,000 120 
Suckers, fresh .................. 
Other fish. fresh.. ................ 

......................................... '.... 

...... ..I.. .. ..I 15: 300 1 344 1 14: 820 
29,680 594 14 150 283 11 750 ;3$ 1 -- 

664,151 - 
I_ 

2,800 

20,665 
14,000 
4,670 

19.400 
3,070 

57,200 
76,933 
22,172 
12,000 

6,000 
150,020 
100,000 

93,400 
39,233 

621,568 

....... 

- 
- - 
....... 

- 
19,147 - - 

28 

310 
280 
116 
388 
76 

1,119 
2,692 
1,110 

240 
100 

7,111 
5,765 

2,802 
1,373 

13,510 

..... 

- 
__ - 
..... ..... 

.I. .... 
9,370 

11,450 

6,550 

152,869 
8,200 

14,550 

72,500 
2,8110 

275,369 

29,710 
11,000 
5,400 

56,807 
28,900 
4,350 

la .  000 
68,780 
30.800 
24,000 

....... 

....... 

....... 

...... 

....... 

....... -- 
___ 
L- 

....................... I............... ....... 
:49 800 7 500 45 570 2 601 44 940 2 250 

8:2tjO 1 '105 I__: ..... 1.1: __..I... i .... I..: .... 1 

- 
1,417 

891 
330 
145 

2,272 
939 
218 
390 

2,407 
1,062 

720 

__. __ 
843 .............. ............. 
171 ...................... 1: 1: : 

3,880 .............................. 
1,158 .............................. 

284 ...................... . I . .  ..... 
420 ............................. 

2,726 .............................. 
1,231 .............................. 

774 .............................. 

388 ....................... I '  
....... ....... ....... ....... ....... 
40,100 ....... 

5, 300 

...... 
1,068 

135 
...... 

45,400 -- 
....... 
....... 

1.500 

899.500 
24,000 

1,203 -- ~ 

...... ...... 
275 

1,200 
I I, 600 

272,747 

135,240 
50,000 
2,400 

15,200 
35,000 

-- -- 9,374 

5,100 
1,250 

240 
633 

2,750 

- __ 

365,000 

,096,114 
I_ -- 19,075 

12,035 
- - 237,840 
i= 
,171,229 
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16.- Tublc atotuing by coicntiea, apparatus, elc., the yield of the 87iore $eiirtries of North. Carolina-Continued. 
\ 

Beanfort. Pitt. Edgecombo. 

--___ 
Value. Pounds. Value. Po+mda Value. 

$460 44,060 $562 0,720 $84 
3,475 296,020 3,689 
2 025 64,250 2,570 250 10 
7:720 151,200 8,640 8,400 465 
1,075 12.017 775 

--I- 

Total ..........I 68,279 _- 

__I_- , 

Pounds. Vdue. Pounds. Value. Pounds. Vdue. 
__--_I---_____--___ 

7,000 $84 7,400 $92 8,480 $106 ............................................................. 
900 36 2,743 06 3,314 116 

5,618 305 14, 914 767 9,429 485 ............................................................. 

Gill nets : 
Shad, fresh ....... I 62, 650 

Other flati, fresh../ 2,165 
Stripedbads,fresh 2,08:{ 

Soinos : 
Alowives, frosh.. . 
Alewives, salted.. 
Peroh fresh ...... 
StriptAbasa,fresh. 
Shad, 'fresh.. ..... 

Total .......... 66,898 

Shnd, frosh 
Skim nets : 

Pounds. 
__ 

36,080 
280,000 
50,625 

135, GOO 
17,916 

Pots: 
Eels .............. 1, a00 

Grand total.. .. 565,033 

shad, fresh ......... 
Suokers,fresli ...... 

........... Toto1 

Gill nets: 
Peroh,froeh 

Suakor8,frorh ......\ Shrtcl, fresh 

34'  124 883 1 12,840 830 13: 700 1,286 12: 400 1,100 .............. .(. .............. 

I-- - 
..................................................................... 24,129 1,377 1 26,964 1,350 

22:800 513 '25,180 568 14,080 685 15,150 684 ...... .'. ...................... 
__-..-----__-_----I-- 

------I-- 

--__- 
38,724 1,460 39,620 1,457 84,140 2,354 32,000 2,165 128,325 3,716 1171,750 4,770 

...................................... 1,000 50 1,000 60 .............................. 
.............................. 1,200 48 1,400 55 .............................. 

__ _-- -- __ -- ~ _- - -_ -- - 

_. __ 
Bnmswiok. ' 1 Duplin. I t  Sampaon. I 

Totnl 

Skim nets: 
Shnd,frosh 

Othor'flsh, fresh 

LiIIOE : 
Catflah,frosb 
Peroh frwh 

Total 

Misoollmoou8 : 
Torrapins 

__-- i --_- - ---__--- ........................................ 11,500 450 12,000 475 .............................. 

....................................... 0,800 880 9,000 815 .......................... d . . .  

...................................... 4,800 145 4,UOO 130 .............................. ...................................... 5,000 250 5,000 250 .............................. .................................. 1,000 20 1,500 30 .............................. 

= = = = , = z z = = ~ = = - ~ = l _ l ~ ~ l I - - - = =  

..................................................................... 1,250 460 1,170 450 

-_-- - ------ ------...-_--- 

---= -_ - _- -- -_ -- ___ -- - __-......-_ ___ _______- 
~ 

__------- -____--- ......................................... 10,800 415 10,500 410 .............................. 
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843 
130 
388 
171 

3,380 
250 

1,158 
294 

SUMMARY. 

~ 

Apparatus and 
species. 

1889. 

species. 

Alewives fresh.. .. 2,100,542 
.4lewivei, salted.. 5,986,798 

Seines : 

1889. 

Pouu(1s. I Value 

Oil1 nets-Cont'd. 
Croakers fresh .... 
Hogtlsh. fresh ..... 
Hogfish, salted.. ... 
Menhaden, fresh.. . 
Mullet, fresh.. ..... 
Mullet, salted.. .... 
Peroh, fresh ....... 
Perch, salted ...... 
Pike, fresh.. ....... 
Shad,fresh ........ 
Shad, salted.. ...... 
Sheepshead fresh .. 
Sheepshead: salted. 
Spanish rnaokerel. 

fresh ............ 
Spanisli mackerel, 

snlted ............ 
Spots, fresh. ....... 
Spots, salted ....... 
Squeteague fresh. ~ 

Sqnetea ue: salted . 
Striped %ass, fresli. 
Striped baas,a:iltcd. 
Sturgeon, fredi .... 
Suckers, fresh ..... 
Other fish fresh.. . 
Other flab,' salted . . 

Croakera: salted ... 

3 

I 

Sbeepsheiul, fresh.. 
Shcepshuad, salted. 
Spanish mackerel, 

fresh ............ I 

$1,241 
2,177 

75!) 
75 

245 
9,138 

12,724 
419 
390 
80 

165,220 

489 
404 

672 

224 
1,415 
2,818 
8,928 
7,029 
4, 739 

2,250 
104,200 
129,745 

10,065 
42,800 

115,142 
2,340 

191, 626 
958, P37 

825 
306,123 

7,550 
31, 861 
8.200 

585,198 
33. 600 
60,107 
40,875 

54, GOO 

uiGE bass,'saltect.. 
Bluefish, fresli ..... 
Bluefinh, saltcd .... 
Catfisll, fflesh. ..... 
Channel bass.fresh. 

1,000 
647,621 
37, ROO 
39,200 
36, 500 

~ ~ 

C h a n n e l  bass, 
salted ........... 

Croakers, fresh .... 
Croakers, salted *. . 
Flounderfl, iresh.. . 
Rogfisli fresh ..... 
Hopfish:saltcd ..... 
Mullet fresh ...... 
Mullet' d t e d . .  .... 
Mulle$roe saitea.. 
Perch, -frdh ....... 
Perch. salted ...... 

$22,038 

19,874 I GO 
15,150 

940 
768 
340 

59,993 

1, 

2,495,307 
6,057,492 

381,090 
1,200 

1,052,580 
49,514 
39,000 
30,500 

3,205 
70 

'4 715 56: 294 
140 

10,458 
242 

1,438 
656 

79,879 
1,701 
2,454 
1,562 

4,194 

129,220 
2,080 

200,585 
2,194,503 

050 
329,630 

8,270 
35,910 
9,750 

1,817,704 
27,025 
67,270 
30,800 

67,750 

2, oon 

...~, 
Pikc, fresh.. ....... 
Po~upauo, fresh.. .. 
Shad. freah ........ 
Shad. salted ....... 

I ,  

918 1 23.800 

Spanish mackcrel, 
salted.. .......... 

Spots fresh.. ...... 
Spots: salted ....... 
Squeteague, fresh.. 
Squeteague salted . 
Strawberry' bass, 

fresh ............ 
Striped tims, fresh . 
Sturgeon, fresh.. 
Suckers, fresh .. .!: 
Other fish, fresh ... 
Other fish, salted . . 
Refuao fish ........ 
Porpoisee. 

Total .......... 

2% I 7.685 

2,600 
115,300 

81,230 
1,062,600 

76,710 

28,275 
220, 766 
68,752 
53,080 

213,760 
14,020 
17,220 .................. 

15,052,088 - _- 

...... 
, 494 

39 
10,056 

40 
21,438 

,210 
33 

3,254 
2,800 

26,001 
1,699 

1,026 
11,798 

614 
1,584 
6,028 

324 
173 

4,398 
01,036 

23, R07 
46,939 

472 
525 
231 
42 

504 
114 

0,756 
49 

22,263 
250 
105 

100 
50 

948 

RO 
14,874 

30 
2,472 

- 
I_ ___ 

2 2  

632 
806 
953 

3,185 
1,103 

615 

2: :+on 

Fyke  nets : 
Catfish, frosh ...... 
Mullet, fresh ....... 
Perch, fresh ....... 
Sheepahcad, fresh.. 

o, fresh.. 
ssS;$YEss, fresh. 
Suckers. freeh ..... 
Otlier flsh. fresh.. . 

_, ... 
7, 21)O 
6, 730 

226.205 

-- - 
3, 8;i' 

250 
3,250 
1.250 
3, 866 
1,250 

6, 250 
3,894 

1,100 
397,534 

ti, 825 
3,050 

1,083 
11,912 

650 
1,542 
5. 883 

280 
I60 

6, n97 
4- 

21 564 
40: 311 

426 

26,430 
228,587 
63,685 
55,150 

231,367 
16,180 
18,500 .......... 

17,984,830 

2 724 672 
4: 464: 752 

11,800 

-_ 

039 
792 
624 

2,954 
1,087 

479 

74,800 
170,748 

1,600 

64,040 
13,440 
38, 900 

153,300 
106, 650 

28,865 

884 
9, 657 

49 

,25,058 
67,316 
19,142 

72 
26,877 
1,020 

795 
301 

3, 621 
278 
723 

3,628 
65 

3,911 
65,978 

165 
11,307 

261 
1, 646 

780 
97,181 
1,273 
3,133 
1,525 

5,218 

....... 

Pound nets: 
Alewives. fresh.. . 
Alewives, salted.. . 
Rlaok bass, fresh . . 
13luefish, fresh. ., .. 
Uat,fiah, fresh.. .... 
Croakers, fresh 
Eels, fresh ......... 
Mullet., frunh ...... 
Perch. fresh ....... 
Pike, fresh ........ 
Shad, fresh ........ 
Shad, Rdted ....... 
Sheepshead, fresh.. 
Spnnisb mackerel, 

Spots fresh 
Sque&ague, fresh.. 
Strawberry baas, 

freth ............. 
Striped bass, fresh . 

Total .......... 

fresh ..................... 

Sturgeon, fresh .... 
Other fish, fresh.. 

2,337,670 
3,735,490 

10,650 
7,600 
7,420 .............. 
7,050 

975 
230,160 

900 
379, 217 

6,300 
775 

................. 
33,450 

1,459 
240,221 

1,720 
. . 65,503 

7, O S G Z  -- 

GO, 845 

34,050 

195,000 
455,612 
439,180 
13, 300 
17,000 
4,00@ 

,127,321 
52,500 
11,600 
14,140 

9,545 

74,120 

3,000 

6.650 
69, 460 

100,640 
243,385 
187,117 

64,012 
5,100 

157,326 
1,200 

1'27,245 
63,660 

....... 

....... 
b72 

2,000 
4,000 

53,160 

-- 
60 I) Total ......... .15,020,945 /237,951 

Blrtok b a ~ ,  fresh . . 
Bluofish fresh ..... 
Clianuelbms. frcsh. 
13ltietish: snlted .... 

13, 200 
27,680 

144,700 
104,900 

__- -- 
112 
35 

183 
10 
66 
75 

155 
40 

l- 
Total .____ _.__. 1 23.750 I 675 - - ~ -  __._ ___- 

Skim nets: 
Alewives, salted ... 70,600 838 
Sllad fresh ........ 172 250 9,500 
Otbe; fl&, fresh.. 1 1: 000 1 27 

Totnl ......... .]240,760]10,3(18 - - Lines: 
Bluefish, fresh ..... 
Catfish, frash ...... 
Croakers, fresh .... 
Flounders, fresh.. . 
v g f i s h ,  fresh ..... 
1 erch. fresh. ....... 
Sea ~ R R ,  fresh.. ... 
Sheopallend, fresh.. 
Snots. fresh. ....... 

- -- 
29,710 

4,800 
11,000 
5,400 

56,807 
5, on0 

28 Don 
4: 350 

13,000 
92,780 
30,800 
28,090 

_I-- 

146 1 330 
146 ' 2,272 
250 
oa9 

3,047 
1,062 I 820 

--I- 
Total ......... .I 310.547 1 15 '100 -- _- 

Pots: 1 48,200 1 2,982 ............... -- Eels 

Terrapins.. ........ 26,75C 
Ti1rtles ............ 18,350 
Q i ~ a b o g ~ .  .......... 155,472 

. Total .......... j 6 , 8 O G  

Miscellaneous : 
Shrimps ........... 
Crabs. ............. 

Scallops 
Ovstcr8.. ......... 

Grand total .... 
I ,  

1890. 

Pounds. 

68,530 
71,300 
37,650 
3,070 

201,uoo 
746,200 
415,719 
17,300 
18,000 
3,500 

,289,071 
59,500 
14,200 
15,880 

la, 700 

6,560 
76, 860 
97, GO0 

245, ti70 
165, 990 
72,480 
5,500 

110,026 
1,400 

181,505 
71,783 

.354.178 
-- 

Value. 
__ 

\ 

$!, 410 
2,128 

822 
76 

251 
14,967 
12,087 

54u 
41C 
70 

72,838 
2,550 

457 
456 

625 

21F 
1.558 
2,773 
8,987 
7,1911 
5, 222 

165 
3,823 

65 
3, :131 
2,038 

52.249 
-- 

3,000 00 
6,300 36 
5,000 945 

2i5 1 11 
3,700 74 
1,310 79 
4,000 140 
1.300 41 

28, 100 
4, 000 

12,900 
0, (120 

84,500 
5,000 

33,075 
5,870 

14,200 
1?7,950 
45,300 
32, 600 

144,200 1 f :  2 I 
47,400 
26,552 4,690 
17,725 1,024 

228,152 12,090 1 
18.000 800 ~ 
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T H E  SHORE FISHING INDUSTRIES.  

The shore enterprises of North Carolina dependent on the fisheries are of g e a t  
interest and importance, and their development is, in many cases, a true index of the 
condition of the fisheries with which they are connected. The branches Go which 
attention may be directed are the porpoise industry, the menhaden industry, the 
wholesale fish trade, the oyster-canning industry, and the wholesale oyster trade. 
The prominent features of each of' these is shown in the following tables, which are 
presented in a condensed form in order to  avoid that disclosure of private interests 
which would, in many instances, ensue if the counties were specified. 

The porpoise industry.-The porpoise industry and the fishery which it supports 
are of less extent than formerly, owing to the diminished inducements offered to the 
fishermen by the low prices received for the raw products. In 1889 and 1890 onlytwo 
firms were engaged in haudling the porpoises,.in preparing their hides, and in trying 
out their oil. The number of porpoises killed was 2,283 in 1889, and 1,747 in 1890, for 
which the fishermen received $6,097 and $4,398, respectively. The resulting manu- 
factured products mere valued at $13,757 in 1889, and $10,350 in 1890. 

The menliudeiL industry.-North Carolina is the most southerii State in which the 
menhaden fishery and industry are carried 011. The fishery is the only one, except 
that for oysters, in which vessels are employed, and it is the ouly offshore vessel 
fishery in the State, although a considerable part of the fish handled are caught in the 
sounds adjacent t o  the ocean and not in $lie ocean itself. The business is centered at 
or in the vicinity of Beaufort, where seven factories were in operation in 1889'and six 
in 1890. The capital invested in the latter year in buildings, vessels, apparatus, etc., 
was $97,560; the number of persons employed was 187; the value of the fish handled' 
was $16,171; and the value of the mannFdctured products was $38,727. 

The wlbolesule $sh trade.-The business of buying fish from the fishermen and 
shipping the catch to,market engaged the attention of 23 wholesale firm in 1889 
and 1890. These ka,ndled in 1889 4,601,387 pounds of fresh and salt fish, and 67,200 
pounds of molluslm and reptiles, for which $141,931 was paid to the fishermen; and in 
1890 5,571,790 pounds of fresh and salt fish and 63,680 pounds of reptiles, etc.? the 
cost price of which was $166,074. The selling price of the products was $219,903 and 
$257,120, respectively, so that the gross profits of the trade were $77,972 in'1889 and 
$91,046 in 1890. 

TJbe oyster industry.-The canning of oysters in North Carolina is a business 
which has sprung up within the past few years and become of considerable impor- 
tance in two counties-Pasquot~ab and Beaufort. In 1889 only two firms engaged 
in the industry, bnt in 1890 tho iiuinber had increased to  five. The 1,362 persons 
employed in the latter p i h r  received $83,450 in wages. The quantity of oysters 
bought was 375,500 bushels in 1889 and 861,262 bushels iu 1890, for which $121,426 
and $290,232, respectively, were paid. The oysters were put up in 2,101,320 one- 
pound and two-pound cans wortb $207,368 in 1889, and 4,856,112 cans worth $477,189 
in 1890. 

The oyster-packing trade in 1890 WiM engaged in by twelve firins located in 
Pasqiiobank and Wimhing ton counties. Nearly half a million bushels of oysters were 
utilized for opening, for which the fishermen receivcd $.170,989; the shell oysters 
yielded 326,630 g;illons, the market V d U O  O f  Which Was $340,361. 

F. C. B. 1891-20 
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I Cash capital. ............................................... 
Porpoises handled .............................. .number .. 

Value paid ........................................ 
Value as sold ...................................... 
Valno ............................................. 

Enhancement in valuo ................................ 
Oil manufactured ........................... .gnllons .. 

BULLETIN O F  THE UNITED STATES FISH COMMISSION . 
19.-Tablc showing the extent of the porpoise industry of North Carolina in  1889. and 1890 . 

. Designation . I 1880 . I 1890 . 1 I 

v, 000 $4, 000 
2. 2R8 I, 747 

$6, 097 $4, 308 
$12, 758 $9. 726 
3, 897 2, 746 
$999 $624 

$7, 600 $5, 952 

I Number of firms .......................................... I Number of flshermcn and shoresmcn .................... -.I 
Value of aroperty ......................................... $3, 300 $3, 300 

8: 1 7; 1 

Number offirms ..................................................... 
Value of roperty ................................................... 
Cash m p L  ......................................................... 
Wagespaid .......................................................... 
Fresh fish handlgd ....................................... ..pounds .. 

Value paid .................................................. 
Salted fish handled.,. ...................................... .pound e. .. 

Value paid .................................................. 
Mollusks and reptile8 bandled ........................... . . . .p  ounds.. 

Value paid .................................................. 
Value of products aa sold ........................................ 

Enhancement in  value ............................................... 

Number of persons employcd ........................................ 

. .  

23 
107 

$38. 300 
$40. 680 
$13. 881 

3.837. 487 

663. 900 

67. 200 

$113. 957 

$18. 902 

$9, 072 
$219. 003 
$77. 972 

__ . ___ 

I Designation . I 1889 . 

Oystor-cnnning 

1889 . I 1890 . 
induatry . 

Designation . 

Number of factoriesin operation .. 
Value of factories ............ 
Cash capital .................. 

Numbcr of shoreamen employuil . . 
Number of fishermen employcd . . 
Number of steam vessels cmployed 

Net tounagc .................. 
Value ........................ 
Valuc of outflt ............... 

Numherofeailingvessels cmployed 
Net tonnage .................. 
Value ........................ 
Valufl of outflt ............... 

Oyster . 
paoking 
trnde. 
1890 . 

7 
$39. 800 
$23. 500 

80 
118 
1 

44.15 
$8. 500 
$1. 800 

10 
140.92 
$6. 790 
$6. 250 

Prepared prodhcte: 
pne.pound cans ........ , ................... .numbor .. 
Two ound cans ..........................  numbo  do.. . 
Shucked oysters ............................. .gallons 

&Iuo received .................................... 
Valuereceiv ed ............................................................ 

Enhancement in value .................................... 

Designation . I 1889 . 

1,599, 408 3.855. 984 .......... 
501, 912 1.030. 128 .......... 
$207, 358 $477, 180 .......... 

$180, 057 $109, 372 

.......................... 820, 630 
$340, 361 

$85, WJ3 I 

6 
$38. 800 
$22. 500 

74 
ll? 
I 

44.15 
$8. 600 
2. 550 

10 
149.89 
$9. 250 
$0. 990 

kTurnbcr of vcsscls cmployed as 
“carryaways” .................. 

Net tonnage .................. 
Valuc ......................... 
Valuoof ontflt ................ 

Number of menhadcn handled .... 
Value to flshcrmcn ........... 

Numbcr of gallons of oil pre- 
pared ........................... 

Tuluc as Rold ................. 
Number of tons of Bcrap propared . 

Value as sold ................. 

8 
118.78 

$515 
14.588. 750 

$11. 518 

$7. 155 
923 

$6. 900 

36. 304 

$18. 760 

1890 . -.I 
9 

128.03 
$8. 350 

020 
20. 684 000 

$16: 171 

50. 369 
$11. 163 
1. 375 

$27. 574 

$1.--Tuble allowing the extent of the wholesalejisl~ trade of North Carolina in  1889 and 1890 . 
Cesignation . I 1889 . 

%?.-Table showing the oxtent of the oyster industry of North Carolina . 

.......................................... 1 68; 1 . 1. 36; 1 . ‘6:;  i nnah mnkal ..... : : : ................................ $45.000 $108: 000 $941 500 

Number of firms 
Number of persons employed ............................. 
Value of roperty ............................... $29, 150 $66 600 $34 850 _ _  _ _  ...... 
Wa e8 paid ............................................... $31; 874 ‘$53: 450 $64; 096 I Oys%rs handled ................................. bushels .. I 375 500 1 . ’861 262 1 C 2  250 

Valuc oaid ........................................ $121: 425 $280: 282 $170: 989 
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111.-FISHERIES OF SOUTH CAROLINA. 

The coastal region of South Carolina consists for the most part of a belt of swampy 
land from 6 to 30 miles in width, which is intersected by numerous ckeks, rivers, and 

’ chaiinels, forming iiiuurncrable large m d  small islands. The generally even outliiie 
of the shore is broken bywinyah Bay, Bull Bay, Charleston Harbor, St. Heleua 
Sound, Port Itoyal Sound, and s’ome other minor indentations. The principal rivers 
einptying directly into the ocean or into the bodies of water mentioned are the Pedee, 
Sautee, Combahee, and $avannah, all of which have commercial fisheries. Charloston, 
Beaufort, and Georgctowii are the principal cities on the coast and are the centers of 

1 the most important fisheries. 

THE FISHING-GROUNDS. . 

The waters in and adjacent to the swampy belt abound in fish, crustaceans, tor- 
rapins, and oysters, and are favorite spawninggrouiids for many species. The boat 
and shore fieheries m e  chiefly prosecuted in this region. The following account of 
the offshore grounds resorted to by the smack and boat fishermen of Charleston and 
other places on the coast of tho State will bear repetition in this report: 

Cape Romain Bank is a small rocky patch, about half a milo squarc, situated 8 miles SSE. from 
Cape &main light and 4 m ilcs S. by W. from tho ontcr shoal buoy. It 110s a depth of 8 fathoms, tho 
bottom consisting of lime rock and gravel with willow corals (gorgonians) growing upon it. Fish are 
cn,lIght on this ground from June to October, tho following varieties bcing takcn, namely: Sen bass, 
porgies, grunts, bhicfish, sharks, a few sailor’s choice, aud in October spottcd bass, which often weigh 
from 30 to 40 pounds cach. 

Inner East Bank boars SE. from Charleston light-ship; distance, 8 milos. It extends 1 mile cast 
and west an4 qnc-half milo north arid south, and has :L depth of 7+ fathoms. It is frequented by 
smacks and small boats, the smacks going thoro from June to Dccembcr anit the small boats only 
from June to Scptembor. Tho fi8hing is donc with .hooks nnd lincs, and the following kinds of fish 
are caught : Blackfish, porgies, jacks (abundant), and flounders. 

Ollter East Bank bears SE. by E. from Charloston light-ship; distance, 11 miles. It extends 1 
mile east and one-half mile north nnd south, imd h i & S 8 +  to 10 fathoms of watcr upon it, the bottom 
collRistirig of coral rock and yellow sand. 
Inner East Bank, the soason being tlfo samo and also the specics of fish taken. 

It is about a mile in diameter, 
with a depth of 12 fathoms, and a bottom of limo rock, sand, and willow corals. It is fished on, by 
smacks only, from Octobcr to April. Sea bass arc the fish chicfly caught in tho daytimc, but at night 
tomcod, butter-fish, tautog, and a fcw flounders are also taken. 

Olltcr Southcast Ground bears SE. 27+ milos from Charloston light, and extends 6 miles east 
and west and 2 miles north and south. The bottom is mostly coral rock, with many purple willok 
corals (gorgonians). Tho south sidc of the ground is covercd with large red shells, thc east aide with 
bright white sand and white sand mixcd with black specks, the west side with shells and sand. The 
smacks fish here froni November to April and May, the catch consisting of sea bass, bastard snappcrs, 
red snappors, and jacks. 

Inner Southeast Bank bears S.E. 10 miles from Charleston light, and extends 24 miles east and 
west 81id 14 milos iiortb and south. It has about 10 fathoms of water and 11 coral bottom. This is a 
sunimcr fishing-ground, and small boats m d  smacks visit it from May until August. I’orgics, black- 
fish, rudmoiith grunts, black grunts, tautog, sailor’s choicc, a n d  cobias are tnken. Porgics school 
hero abundantly in August, and aboiit 300 is considcred a ftibr day’s catch. T l i e s~  wcigli from tlircc- 
fourths of a pound to  1 pound each, nnd aro ticd in bunches of fivc each for sole. The averago daily 
CtLtch of blackfish is 250, of gruiits 300; but only a fuw t:Lutog, black grunts, and sdor‘s choico nru 
taken. Cobias come in May aud rcm:Lin until July; they drive all other fish away from these ground& 
The average daily catch of this species to a man is three. 

The same smacks :ind boats fish on this bank that visit tho , 

Easterd Hole bears SE. by E. 1Qmilcs from Charleston light. 
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Coffin Land Ground or Inncr Ground boars SSE. 8 milos from Charleston light, and is 3 miles long 
cast and west by 2g milcs wide north and south. Thc bottom is of coral rock, and tho depth 7 to 9 
fathoms. Smacks and boats fish 011 this ground with hooks and lines (the only mcthod pursued on 
these grounds) prin’cipally from April to Deccmbcr. Jacks arc caught from April to August, porgies 
from July to October, and blackfish and sea bass from the first of October to the first of December. 
The ztuerage daily catch to a man, of all kinds, is nbout 400 fish. 

Old Farms Ground boars SSE. 18 miles frbm Chasleston light, is 5 miles long east and west by 3 
miles widc north and south, and has a depth of 12 to 17 fathoms, with :L bottom of coral and broken 
sholls. Ses bass, rcd snappers, and 
bastard snappers arc the principal fish taken from Octobcr to April; but, besides thesc, a few tautog, 
black grunts, and rcdmouth grunts are caught. Tho bait used on this and other grounds in the vicinity 
is blackfish, shark, and squid. Tho daily catch of fish to a man is about 
three hundred. 

Outcr Old Farms Ground bears SSE. 25 milcs from Charleston light, and is 3 milos long cast and 
west by 16 milos widc north and south. The bottom is of coral rock with ‘‘ willows,’’ and tho doptll 
17 fathoms. This is also a winter p o u n d  for the same kinds of fish that are caught on the Old Farms, 
and fitihing is carried on from October to April. 

Its length is 13 milos 
east and west and its width om-half milc north and south. It lias 12 fathoms of water, and anuneven 
bottom of coral rock and yellow ~‘wi1lou.s.” This is a winter ground, resorted to by smacks only froin 
Deccmbcr until April. Blackfish, bastard snappers, red snappcrs, black grunts, porgies, and occa- 
sionally sharks, nurscfish, and squirrel-fish are taken. Bastard snappers are the most plentiful, 
while the other kinds arc gcnorally scarce. 

Outer South Ground bears S. + E. 27+ milos from Charleston light, and extcnds 2 milcs east and 
wcst and three-fourths of a mile north and south. The depth of wkter is 144 fathoms, and tho bot- 
tom consists of coral rock, ycllow [( willows,” and sponges. It is a winter ground, fished on from 
December to April. 

Edisto Bank bears SE. by S. 11 milas from Edisto Harbor. It is 1 mile long cast and west by one- 
fourth of a mile wide, and has a depth of 8 to 10 fathoms. The bottom consists of rocks and sholls, 
and on tho north sidc of red sand. The fish takcn aro E C : ~  

bass, porgies, redmouth grunts, a few jocks, and occasionally a cobia. Sharks (puppy sharks) are 
so plentiful in June as to stop fishing. 

Blank Ground bears SE. JJ 8.8 or 9 miles from Outer South Ground, and cxteuds 4 or 5 miles cast 
and wcst and 2 miles north and south. It has 14 fathoms of watcr, and the bottoni consists mostly of 
‘6 willows,” with sonic other corals. 

It is 1JJ milos long 
southcast and northwest, and one-half mile widc. Tho bottom consists of shells and corals, tho dcpth 
being 9 to 94 fathoms. This ground is rcsortcd t o  by the smacks, from August to January, for bleck- 
fish and trout, which arc takcn to the Charleston market, 50 miles distant.+ 

This is a winter fishing-ground, and only smacks resort to it. 

The blackfish is tho  best. 

Inner South Ground bcars S. 4 E. from Charlcston light; distance, 15 miles. 

Tho same kinds of fish occur upon it as upon the Inncr South Ground. 

Smacks fish hcrc from April to October. 

Fishing is best in January. 
Tybec Ground bears E. 4 N. 12 to 14 miles from Martin’s Industry light-ship. 

GENERAL IMPORTANUE AND NATURE O F  THE FISHERIES. 

Taking the value of the products of the fisheries as a basis, South Carolina ranks 
third among the States of this region, being surpassed by North Carolina and eastern 
Florida. The State occupied the same relative rank in 1880. In the number of per- 
sons engaged, South Carolina is in advance of Florida, owing to the relatively large 
semi-professional fishing population in the river fisheries. Oom pared with 1880, the 
results of the present canvms show an increase in persons and property and a de- 
crease in the quantity and value of the catch. An anelysis of the returns indicates 
that the decline has been chiefly in the shrimp, sturgeon, and alewife fisheries, while 
ill1 advance is to be noted in the yield of terrapin and Rhad. The most important 
fishery of this State is that for shad, after which, in order of their value, are the fish- 
eries for sea bass or blackfish, oysters, whiting, and shrimp. 

The Pieheries and Fishery Industries of the United Statcs. 
of North America. Pp. 53-55. 

- ______.____ _____ 
<Section 111, The Fishing Grounds 
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now ongagcd. 

In vo&gol flshory. ......................................... on trans mrting vossole ............................................ 
,111 131101*~ hsliorioa ......................................... 
on slloro, in flsil-hoUsus, uta.. ............................. 

Total ...............:---------.--......................... 

The principal opportunities for the development of the fisheries of the State prob- 
ably lie in the oyster-grounds and the facilities offered for their cultivation. A recent 
examination of tlie coastal waters of this State by the U. S. Fish Commission with 
reference to their. av:hilability for oyster-culture demonstrated the fact that tlie ntbtural 
oyster beds are being depleted and that recourse must be lrad to artificial methods if 
the supply is t o  be maintained. The natural grounds surveyed occupied less than SO0 
acres, but there are probably 15,000 or 20,000 acres of bottom now destitute of oysters 
that are suitable for planting purposes. Those persons who are interested in the 
subject should consult the report" in which tlie results of the survey are given. 

GENERAL NOTES ANI) STA'J'ISTICS. 

Three tddes follow, in which the coiitleriscd statistios of the fisheries of this skate 
me shown for the gears 1889 and 1SDO. 

From Table 23 it is seeii that in the latter year the fisheries gave employment to  
2,701 persolis, of whom 74 were employed in the vessel fisheries, 2,503 in the shc?re or 
boat fisheries, and 124 in the shore branches of the industry. 

The aggregate capital invested in the business, as indicated in Table 24, mas 
$127,762, of .which $29,325 represented vessels and their outfits, $31,804 boats, $22,108 
appafiktus, :tnd $44,525 shore property and working capital. 

The total 
yield in 1890 was 4,944,840 pounds, valued at $202,G02, of which inore t1i:Ln half w:ts 

Table 25 gives the quantity and value of each product of the fisheries. 

1889. 

73 

2,527 
42 

2.042 
-- 

represented by four species, viz, shad, sea bass, oysters, and whiting. 

- 
No. Valuo. No. ___ .-._____ ___ 

ve"~1s fishing ........................................... 14 $13,300 13 
loniiago .............................................. 222.39 ............ 217.38 
Out5t. .......................................................... 4,450 .......... 

Vee~~letmaneporting ........................................................... 2 
loimago .................................................................... 22.06 
cJutfit ................................................................................. 

Boats ...................................................... 1,284 31,147 1,227 
dpparatoe of ~ a p t ~ r a - ~ u a d  fiahorios: 

Lilies. .......................................................... 152 .......... 
Apperatus of cupturu-shore flahories: 

Soinos ................................................ 71 3,875 74 
Gillnuts .............................................. 1,551 17,030 1,380 
Misooiiunoous nete ................................... 763 2, O:IS 781 

Tong6 ................................................ 140 1,030 100 
20,125 .......... 

Cmli oapitiil ........................................................ 13,000 .......... 
Total ......................................................... 107,205 .......... 

Lilies ........................................................... 452 .......... 
fihorp property ............................................ .......... 1 

-- 
-- _- I--I ~ 

shrimp, terrapin, and mullet are of importance. 
Besides tliese, 

1890. 

07 
7 

2,503 
124 

2,701 

~ ..I__- 

1890. I Dosipnation. 
VILIUU. 

$14,800 

8,926 
10,000 

GOO 
31,804 

143 

4,008 
13,968 
2,404 
419 

1,110 
27,525 
17,000 

187,702 

.......... 

.......... 

"An invostigation of tho wrist witcrs of South Cimolinri with rufurouou to oyster-ciilture. Bal- 
kitin U. S. Fish Commission, 1890, pp. 303-530, 7 maps. 
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Alewives. fresh ........................................... 

Ilrenm aud porch, fresh ................................... 
Black bass, fi'osh ......................................... 
Bluefish, fresli ................................ ..........I. 

Catfiqh. fresh ............................................. 
Channel bass, fresh ................. i ..................... 
Drum, fresli .............................................. 
Hickory S l i d ,  fresh ..................... L ................ 
Mullet, fresh ............................................. 
Mullet. aalted ............................................. 
%a bWH, fresh ............................................ 
Shad . fresh ................................................ 
Shoepahoad, fresh ......................................... 
Suappcrs. fresh ................................................................ 
Spots and oroakors. f'rosli ........... _ %  .................... 
Striped h.sA fresh ........................................ 
Sturgeon, fdsli ........................................... 
Suckers, frosli ............................................. 
Whiting fresh ............................................ 
Miseella&ous fish . fresh .................................. 
Shrimps .................................................. 
Craba ..................................................... 
lerrapins ................................................. 
OyHterH ................................................... 
Caviar0 .................................................. 

SqUOteu 110 frCHh ......................................... 

r ?  

I 
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37, 160 $9JD 

103. 233 5. 139 

1, 995 100 
110, 060 3, 300 . 
132, I63 4. 618 
90, 870 3. 077 

170, 305 2, 095 
42. 918 1, 467 

104, 400 1, 810 
240, 000 8, 400 
880, 274 28, 302 
577, 457 42, 096 
38, 040 1, 265 

40, 050 1. 596 

10, 7n5 1, 010 
271, 980 3, 071 
48, 593 2, 257 

491, 582 19, 708 
502. 702 10, 430 
380, 400 19, 020 
80, 230 1, 302 
71, 325 7, 071 

*305, 340 19. 890 
12. 750 1, 509 

110. 119 4. I%9 

36.-Table of p~oducte . 
I 1889 . I 1890 . 

On fishing On transporting 
voasols . VeHSCIlS . 

1889 . 1890 . 1889 . 1890 . 
Counties . . 

.-- -_ - __ 
Chesterfield ... ............._..... _.. ............................. 
Marlboro ......................................................... : 
Marion ........................................................... 
Darlington ....................... ...._. '. ......................... 
Florenoo .......................... ..__.... ........................ 
Williamsburg .................................................... 
Georgetown and Horry ........................................... 
Orangobiirg ...................................................... 
Berkeley and Cliarloatoxl ......... 73 07 ........ 7 
Colleton .......................................................... 
Aiken .. .......................... ................................ 
Barnwell ................................. _. ......... ...._ ........ 
Hampton ..... _________._._.__.__. ....._ .. _.. ..................... 
Beaufort .......................................................... 

Total ....................... 73 07 ........ 7 
---_______- 

Species . 

In shqre fish . 
enea . 

1880 . 1890 . 
47 50 
43 45 

225 221 
30 32 

111 100 
83 84 

719 071 
133 126 
087 731 
110 111 
23 21 
75 70 
80 25 

211 210 

2, 527 2, 503 

- 

___ 1889 . 1890 . -- 
................ ................ ................ 
, ............... 

10 12 

28 106 

,. .............. 

........ ....,... ................ 

................ 

................ 

................ ................ 
0 

42 124 

4 ---- 

28 . GO0 
2.100 

1889 . 
.. 

47 
43 

225 
30 
111 
83 

729 
133 
788 
110 
23 
75 
30 

215 

2, 042 
. 

100; 480 
104 . 035 
129. 051 
88. 410 

184.018 
34. 237 
58; 000 

329. 876 
820. 104 
503. 259 
39. 100 
18. 500 
41 670 

105: io0 
11. 500 

203. 962 
4Y. 872 

523.520 
5%; 866 
371. 840 
93. 200 
74 948 

t 444 050 
12. 137 

lotal ................................................ 4.879. 125 I 200. 381 1 I-.- .. 4.944. 840 

* 43. 020 buahels . t 63. 150 b U S h ~ 1 8  . 

CONSIDERATION OF THE FISHERIES BY COUNTIES . 

.. 
Value . 

$740 
107 

3. 000 
5. 204 
4. 523 
2. 980 
2. 340 
1. 220 
1. 050 
7. 755 

20. 283 
41. 187 
1. 250 

553 
1. 450 
3. 004 
1. on4 
3. 850 
2. 277 

20. DJ0 
10. 645 
18. 592 

8. 370 
23. 204 
1. 980 

1. 740 

202. 002 

There are six counties of this State that abut immediatelyon the coast. all of 
which support commercial fisheries . There are nine others on the Savmnah.'Edisto. 
end Pedee rivers that have fisheries entitled to consideration as being of an economic 
nature . The extent of the fisheries in each county is .shown in the three following 
tables. which relate to persons engaged. capital invested. and products . The figures 
for Charleston and Berkeley counties are combined. owing to their close connections. 
which made it difficult to satisfactorily separate the statistics . 

%.-Table showing by couutics the number of persons mploycd in tho $ahYies of Soutk Carolina in 
1889 and 1890 . 

:)n shore. in fish- 
hOllH~S.~OtO . I Tota1' 

1890 . 
50 
45 

221 
32 

106 
84 

0r3 
120 
911 
111 
21 
70 
25 

210 

_- 

2. 701 
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I I ' 
^____ 

Goorgetown and Horry. Orangoburg. 

1889.. 1890. 1889. 1890. 

No. Val~o.  NO. Valuo. NO. Valuo. No. Veluo. 

Dosignation. --- ___-________- 
---- 

Vossolsfishing ................................................................... ................................................................... Tonnage.. 
( ) u t ~ t  ............................................................................... 

Vefl!lcls trrtnsporting ............................................................................ ronuagl3.. ................................................................................... 
o u t a t  ............................................................................................... 

Boats ........................ 320 $8,148 283 $7,711 36 $109 34 $101. 
Apparatus of oapture-ves- 

Apparatus of capture- shoro ' 

sol Aslierios : 

flsliorios : 

............................................................................. Lines.. 

Soinus ................... 12 1 400 12 1 335 3 120 3 120 
Gillnots ................. 433 13:76 368 t0:031 405 233 44H 224 
Miscollanoous nots .___._ 100 468 119 370 08 245 94 230 

.......................... ...... .... .... Lines 15 16 2 2 .... .... Tongs ................... 10 50 10 48 200 200 .................... ...... ............................... shore pro ody 8,000 3, no0 ...................... ...... ............................... Cash capital. 3,000 3,000 
-_______---_I--- ....................... ....... .... .... Total.  29,826 25,517 909 883 

gy.-Tabable elbowing by counties the apparatus and capital employed in the fisheries of South Carolina in 
1889 and 1890. 

-___ ' -  1 

Borkoloy -- and Charleston. 

1889. 1890. 

No. , Valuo. No. VPuo. 

14 $13,300 13 $14,800 

2 10,000 
22.00 ........ 

600 
287 18,529 331 19, 061 

152 143 

_______-__  
......... ........ 222.39 217.38 

4,450 ....... 3,925 

....... 

28 1,090 29 1,120 
46 1,440 00 1,982 
51 300 50 300 

280 240 
GO 400 78 457 

15,600 22, 000 
10,000 14,000 

65,517 89,827 

....... ....... 
....... ....... 

....... ....... 

Boats .................. 18 $106 1 90 $114 I 18 $103 I 
dppmatus  of capturo: 

Seinos ............. 3 102 3 102 

Miscellaneousnets. 34 159 36 103 15 75 

2 108 2 108 

Lines .................... 5 ....... 5 ....... 4 ....... ....... ....... 
Total ................... ....... ....... ....... ....... ....... 

Gill nets.. 

- - I _. __- 
Darlington. Florence. Willinmeburg. 

Designation. 

........................ 81 $387 78 $381 50 $225 49 $220 

seines ................... 4 215 4 215 ....................................................... 
0 ....................................................... 

._____ 6 5 ' ....... 11 ...... 11 ...... 

Boats 13 $72 14 
Apparatus of capturo: , 

............... 
--.I----- 

Gill nots.. 0 1  
Miscellanoous nots .__._. 6 20 '7 
Linos 5 .......................... 

1 

...... 
72 188 68 182 1 48 . 13; ' 47 131 

-----__ ....... ...... ...... ...... Total ........................ 318 ...... 320 580 574 365 357 

I 1  I I  I I  I 1  I I I 

I Colleton. I Ajkou. I Barnwell. , 

$686 I 61 1 Boats ...... .!. ............... 57 

Soines ................... 12 480 I 13 
Gillnoto ................. 217 539 217 
Miscollaneous nots __.__. 21 43 16 
Linos .......................... 9 ...... 
longs ................... 6 86 6 

Shoro proporty .................... 1,125 ...... 
Total ........................ 2,918 ...... 

Apparatus of oapturo: 

,. 
.-_c_-- 

8 ...... 29 ...... 27, ...... 23 25 
36 

1,115 
~~~- 
3,228 I...... I 256 1 ......I 240 1 ......I 422 I ...... I 851 

I 
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Designation. 

Vessel8 fishing 
Tonnage. 
Outfit 

Vcssols transporting 
Tonnage.. 
Outfit. 

5slrories : 
Lines 

Boats ........................ 
Apparatue of capturc.-vessol 

Ir.-Table thowing by counties the apparatus and capital mployod in South Carolina jisheries-Continued. 

1889. 1 1890. 1889. ' 1800. 1889. 1890. 
___-___ 

No. I Traluc. No. Valyc. No. Valuc. NO. Value. No. Value. NO. Value. 
___________I_ c__- 

................................................................... 14 $13,300 13 $14,800 ..................................................................... 222.39 ........ .217.38 ....... ................................................................................ 4,450 ....... 3,925 

.................................................................................... 22. 66 ....... ............................................................................................... GOO 

............................................................................. I 2 10,000 

14 $138 i5 $145 132 $1,040 127 $1,490 1,234 31,147 1,227 31,804 I ............................................... _ I .  ....................... _, ....... 152 ....... 143 

I Hampton. I .Beaufort. 1 Total. 

300 
30 
500 

8 
4 
98 

I I I I 1 - 1  Apparatus of capture-slrore 
fisheries: 

408 
110 
490 
25 
375 
500 

Seines ............................................... 
Miscellaneous nuts ...... 13 100 
Gill nets ................. I '1; 1 3;; 1 1; I 340 I 2' 1 71 

1.551 
753 

146 
....... 
....... 

Sturgeon. fresh. ....... 1,422 
Snckcr8,frosh ......... 1,325 
Miscellaneous.sh,f~,csh~ 5,369 

Total ............ 30,934 
__-- 

42 1,245 I 37 ............... I. ...... I. .................................... 
66 1,395 70 ....................... .......I ....................... 1 ....... 
217 5,037 1 202 --I 5,630 I --------- 225 I 5,800 1 232 , 1,925 1 77 I 1,840 74 

1,523 29,881 1,504 47,950 2,300 43,338 2,073 22,735 1,270 21,617 1,239 
____-_- 

_-I-..-_ - -____- 

....... ..... 1.- I 

$172 
500 

430 
...... 
...... ...... 
360 ...... .._..- __._.. 

I. 
3,308 1 .......I -- 

, 

3,875 
17,030 
2,038 

452 
1,036 
20,125 
13,000 

107,205 

3,085 
27,300 
1,375 
6,500 
7,840 
2,375 

74 4,008 
1,380 13,958 
734 2,464 

. .___ _ _  I 17,000 1'110 

....... I 419 

....... 27,525 

300 2,880 280 
535 45,600 1,365 
83 1,260 76 
484 11,740 6B4 
840 8,750 938 
285 1,562 250 

_(-I-- 1. ..... .1127,762 
- ' I _ _ _  I I  I I  I I I I 

28.-Table showing by counties and spedee the yield of the $dl&TiCb' of Sowtlh Carolina in 1889 and 1890. 

Chesterfield. Marlborough. Marion. 
-I_ -_ 

Speeiee. 1889. 1890. 
- 

Alewives, fresh 

.......... 8. 668 
Hickory shad, fresh ...I 
Shad, fresh ............ 9,194 
Stnrgcon, fresh.. ...... I, 067 
Suckers frcsh ......... 
Miscellr;neous8slr.fres~i 

....... 
$428 
259 
33 

1,078 
32 
485 
247 

......... 
8,580 
8, 412 
733 

910 
12,007 
5.870 

11,753 

....... 
2;; 

no 
1,1G5 

27 
494 
233 

........................ 
12,000 $585 12,240 
11,849 356 11,075 

455 22 489 
3,410 350 2,600 
711 21 607 
662 33 098 

9,557 383 8,783 

....... 
$594 
332 
24 
265 
18 
35 

' 351 

16, 200 
20,015 
14,680 

15,860 

3,500 
11,585 

........ 

........ 

$405 
976 
464 

I, 219 

150 
463 

...... 

....... 

12,300 $310 
20,800 959 
15,000 495 

10,021 1,386 

3,945 158 
12,750 486 

............... 

............... 

Total ............ 
Darlington. Florence. Williatnsburg. 

Specios. 1889. 1890. 1889. 1890. 1889. 1890. 

I I 
........................................... !:: Alewives 

Eiekoryshm1,frcsh Catfish,frosb .......... .... 8,378 911 $?3:!1 44 978 $%I 50 ",":I %ti :I/ % /  82 

Shad,frc?dl ............ 5,744 I '  515 5,336 526 14,448 1,110 13,178 934 11,082 890 

Brcam and perch, frcah 7,785 
_' 0,720 $243 ' 7,380 ' $186 I 3,240 ' 
............................................ 

78 

Bream and arch, fresh 

Hick& Rhad, fresh ... 
Shad, fresll ............ 
Striped bass, fresh ..... 
Sturgeon, fresh ........ 
Suckers fresh ......... 
Mieccll~neoustislr,frcreh 
oystors ................ 
Caviare.. .............. 

Catfish fms% .......... 1.- -;..:.I ....... I ..... __.I ....... 1 3 0 0 0  $180 3,440 
13 271 $742 13,580 $743 I l0:027 1 GOO I 8,960 I ....... ........ ...... ....... ........ 
...................................................... 1 .............................. 9,5201 U:/ 8,4001 120(  ........ 7,330 (...iii.!..i;iii.!. 
2,120 2,040 135 ........................ .................................. I: ....... I ...... -1:: _.._..I :::::..I::::..../:: ..... \:::::...I: 1 'Iota! ............. 
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%9.--il‘able 8hOtUi l lg  by couuties a d  specie8 the yield of tk~jhheries  of South Cavolima i1~1889 and 1890-cont’d. 

Total .......... 

I Guorgotuwn aid Horry. 1 Orangoburg. 

............................. 
-------__- 
940,022 42,201 023,021 40,081 30,000 2,831 34,814 2,258 I 

Borkeloy and Charleston. 

1880. 

I’ou11ds. Vnluo 
. 

............... ............... 
110, 000 $3,300 

............... 
878,974 28,131 
113,525 7.185 
33,040 1,005 ......... 1 ...... 
38,620 I 1,184 
87,078 2,629 
4,000 400 
4,800 150 ................ 

450,802 18,000 

................ 
-iGi 

1890. 
___ 
l’ounds 

........ ........ 
100,480 

15,064 
77,540 
19, 018 
4, 000 
40,000 

819,904 
111,150 
35,580 
18,500 

34,280 
80,710 

4,500 

493,750 

419,516 
359,840 
00,000 
51,525 
241,500 

....... 

....... 

5,260 

....... 

....... 

_- 
Value - 
...... ...... 
$3,000 

...... 
450 

2,320 
590 

. 230 
1,200 

20,088 
0, 840 
1,007 
553 

1,040 
2,418 
520 
145 

19,750 

12,540 
17,992 
1, ti20 
5,725 
14,700 

18,920 

...... 

.._._. 

__.._. 
__ 

__ ---__ 
Total for tho Stnto. 

1889. I 1890. __-___ 
Pounds. Valuo. Pounds 
--__- i !  
37,100 $939 28,000 
1,995 100 2,100 

110,060 3,300 100, 480 

103,233 5, 139 104,035 
132,103 4,618 129,051 
9U. 870 3.077 88.410 

........I....... I 18,500 

a02 702 I0 430 609,880 
.180: 400 19: 020 371,840 
80 230 1 302 93,200 
71’325 7’071 74 648 
305: 340 19: 890 442: 050 
12,750 1,509 12,137 

,879,125 200,881 4,949,840 
_---- 

$740 
107 

3.000 

5,204 
4,523 
2, 980 
2,340 
1,226 
1,050 
7,755 
20,283 
41,187 
1,250 
553 

1,4E0 
3 GO4 
1: 084 
3,850 
2,277 
20,930 

10,645 
18,592 
1,740 
8,376 
23,204 
1,980 

02, 002 
-1 

_I 
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Ohcatorfield. Mvxlboro. Marion. 
- -- ___ _-I___ 

Apparatus md epoeim. 1889. 1890. ' 1889. 1800. 1889. 1890. -__ -_ _________ ~ - -  
~ouiic~s.  value. pounds. value. pounds. value. pounds.lValur. 1 pounds. value. pounds. ~ d u o .  I -----c--------___-,-_- - _  ___-__-_-- - 

Seiues : 
CutfiRh, frcsii ........ 1,378 $g 1,:;; $30 . 919 $28 075 $20 .............................. 

' Iiickoryshad, frtash.. 082 36 455 22 489 24 .............................. 
Shad, ihHh .......... 3,390 384 3,108 280 ............................................................ 
Sturguon, i h l i  ...... 1,067 32 910 27 'ill 21 607 18 .............................. 
Suckere, frctllr ....... 994 BO 1,!47 52 662 33 098 35 .............................. 

Total ............. 7,900 660 7,070 435 1 3,044 117 2,042 104 .............................. 
-__-~-..--__~I_--___-------~ 

Othornsh, freak ..... 440 20 260 10 297 13 173 7 .............................. _----__-__--__------ - 
------- - 

Gill nota : 
Srcam and porch, 

Suckers fresh .............................. I- .................................... .1,500 150 3,945 158 
frosli ......................................................................... ?,Os0 $130 3,300 $130 
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Otl&erfi~li, fresh.. .............................................................. 1,950 78 
----..--------- 

Total ........................... .I.. ............ _'. .................... d.. ..... 8, 500 348 

Alewives, fresh.. ........ ...................... ........... 16,200 405 
Sl~uil, fresh ......... 5,801 094 8,045 885 , 3,410 350 ( ' - 2 ; S a O  265 15,800 1,219 

Othur fish, fresh ..... 420 1 15 370 13 I 2,125 85 1 1,280 GO .............................. 

llroani and porch, 
froeh ............. 8,830 428 8,580 415 12,000 '5.5 12,240 594 17,865 860 

CstBnh, fros11 _.___. _ _  7,290 218 7,400 222 10,930 J28 10,400 312 14,080 404 
Otherfish, froah ..__. 5,310 212 5,240 210 1 7,135 286 7,360 204 9,035 385 

___________________~-----__. --,I- __ __ --_--- 
Miscellmeous neta: I 

Suokors, fresll. ...... 10,875 435 11, U50 442 ........................................................... 
---I_----------- 

Total ........ > .... 17,090 1,144 20,065 1:340 I 5,535 435 3 860 315 32,060 1,624 ______-_ __--_--__--------_I ___--___/L---- 
1 Linos : 

Total ............. 

2,760 - 
9,995 3:: I - 

12,300 310 
16,021 1,380 

I_ 

28,321 1,698 -------- -- 

17,500 829 
16,ouO 495 
10,000 400 
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Darlington. 

Apparatus and Hpecios. 1889. I 1890. 

Florence. Williamsburg. 

1889. I 1890. 1889. I 1890. 

- - . _ _ . . ~ _ _ _ _  

ippiwntiis nut1 Rpeoios. 
' 

ieinus: 
Ilreamandpurcli,froxh 

Stlad, fresh ........... 

Othurflsh,fresh ...... 

.. Hickory slirtd, froall 

Striped bass, frasll . .  
Suokur8,frosli ........ 

'Total ............ 
:ill nets: , 
13roa"1ondpor~li,frusll 

Silad, f$osh ........... 
Sturgeon fresh ...... 
Sn&ers, $rogl,. ......... 

HielCory s]l&d, .. 

Other fish, fresh ..... 
Tot,al ............ 

discollancous nota : 
Catfish, fro& ........ 
Sllnd fresh .......... 
Stri*;c(lbnss,frogh... 
Othurfish,frosll 

Total ............ 
has: 
Uronmandporch,frogh 
catflfih, fro&. 

Total ............ 
()ysturs .............. 
Cavimo .............. 

Total ............ 

Zi8oollnneoiis : 

- _____-.__ 

Uarnwull. Colloton. % Aikun. 
-__ __ -_____ 

1890. 1889. 1890. 1889. 1890. 
, -  -~ 1889- 

._ 
pounds. value. PoundB. V U I ~ O .  Poml(18. value. I ' o u ~ ( I ~ .  vnluu. ~'ounds. V ~ I I I ~ .  ~ o m x ~ s .  \ ~ i ~ ~ u c .  

2,480 $198 2, 000 $208 ............................................................ 
_________--.- ~. ___ ___ __ ~- ___ 

............................................................ 

............................................................ 2,048 98 2,256 I13 

2 595 250 2,480 240 ............................................................ 
1:375 83 1,200 76 I 

l?, 720 092 11,711 1,081 

1,700 100 1,940 110 ............... 1 .................................. :... ....... . ............... ............................................. __---- ---- -____ 
20,918 1,721 22,247 1,828 ............................................................ ___ - __ - 
............................................................ 000 $180 3,440 $172 

8,938 550 12,427 1,022 2,039 $414 2,300 $370 1,040 lti0 975 150 
27 300 535 45,500 1,305 9,520 130 8,400 130 .............................. .:. ....................................................... 7, :J%J 370 7,220 300 

41,506 1,480 08,232 2,090 I 13,069 010 11,.300 541 11,970 710 1 11,041' 082 

408 20 505 25 ............... .I.. ........................................... 

.............................. 4,800 384 9,800 584 900 00 000 45 _-_.-- ------------ 
___ __.- __ --______-_ ___ ___- ___- __ 

2,500 50 2,890 00 2,843 102 2,480 140 2,187 130 2,304 144 .......................... 5;525 440 6,600 515 L... 3,533 325 3,029 280 

. 76 1,440 
490 . 50 . 400 40 ............................................................ 

90 ........ .-: ................... _---__---- -_---- - 
________-_.I_------~ __- 

..................... ........I ....... 1,220 

8,515 G40 9,790 1 015 4,083 237 3,020 230 5,710 465 5,339 424 
.______- -- 

! 

0,800 424 7,410 454 ............................................................ ........................................ 10,430 580 11,100 003 7,840 470 0, 050 41ti 

'0,800 424 7,410 454 10,430 580 11,100 GO3 7,480 470 0,050 410 

2,375 285 1,602 250 ....................................................... :.... 

--___---- -- -_____---.- 
__-___-I_- - --.-----_I_ ____ __- -______-_._- 

7,840 840 8,760 938 ............................................................ 

............... 
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%‘.-Table sltotoing by cotintiex, apparatua, ctc., the yield of the shore jsheries of South Carolina-Continued. 

Seines: 
I5ranm and perch, 

Channel bnsa. 
Iliok’ryslrad,frosh 
Mullet, fresh 
Mullet, salted ..... 
Shad,fresh 
Sheepshend,froali. 
Spots, freali 
bquetoa UG frenh. 
Striped%&,frcsh 
Sturgeon, fresh.. 
Sucki:rs,frosh 
Otherfish, fresh.. 

fresh 

_____ 
Georgetown and Horry. Orangoburg. 

1889. 1890. 

I 
......................................... 500 $40 420 $33 

............................... 512 24 508 28 

240,000 $8,400 320,875 $7,755 ............................. 
..................................... 2,850 259 2,927 270 

................................................................... 
2,420 145 2,100 1’20 .............................. 

.............................. 700 70 020 00 
............................................................. .................................. 427 26 375 22 

1,870 75 2,040 80 360 30 505 41 

................................................................ 
................................................................. 

............................................................ 

-__________I--- 

.............. 
4,000 
3.400 
9,010 

32,030 
2,200 
4,800 

Total.. ....... .1244.290 1 8,020 1344,021 I 7,955 I 5,369 I 448 / 5,415 / 454 

300 
105 
290 
979 
220 
150 

....... 
240 
85 

280 
900 
320 
145 

[ 2,100 I 107 

7 

.............. 
13,100 

192,280 
-_- 
_.~.____I 

...... 1 .......I ...... ....... 

383 

4,858 
__ .~ .- 

100 

331 
420 
995 
210 

21, 000 
495 

1,420 
310 
031 

....... 
.............................. 
14 GGa 755 14,453 722 1 ‘97; I 78 1 1,200 1 90 

0,320 
0,060 

24,108 

281,830 
6,200 

18,000 

Total ......... .)582,054 120,512 1479,517 (24,414 1 22,840 I I ,  173 1 22,5!33 I 1,178 

285 
300 
720 

19,645 
300 

450 

7,200 300 0,880 300 .............................. 
.............................. 
............................. .............................. 
.............................. ............................... 

.............. 

.............. 
3,800 

109,526 

1,800 

9, 800 

.............. 

.............. 

.............. .............. 
~- 

Berkeloy aud Charleston. I 

193 

0, 885 

180 

2!)5 

1889. 

kfiscell,zneous nota : 
Alewives, fresb.. . 

Shad, fresh ....... 
Striped bass, fresh 
Other!ish,fresh.. 

Total .......... 

C ~ t f i H ~ l , f ~ ~ 8 ~ l _ _ _ _ .  

Lines: 
Bluefish, fresh 
Bream and perch, 

fresh ........... 
Catfi811,fresh ..... 
Channel bam, fresh 
Drum, fresh 
Sea b,ws, fresh.. 
Sheepshead, fresh. 
Spots and croak. 

S uetengue, fresh. 
dliiting , f rash 
Othorfish,fresh .. 

em, fresh 

.............. 
26,::; I W;: 
90,000 1,000 

_ _ _ _ _ _ - - ~  
I-__ --___ 

8,000 210 6,460 182 .............................. 
45,933 3,225 43,9R3 3,099 7,241 GO9 0,260 578 
3,000 240 2, 800 224 .. ..I ......................... 
1,815 73 1,500 00 .............................. 

03,288 3,884 57,743 3,055 7,241 069 0,200 578 

4,540 136 3,000 !IO .............................. 

---- -- 
-------____I-- ________ ~ _ _ _ _  - 

................................................................ 
7,490 320 8,290 371 550 44 000 48 
8,530 300 8,700 300 .............................. ........................................................... .......................................................... .I 1.. .... 

............................................................ 
................................................................... ............................................................ ................................................................ 

4,225 169 4,500 180 .............................. 

....................................................... : ...... 

....... ....... ....... ....... ....... - ....... _- -- 

.............. 

.............. 

.............. .............. 

........I.. .... 

.............. 
12,850 
60,130 
15,305 

350,003 
30,180 

380 
1,500 

450 
10,500 

900 

110, 0G0 

29,010 
55,048 

150,802 
391,540 

,495,048 
--__ 

3,30C 

888 
1,650 

18,000 
11,730 

4!), 358 ___ 
r .  l o t d  .......... 

Iiscellaneoue : 
Shrimps 
Crabs ............. 
Terrapins ........ 
Oysters ........... 
Caviare ........... 

__ ------ --.___ 
20,245 780 21,400 857 560 44 GO0 48 
-_I_-_-_-___-_--- __ -__ 

...................................................................... 
1,WJO 42 1,200 45 .............................. 
2,250 260 2,700 350 ............................. 

17,500 1,000 18,200 1,300 .............................. 
9,375 1,104 8,760 1,505 ......................... ...... 

X0, 400 ‘18,020 
83 350 1 250 
51: 075 1 5: 221 

101,000 113,800 
............... 
_I-. -. 
955,825 38,291 
___I-. 

ll__l 

1890. 1 

....... 
30,000 

000 
40,000 

2,800 
8,950 

30,110 
3,200 
4,500 

13,000 

137,810 

....... 
3,900 

....... 
- 
- - 
....... 
........ ....... 

4,000 

107,250 

2,060 

10,000 

123,310 

....... 

........ 

........ 

....... 
- 
__ -. 
........ ........ ........ ........ 

-- 
100,480 

15,064 
41,540 
19, 618 

32,720 

25,330 
50, 600 

L93, 750 
395,826 

481,114 

160,840 
90,000 
51,525 

241,500 

........ 

300, 186 

- 
-I 

........ 
742,025 

,485,159 
__ 

--I ....... 
$930: 1 

1,200 

....... 
390 

4,490 
- 
-- -- 
....... 
....... ....... 

200 

0,000 

200 

300 

7,300 

....... 

....... 

....... ....... 
I_ 

__ -- 

....... 
1.426 
500 

700 
1,518 

.O, 750 
11,850 

L9, 380 
-- 
-- 
7,992 
1,020 
5,725 
4,700 ...... I 

LO, 103 

-1 
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Booiifort. Totnl. 

1889. I 1890. -1 1889. - ___ __ ~ 

29.-Table 8hOtUilLg b y  counties, apparatws, etc., the yield of the shor6jEsheries of Sootli Carolha-Continud 

Ysluc 

$23f 
124 

1,027 
25n 

1, 0OC 

285 
42ti 

540 
245 
257 
180 

1,117 

!, 400 
L, 340 

1,364 

8,402 

100 

1,082 
420 

1,208 
210 

1,347 
495 
180 

2,826 
1,505 
1,571 

- - 

1,004 

939 ad 7 
sa0 

D, 000 

152 
220 
200 
435 
08 
331 

__ 
~ 

2,111 

1,300 

__ _I 

3,819 
I,  957 
1,500 
2,095 
1,791 
080 

1890. 

Pounds. - 

3,020 
J, 027 
83,000 

5. 624 
40,009 
329,875 
25,789 
4, ROO 
10,950 
35,210 
6, :I90 
7,262 
4,775 
2,000 
26,155 

537,853 

2,100 

22,005 
6,060 
28, 613 
18,000 
426,058 

0, 200 
2,000 

190,700 
34,047 
40,150 

- 
-- - 

781,503 

28, GOO 
13,804 
1,810 

111,812 

2,830 
3,340 

11,050 

5,650 

--- 

3,200 

1,020 

183,116 

LOO, 480 

79,010 
112,220 
41, 540 
184,018 
106, 386 
34,240 

$241 
91 

1,ORi 
281 

I, 201 
7,756 
2,248 
21C 
405 

1,207 

22i 
255 
125 

1,101 

17, o m  

waa 

~ 

__ ___ 

107 

1,080 
300 
045 
450 

30,051 
360 
200 

3,023 
1,580 
1,758 

40,494 

740 
501 
113 

8,801 

177 
200 
264 
442 
05 
279 

11,081 

__ -- 

- 
-- -- 
3,060 

a, 903 
3, Ydl 
1,426 
2,340 
0,105 
1,040 

,018 27,890 808 
,050 58,350 1,828 
,620 520,500 20,740 
,411 437,031. 13,501 

,381 1,009,705 01,844 

,020 371,840 18,502 
,362 93,260 1,740 
,071 74,948 8,376 
,890 442,050 23,204 
,50L) 12,137 1,980 

,852 994,236 53,892 

- -- 
- - -__ 

-_-- 
______-__ 
~ 
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OPSTEB PLANTING AND UANNING. 

, During the years covered by this report, more attention was given to the question 
of oyster-culture than ever before in the history of the State, and two large companies 
were orgauieed with a view to develop the oyster industry. In 1890 about 18,000 
bushels of seed oysters were planted, but at  the time of the inquiry sufficient time* 
had not elapsed t o  determine what the results would be. Owing to  causes not defi- 
nitely determined, but probably on account of sand swept in by easterly storms, most 
of the plants of one company were lost. All the oysters planted in this State are 
placed in shallow water and axe exposed at low tide. The opinion is prevalent that 
oysters deposited in deep water wiII not live or thrive because of a luxuriant growth 
of sea weed which collects sand and mud and ultimately smothers the ,oysters. Mr. 
Ravenel believes, however, that oysters will live and improve if they are planted in 
Iocalities in which sand will not ordinarily accumulate, where the current is swift, 
and where the nature of the bottom is suitable; he states that experiments in deep- 
mater planting have usually been made at the foot of some bank where mud and sand 
collect. 

Besides the two companies mentioned, about 18 men annually plant from 400 to 
2,500 bushels of oysters daring the spring and summer months and take them up in 
the fall and winter for the Charloston market. They are planted in creeks near their 
homes, at a cost of about 30 cents a bushel, includinglabor, and bring from 50 cents to 
$1 per bushel when sold, 75 cents being the average price. 

In  1890 two firms, located in Charleston and Berkeley counties, respectively, 
engaged in canning oysters. The establishment of these works resulted in a large 
increase in the number of fishermen in these counties, with 8 corresponding increase in 
boats and in the quantity of oysters taken, though the low price commanded by the 
oysters intended for canning prevented any great augmentation in the value of the 
fishery. One of the factories cans fruits and vegetables as well as oysters, and the 
other did not begin operations until late in the calendar year 1890, so the results of 
this branch of the industry, as shown in the following table, were relatively small. 
Only 20,000 bushels of oysters were utilized and only 106,400 cans were prepared. 

300.-Tablc showing the extent of the oyeter-camning industry in South Carolina. 

Items. Items. 
l- ll -I- I 

Number of Brms ...... .. .. .. , ...... .'. ~ 

Number of persons employed .... .- . . . 
Vnlue of property.. ~. . . . . . . . . . . . -. -. . 
Cash o&piLlil.. . .. . . .. . -.. . . .. . . .. . . .-. 
Wage8 paid.. . . . . . . .. .. . . . . . , . . . . . . . -. 

Oystnrs utilized.. . . . . ....... bushels.. 20,000 
Value paid. - -. . -. . . . . . . . . - . . . . . . . . $3,000 

Cans propmud . . . -. . . . ...... number.. 106,400 
Value. .. . . . __. ..-i. .. .. . ... .. ._. . . $7,481 

Enhancement in valuo.. . . . . . . . . . . . . . . $4,481 
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IV.-FISHERIES OF GEORGIA. 

The coast line of Georgia is shorter than that of any other State in this section? 
its extreme length following the general ti-end being only about 100 miles; but it is so 
broken by numerous souiids, river inouths, and islands that its actual length is prob- 
ably not less than 500 or GOO milos. The coastal region is physically similar to South 
Caroliua, comisting of a belt of low sandy or marshy islands and peninsulas inter- 
vening betweeii the ocean and the mainland. Beginning on the north the principal 
islands are, in their order, Wassam, Ossabam, St. Catherine, Sapelo, ‘St. Simon, Jekyl, 
and Cumberland ; the largest sounds arc Wassav, St. Catherine, Sapelo, Doboy, Alta- 
msha, St. Simon, and Cumberland. Tlie chief rivers are the Savannah, foriniiig the 
boundary between Georgia and South Caroliiia, the Ogeecllee, Altamaha, Satilla, and 
St. Marys, the Iatter interve~~i~ig between Georgia and Florida. 

Savannah, the most important city on the coast of Georgia, is situated on the 
Savannah River, about, 20 miles from the oceau, and is the headquarters of the fish- 
eries and fish trade of the State. Otlior fisliiiig centers in the coast region are Bruns- 
wick, near the head of St. Simon Sound, aud Darien. 

FISHING-GROUNDS. 
I 

The faunal features of the coast and rivers of Georgia are like those of South 
Carolina. The sourids and river mouths are favorite resorts for numerous silt-water 
fishes and abound in crabs, shrimps, and terrapin. Sturgeon, Rtriped bass, shad, and 
:%lowives periodically ascend thc rivers, in which are also found a large variety of 
catfishes, suckers,, sunfishes, and other edible species. The ocean fishing-grounds 
coiisist of small isolated coral btbliks, to which snappers, blackfish, etc., are attracted 
in large schoQls by the abundance of food. The principal offshore grounds resorted 
to by the fisliermen of Georgia aro as follows: (1) Tybee Ground, described in the 
chapter ,on the fisheries of South Carolina; (2)  Tybee Deep-wahr Grou~d, situated 40 
miles southeast from the Tybee light-honse, which is about 3 miles long and 2 miles 
wide, has a depth of 16 to 18 fathoms, has a bottom of corals, “willows,77 sand, aiid 
shells, and is frequented chiefly from Jennary to March for blackfish and snappers; 
( 3 )  sapel0 Ground, located about 10 miles east of Sapelo Island, is 4 miles long and 1 
mile wide, is 9 to 10 fathoms deep, has a bottom consisting of corals and shells, and 
is visited by Charleston and Savannah fishermen from June to January, blackfish and 
snappers being caught. 

~ 

IMPORTANCE AND DEVELOPMENT O F  THE FISHERIES. ’ 

While the fisheries of Georgia are of less extent than those of any other State in 
this region, their relatively small importance depends upon the fact that they are 
undeveloped rather than upon any scarcity of fishery products or upon any difficulties 
in the way of prosecutiag the industry. In the nuinerous bays and 8ounds and in 
the shore waters desirable food-fishes are found in groat variety and abundance, but 
are taken only in small quantities. In the rivers, on the other hand, fishing has been 
more extensively prosecuted, and it would appear that in the case of the alewives and 
sturgeon there has been overfishing.. 
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Comparing the extent of the fisheries of Georgia in 1890 with that in 1880, it is to 
be observed that an advance has occurred in the number of persons employed, the 
amount of capital invested, and the value of the products of the salt-water fisheries, 
while in the river fisheries there has been such a serious. decline in the value of the ' 
sturgeon and alewives that the aggregate output for the State is eleven thousand 
dollars less than in 1880. The increase in the yield of oysters, shad, terrapin, and 
squeteague is a noticeable feature of the fisheries in recent years. 

The oyster, the most valtmble product of the fisheries of Georgia, is the one to 
which the greatest attentioii has of late years been directed and on which t$e State 
will probably most rely for the improvement of the fisheries in the coastal waters. 
Up t o  within a few years, the depletio2 of the best oyster-grounds in the State had 
been going on unchecked, and it seemed only a question of time when the beds in the 
most accessible situations would be almost exhausted. In $880, however, the legisla- 
ture enacted an enlightened law, taking eff'ect January 1,1800, for the regula'tion and 
protection of oyster-culture, which placed the industry on a firm footing and is no 
doubt destined to greatly promote the oyster interests. Under the provisions of the 
act authorizing the leasing of grounds to private persons for long periods of time and 
requiring the cultivation of same, the following transactions took place in Chatham, 
Glynn, and Camden counties in 1890: 

Chatham.. ........................... 
Glynti ............................... 
Cdmdou .............................. 

Total ............................ 

Countios. 

Acree. Bushe&. lluahele. 
450 30,000 $3,000 28,000 $1,400 

5,418 60,000 4,500 10,000 300 
1,378 27, 000 2.700 ....... .:. ............ 
7,246 117,000 10,200 38,000 1,700 

_____-- -- 

The legislature also authorized the appointment by the governor of an oyster 
commission, a d  secured, through the governor, the assistance of the U. 8. Coast and 
Geodetic Survey in making an examination of the waters of the State with reference 
to their adaptation to oyster-cultixre. The hydrographic surveys of the littoral waters 
were conducted by Mr. James C. Drake, ensign U. S. Navy, in the fall and winter of 
1889-90, whom investigations had a scope similar to those carried on by the U. S. 
Fish Commission in South Carolina, of which mention has already been made. The 
valuable report" of Mr. Drake notes the general depletion of the beds by excessive 
fishing, the area of the depleted grounds being 1,700 acres. 30,000 acres of bottom, 
now destitute of oysters, are considered suitable and availeble for oyster-culture. 
The report makes the followiug important reference to  oyster-canning and its effects: 

As a means of rapidly depleting the natural bods no more effective mothod could bo instituted 
than tho establishment of factories for the oanning of oysters. These in the end will be of great 
'bcnefit to the State, becaiise the sooner the natural beds are depleted tho sooner will the citizens 
engage in private cultivation, and enact laws that will givo inducoruent to capital. 

f On the sounds and cstuarios of Georgia, with rcference to oyster-culture. Bulletin No. 19, U. S. 
_____ .__ ____ .. 

Coast and Goodetic Survey, Washington, 1891. 
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Next to the oyster, the most important product of the fisheries is the shad, the 
yield of which in point of value is nearly equal to that of all the other fishes of tlie 
State. After the shad, the species in the order of'their importance are terrepin, sqne- 
teague, catfish, and shrimp. In the output of tomapin Georgia is surpassed only by 
Maryland and Virginia. 

CONDENSED STATISTICS OF THE FISHERIES. 

From the three tables wliicli follow a general idea may bo obtained of the extent 
and coiidition of the fisheries in  lSS9 and 1890. 

Table 31 shows that in the latter year 64 persons fouud employment in the vessel 
fisheries, 1,357 in the shore or boat fisheries, and 201 in the shore industries, the total 
number, 1,622, being an increase of 125 over the prcVioiis year. 

The vessels, boats, apparatus, etc., used iu tlie fisheries and the amount of capital 
invested are given in Table 32. The 23 vessels employed in 1890 measured 267.74 
tons and were valued at $26,800, the apparatus carried on them, consisting of seines 
and tongs, being worth $1,617 additional. The boats in use numlmed 788, and had a 
value of $9,766. In the shore fisheries the gill net is the most numerous and valuable 
form of apparatus, after which come the seine, pound net, and osst net, the aggregate 
value beiug $12,888, Shore property and working capital constitute the largest 
investment, amounting to $123,360, The total value of fishing property in 1890 was 
$174,431, ail increase of $53,456 over 1889, the advance being mostly due to additions 
to  the fleet of oyster and fishing vessels and to the working capital. 

The quantities and values of the principal products taken in 1889 and 1890 are 
shown in Table 33. In the former year, 2,643,533 pounds of fish, oysters, shrimp, 
&e., were landed, valued at $105,797; in 1890 the catch was 2,994,117 pounds, worth 
$123,563. The value of oysters is greater than any other species, amounting to $40,520 
in 1890, after which are shad wortli $30,918, terrapin worth $9,107, squeteague worth 
$7,011, catfish worth $5,178, and shrimp worth $6,081. The increase in the value of 
t1ie yield in 1890 as compared with the previous years depended largely on an impor- 
tant augmentation of tlie oyster output. 

How engaged. 

- 

1n rossol flshcrrioa. .............................. 
011 t,ranaporting voasol~ ........................ 

alioro flslieries.. ............................. 
On shore, irr flah.housus, eta .................... 171 201 

Total. .................................... 

F. C. 13. 1891-21 
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VessolH fishing ........................................... 
Tonnago .............................................. 
Oirtfit ........................................................ 

Vos~els transporting ..................................... 
Ontflt ........................................................ 

Soines ................................................ 
Tongs ................................................ 
Seine8 ................................................ 
Gill nets .............................................. 
Cast nok ............................................. 
Fyko nets ............................................ 
Pound nuts ........................................... 
Skim nets ............................................. 
Small traps ........................................... 
Lines ......................................................... 
Tungu ................................................ 

~ a a h  oapiFn1 ...................................................... 

I lonllngc * .............................................. 
Boats ..................................................... 
Apparatus of capture-vessel fisheries : 

Apparntus of oaptnre--x horo flsharies : 

Shore pro arty ........................................... 
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13 
118.50 

2 
27.37 

725 

0 
13 

18 
373 
152 
0 
5 

207 
76 

112 

$%-Table of appar.a tu8 and capital . 

Alewives ....................................... 
Bream and porch ............................... 
Catfish ......................................... 
Channol bass ................................... 
Drum ........................................... 
Hickory shad ................................... 
'Mullet .......................................... 
Sea bass ........................................ 
Shad ............................................ 
Sheepshead.. ................................... 
Spots and croakors ............................. 
Sqooteagno ..................................... 
Striped hars .................................... 
Sturgeon ....................................... 
Suckers ......................................... 
Whiting ........................................ 
'Miseollauooos .................................. 

linmps . ........................................ 
C r a ~ s  ........................................... 
Terrapins ...................................... 
Caviare ......................................... 

Oysters ......................................... ....................................... 

.Dosignntio n. 

36, 000 
20, 385 
102, 251 
32, 005 
18, 580 
18. 400 
57, 425 
8, 200 

358, 352 
5, 165 
14, 185 
130, 337 
13, 280 
206, 380 
5, 892 
11, 700 
X6, 274 

*1,142, 400 
13, 2or 
150, GOO 
43, 287 
38, 040 
5, 875 

I 1880 . 

Total 

33.-Table o.fproduct8. 

___ 
Vnluo . 
$6. 875 

3. OGO 
4. 000 

850 
7. 384 

........ 

........ 

423 
104 

587 
7. 458 
760 
240 

1. 250 

123 
204 
580 

36. 200 

120. 075 

887 

49. 240 

-- 

1800 . 
N O  . 

20 
212.33 

3 
55.41 

788 

28 
40 

23 
308 
148 
11 
5 

307 
76 

117 

....... 

...... 

1 ....... 
....... 
....... - 
. 

value . 
$10. 025 

3. 375 
11. 000 

2. 400 
D. 768 
1. 805 
312 

747 
7. 057 
740 
285 

1. 250 
893 
124 
308 
686 

61. 580 

........ 

........ 

71. ROO -- 
174. 431 

1889 . 1800 . 
Spooies . 

$720 
974 

8. 122 
I. 762 
331 
021 

2. 580 
402 

27. OOO 
a io  
807 

7. 183 
1. 100 
3. 888 

200 
660 

7. 640 
28. 684 

260 
5. 075 
035 

8. 270 
865 

~ 

24. 000 
18. 400 
102. 232 
38.870 
15. 000 
23. 100 
62. 740 
10. 000 
300. 680 
6. 000 
13. 800 
144. 000 
9. 000 
80. 580 
5. 023 
18. 374 
112. 897 

:1. 570 485 
b 4: GOO 
182. 180 
47. 886 
43. 050 
3. 000 

Total ..................................... ( 2.643. 633 1 105. 727 1 2.004. 117 
_ _ ~  

* 183.200 liushels . t224.357 bushels . 400 bushels . 5 500 bu 

THE FISHERIES CONSIDERED BY COUNTIES . 

V J U O  . 
$580 
888 

8. 176 
2. 215 

1. 150 
2. 381 

GOO 
30. 018 

300 

aoo 

790 
7. 011 
720 

1. 407 
311 

1. 080 
6. 250 
40. 620 

300 
8. 081 
1. 080 
0. 107 
440 

123. 583 

el8 . 

Of the twenty counties the fisheries of which are covered by this report. only six 
are directly on the seaboard. the remainder being on the Savannah. Altatmaha. and 
other rivers . The coastal counties are Chatham. Bryan. Liberty. McIntosh. Clynn. 
and Camden . 

The fisheries of Chatham County are much more important than those of all the 
other counties combined It has the most numerous fishing population. the greatest 
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Richmond, Burke, and Soreven.. 
Chatham 
Ury lLII 
MaIntosh 
Lauroiis, Nontgomory, Tsttn$1, 

Libor??, Pulnski, bodgo, y11- 
cox, lolfair, Coffoo, Appling, 
iind Wayno.. 

......................... 

Glynn 
Carlidon 

Total ....................... 

amount of invested chpitd, and the largest and most valuable yield. The only vessel 
fishing in the State is carried on from this county, and in the catch of nearly all of 
the principal products-shad, oysters, shrimp, terrapin, etc.-it takes the lead. Glyiin 
County rauks next to Chatham in the general importance of the industry, surpassing 
the latter in the extent of the mullet and squeteague fisheries. The other coast coun- 
ties in the'order of their rank are Bryan, Camden, McIntosh, and Liberty. 

The three tables which follow give a detailed view of tho fisheries by counties. 
The minor (mostly semi-professional) fishing on the rivers does not seem to require 
separation into counties. 

$4.-Table showing by counties the nUi&ber Of peraons MtY~Oyed in  the $sheriea of Georgia in 1589 and 1890. 

.................................. 72 
29 50 3 14 314 ............................................................ 70 ......................................................... 45 

................................................... 050 ............................................................. 120 .......................................................... 23 

29 60 3 14 1,294 
---______ 

07 
302 
71 
43 

I I I I ' I  

................ 72 
90 114 442 ................ 70 ................ 45 

Designation. 

077 ................ 650 
156 1 75 1 87 1 195 
41 ................ 23 

Chatham. Richmond, Burko. mid 

1889. I 1890. 1 1889. I 1890. ' 

---- 
1,357 1 171 I 201 I 1,497 

Vos!?le fishing ............................................... 
V o y l s  t,ransporting ......................................... 

lonnago .................................................. 
Outfit.. ................................................... 
Lonnape .................................................. 
outfit .................................................... 

Soinos .................................................... 
Tongs .................................................... 
Soinos .................-.-............................ 
Gill nota ............................................ 
CaHt not8 ........................................... Fykonots ................................................ 
Skim nets.. Small trap. .  ....................................... 
Lines ...................................................... 
Tongs .................................................... 

Sboro proparty ............................................... 
Cash oapitnl. ................................................. 

BoatH. .................................................. 
Appartua of oapture--vossol fl~hofios : 

Apparatus of oapturo-shoro fishorios : 

......................................... 

Total ................................................... 

I 1 I 

__ 
N O .  

35 

...... 
39 
10 

G 
20 

- 

07 
480 
71 
43 

?.duo. 

$218 

243 
677 41 I 

No. Vlllilo. , No. _-_____- 
...................... 13 ..................... 118.50 

..................... 1 ..................... 15.09 

32 $202 1 200 

..................... 9 ..................... 13 

............................ 

............................ 

95.-Table alunuing by counties the apparatua and capital employed in  the jiiehories of Georgia in  1589 
alba 1890. 

Vnlue. 

66,075 

3,000 
Lo00  

100 
3,348 

-- 

....... 

..... 

No. 

20 
212.33 ...... 

1 
14.37 

197 

- 

...... 

105 
480 

19,400 
13,200 

13,539 

.............. .............. ....... 
100 ....... ....... -_- ........ 

I I  ............. 
310 38 

18 
39 27 
91 ...... .............. 
50 I.... .. I 

10 

7 
15 ....... 
41 ...... 
D3. ....... ....... 90 
50 ....... ............................ ---- 

770 I ...... 1 749 I ....... 

- 
Value. 

610,025 

3, 375 
8,500 

- 
....... 

....... 
800 

3,318 

1,305 
312 

520 
3,870 

500 
270 

111 
500 

49,020 
41,700 

....... ....... 

L10,720 
- 
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$5.--Table showing hy ooumtieu the apparatus a i d  capital employed it& theJislierieu of Georgia-Continuod. 

- -  
No. Valuc. 

12 

Boat,s..... 42 $042 
Appiiratus of capture: 

Scinen .......................................... 1 
Gillnets ........................................ 42 1.479 
Castnets  ............................................................. 
Pbund nots ..................................... 5 1,250 
Lines ................................................. 8 
Tongs ................................................................ 

- ___ 
.......................................... r - - 

Fyka nets ...................................... 2 10 

Shore property ........................................... 2,100 

Total ............................................... 5,501 
--_-- 

-_ 

I Bryan. McIn t ash. - __ __ 
Dosicnation. 1889. 1 1890. 1889. 1 1890. 

No. 

1 

41 

45 

3 
5 

...... 

...... 

Lnurens, Mont omory, Tattnall, 

Liburty, milcox Teltair, l'ukski. Cofiee, D o (1 l ' p  c ~ , 
pling, knd Wayne. 

$562 1 30 I $435 1 * 27 

Glynn. 

' 3  ,,*E," 1 1; 1 4:; 1 14 .......... , 8 

Vessels transporting.. 
Tonnage.. ...................................................................... 
Outflt .................................................................................. 

Boats ............................................... 
Apparatus'of capture: 

Seines .......................................................................... 
Gill nets ........................................ 
Castnets  ....................................................................... 
Skim nots ....................................... 
Small traps ..................................... 
Lines ................................................. 
Tongs .......................................................................... 

Shore pr9porty 
Cash uapital 

Total ........... :.- .................. ~. ............. 

15 ....... ....... 
1,250 1 ....... 1::::::::) ....... 

1889. 1800. 1889. 1890. 
._-____ 

No. Value. No. 1 Value. No. Value. No. Valuc 
- ~ - ~ - - _ _ _ _  

.............................................................. 1 $3,000 2 $7,50( 
11.68 ......... 41.04 ....... 

750 ....... 1, GOC 
337 $1,023 352 $1,057 67 1,387 107 3,684 

4 140 5 140 
160 320 164 539 36 1,095 45 1,24C 

22 110 26 12E 
201 849 302 878 .............................. 
50 84 49 83 .............................. 

77 ...... 85 ....... 8 ....... a 
8 40 11 56 ............................................................................ 7,200 ....... 8,llC ............................................................................... 3,000 ....... 23, OW ---------- - 

2,353 ...... 1 2,442 ...... ./ 16,730 ....... 45,468 
I I I I .  

5 ....... ....... 
2,280 ...... 250 ....... .......... 1 > I  3 q  3 

--- 
Value. 

$6,675 

3,960 
4,000 

850 
7,384 

423 
104 

- 

........ 

........ 

5,789 ....... 1,203 ....... 

No. 

20 
212.33 ....... 

3 
55.41 ....... 

788 

28 
40 

-- 

$26' 

7! 
30( 
4( 

V o s ~ ~ l s  Bahing ..................................................................... 
lonnage ........................................................................ 
O U t ~ t  ................................................................................. 

Vessels transporting ......................................... 
I .  lonnagc 
o u t a t  ................................................................................. 

Hoats ............................................... 
Bpparatus of capture-vessel fisheries : 

Seines .......................................................................... 
Tongs .......................................................................... 

Lpparatus of capture-shoru lisishories: 
Saince .......................................................................... 
Gill nets ................. -:. .................... 
Cast nets ....................................... 
Pyke nets ...................................................................... 
Pound nets ..................................................................... 
Skim nets. ...................................................................... 
Small traps ..................................................................... 
Lines ................................................. 
Tongs .......................................... 

Shore property ........................................... 

Total ............................................... 

........................................................................ 

:ash capital .............................................................. 

..... 

. - .. - .... 
No. Value. No. Value. No. 

13 
118.60 

.:. ................... 2 
27.37 

14 $331 32 $656 725 

9 
13 

18 
7 195 8 285 373 
7 35 6 52 152 

9 
5 

207 
76 

2 ...... 2 ...... 
15 112 

240 ...... 250 ...... 
7,100 ....... 

813 ...... 8,290 ....... 

----___ 

2 10 3 

--___---- 

Designation. 

1,250 
807 
123 
294 
500 

49,240 
36,200 

5 
307 
76 

117 ....... _ _ _ _ _ _  . 
....... 

__- 
120,975 I . .  ..... 

-- 
Value. 

;lo, 025 

3,375 

2,400 
9,766 

1,305 
312 

747 
7,957 

740 
285 

1,250 
893 
124 
306 
586 

51,560 
71,800 

...... 
11,000 ...... 

- 
74,431 
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Pounds. 

8,000 
3,330 

72,052 
20,850 
10 000 
13:060 
15,300 
10,000 

138,775 
5,000 

10,000 
51,000 
5,000 

34,680 

. 

Species. 1 1889. 1 1890. 1 1889. 

Tdue. 

$340 
148 

2,177 
1,250 

200 
048 
708 
GOO 

11,050 
300 
600 

3,060 
400 
704 

__- 
Aloivjves ...................................................................... 8,000 

Catti811 .................................... 46,005 2,832 45,751 2,770 72,624 
Bronnlnndperch .......................... I 2,4801 $1241 2,120; $1201 4,344 

&mtoafuc. 
Striped ass 
Sturgeon .................................. 
Suckers. ................................... 
Wliitiug ............................................. 
Miscollnnoous ............................. 

.............................. .......................... 13,675 
12,000 

Cliannol bass 
.......... 

19,225 

Slind ....................................... 

................................................................... 51,917 ................................................................... 8,200 1 25,200 360 I 119,000 
1,430 86 .......... .................... 7,80U 

1268:; 1 
0,247 1. .. '982 1 5,920 308 1 90,123 

..... I... 
14 18P 
61:041 

803,100 
4,000 

130 100 
40:GOO 
34,020 
2,760 

....... 
850 

3,691 
29,035 

300 
5,100 
1,000 
7,090 

400 

__ 
V d U O  

$300 
198 

2,180 
784 
240 
600 
901 
492 

9,590 
310 
590 

3,115 
700 

__ 

2,200 ._.._. 
460 

5,207 
18, p20 

250 
4,500 

855 
5,190 

700 

Oysters 
Quahogs. 
Shriiups 
C r n ~ s  .......................................................................... 
Terrapine 
Cavia ro 

58,102 
~ __ 

........................................................................ 074,800 ...................................................................... 3,200 ....................................................................... 120,000 
41,607 ..................................................................... 31,140 ........................................................................ 4,825 

Alowirea .................................. 
Brerm nnd porch .......................... 
Cntfisli .................................... 
Chaunel base 
Hickory shad .............................. ;IZrrllot .................................................................. 
Slind. ...................................... 

28,000 ' $420 16,000 
0,610 300 5,004 

4,800 240 8,040 

97,305 7,485 114,725 

25,654 730 26,UB'd ........................................................... 

McIntosh. 

$240 
222 
784 

402 

8,825 

320 
270 
219 

40 

....... 

....... 

....... 

....... ....... 

I .  .......... 1 .  . 

. 

l?? wu 
. 

S q u o t e n r  . :. 
Striped .............................. 
Sturgoon .................................. 
Miscallnneous ............................. 

.................. ... 

Ovatora .................................... I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.......... 
3,400 

850 

15,080 
4,000 

9, nzo 

T'lrrupins. ........ 
Caviarti.. ................................. 250 

................ 
3,000 
1,100 
4,180 

20,475 
10,500 

$215 
55 

285 
945 
720 

I ......... I. 

... 

... 

.......... 
2,800 
4,113 
8,400 

.......... 
25,200 
3,870 .. ^^^  

Total ................................ 
. - _- 

Speoies. 

4,bVU I .......... 
200,244 I 10,445 1 194,305 I 11,322 1 80,880 1 3,791 1 50, 008 1 3,2Gl 

Liborty cox, Toifair, I'ulaski Coffd, ~ o d  Appfi;g, e Wid and 

___ __- 
Laurons Noutgomory Tattnall 

G l w .  
Wayne. 

1880. I 1800. 1889. 1 1890. 

...... ...... ...... 
$230 

43 
2G0 
096 
040 

Ov8teI.a 

Crabs ........................................................................... 
lorrapins.. 
Caviare 

~ t r i n i p a  
t 1  

,, l o t n l  ................................ 

...... 
540 
232 
400 
750 

........................................................................ JUB,M(IU U , l W  ....................................................................... 25,000 1,195 
1,280 04 

........................................................................ 875 105 

102,237 10,577 105,2?2 10,831 643,789 14,741 

.................................................................... I, 920 265 

- _ _ _ _ _ ~ - - - -  

...... 

21,200 
900 

5,640 

795 
48 

826 

..... 
143 
207 
240 
385 

........I ....... 

1 Pounds. I Vnlua. [ I'ounds. 1 Value. [ Pounds. 1 Value. 1 Pounds. 1 Vnluo. 
_______l__ _____ 

Bream and pwoh .......................... 
Catfish.. ................................... 
Cllanllolbass 
f)ruoi.. .................................. ......... ...... ....... ...... -. ~~~~~ Hi&ory shad .................................................................. 750 58 
Mulltit ......................................................................... 20,900 1,070 
Sliad ....................................... 99,177 7,574 99,803 7,081 14,820 084 
Spots md oro&em ............................................................ 8,480 174 
Squeteague .................................................................... 54,840 2,742 
Sturgoon .................................. 3,840 20 2,800 20 8,120 232 

Miscellaneous _"A*!!!? !,*E! 
.................................... ................. Suckers 4,017 199 4,493 225 Whiting.. ............................................................. 1,300 ..... i..! 3,U40 152 ............................ .{ 940 40 

.......... I... ... 

..........I ....... 

................. ---- 
749,988 18,329 
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Alewives 
Bream and porch 
Catflyh 
Channel hnss .............................. 
Drum ...................................... 
Hickorgsh ad 
Mullet ..................................... 
Seabass 
Shad.. 
Slieepshead.. 
Spots and oroakera ........................ 
Squeteafue ................................ 
Striped ass 
Sturgeon 
Suckers 
Whiting ................................... 
Miscollaneous ............................. 
Oysters.. .................................. 
Quahogs 
Shrimps ................................... 
CrahH ...................................... 
Terrapins .................................. 
Caviare. 

Total ................................. 

%'.--Table showing by counties and specics the yield of the fisheries of Georgia in  1889 and 1890-Continued. 

I Camden. I Total for tho State. 

Pounds. Value. Pounds. Value. Pounds. 

...................................................................... 38,000 .............................................................. 20,385 ......................................................................... 192,251 
2,900 $148 3,100 $155 32,095 
910 18 1,000 20 10,580 .................................................................. 18,400 

7,300 292 7,220 289 57,425 ........................................................................ 8,200 ......................................................................... 350,352 .................................................................. 5,105 
870 43 800 40 14,185 

13,000 080 16,800 840 130,337 ................................................................... 13,280 ....................................................................... 206,3fJO ........................................................................ 5,GW 
950 48 1,010 51 11,790 

5,890 294 0,980 349 130,274 
90,720 1,532 139,797 2,249 1,142,400 ....................................................................... 3,200 
5,000 280 4,800 160 150,000 
320 16 240 12 43,207 
480 05 1,410 206 88,040 ....................................................................... 5,875 

129,000 3,422 183,157 4,391 2,043,533 

____ .__~_ I____  

------- 

~ _ _ _  
Species. I 1889. I 1890. I 1889. 

Apparatus and spocins. 

Tongs: 

Seines : 
Oysters ........................... 
Terrapin ......................... 

Total ........................... 

1889. 1890. 

Pounds. Value. Pounds. Value. 
~ _ _ _ _  

____-_______ 
*205,800 $5,220 1250,000 $7,100 

t22,140 3,090 §"8,152 0,310 

227,940 8,910 278,752 13,470 
- ~ - - -  

__ 
Vnluo. 

$720 
974 

8,122 
1,702 
331 
921 

2,589 
492 

27,000 
310 
807 

7, lB3 
1,100 
3,838 
299 
000 

7, ffl0 
20,684 

250 
5,975 
935 

0,270 
805 

.05,727 
- 
- 

1890. 

Pounds. 

24,000 
18,400 
192,232 
38,870 
15,000 
23,100 
52,740 
10,000 
309, 000 
5,000 
13,800 
144,001) 
9,000 
80,500 
5,023 
18.374 
112,897 
570,485 
4,000 

102,160 
47, 800 
43,050 
3, 000 

994, 1.17 
- 

- 
Value. 

$580 
888 

8,175 
2,215 
300 

1,150 

000 
30,018 

300 
790 

7,911 
720 

1,491 
311 

1,000 
0,259 
40,520 

300 
0,081 
1, 000 
9, 107 
440 

2, 381 

23,503 
L 

PRODUCTS WITH REFERENCE TO APPARATUS USED. 

In the limited vessel fishing now carried on in Georgia, seines and tongs are the 
only forms of apparatus used, and terrapin and oysters are the only products taken. 
The results of this fishery in the two years covered by this report are shown in the 
following table, which relates to Chatham County, to which the use of vessels is 
confined : 

37.-Table showing by apparatus the yield of the vessel$sh~r*ice of Georgia in  1889 and 1890. 

*29,40 

The kinds of apparatus employed in the shore fisheries are much more numerous, 
and .the following table, giving the quantities and value of products taken in each form, 
presents some interesting facts for the dSerent counties. The most importaut means 
of capture are gill nets. In 1890 those took 608,662 pounds of fish, valued at $37,063. 
The next prominent apparatus are lines, which yielded 353,272 pounds of fish, worth 
$17,887. The other forms of apparatus used in the capture of fish proper-seines, 
pound nets, cast nets, fyke nets, etc.-are relatively unimportant. 
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Appuratus nnd spooioa. 
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Riohmond, Burke, and SO~VOII.  

1889. I 1890. 1889. 1 1890. - 
Value. 

1,071 

048 
500 

11,050 
960 
704 
240 

14,702 

__ - 

- 
__ __ 
....... ....... 
....... 
....... - __ 

340 
103 
240 

3mall tra 8 :  
cat5s\ ................................. / 0,770 1 407 1 0,818 1 404 I ......... 

~ _ - _ . -  
~ __-= 

743 -_ -- 

Soinos : 
Channol bass 
Mullot.. 
WliitinF 
Misoellanoous flah.. 

---I- 
.___ 

Pouuda. Value. Pounds. Valuo. Poundr ----- 
.............................................................. 3,07! ................................................................... 3,224 ................................................................... 2,001 ....................................................... 3, GO( 

Total 

Gill nets: 
Hiokory shad.. 
Mullot 
Shad ....................... ........... 
Squotenb.iie 
Sturgoon ............................... 
Miscellaneous ti8h ..................... 

Total ................................ 
Castnets: . 

Rreumandperoh ...................... 
Cat5sh ................................ 
Suokere ................................ 
Miscoll~neona fieh.. ................... 

.- ---. --- 
.................................................................... 12,501 

............................................................ 12,001 ..................................................................... 10,OOI 
4,680 4747 4,397 $702 123,47( ................................................................ 11,915 
10,800 240 25,200 300 119,00( 

25,700 1,249 33,597 1,312 288,881 

2,480 124 2,120 120 ......... 
1,325 00 1,290 87 ......... 
1,075 100 1,430 80 ......... 

857 50 020 55 ......... 

-- - __ ____ -----_-___ 

4,220 202 4,000 250 8,60( --__-__-- 
- - 

300 8,000 
210 1 5,000 
480 3,000 

000 
800 

9,590 
715 

325 
2,200 

13,06( 
10,00( 

ll8,77L 
16,00( 

4,302 
34,58( 

14,230 

$350 
208 
250 
203 

216, 775 -- --- 
................ ................ ................ ................ --- 
................ - - ~ -  ____ Total ................................ 

Fyke nets : 
Alcwivos 

Striped bass 
CatflBh 

Total, 

Skim nota : 
Shad ................................... 
Miscellaneous fleh.. ................... 

Total ................................ 

~~~ ~ 

6,337 364 5,700 348 ......... ---- 
.................................................................. 8,000 

............................................................... 0,000 

.................................................................. 21,000 

..................................................................... 7,000 

------ 
---- - --___ ---- 

1,820 224 1,025 200 ......... 
280 15 200 13 ......... 

2,100 a39 1,825 213 ..... :... ---_--- 
-. - .. - __ -- ____ ~ - - - - .  

990 -_ 

198 
1,970 

'240 
492 
310 
600 

2,400 
220 
340 

4,782 

12,142 

13,400 
250 

4,500 
855 

1,500 
700 

Il, 205 

IO, 19% 

aoo 

--- 
16,000 ___- -_-_ 

................ ................ -- 

................ -- ____ 

................ ---- ---- 
3,330 
07,052 

10,000 
10,000 
5,000 
10,000 
36,000 
2,000 
10,000 
52,012 

220,000 

012,600 
4,000 

130,160 
40,060 
6,808 
2,750 

807,044 

1,280,182 

15,000 

--- 
- - ~  

-.- 
-- ---- 

....... 

Linos : 
Broam and porch ............................ 
Catflsh ................................. 
Chunnol bass 
Drum 
Soa bass 
Sheopehend 
Spoteaudoroakkere 
Squetea ue 
Striped &us, 
W~it ing  

. Misoellamoue fish ..................... 
Total ................................ 

disoellanoous : 
Oyeters 
Quahogs.. 
Shrimp8 
Crabs 
r 1  lerrapins 
Caviar0 

Total 

Qrmd to i l . .  

.1.. .......................... 4,344 
38,570 2,336 37,643 2,286 06,024 .............................................................. 10, OOO ...................................................................... 12,000 ................................................................... 8,200 ................................................................ 5,166 ........................................................ 9,835 ................................................................ 40,000 ............................................................... 2,200 ................................................................... 5,800 

890 55 800 60 80,023 

39,400 2,390 38,443 2,335 243.191 

.................................................................... 409,000 ................................................................. 3,200 

...................................................................... 41,067 

.................................................................... 4,625 

~-~ 

................................................................... 120,000 

.................................................................. 9,000 

.................................................................... 047,492 
----________ 
___-____- ~ ________ ---- __ ~___ ........................ 1 80,307 4,049 80,443 4,612 1,218,070 1 

900 
200 
000 
300 
GO0 

2,100 
100 
800 

3,148 

LO, 710 . 
!1,875 
300 

5,108 
1,000 
1,374 
400 

IO, 055 

- 
- -- 

- 
-- 
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Pounds. Valuu. 

.................................. ____- _____- 

%?.-Table showing by counties, upparatim, atid species the yield of the shore $s i~er ies  os Georgia i i i  

1SS9 ntitl 1800-Continuad. 

2,500 1 $100 

a 66 

Apparatiw :~nd species. 

2,970 $110 ---__-- 
Seines: 

Misoollanoons fish.. .................. 
__ 

4,800 240 8,040 
97 305 7,485 113,100 
a3:OOO 1 600 16,120 

135,705 8,325 136,260 
_________- 
-I__ ___I- - - - ----- 
.................................. .................................. 
.................................. 
---I -- 
................................. 
__I___^-__ 
__I__-_^_ 

3 1 1  nets: 
Hickory shnd ......................... 
Sl iMl .  ................................. 
Sturgaon ............................. 

Total.. ............................. 

__-- 

402 
8,700 

270 

9,372 

-- 

h t  note: 
Mullet.. .............................. 
Mlscollancou~ fish.. .................. 

Total ............................... 

Srjuetoague.. ......................... 

................................... ................................... 

................................... _ _ _ _ _ _ _ ~ - - -  I_____.___-_- 

................................... ................................... ................................... ................................... ----- ................................... 
__-___---- 

Tyke nets: 
Catfish ............................... 
Miscellaneous fish.. .................. 

Total. ............................... 

52,950 -_-- 

’ound nots : 
Alewives. ............................. 
Catfisl1. ............................... 
Shad ................................... 
Striped bass ........................... 

Totnl ................................ 
_I_I___- 

1,380 1 41,695 1 1,285 ~_- - - -  ____-- 
I I 

.ines: 
Bream and percli.. .................... 
Catfish ............................... 
Channel bass ......................... 
Niscellancous fish.. .................. 

Total ................................ 

squoteaguu. ........................... 

discollanoons : 
Oysters ................................ 
TorriipinH ............................. 
Caviare ................................ 

Total.. .............................. 
Grand total.. ...................... 

Brgau. 

1889. 1 1890. 

................................... ................................... 
1,534 1 70 1 918 1 42 

II,QQB 480 0,000 1 360 ~ - - _ _ ~  ---- 

................................... ................................... 
375 60 

-_-_I-- 375 GO 

McIntosli. 

1889. 1 1890. 

850 $CJ 1,100 $65 
15, 080 20,475 045 
25,200 1 E: 1 2,BGO I 143 

41,130 1 I, 270 1 24,436 1 1,143 
I-- 

_______ ___-___- 

4,000 

----- 
6,990 I 440 1 7,370 1 493 

__.-_____ 
___-___-I- 

2,000 

.........I..................,........ 

I_--- 

18,500 1 1,150 1 10,380 1 025 

80,880 3,791 60,608 3,201 
-- 

__---_--_I_ 
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__ 
Value. 
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...... 
q395 
45 
800 
915 

2,625 

820 

5,500 

...... ...... 
- 
- -_ 

179 
580 
200 

939 
- 
-_ -- 

....... -_ -_ 

....... -- 

....... . -. . - . . 
200 
80 
150 
200 
159 
370 

1,105 
- 
- 
E, 990 
795 
48 
820 ....... - 

LO, 005 

18,320 
- - 
- 

%.-Table 8Hozr:ing by counties, apparatus, and apeoies the yield of tlic shorc jhhe?*k?s of Georgia ,in 1889 
and 1890-C ontinued. 

Lauren8 Montgomcr Tattnall 
Libor; Pulnski a o d w ,  Will 
cox &Ifair, cdffee, ipp~ing,  
and Wnyne. 

Apparatus aud species. 

Glynn. 

>ill iicts: 
Xrenm and porch ...................... 
Chnnncl bass ......................... 
Hickory shad ......................... 
Mullet ................................ 
Shad.. ................................ 
Sqiietcnguc. .......................... 
Sturgeon ............................. 
Suckvru. .............................. 
Miscellaneous fish.. ................... 

Total.  ............................... 

Value. 

h a t  nets: 
Mullet.. ............................... 
Sgeteagiic .. '. ......................... 

rraellancou8 flsh. .................... 
Total.. .............................. 

--___ 
Pounds. -- 

;kim nets : 
Shad.. ................................. 

P O l l ~ d E .  

4,205 

42,055 

3,040 
4,017 
U40 

54,857 
---_. 

................. 

$mall t,ra 8 :  
CRtftsfi.. ............................... 

VdUO. Pounds. VdUC. Pounds, 
- 

$210 4,840 $243 ......... 
8,160 
750 

19,700 
3,180 41,779 3,218 14,820 ................................... 42,000 

20 2.800 20 8,120 
199 4,493 226 ......... 
40 1,800 09 14,370 

3,001 65,272 3,770 107,020 

................................... .................................. ................................... 

_._----- 

................................... 7,200 

............................... :... 3,520 
.(........ ........ 1 8,040 

h c a :  
. Bream end peroh ...................... 

catfish ................................ 
Clinnnel bnss .......................... 
Drum.. ................................ 
Spots iind croakers .................... 
S ueteaguc ............................ 
41iit iug.  .............................. 
Miscdlalieous fish.. ................... 

$408 
38 
788 
084 

2,100 
232 

Total. ............................... 

Oysters.. .............................. 
Slirirnps ............................... 
Crabs.. ................................ 
lvrrnpine.. ............................ 
Caviare. ............................... 

Total ................................ 
Grand totnl .......................... 

liscellaiicous : 

, >  

................ 
7,920 
900 

21,500 
19,800 
50,500, ......... 

....... ..I.. ___ 

57,122 4,394 

13,943 707 - - 

1889. I 1890. . 1889. 1 1890. 
__-/__-.__ 

............... .I.. ...... 19,360 ____-____ -__----__-- 
58,084 4,468 ......... 

12,850 041 .......... ______--___- -- ___ 

................. 

................. 

2,840 I 142 
33,405 1,073 

3,100 1 165 .......... 
35,910 1,797 .......... ................................... 3,840 ................................... 3,664 ................................... 3,480 

................................... 4,200 ................................... 3 040 ................................... d280 

................................... 302,880 .................................. 25,000 ................................... 1,280 ................................... 1,920 ................................... 875 -__---- 
7,701 

4,741 

4,909 117,020 --- 

--- 
680, 988 

749,388 
--- --__ 

:E 1 ,$E 
170 4.000 

...... ...... 
192 
73 
114 
210 
162 
314 

.......... .......... 
4,000 
4,000 
3,000 
4,000 
3,180 
7.520 -- 

1,116 25,700 --- i 
0, 132 559,188 
1,195 21,200 

04 I 900 
265 5,640 I 
105 .......... 
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$8.-Taable showing by counties, apparatus, and species the yield of the shore$sheries of Georgia-Continuod. 
' 

Camden. 

1889. I 1890. 
_I_ 

Apparatus and species. 
l__l__ 

Total for the State. 

1889. 1800. I_____ 
I Pounds. I Value. 1 Pounds. 1 Value. I ~ o u u d s .  

ieinea : 
Chnnnel bnss 
Mullet. 
Whiting 
Misoellatreous fish.. 

Total. 

:ill nets: 
Bream and perah 
Clinnnelbass .......................... 
Hic ory shad 

Shad. 
Squetague ............................ 
Sturgeon 
Slickers 
Miscellaneous fish. .................... 

M u k t :  ..... -1 ......................... 

.............................................................. 3,075 .................................................................... 3,225 .................................................................. 2,000 ....................................................... 6,100 

................................................................... 15,000 

.......................................................... 4,205 

............................................................. 18,400 
5,500 220 6,100 244 41,200 ...................................................................... 207,410 

.................................................................. 206,360 ................................................................... 4,017 

------- 
__-. -___------ 

2,000 $100 2,100 $105 10,160 

10,500 525 13,000 650 64,417 

3,580 178 4,100 205 20,580 

$;,": 
120 
200 

725 

210 
508 
921 

1,808 
22,382 
3,340 
3,838 
1D9 

1,530 

4'184 
7:036 

22,430 

4,840 
10,020 
23,100 
37, GOO 
338,926 
79,500 
80,560 
4,493 
30,223 

--- 
---- _-_-- 

Total 

mnll traps : 
Catfish 

Totid.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,500 
_I_ 

:nst nets: 
Bream and perch.. ........................................................ 
Catfish ................................................................... 
Mullet ................................. 1,800 

__-_------ 
1,023 25,300 1,204 1 876,750 

2,480 
1,325 

72 1,120 45 13,OUO 

-_-____-_-- ___-_-_ -- 

........................... 108 2,800 Squeteague. 

420 10,000 
500 1 20,070 

400 4,000 
....... 1,025 

140 11,860 

4,018 69,709 
15 I 200 

Siickore ... .i;ao;, ........ 
Miscellaneous fish.. ................... 880 50 

1,114 1 l9,OBr) -- -- -- I-- 

1,075 
7,127 

Total ................................ 
'yko nets: 

Alewives 
Catfish 
Striped baas 
MiaoeIlnneoua fish.. 

Total 

'ound nets: 
Alewives 
Catfish 
Shad. 
Striped bass.. 

Total 

,kim nets : 
Shad.. ............................................................. 
Miscollaneous fish.. 

--- 
19,146 , 358,272 -- -. -- 
-_I_- 

------ 
4,780 224 4,920 235 37,467 ------- 

.................................................................. 8,000 .................................................................... 8,715 ............................................................... G,OOo ....................................................... 1,000 

.................................................................... 23,715 

.................................................................... 28,000 .................................................................... 10,890 

............................................................. 5,000 

.................................................................... 52,950 

,. ....... 58, 042 ............................................... ........I 280 

----__-- 
--___-_--- 
-___I__ -_-- 

................................................................................ 
----- 
----l__l_-- -__-_-_-- 

I 

&ma : 
Bream and perch 
Catfish ......................................... 
Chnnnel bass .............. .: .......... 
Dram .................................. 
Sea bass 
Shoepabeail ........................... r 
Spots and croakers .................... 
Squetea ne .......................... 
Whting .............................. 
Miscellaneous flsh ..................... 

Total ................................ 
Oysters.. .............................. 
Crabs .................................. 
Terrapins ............................. 

Striped Easi : 

Iiflcellnneous : 

v h o g s -  S rimpa .............................. 

Caviare. ............................................................. 
Total ................................ 
Grand total. ......................... 

I _--- 
~32,009 11,551, SOD 

90,817 2,715,805 
_.___- __--- 

I 

I .......................................................... 18,700 ./. ......................... 141,008 
1 000 50 18,260 i! f: 1:OOO 20 16,580 ............................................................... 8,200 

..........I ::::I ..................... 5,105 
870 43 800 40 14,185 

1,000 . 53 1,000 50 54,060 .............................................................. 2, ZOO 
050 48 1 010 51 9,790 

0,206 I 282 6,690 305 376,925 

90,720 1,632 139,797 2,240 938,600 .................................................................. 8,200 

240 12 43,207 320 10 
480 05 1;410 200 15,900 .:.. ... 5,875 

00,5201 1,803 146,247 2,047 1,754,842 

128,008 j 8,422 183,187 4,381 2,415,50'd 

1,450 1 72 1:SSO 94 92,177 
---I___-- 

_______I__ ---- ---_---- 

5,000 280 4,!00 . 180 150,000 

-_------ 
-__--__I__- __-- 

- 
Value. 

040 
6, 088 
1,070 
331 
492 
310 
807 

3,235 
220 
540 

5,413 

$350 
268 
250 
313 

1,181 

243 
500 

1,150 
1,004 
26,125 
4,135 
1,497 
225 

L, 584 

37,003 

120 
87 
509 
781 

86 
432 

2,015 

340 
251 
240 
67 

-- 
-- _- 

- 
- - 

- 
- - 

11,440 
143,089 
23,000 
15,000 
10,000 
5,000 
13,800 
40,270 

14,100 
65,883 

2,000 

808 - - 
240 
000 
125 
320 

.1,285 
- 
- - 
4, 00s 

13 

21,464 
250 

5,975 
935 

2,580 
805 

4, 681 

1,046 

626 
0, 102 
1,365 
300 
000 
aoo 
790 

2,905 
160 
810 

3,850 

17,887 

_I - 
-- __ 

---- 
- -- 
83,300 

300 
6,081 
1,000 
2,701 
440 

44,032 

10,087 

-- 
__- __- 

1,319,885 
4,000 

14,898 
8,000 

102,100 
47,806 
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= Items. 

Nl1mb0r o f ~ r m s  .......................................... 
Porsons omployod : W],ito.... 

&loro(l ............................................... 

I 
............................................ 

Tilluo of property ...................................................... clba~l cnp,trt.l.. ......................................................... .......................................... Tone of 100 used 

SHORE INDUSTRIES. 

Number. Vduo. 
--- -_ 

0 ............ 

101 ............ 
$39,100 
34,200 

2,400 12,000 

13 ............ 

-_ --- -_ i 
Prodiiots Iiandled: 

Chnnnol bass.. ............................. .pounds.. 
Mullet ....................................... -.do. ... 
Shad .......................................... .do.. .. 
Sheops1lad .......... I.. ...................... .do.. .. 

~ ~ ~ o l l ~ n o o u ~  fieh. ............................. do. ... 
(+roeu tlirtle.. ................................. .do.. .. 
Torrapine ..................................... .do. ... 
Sllrilrips.. .................................... ..do.. .. 
Crabs ......................................... .do.. .. 
Oyators ....................................... .do.. .. 

. Snappers ...................................... .(lo. ... 
~,notoaguo. .  .................................. .do.. .. 

- 

200,000 
4 183 400 
*1$048: 434 

300,000 
1,500,000 
446,000 
315,000 
80,000 
t”8,100 
f148,OOO 
$31,900 

111,070,007 

$11,495 
104,685 
80,040 
20,460 
46,000 
24,475 
17,325 
8,000 
10, 300 
6.475 
’ 798 

63,107 I I Total nnmbor of pounds nnd vduo pnid ..........I 9,466,601 1 392,719 I 
*322,505 in numbor. t 12,720 in numbor. t 3,700 bushols. $95,700 in numbor. 

11isd,801 buahols; most of tho oysters woro sold in an openud oondition. 

The retail fish. trade is an important pnrt of the industrial life of Savannah. 
There are eleven regula,r fish-stalls in the oity market, which are the property of the 
city and are annually rented for $202 t o  $305 each. Nine of the sttllls are kept open 
tlirongliout tlie year, but two are not used regularly except on Saturday night, when 
the sale of catfish forms the bulk of the business. In 1890 22 men were engaged in 
this trade, $3,225 was paid for rent, the capital iuvested mas about $12,000, and the 
cash required to properly run the industry was $10,000. 
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The following estimate of the extent of the retail fish trade was obtained by the 
agent of the office. The source of the retail fish supply is the same as that of the 
wholesale trade. 

4O.-Table showing the extent of the retail fish lrade of Savannah, Ga., in 2890. 

Cntfinh .......................... .: ............. 
Clinnnel bnss ................................... 
Sen bnss ........................................ 
Shad. ........................................... 
Sheepahend ..................................... 
Snnpper ........................................ 
b ueiangue ..................................... 
ahi t iog  ........................................ 
Miscellaneous salt-water fish.. ................. 
Miscellaneous fresh-water 5811 ................. 
0 stera ......................................... 
Ciratns .......................................... 

Totnl ..................................... 

Mullet .......................................... 

Spocica. 1 Pountls. 

70,000 
100.000 

70,000 
150,000 
00, 000 
150,000 
150,000 
30,000 
100, COO 
80, 000 
*20,000 
tl, GOO 

1,343, GOO 

362,000 

-- 

$2,100 

9,905 
4,200 
12,000 
3,000 
9,000 
0,000 
1,600 
6,000 
4,800 

120 

5,000 

1,200 

Cqst Selling 
price. 1 price. I 

$4,550 

28,060 
5. GOO 
18,750 
4,800 
16,000 

2,400 
8,000 
8,400 
1,000 

200 

8,000 

12,000 

---- 
04,875 I 110,2GO 1 

* 2,000 gallons. t 200 bushels. 

The canning of oysters is a, branch of the fishing industry that is carried on in one 
county of this State. In 1889, 268,000 cans were prepared, the market value of which 
was $18,750, and in 1890, 479,720 cans were put up, which sold for $37,561. The quan- 
tity of oysters handled was 50,000 bushels the k s t  year and 89,800 bushels the next 
season; the price paid was 10 cents a bushel. 

IL-Ta’abEe showing the extent of tho oyster-canning industry of Georgia in 1889 and 2890. 

Items. 1890. 

Number of canneries.. ................................. 

.................................... 
.............................. 

Vnlue pnid ....................................... 
Cnna propnred ........................... .number.. 

Value.. ........................................... 
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V.-FISHERIES OF EASTERN' FLORIDA. 

DESCRIPTION O F  THE COAST' AND RIVERS. 

The coast of eastern Florida, following the general trend, is about 450 miles in 
length, but the numerous rivers, bays, and lagoons give to the State a much uiore 
extensive shore line. At the oxtrome northern part of tho State the St. Marys River 
forms the boundary between Georgia and Florida, a8nd empties into Cumberlalld 
Sound. Below this is Nassau Sound, into the head of which the Nassau River f l o ~ s .  
The next important interruption in the shore line is the St'. Johns River, from which 
to the southern extremity of the coast there is an almost continuous line of long, 
narrow lagoons or rivers whioh communicate with the ocean at irregular iutervals ; 
these are the North River, Matanzas River or Lagoon, Halifax River, Mosquito ~ a -  
goon 6r Hillsboro River, Indian River, Lake Worhh, and Bisca,yne Bay. 

The principal fishing centers are Fernandina, the largest coast town of easterll 
Florida, situated on Amelia Island and separated from the maiulend by the river of 
the same nanie ; Mayport, Fulton, New Berlin, Arlington, Jacksonville, and Palatka, 
on the St. John River; Enterprise, Sauford, and Monroe, on Lake Monroe; St. Augus- 
tine, on Matanzas Lagoon; Ormond, Daytona, and New Smyrna, on Mosquito Lagoon 
and Halifax ltiver; aud Titusville, 011 the Indian ltiver. 

The following description has been given of the physical condition and natural 
fishery resources of eastern Florida : 

The enstorn portion of the State is a remarkably level section, rising but a few feet abovo the sea. 
The land is composed wholly of sand and broken shells, covered here and thore by a thin layer ofvogo- 
table mold. The highor riilges of the region aro covered with ili scattered growth of pine, while the 
intorvening cleprossions, which are snbmergod to a depth of from few iiiches to several feet,, support 
:I rank gro\vth ofvarious swanlp grasses, or are ooverod with dense thickets of cypress, palmetto, m:lg- 
noli:L, ;uld ash. Even in tho higher pine lalld8 OUo finds 11 gW&t llllmber of land-locked polic~s and lakes 
varying from a few rods to severid miles in extent. Along tho ocean shoro the currout hiis thrown up 
low sandy bars for nearly tho oritire length of the State; altd behind these are shallow lagoons or arms 
of the sea, with hero arlcl tllere an opening to the ocean. Those lagoons, callod by tho inhabitants 
rivers, are oftell broad sheets of' salt or brackish wator, extending continnouslg for many miles along 
the coast, and with but few interruptions Uloug the 011tiro OlLStOru shoro of the State. They usually 
connect with the Ooe;bn by lneans of shallow iulets separated from each other by a considerable dis- 
tance; and, &lthoug11 very shallow, are often navigable by boats and shoal-draft vossels for their 
entire length. I n  tho still water of these lrngoo~s many of tho salt-water species find an agroeal& 
change from the rougher water outside, some C O m o  in to 8paW11, while others are led to enter inlets in 
pllrsuit of food. Dllring the winter months immense quantities of fish may be found in these places, 
but i n  summer tho water beoomes so warm that most of them are driven out into the BOD, The saltuess 
of the water varies greatly, being wholly dependent upon the amount of rainfall in the locality. Dur- 
ing sea8OnS of continued drought the lagoon8 are fcd from tho OCOan, whe11 they beoome very salt. 
During rainy seasons, however, they are often quite fresh, except a t  and near the inlet8. The fresh- 
ening of the  water has a decided influence on its fauna. The oysters o f  an entire bay are a t  times 
wholly destroyed, while the fish are driven to the inlets, whore the water is always more or less salt. 

excellent opportunity is thus given for extensive fisheries, as immense quantities of fish can readily 
bo talcon with suitable apparatus. 

Just beyond tllese salt or brackish lagoons of tho shore, at a distance varying from 10 to 30 miles, 
lies tllo St. ,Johns River. It is fod by thousands of sqiiaro milos of shoal grassy swamps, in. which the 
rivor takcs its rise. It is a sluggish stremn, extending through nearly three degrees of latitude, and 
by means of its 11umeroUs and intricato windings tho mater is carried abont 400 miles before it reaches 
the sea. In  its ceutral portion tho river 
ofton expands into small li&es scvoral milos in GYtUl l t ,  and a8 suc~dellly ~OntmOtS into a inore creek 
ollly 111 its lowur third i t  is murely :I saccession of shallow labus from 2 to 15 milos 
in breadth. >'or this reason 

It is navigable by small inland steamers for fully 350 miles. 

fuw rods wide, 
It is said that tho river has but 4 feet of fa11 diidug its entire course. 
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the ciirront is usually quite sluggish, and the ocean tide extonds t o  Lake George, sitiietod 158 milos 
from tho sea, while the mater is usually brackish for a considerable distance beyond Jacksonville. 
Lake George is the prettiest and clearest sheet of mater on the entire river. It is 12 miles wide by 16 
t o  20 long, and abounds in fish of various species, being seemingly the snmmor home of large num- 
bcrs of mullet. There are several salt spring8 in various parts of the lake, and thu fishermen claim 
that many of the miillet spawn thore instead of taking the long trip t o  tho sea. Probably no point 
on the St. Johns River affords bettar facilities for an extensivo mullet fishcry thAn Lake Gcorgo. 
Fish of large size are reported to  be remarkably abundant during the entire year, and i t  is said that 
they can be taken in any quantity desired. Tho distancc from B suitable m:trket might interfere with 
any extensive shipping of 'fresh mullet, but it saems probable that any party fwniliar with tho proper 
methods of salting and curing fish could establish a very profitable business in the salting and ship- 
ping of mullet to other States, especially North and South Carolina. Lake Monroe, a sheut of water 
5 miles wide by 10 long, is another expausion of the St. Johns River 240 miles above i ts  mouth. Lake 
Harncy, about 265 miles above the mouth of the St. Johns, is tho highest point on the river where the 
fisherios hevo been prosecuted. Tho lake, which is only 5 or 6 milos in diameter, is BO shoal that  
a common seine will scrapo the bottom in almost every part. * 

Mosquito Lagoon and Indian River are the principal bodies of water on the coast 
having connection with the fisheries. Mosquito Lagoon is, next to  Indian River, the 
largest of the shallow waters on the esst coast. It is GO miles long and about its middle 
is connected with the ocean by means of a narrow opening known as Mosquito Inlet. 
The northern extension of the lagoon is called HeliCax River. This area contains fish 
in large variety and great abundance, the supply of mullet being noticeably plentiful. 
The green turtle is also common. Indian River lies immediately south of Mosquito 
Lagoon and extends parallel with the coast for more than 150 miles. The region is rich 
in aquatic life, turtles, mullet, sheepshead, and squeteague beiug especially numerous, 

IMPORTANCE AND NATURE O F  THE FISHERIES. 

The fisheries of eastern Florida rank next to those of North Carolina in impor- 
tance. The special branches in which the State takes precedence over others in this 
section are unimportant, the rank of the State dependiiig on a generally flourishing 
condition of the river and coast fisheries. The most prominent fisheries of eastern 
Florida are the shad and mullet; the value of these is considerably more than that 
of all other products combined, and the shad alone represents nearly half the total 
output of the fisheries. 

The principal means of capture employed are gill nets and seines, with which the 
largest quantities of the most valuable products are obtained. Cast nets, lines, and 
minor forms are also in use, and recently pound nets have been introduced in limited 
numbers. The absence of vessels employed in the capture of fishery products is a 
unique feature of this coast. 

Since 1880 there has been a steady increa'se in the fisheries of eastern Florida, 
until, at  the present time, the value of the product is nearly three times greater than 
ten years ago. The advance has been marked in both the salt-water and the fresh- 
water fisheries, but is especially noticeable in the shad, mullet, oyster, and sque- 
teague fisheries; the value of tho shad catch is five times greater than in 1880; the 
yield of mullet is more than twice as large, although the value is relatively less; the 
quantitly and value of oysters taken ,is about three times as great, and the value of 
the squeteague over three times aR much. The edvauce is due to an increase in the 
number of fishermen and to an increased interest in the industry. 

the Unitcd States, section 11. 

-___ 
* Eastern Florida and its Fisheries, by R. Edward Earll. <Tho Fisheries and Fishery Industries of 

Geographical Review of the Fisheries. 
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GENERAL STATISTIUS O F  EASTERN FLORIDA. 

In the three following tables the extent of the fishery interests of the eastern part 
of Florida are shown in condensed form. The figures include the fisheries of the 
coastal waters, lagoons, and rivers as far south as Lake Worth, and the basin of tho 
St. Johns River to Lake Monroe. The inquiry was not addressed to  the alligator 
industry, as the time available would not permit a canvass of the interior ivaters 
where most of the alligator hunting is done. In other respects the fisheries of eastern 
Florida are completely exhibited. 

From Table 42 it will be seen that 1,244 persons in 1889 aQd 1,404 in 1890 were 
engaged in the fishing industry, of which 1,059 and 1,168, respectively, were employed 
in the shore or boat fisheries. The two vessel fishermen in I889 and the six in 1890 
found employment in transporting fishery products caught by shore fishermen. The 
sharesmen are mostly connected with oyster-canning establishments and wholesale 

The investment in the fisheries of eastern Florida, as shown in Table 43, was 
$128,434 in 1889 and $142,105 in 1890. The ~irincipal items in 1890 were $20,558 for 
boats, $27,730 for gill nets, $6,110 for seines, $49,919 for shore and accessory property, 
and $22,600 for cash capital. 

The yield of the fisheries amounted to 5,982,375 pounds in 1889 and 7,463,531 
pounds in 1890, for which the fishermen received $199,043 and $219,870, respectively. 
The increase in 1890 over the previous year was made up chiefly of mullet, shad, and 
oyster$. Shad, the most important product, was valued at  $104,283 in 1890, after 
which came mullet, worth $24,441; OySterS, $14,850; black bass, $9,832; sheepshead, 
$8,358; and squeteague, $7,896. The species of fresh-water sunfishes other than bla& 
bass had B value of $20,235. 

fish-houses. 

42.-Tablo of pmona ettployed. 

How ongngod. 

On vossols ...................................... 
On shore ........................................ 

Total ..................................... 
In ahor0 fisheries ............................... 

I I 1889. 1890. 
I_____ 

2 6 
1,059 1,168 

230 

1,244 1,404 

183 ~- 

Castnete ................................... 
Li ............................................... 
I ,  longs ...................................... 

Shore pro erty ....................................... 
Cash ol&piFgl. ..I :. ...................................... 

I Total ..................................... 1 ........I 128,434 I ........ 1 142,105 

216 1,083 a03 1,028 

18: 140 ........ 22,600 

a23 ........ 63u 
280 

47 695 ........ 49,919 
62 234 69 

---_____ 
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Alowivea. frosh .......................................... 
Black bass, fresh ................................ 
Ulueflsh fresh .................................. 
CatfiRh. fresh ................................... 
Cbnnnel baas, fresh ............................. 
Drum freah .................................... 
Mollet fresh ................................... 
Mulletroe, salted .......................................... 
Pike, fresh ...................................... 
Pompano. fresh ................................. 
Sea bass, fresh .................................. 
Shad fresh ..................................... 
$hee&head fresh ............................... 
Spota and &oakem, fresh ....................... 
Squeteague, fresh ............................... 
3tur eon fresh ................................. 
Miscellrtheous fish, fresh ........................ 
Refuse fish ..................................... 
Shrimps ........................................ 
Crabs ........................................... 

Bream Lnd sunflsh, frcsh ........................ 

Menhhden, fresh ................................ 
Mnllot: Bdtlted. .................................. 

Whifining* fresh .................................. 

......................................... ........................................ ....................................... 
Turtles ......................................... 
Caviare ......................................... 

Total ..................................... 
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155, 433 
5, 240 

497. 305 
30, 160 
172, 057 
41, 000 
8, 000 

I, 207. 316 
6, 000 

38. 670 
12, 434 
10, 800 

2.051. 033 
264, 491 
26, 010 

243. 381 
40, 620 
10, 800 
145, 581 
443, 000 
78. 000 
3, 000 

*436, 492 

45, 802 
2, 000 

5.082, 375 
-- 

44.-Ta'ablc of products . 

On vessels 
tranagorling . 

Counties . 
iu89 . iaw) . 

Nsesaa ........................................ 4 
DUVEI ................................................. 
Clay and Putnam ...................................... 
Alacliua ............................................... 
Oran e ................................................ 
Volusia ................................................ 
Brevard ............................... 2 2 
Dade ............... : .................................. 

Total ............................ 2 6 

I_^______ 

St.J&ns .............................................. 

-I_-__-_ 

__.__ 
In sbqre fish . 

or188 . 
. 

1880. 18~0 . 
190 180 
278 350 
132 108 
88 92 
111 165 
04 80 
66 84 
76 97 
26 27 

1, 050 1, 108 

.... 
Valuo . 

110 
12 
12 
4 
10 
16 
4 
7 

........ 
* $FA690 

185 
17. 274 

003 
6. 005 
390 
20 

19. 270 
23 0 

1. 520 
718 
444 

OB. 439 
8. 308 
907 

8. 851 
8'0 
420 

4. 655 
2. 435 
2. 805 
115 

11. 120 
300 
750 

3. 541 
225 

100. 043 

........ 

130 
35 
11 
4 
16 
16 
5 
14 

1890 . 

318 
290 

144 92 
121 

109 GO 
85 

1, 244 

10. 120 
181. 646 
7. 310 

588. 190 
98. 240 
171. 340 
27. 950 

300 
394 

119 DG 
171 

05 89 
113 

2 5 2 7  ... 
1, 404 

.......... 
1,503. 427 

42. GOO 
1. 000 
37. I68 
30 135 

2. 654. 022 
274. 113 
24. 133 
235. 284 
28. 055 
14. 020 
177. 033 
620. 000 
65. 825 
4 100 

t681: 450 
55. GOO 
10. 350 
60. 100 
1. 875 

10' 445 

7.463. 531 

Taluo . 
4150 
9. 832 
255 

20. 235 
1. 265 
5. 447 

290 

22. 810 
1. 481 
150 

1. 485 
1. 544 
355 

104. 283 
8. 358 

802 
7. 805 
500 
545 

5. 590 
2. 550 
2. 557 
185 

14. 850 
350 

1. 425 
4. 441 
180 

........ 

219. 870 

* 62. 356 bushels . t 97. 350 bushels . 1 600 bushels . 0 700 bushels . 
THE FISHERIES CONSIDERED BY COUNTIES . 

The statistics presented for this State cover 10 counties, via : Alachua, Brevard, 
Olay, Dade, Duval. Nassau. Orange. Putnam. St . Johns. and Volusia . In the three 
tables which follow. the extent of the fisheries in each of these is shown . Duval 
County. which embraces the mouth and lower reaches of the St . Johns River. ranks 
first in importance in the three items of persons engaged. capital invested. and quan- 
tity and value of products . The other especially prominent counties are Orange and 
Brevard. the former an interior county. including the headwaters of the St . Johns 
River. the latter on the coast and embracing most of the Indian River region . 

45.-Table &owing b y  counties the number of persons employed in the fiskeries of eastern Florida 
in . 1889 and 1690 . 

On shore . 

............... .. 
183 1 230 

Total . 
1889 . 1 1890 . 
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Nassau. 

1889. 1890. 

NO. Valuo. No. Valuo. 

Designation. 

- - - ~ - ~ _ _ _ _ _ _  
VO?HO~S transporting. ...................... 2 $750 

Tonnage.. .............................. 28.96 
Ont.flt .................. -I. .................... 240 

Boats ........................ 152 $5,845 139 5,151 

$oundn&s andtrapnots. .......................................... 
Soinos .................... 9 105 Q 180 
Gillnots .................. 26 590 23 580 
Turtlenets 

Ap  aratus of oapturo : 

Castnob ................. 21 100 10 100 
Lines ........................... 15 ...... 10 
Tongs .................... 15 75 1 4 -  70 

SIiore pmporty .................... 10,500 ...... 10,600 
cash Capital ....................... 3,500 ...... 5,000 

Toed ......................... 20,820 ...... 22,581 
-__.--- 

__ 

337 

Duval. Clay md Putnmn. 

1889. 1890. 1889. 1890. 

No. Vnluo. No. Value. No. Vdue. No. Valuo. 
- 

---- 
................................ ...................... -1 ................................................................ ........................................................ 

183 $9,603 211 $9,355 55 $1,425 56 $2,890 

1 400 .............. 1 110 
14 620 13 580 1 150 2 400 

217 1%980 245 20,895 43 2,880 21 1,160 ................................................................................................... 
04 473 100 500. 18 90 13 65 ...... 35 ...... 345 ...... 14 ...... 15 

....... 15,450 ...... 17,300 ...... 4,000 ...... 4,000 ...... 7,840 ...... 10,000 ...... 1,000 ...... I, 000 

............................ 8 40 12 GO 

-----__-- ...... 54,051 ...... 50,435 ...... 9,359 ...... 9,640 

46. -Table showing by counties the apparatus and capital employed in the $sherios of castern Plorida 

Dosipation. 

Alachua. Orange. St.Johns. . ____ 
1889. 

Boats ........................ 
Apparatus of oapturo: 

Seines ................... 
Gillnots ..... ~~ 

Linos .......................... 
Tongs 

Castnot8 

Shoro pro orty 
Cash oapi a1 

p ...................... ..................... 
Total ........................ 

54 $432 58 $484 54 $3,998 73 $5,024 56 

32 1 1,280 34 1,530 14 1,745 23 2,020 4 ...................................... 31 915 50 1,'125 6 

130 ...... 120 ...... 94 ...... 100 ...... ........................................................................... 13 
1,000 ...... 1,000 ...... 6,000 ...... 6,268 ...... 

3,342 ...... 3,634 ...... 14.787 ...... 17,762 ...... 
500 500 2,000 2,000 

............................................ 

...... ...... ...... ...... -__--- -_. -__ - 
7 35 5 

$1,875 

170 
120 
200 
18 
42 

5,750 
1,000 

7 
14 
30 

5 
...... 
...... ...... 

0,175 

150 
190 
150 
20 
20 

2,150 
800 

1 52 I$1,410 

_-- 
Valuo. -- 
............ ............. ............. 
$1,330 

No. 

69 

--- I ...... 1 4 , 8 8 0  

--_. 

Vnlue. -- 
....... ....... ............ 
$1,994 

No. 

1 
10.29 

61 

- 
Value. 

$1,000 ........ 
20 

3,441 

._____- --__ 
No. Valuo. No. Vmluo. No. Value. 

1 $1,000 ............................ 
10.29 .................................... ...... 20 ............................ 

57 3,170 10 $355 11 $380 

___------ 

Vossols tramporting . :. 
Boats. ....................... 
Ap iaratua of oapturo: 

hounclnotsand trnp nets. 
Seines ................... 
Gill nota. ................ 
Turtlo nots .............. 
Cast nota. ............... 
Lines .......................... 
Tongs ................... 

Shore pronorty .................... 
Cash capjtnl .'. ..................... 

l o t d  ......................... 

Tonnago.. ..................... 
. Outfit.. ........................ 

,. _-- 
3,394 I ...... 

........... 
43 

...... 
7 
7 

20 
23 

8 

- 

60 
450 
980 
250 
110 
20 
GO 

1,749 
500 

........................................................ .............. 2 100 . 5 140 4 100 
27 070 80 2,200 ............................ 

180 1,080 168 840 54 220 36 280 
3 4 18 10 50 12 GO 

8 40 14 70 ..... 1 ...................... ...... 4,150 ...... 6,931 ...... 25 ...... 30 ...... 2,000 ...... 2,800 ............................ 
.......... .?. !. ........................................ 

__.__- ------ 
6,164 I ...... 

F. C. B. 1891-22 

12,716 ...... 17,149 1 ...... 790 ...... 850 

....... 
385 
210 
175 
120 . 17 

37 
820 
300 

3 
11 
35 
50 
20 ...... 
14 

...... ...... 
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Species. 

Alowivos, fresh. 
Black bass fresh. 

Broam 2nd sunfish, 

Catfish fresh 
Channdl bass, fresh.. 
Drum, frrsh ......... 
Menhaden, fresh 
Mullet fresh ........ 
Sea h d s  fresh. 
Shad, fr&h .......... 
Sheepshead, fresh ... 
Spots and croakers, 

fresh ............... 
Squeteague, fresh ... 
Sturgeon, fresh ._._.. 
Whiting, fresh 
Otherflsh,fresh _ _ _ _ _ _  
Refuse As11 
Shrimps ............. 
Crabs ................ 
Oysters. ............. 
Terrapins ............ 
Caviare. ............. 

Total ........... 

Blllelisll filush 

fresh 

dY.-Table ahowing by countira and species the yicld of the jifishcrics of eastern Plorida in 1889 and 1800. 

1889. 1800. 1889. ___ 
Pounds./Value. pounds. value. ~ o u n d s  

................................. 13,300 .................................... 3,000 

............................................ 41,210 
...................................... 15,100 

12,275 $650 11,172 $556 42, 260 
15,000 150 12,000 125 6,000 

.................................. 8,000 
2,010 00 1,310 52 270,323 .................................... 6,200 
60,000 3,000 37,800 1,890 l,200,783 
4.828 220 3, GOO 175 21,120 

5,865 275 5,113 250 7,085 
20,400 1, $77 27,290 1,345 05,748 
37,500 ,511 26,055 515 3,120 ..................... 5,000 250 5,800 
0,500 275 7,386 Y35 43,880 ................................................. 
48,000 1,800 40,000 1,500 10,000 

537,231 4,208 556,500 8,175 37,800 
3,000 750 9,000 1,200 ........ 

-3000 225 I 1275 180 ........ 
514,201 113,855 1745,401 116, 028 ll,832,%% 

_______--- 
........................................... 

600 15 1 1,800 80 1 800 

Duval. I clay am1 ~utnam.  I Nassau. I 

42,425 
76,000 
08,354 
10,050 

683,516 
4,875 

1,348,512 
38,100 

1,322 68, 000 2,840 51,880 2,440 
750 15, 000 300 21,240 515 

2,040 ............................. 
115 ............................. 

8,453 113,070 ' 2,395 77,100 1,315 
145 ............................. 

63,032 107,250 6,030 249,000 8,200 
1,194 ............................. 

............................................. 

Value 

Black bass, fresh.. ... 
Bream and sunfish. 

fresh .............. 
Channel bass, fresh.. 
Drum fresh 
Mull&,fresh 
Pike,fresh ........... 
Sea bass, fresh.. 

_.___ 
$535 
120 

1,262 
303 

1,407 
40 
20 

4,030 
249 

io, 209 
000 

242 
3,015 

70 
200 

1,206 

375 
20 

1,440 

16,607 

..... 

...... ...... 
__ __ 

60,443 $4,200 62,100 $4,344 54, GOO $2, 005 72,406 $3,478 ................ 
212,419 8,550 228,250 9,123 175,070 4,622 242,516 6,.750 ............... 

...................................... 26,600 384 44,000 440 84,655 977 
34,030 1,380 34,050 1,360 4,040 1 100 3,118 125 ............... 

..... >. ...................................................... 36,015 $1,533 ...................................................................... 20,000 200 

.................................................................. 4, GOO 195 

1800. 1 1889. I 1890. 

Shad, frosh ............................... -..I.. ..... 083,000 28,300 1,018,710 30,561 
Sheepshead, fresh.. .............. 

fresh 8,460 210 10,000 250 
S ueteague, fresh.. 

250 

Spots and croakers, 

Othor Ah, fresh.. .................................. 8,500 200 
$hitin , fresh.. ......................... -..I.. .................................... 
Refuse fish, fresh ........................... i. ...... 40,000 
Shrimp8 .......................................................................... 
Crabs ...................................................................... 1 ....... 
Oysters ..................................... ................................ 

200 i!: ::g ~ 300 

f$ahogs ............................. I ........ ::::::.I ....................... ' ....... 

....................... 1.- ..... 10,120 $150 
14,040 I $560 1 27,000 360 I 23,000 1 1,150 
4,130 100 ............................. 

................ 
11,105 388 

4, 000 180 
55,775 2,458 

30,505 1,185 
5,000 220 

4,000 150 
1,200 70 
43,001 1,845 
4,000 250 

............... 

............. 
5,570 ............. 
0.000 

6,020 180 

........ ............... ...... 
225 

210 

332 

Orange. ' I  St. Johns. 

3,000 
39,234 
3, 000 
24,510 

____ -__- I 18: 1 1 8 7  1 1 8 7  - ~ -  1 189; . I 188,9. 

Pounds. Valuo. Pounds. Value. Pounds. Value. Pounds. Value. Ponnds. Valuo 
- _ _ _ ~ -  Speoiee. 

________-____. ~ - _ _  

122 
1,555 
115 
945 ............. 

2,025 
1,200 
42,000 
4,800 
2,000 
87,066 
~- 

1890. 

85 
05 

1,800 
300 
200 

7,309 

' O U U ~ E .  Value 

............. --I-- 

__ ____.--_ 

Value. Pounds. Value. Ponndw Value. pounds. ,Value. 

...................... 10,040 $300 .............................. ,: ..... 2,2411 1 $05 3,180 1 95 ........ 1 --_----__-- 

............. 
22.109 $840 
5,000 50 
23,618 690 

Pounde. Value 

.............. 1 ...... 
Uroam and sunfish, 

Channol baas, frosh . . 
Mllllet fresh. ........ 
Mullet: salted.. 
Mullot roe,'salted 

Sheepshiad, fresh.. .. 
Squeteague, fresh.. .. 
Other fish, fresh ..... 
Shrimps ............. 

iialrogs ............. 
urtles .............. 

fresh.. 

Pompano fresh.. 

Oysters .............. 

Total 
$ 

.......... 

................................... 
20,320 $010 28,320 
100,640 2,803 185,523 ..................... 22, 600 .......................... 
27,050 810 36,800 
33,858 1,040 20,540 
10,130 435 19,430 
12,000 300 4,000 
24,360 1,740 33,950 

800 50 800 
10,170 814 7,000 
385,328 8,062 S07,903 

.......................... 

__ ._ __ - 

Brevard. Dde.  

Species. 1b89. I 1890. 1889. 1 1890. 1889. I 1890. 

Volusia. 

..................... 23,118 GOO .............................. 
$765 55 945 1 675 .i0,1197 1,108 4,342 $130 4,388 $138 
2.497 '555: 845 I 8: E3 1 588, 470 1 0,073 1 16,173 1 222 I 10,800 1 200 
781 I 6,000 20,000 ,700 .............................. ::::::l.io;iai. ....... 1,OUO 150 ............... 

557 28,085 1,404 2,300 161 
1,060 191,000 5,925 183,113 5,402 9,300 290 
815 18 210 49 145 1 480 10,300 300 1 20: 736 ~ % 1 39: 002 1 1: 166 I 3,115 1 90 

............. 
2,050 140 
3,600 105 1 180 

185 
150 ........I....... ............. ..............., ............ 

2,425144,100 1,89Ol'~Z8,000 11,5501 .........I ....... I.__ ..... 1:: .... 
50 ....... I....... ......... I.......'... ........................... 
625 20,832 lL007T -36B, 900- 5 7 %  14,000 980- 14,200 994 

0,584 gal, 137 I 21, 609 1 1,047,045 I 25,830 I - 58,530 I 2,188 I 55,618 I 2,032 
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THE YIELD BY DIFFERENT FORMS O F  APPARATUS. 

The importance of the principal forms of apparatus employed in the fisheries is 
shown in Table 48, the counties and species being specified. 

Gill nets are seen to  be the most productive means of capture; in 1890 no less 
than 3,813,719 pounds of fish, valued at $118,485, were caught in this way, shad, mul- 
let, sheepshead, end squeteague b h g  the principal species taken. Seines rank next 
to gill nets in the amount and value of yield, the catch being 2,087,222 pounds, worth 
$54,061, in 1890. Shad, sunfish, and black bass are the principal seine products. 
By means of hand and set lines there were taken 512,913 pounds of fish, which gave 
a return o f  $17,757, black bass, sunfish, channel bass, sheepshead, and squeteague 
constituting the larger part of the yield. Uast nets take sunfish, mullet, and sque- 
teague in greater numbers than other species, although the catch by this apparatus 
is small, being only 133,662 pounds, valued at $4,214. The pound-net and trapnet 
fishery, which had no existence as a COXnmerCial enterprise in the first year covered ,by 
this report, is credited with small quantities of numerous species in 1890; the total 
cat& was only 86,715 pounds, the selling price of which was $1,365. Of the miscel- 
laneous products, besides fish proper, recorded in the table, oysters and quahogs, 
secured with tongs and the hand, are the most important; turtles and terrapin are 
taken with nets and eeines; shrimp are caught with seines and cast nets; and crabs 
are mostly obtained on trot lines. 
48.-Table ,&owing by counties, apparatus, and apeaies the yield of tha fcaheriea of eaatcrn Florida in Is8g 

and 1890. 

Bream and suntlsh, 

Channe l  b a s s ,  

Edulht, fresh 
Spots and oroakers, 

s uotoa 8 froah 

Refuse fish 

fresh 

fresh 

fresh 

O&er fig j$wh 

Total 

Gill nots: 

---______ Clay and Putuam. I 1889. 1890. 

Nassau. Duval. 

Apparatus and 
species. 

.......................................... 17,050 512 15,760 

.......................................... 9,280 287 5,000 .................................... 31,723 480 25,000 

................................ 23,310 700 10,000 ................................. 14,170 125 15,000 

........................................ 111,108 2,964 83,780 

.......................................... 6,885 192 5,020 

............................................................... ------ _-__ --=-- --- 
----A- 

472 

150 
875 

150 
300 
450 ...... 

2,217 
I__ 

I I I I I 

3,380 $170 5,000 $250 

........ +..+.- ............... .............................. 

.............................. .............................. .............................. 
a87,oou 2,160 400,000 2,000 

390,380 2,320 405,000 2,250 
I-.__--- 

-_----- --- --- 
1,060 

474 

45 
708 

I, 050 ........ 
...... -__-_-- 
5,162 220,250 9,160 338,500 9,415 I 
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48.-Table ahowing by counties, apparatus, and npecies, the yield of the$nheriea of eastern Florida in  2889 
and 1890-Continued. 

Pound nets and trap 

Alowivos, fresh.. 
Bream and sunfish, 

Channel  bass,  

Drum fresh :. 

nets : 

fresh 

fresh 

Shnd, hesh 
Sheepshead, fresh.. 
S ueteague, fresh.. 

Other fish, fresh 
Refuse fish 

A i t i u g ,  fresh 

Total 

----- 
L. 

........................................ 
.................................................. 
.................................................. ........................................... .............................................. ...................................... ...................................... .......................................... ......................................... .............................................. 

__.---- ................................................ - __ ___ -- -- 

~---- 

..................... 10,120 $150 

$00 
80 

‘120 
120 
30 
387 

827 
__ 

4t 180 
3,000 

13,100 
15,100 

10,000 
0,000 
6,200 
2,925 

1.300 
3,120 
5,800 
5, 000 

............................. ............................. ..................... 4,500 150 ............................. ............................. ............................. ............................. 
..................... 40,000 150 

............... 55,860 490 
-____--- 
~ _ _ _ _ _ - ~  __ - -_ .- 

Total. ......... ~ 6 1 , 5 0 0 / 2 , 4 9 5 ~ 5 8 , 1 5 3 ~ 2 , 4 2 5 /  70,385 - _I ___ - 

.____. 3,000 

371 21,220 ..................... 

$150 3,000 150 

880 10,840 500 
3,000 150 

Totnl .......... 
Granrt total.. .. 

:ast nets: 
Blnok bassI fresh.. 
Bream and sunfish, 

fresh 
Catfish fresh 
Chandel  bass ,  

fresh ............ 
Menhaden, fresh 
Mullet,fresh ...... 
Sheepehead,frosh.. 
fj uetea ue,fresh.. 
O?herfis%, fresh ... 

Total .......... 

Val111 

I ....................................... 
.......................................... 11,060 .................. :. ........................ 

1,340 $50 1,132 $56 ........ ................................. 8,000 
2,010 GO 1,310 52 l1,UOO 
940 40 600 25 ....... 

1,280 62 1,050 45 ........ 
1,430 55 908 35 ........ 
7,000 207 5,000 213 30,600 

~ - - . _ _ _ _ -  

._._. 

..... 

..... ..___ ..... .._.. ..... 

185 

.___. . 
550 - __ 

240 
160 

..... ..... 

.................................... 
10,070 250 3,100 50 

5,186 200 4,020 148 

45,470 1,480 23,960 908 

................................... .................................... 
-__--- 

__ __ - 

24,000 1,200 20,000 1,000 .............................. 

..... - - 

..... 
$305 ..... 
..... 

20 
154 

h e a :  
Blnokbaaa, fresh.. 
Bluefish, fresh 
Bream and andah, 

Catfish, fresh. 
Channel  b a s s ,  

fresh ............ 
D m , f r e s h  ........ 
Sen bass, fresh.. 
Sheepshead, fresh.. 
Spots and croakers, 

fresh ............ 
S uetengue, fresh.. 

Other fish, fresh ... 

fresh 

dhiting, fresh.. 

._._. 

..... 

............................... ................................... 
.......................................... ................................... 

16,935 600 10,040 500 
15,000 150 12,000 125 

3,880 180 3,000 150 

23,680 1,200 20,000 1,000 

................................ 

5,865 275 5,113 258 

.................. 5,000 250. 
2,140 1 90 3,000 1 150 - -- --_- 

539 __ - 

1G7 
120 

385 
803 

400 
40 
249 
116 

50 
95 
300 
150 

2,275 
- 
- - 

375 
20 

I, 44C ..... 

750 
35 
145 
600 

30 
150 
150 
300 

1,789 

- 
1,835 

5,507 
_. - 

....................... I.. ..... 

.............................. .............................. 

.............................. .............................. .............................. 
5,000 200 5,425 210 

88,000 3,490 78,605 3,225 

.............................. 

-----.- 
- -____---- _- 

I I  

1890. 1 1889. I 1890. 

liscellaneons : 
Shrimps ........... 
Crabs .............. 
Oysters.. .......... 
Terrapins ......... 
Caviare ............ 

Pounds 

48,000 1,EOU 40,000 1,500 10,000 
600 15 1,300 80 HOO 

287,231 4,208 556,50b 8,175 37,800 
3,000 750 9,000 1,200 ........ 
3,000 225 1,875 180 ........ 

....... 

....... 
3,120 
3,950 

4,080 
3,985 
1,020 
12,000 

....... 

....... 
29,05! - -- 

....... 
10, GOO ....... 
...... : ....... 
12,340 . - . . - . . , 
....... 
22,040 _- -- 
0,040 
4,130 

16,005 
75,000 

25,234 
7,000 
4,875 
18,220 

1,000 
5,000 
5,000 
10,270 

177, 834 
-. 
.___ __- 

16, GOO 
1. 200 
Zi, 001e 
1,350 ........ 
40,150 

,369,837 
-- -- 

_ _ _ _ _ _ I  ........ I ....... I1,0401 40 

......I ........ I ....... I ........ I ....... 

479 44 000 1 790 35 000 1 050 
750 I 15: 000 I ’ 300 1 18: 240 I ’ 365 

602 4,000 I80 I 3 ZOO 160 
30 1 400 1 10 1 ‘400 1 ~ 10 
000 .............................. 
225 .............................. 

......I ........ I ....... I ........ I ....... 
1,817 1 4,400 1 190 1 3,000 I 170 

I, 958 74b, 506 16,040 905,385 10, 548 
__ ._--__.- - 
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48.--Table ahowing by  counties, apparatus, and apenes tho yield of tkc fisheries of e a a t m  Florida in 2889 

Apparatus and 
speoloa. 

, 

Seines : 
Black bm8,fresh.. .. 
Bream and sunfish, 

fresh .............. 
Channe l  bass, 

Mullet, fresh 
Pike,frosli .......... 
Shad, freah 
Spots and oroakera, 

s liebaguo fresh.. 
O'h_ler fish, ikesh 
Rofuso fish 

. fresh 

fresh 

Total ............ 
Gill nets : 

C h a n n e l  bass, 
Mullot,frosh 
Shad, fresh 
Shoo shod fresh.. 

fresh 

Squoioa ue: fresh.. 
Other fi& fresh 

Total 

Cast nets: 
I3laok bass,freah 
Bream and sunfish, 
Channel  bass, 

Mullet, frcsh 
Shoepshoad fresh 

Other fish, fresh 

fresh 

fresh 

Squtr&gue:&esh 

Total 

Liaos : 
lllnokbaaa,fresh ... 
Bream and sunfish, 

fresh ............. 
Channel  bass, 

Drum, froah 

Senbms,fresh 

Spots and croakers, 

fresh 

Pike, fresh. ......... 
Sheepsllead, fresh 

frOsl, s ut,teague, fresh.. 
&liting fieah 
Other fish, fresh 

Total ............ 

and lS90-Continuod. 

Alaohua. Orange. St. Johns. 

1889. 1 1890. 1889. 1 1890. 1889. 1890. 
~ - _ _ .  -____- 

poundr.lValue. Pounds. value. Pmnds. value. ~ o u n ~ d ~ a ~ u e ;  Pounds. value. Pounds. Vaiu, -_____-__- -I----- 

40,203 $2,800 44,070 $3,084 28,500 $1,300 34,110 $1,51?4 ............................. 
172,187 0,900 185,l.lO 7,403 161,276 3,542 206,110 6,505 ............................. 

........................................................................... 0,800 $272 5,109 $z0( ........................................................... ..I.. ..... 7,500 187 3,018 g( 
24,130 960 23,000 920 4,040 100 3,118 125 ............................. ....................................... 558,000 22,676 808,710 26, uti1 ............................. 

........................................... 8,400 210 10,000 250 ............................. .............................................................. 7,800 312 5,234 20c 

....................................... 40,000 200 GO, 000 300 ............................. .................................. 8,500 200 10,000 250 0,100 224 7,080 24C 

230,580 10,000 252,180 11,407 798,776 28,287 1,191,000 134,055 28, ZOO 995 21,041 730 
-------.---__i _-_- 

--_______ -_-_____-- 

.......................................................................... 8,345 304 6,000 220 ...................................... 22,000 330 44,000 440 7 355 220 3,000 90 
... ........................ ....................................... 125,000 5,625 150.000 4,500 .:. .............................................................. 4 920 161 3 000 110 

.................................................................. 8,180 320 7,000 275 
.............................................................. 29: 500 1,328 19: 000 760 __-__-_-- - - -_- - 

.......................................... 147,000 5,965 194,000 4,040 58,300 2,333 38,000 1,455 __- ---=--- =ii--= =-i = 
.................................. 000 90 500 25 ............................. 

........................................... 6,000 238 12,000 300 ............................. 

.......................................................................... 17,800 787 6,000 220 ...................................... 3,600 54 ................ 19 800 570 17,000 510 

................................................................ 16,000 720 12,000 480 ................................................................. 10,300 400 2,000 80 

................................................................ 3:450 143 3,000 112 

-_-- ------ ------- .......................................... 10,200 322 12,500 325 67,050 2,025 40,000 1,402 ---- --__--__- _--- __-._______- 

.............................. 20,180 1,400 18,090 1,260 25,500 1,275 37,790 1,889 

40,232 l,G50 43,140 1,720 17,800 842 %400 945 ............................... 
.......................................................................... 4,270 170 .............................................................. I.-.-. .. 2 ~ ~ , 0 0 0  200 

................................................................... 4,600 195 

.............................................................. 2,475 98 

10,500 400 11,050 440 ............................................. 
................................................................ 2,735 85 

.................................................... I ....................... 4.000 180 
I -  

........................... i .  ........... . . . . I .  ...................... 6 000 220 ........................................................... 1. ...... 5: 9'26 235 --- ---- --- 
70,912 3,450 72,286 1 3,420 43,300 2,117 03,190 1 2,834 40,005 1,383 i i__---=~=-~-~=s====== 

4,000 150 
1,200 70 
43,001 1,846 
4,000 250 
800 80 

Total ....... 

3,000 
3,000 
3,000 
8,430 

30,000 
--- 
--- 

............... 
5,570 210 
3,000 110 

122 
115 
116 
350 

1,272 - 
2,025 
1,200 
42,000 
4,800 
2,000 

62,025 

187,000 

-- 
-___ - 

85 
05 

1,800 
300 
200 

2,480 

7,309 
___ 
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I 

48.-Table shozciing by counties, apparatue, and species the yield of the fLoheries of eastm‘n Florida in 2889 
and 1890-Continnod. 

Seines : 
Block bass, fresh 
Bream and sunfish, 

Channel bass, fresh. 
Mullet, fresh ....... 
Pompnno, fresh.. 

Other fish, fresh. ~. . 
Total ........... 

fresh 

Sheepshead, fresh.. . 
Squeteague, fresh.. . 

I Volusia. I Brevnrrl. I Dado. I 

......................... 
................................... 

10,320 $310 13,040 
10,120 155 lG, 373 ......................... 
15,050 450 18,380 
10,162 305 13,075 
3,780 100 4,120 

49,432 1,320 64,988 - ~ -  

...... 
E 
140 
45 
90 

185 

790 
-. 
- - 
...... ...... ...... ...... ._.-.. ...... ...... ...... ...... - 
...... - - 

...... - - 
48 
50 
60 
90 

248 

...... - 
- - 

...... ...... ._._.. ...... - ...... - - 

...... ...... ...... 
094 

994 

2,032 

- 
- - 
- 

....... 

....... 

.___.._ 
Gill nets : 

Blueflsh fresh.. .......................... 
Channol’bass fresh. 5 000 150 10 980 
Mullet, fresh’. ...... 1G8: 020 2,520 164: 150 
Mullet salted ..................... 22, GOO 
Mullet’roe, salted.. ....................... 
Pompnno, fresh. ......................... 
Sheepshead, fresh. _. 2,000 GO 3,210 
S uoteague, fresh.. . 18,380 575 12,190 
O%mr fish, fresh.. .. 4.620 115 4,190 --- 

23,113 ............... ............... ............... ............... ............... 
5,022 

38,175 
-.- 

--- 

Totnl ........... 

GOO 

_ _ _ _ _ _  
.___ _ _  ._.__. 

151 

....... 

....... 

fresh ............................ I l l  2,000 

nets: 
Pound nets and trap 

Miscdlanooiis flsh, 

...................... 
3,342 $100 3,028 

11,973 180 15,890 
2,300 101 2,050 
7,500 245 1,500 
7,100 210 3,030 
3,115 90 5,500 

505 
351 
110 

1,5G1 

Total ........... 

.............. ....... 
....... 
....... -- ....... -- -- 

...................... ...................... ...................... ...................... ...................... ...................... ...................... ...................... ...................... 

55 
20 
25 
45 
85 

230 
-- 

Totnl ........... 
Grand total.. ... 

............... -- -- 
1,927 
1,030 
1,080 
1,145 
2,540 

7,722 
--- 
--- -- 

............... ............... ............... ............... --- 

............... 

Value. Pouudt 

:ast nets: 
Channel bass, fresh. 
Mullet fresh ....... 
Slioepi~heail, fresh. 
Squetea e. fresh. 
Other fig fresh . - -. 

.......I ....... 

--- --__ 
...................... 
12,500 188 5,000 ........................ ........................ 
5,000 150 G, 120 

.............. 
$352 ....... 
243 ....... 

.._._. . 
67 ....... ....... 

185 

-- -- 
1,835 
1,460 
850 

1,210 
, 2,920 -- 

....... 2,240 
283 54,110 

2,187 554,385 
781 6,000 

Lines: I Channel bass, fresh. 5,000 
Sheepshead, fresh.. . 10,000 
Squeteague, fresh.. . 5,316 
Othorfish. fresh .... 2,730 

.............. 

....... 10,134 
100 190,24G 
329 17,000 
101 23,815 

150 4.800 
300 15,210 
160 4,275 
70 3,OOU 

48 ....... 

130 
455 
135 
72 

....... 

....... ....... 

....... 

1,890 

1,667 

Value. Pounds 
~ __ 

............... 
28,000 

36,900 
............... 

....... 

bhrimps , ............ 
Oysters ............. ............ Phogs urtles ............. 

10,040 

12,000 300 4.000 
24,360 1,740 33,950 

800 50 800 
10,170 814 7,000 

150 
2,425 

50 
525 

....... 
44,100 ....... 
20,832 

1,550 

2,722 

4,272 

15,830 

-- 
3,557 64,900 -- __ _- 
!1,669 1,047,046 

............................ ...................... 
14,000 980 14,200 

14,OW 980 14,200 

88,530 2,188 55,618 

............................ _-__-- 

$300 

!0,287 ...................... _____-- I -  I I 
I l l  ...... I.. .... ..I.. .... .ILI_ - - - 

8, 060 
75 --_-- 

220 I 9.200 1 222 1 10,420 - -- - 

............................ .............. .......I ....... ......................... ..................... l l  1::: .... 

--I ...... 
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48.-Taable aliozcing the @?id of the f i a h i c s  of eaatcrn Florida h 1559 and 1890-Continued. 

Seines : 
Ulaok bass, fresh.. .. 
Bream and sunflsh, fresh.. ............ 
Channel bass, fresh. 
Mullet fresh ....... 
Pompano, freah. ._ .. 
Shad, fresh ......... 
Sheepshead, fresh. .. 
Spots and croakers, 

fresh .............. 
or Us fresh . . -. 
Total ........... 

Bluefish, fresh .____. 
Channol b u s  fresh. 
Mullet frosh I . .  ..... 
Mullot: salted.. ..... 
Mullet roe, mlted.. 
Porn m o ,  fresh.. ... 
Shoepshead, fresh.. . 
Sgueteaguo, fresh,. .. 
Sturgeon, fresh ..... 

Pike, f k h .  ......... 

g p t e a y ,  fresh.. . 
Refuse f l s i .  ........ 

Gill nets : 

Shacffresh ......... 

Ot,her fish, freeh .... 
Bofuso flsh ......... 

1889. 
Apparatus and __ 

Pounds. s1)eoiea. 

77,073 

343,803 
29,722 
61,316 
28,170 
2,300 

558,000 
22,550 

14 845 
48' 372 
35: 606 
427,000 

1,640, 800 
- 
__= 

2,240 
90,455 

1,075,760 
0.000 

10,134 
1,493,033 
215,901 
138 728 

16, 0uo 

........... 

40: 620 
63,635 

I--- 

:nst nots: 
Ulnck bass, fresh. ... 
Bream and sunfish, 

fresh.. ............ 
Catflsh fkesh 
Channdl bass fresh. 
Men1indun, fresli. __. 
Mullet freeh ....... 
Sheel)ehoad, frosh. .. 
SqUOtOtlgll8, fMSh.. . 
Othor fiah, fresh .... 

3,000 

38,280 ................. 
21,675 
8, 000 
70,240 
7,040 
21,690 
24,836 

Total  ........... 13,151,966 

Total.. ......... (185,9(il/ 

Valui - 

$4,46 

11,12 
0li 

1,oo: 
1,121 . 16 

22,67! 
09! 

40: 
1,52: 
1,031 
2,35( 

47,53: 

2: 794 

$:M 

75 704 

-- _- 
6E 

16,030 

557 

0: 671 
4,848 
820 

I, 875 
85 

_.._.. 

- 
LO, 739 

180 

1,483 

022 
20 

1,838 
261 
023 
890 

6,023 

__ --- 

...... 

- 
I I 

SUMMARY. 

- 11 &=$::and 1 1889. 1 18BO. 

Pounds. Value. Pounds. Value. Pounds. Value. 
----- ___- 

,I 

NOTES ON THE ALLIGATOR INDUSTRY. 

As olsewhere'axplained in this' article, in the inquiry 011 which this report is based 
it was not fea,sible to make a thorough canvass of the alligator industry, and the in- 
formation at hand is only useful as showing the present condition of the business in 
the localities visited in con~iection with the regular investigation of the fisheries, and 
8s aaordiI1g 8 basis for ;til opinion of its general status throughout the State. 

Florida is the only State in the South Atlantic region in which the hunting of 
alligators is carried on as a, regular business. The industry is quite extensive, but 
is much less important than formerly, and in parts of the State where it was at 
one time a prominent biisiiiess it is diminishing yearly. During the past deoade the 
alligators have been systematically and relentlessly hunted in nearly every part of 
Florida; it is withi11 bounds to say that since 1880 not 108s t h w  2,500,000 have bee11 
killed in the State, and it is not surprising that the supply hsts been greatly reduced 

view of the non-migrstory habits, Ithe remarkably slow growth of the animal, and tho 
sacrifice of large numbers before they have reached the reproductive age. According 
t o  the statements of hunters and others, dligators grow very slowly; during the first 
year of their existence they atttlin a length of about 1 foot; alligators 2 feet long we 
Over 10 or 16 years old; while animals 12 feet long are 76 years old or more. 

~ 
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The observation of the Fish Commission agent in the St. Johns River leads him 
to think that the alligators are very nearly exterminated in that part of the river 
below Pahtka, and above that point the number is becoming less year by year. Some 
hunters who have devoted many years to the business have given it up, and few, if 
any, are killing as many as they were four or five years ago. It seems only a question 
of time when this valuable fishery resource, which could by proper care be preserved 
to the State for an indefinite period, will become exhausted, to the great disadvantage 
of a large element of the population inhabiting the interior parts of the State. 

In  the Indian River region, Cocoa, Melbourne, and Fort Pierce are headquarters 
for alligator hunting and trade in the hides. At Cocoa about 10 men engage in 
hunting at  times when other work does not receive attention, and in 1889 and 1890 
took about 2,500 animals. A few 
years ago one of these hunters killed 800 alligators in a season, and another obtained 
42 in one nigfit. Twenty-five men were regularly employed in this business at one time. 
In 1889 and 1890,12 hunters in the vicinity of Melbourne secured about 2,000 alligators. 
At Fort Pierce large numbers of alligators were handled in former years ; in 1889, 12 
men brought in about 4,000 skins, and in 1890,2,000 skins and 100 otter pelts. 

Near Lake Worth but little attention is given to  hunting, owing to the scarcity of 
alligators. Only 3 men follow it regularly, in the summer months, getting from 100 to 
150 animals each. In 1890 they shipped 450 hides to  Jacksonville, which was about the 
usual yield in recent years.' In 1889, 6,700 alligator hides were shipped from Miami 
to New York via Key West, and in 1890,5,033 hides went from the same place. 

Eissimmee, situated on Lake Tohopekaligs, in the interior of the State, is an im- 
portant center of the alligator trade in the eastern half of Florida. In 1889 three 
firms were located there for the purpose of buying skins taken in the region between 
Lake Kissimmee and Lake Okeechobee, and in that year they handled 33,600 hides ; in 
1890 only two of these firms did business, and purchased about 15,000 skins. This 
decline of over 50 per cent was principally due to the scarcity of allig?tors, but was 
also influenced by the low prices received by the hunters and, to  a certain extent, by 
the diversion of the trade from Eissimmee to Fort Myers, on the western side of the 
State. In 1889 about 20,000 of the skins went directly to New York and the others 
to Jacksonville; the following year 10,000 were sent to  New York and the remainder 
to Jacksonville. The skins mentioned represent the work of about 20 professional 
and 80 semi-professional hunters. The aggregate number of animals killed and the 
average number to a man are very much less than the results a few years ago, 
when a skillful hunter could easily secure 600 alligators in two or three weeks. The 
marketable skins are from 3 to  12 feet in length, and are worth on an average about 
60 cents apiece to  the hunters, a sum which is taken out in provisions, ammunition, 
eta. The dealers receive 65 cents each in money from the tanners in New York. 

The income of the alligator hunters in this region is considerably augmented by 
the capture of otters (Lutra cawdensis), of which about 1,000 skins were sold in 1890 
at an average price of 83.50 each; large numbers of other skins are also bronght in, 
including those of the deer, bear, wildcat, opossum, and raccoon. A few years ago a 
large trade was also carried on in the skins and plumes of aquatic and wading birds, 
but the practical extermination of the birds over large areas has necessitated a dis- 
continuance of the business. 

During the past three or four years a large part of the alligator trade of Florida has 
been centered in Jacksonville, where, in the years covered by this inquiry, there were 

In 1888 the same hunters secured 5,000 skins. 
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Items. 

Numbor of cmncrios ........................... 
€'eraoils o~uployed: 

\\'llitfJ ....................................... 
Golorod ..................................... 

value of ropurty 
&SIl ............ ; ....................... 
Oymters utilized.. .................... . b u ~ l ~ ~ l s . .  

vniuo l)lbici ................................. 
Cnns proparod.. ...................... number.. 

Vduu.. ..................................... 

.............................. 

two firms which purchased hides and teeth from hunters and other dealers, mostly in 
the southern part of the State. In 1859 these firms handled about 60,000 skins and in 
1S90 about 20,000. In the opinion of these dealers, the noticeable decline in the business 
has been due to the fact that the llunters have been obtaining more remunerative 
employment in working the phosphate beds, and that much of the trade that formerly 
went through Jacksonville now goes directly to  New Pork. 

Live and stuffed alligators enter largely into the trade in Florida curiosities In 
Jacksonville there are 12 dealers in alligators and 18 other dealers in shells, fish-scale 
jewelry, alligator teeth, etc. In 1890 about 8,400 alligators were disposed of to tour- 
ists in Jacksonville. The taking of s ~ ~ a l l  alligators to  be sold as curiosities is now & 

prominent feature of the business; large numbers are annually secured and disposed 
of at prices, varying with the season, supply, and size, ranging from $20 to $36 per 
hundred, although as low as $10 has at times been received. The price for stu&d 
alligators is about 25 cents more than for live ones. Alligators from 6 to 12 feet long 
brillg from $12 to $14 each. I t  is estimated that about 450 pounds of alligator teeth 
were sold in 1890. Of the best teeth about 70 make a pound, but from 150 to 200 of 
the smaller Ones are required. The teeth of alligators have some commercial value to 
the huator, but ill maiiy places of late not much attention has been given to them on 
account of the di&iilty of extracting them and the low price received ($1 to $2 per 
pound), They are removed by burying the head and rotting out the teeth. The 
stuffing of alligators and the polishing of alligator teeth give employment to about 40 
persons in addition to the regular dealers. 

-. 

1880. 

2 

, 18 
101 

$10,0(10 

$1,033 
242,000 
$15, 050 

SHORE INDUSTRIES. 

At nearly all the principal fishing centers there are firms engaged in buying fishery 
products from the fishermen and shipping them to northern and other markets. In 
the lower &. Johns the interior lake region there are also wholesale dealers in 
alligator hides, teeth, etc. The only shore fishery industry which requires separate 
notice, however, is the canning of oysters. 

Two factories established for this purpose are located at Fernandina, which utilize 
most of the oysters taken in the vicinity of t h a t  place; these are raccoon oysters and 
are found mostly between high and low water. At one time most of the stock came 
from Nassau Sound and Bell River, but the supply has been nearly exhausted and the 
adjoining county in Georgia is now furnishing a large part of the product. The prices 
p?id range from 7 to 10 cents a bushel. The oysters are put up in 5 and 10 ounce 
cans, packed in cases holding 4 and 3 dozen cans, respectively~ The extent of this 
iudustry is shown in thl! following table : 

49.-Tablo sbowirq tho extatit of the oyster-canning industry of Florida i i i  1SS9 aitd 1890, 

1890. 

2 

1 2  
I18 

$10,000 
K i , O U O  
'18,000 
$7,815 
471, 900 
$35,5CJ 
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' VI.-FISHERIES OF THE RIVER BASINS. 

G E N E R A L  REBIARKS. 

In a preceding part of this report, reference has been inado to the importance of 
the fresh-water fisheries of the South Atlantic States, and figures have been pre- 
sented (Table 6) showing that the value of the products taken in fresh water is much 
greater than the results of the salt-water fisheries. In this chapter it is intended to  
discuss in greater detail this branch of the fisheries and to exhibit its importance by 
a series of special tables. 

The occurrence of marine fishes in brackish and fresh water and of fresh-water 
species in brackish and salt water has necessitated a somewhat arbitrary separation 
of the fisheries. As a rule, all fishing for anadromous and typically fresh-water fish 
has been included in tlie accompanying tables, but the taking of salt-water products 
in fresh water has in most cases been disregarded; an exception being made, for 
instance, in St. Johns River, in the headwaters of which the capture of mullet can 
only be regarded as a fresh-water fishery. 

In the accompanying tables the extent of the fisheries in most of the river basins 
of the South Atlantic States is given, the omissions consisting of a few minor streams 
whose commercial fisheries are unimportant or carried on by fishermen from other 
rivers. In the case of the rivers emptying into Albemarle Sound and Winyah Bay, 
it has not been deemed uocessary to show separately the fislierics of the individual 
streams. In the former region the fishing in the sound at and around the iuouths of 
the principal rivers can not with satisfactory accuracy be separated from that in tlie 
rivers, mid the fisheries of some of the streams entering Winyali Bay are too unim- 
portant to require individual specification. 

, 

STATISTICS O F  T H E  RIVER F I S H E R I E S .  

The four tables wliich follow illustrate the extent of the fisheries of the river 
basins as they existed in 1889 and 1890. The tables relate to the persons employed, 
the boats and apparatus used, and the quantity and value of the products taken in 
each basin. The products are shown in two tables, one being a condensed statement 
of tlie yield of each species, the other giving the catch in the various forms of apparatus. 

Tho fresh-water fisheries of this region gave employment to 8,343 persons in 1889, 
and 8,497 persons in 18!)0. The capital invested was $700,608 in the former year, and 
$720,333 in the latter. The quantity of products talreii was 27,773,312 pounds in 
1889, and 31,353,272 pounds in 1890, the value of the same being $766,300 and 
$833,165, respectively. 

Most of those engaged in the industry in the fresh waters are actual fishermen. 
Only 705 persons in 1889 a id  709 in 1890 were slioresmen and carriers, leaving 7,638 
persons in 1889 and 7,788 persons in 1890 who were employed in the taking of fishery 
products, and a11 of these were shore and boat fishermen, there being no fresh-water 
vessel fisheries in these States. 

Tlid fishing property of the fresh waters consisted in 1890 of 24 vessels, engaged 
in trausporting products, worth $13,555 ; 3,759 boats, worth $170,060 ; 953 poiintl nets, 
worth $81,529; 585 seines, worth $79,543; 87,557 gill nets, worth $172,832; 1,623 mis- 
cellaneous nets, worth $5,935; 1,165 pots, worth $1,755 j lines worth $897; and shore 
and cash property valued at  $195,237. 

' 
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In 1890 the quantity of fresh-water fish taken was 31,353,272 pounds, for which 
the fishermen received $833,165. The fish of which the largest catch was made were 
alewives, but the yield of shad was the most valuable. The principal fishes had the 
following values: Shad, $482,403; alewives, $166,106; striped bass, $33,942; black 
bass, $30,431; sturgeon, $12,974; and catfish, $12,745. 

The apparatus with which the largest catch is made is the seine, which is credited 
with 14,306,273 pounds, valued at $296,961. Pouild nets took 8,295,677 pounds, worth 
$123,880. The gill-net catch was somewhat less than the iound-net, being 7,376,184 
pounds, but the value was nearly three times greater. 111 the yield of shad and mul- 
let the gill nets take first rank, in that of alewives and black bass the seines have 
precedence, and in that of striped bass the pound nets lead. 

*Inoludea010 ~horeemen and 51 tradsgortors, tInolud&q 588 shoroarne~~ mrd 55 t,mnsporters. 
~Inoludes 38 shomsmen. §Includes 06 nhoresmun. 

River baains. 

Albemnrlo Sound nu tributarica ................................. 
Pmnlico Rivor .................................................... 
NouseRiver .................. ................................... 
Cape Fear River and tributario~. ................................. 
\Vmynh Bay and tributnries. ................... .. ........... 
Edisto River and t,ributurica.. . - 4 .  ............................... 
Combahee Ashepoo, and Cooaawhntohie I t ive r s . .  ............... 

... ~ a v a s n a h  hiver.. ........................ .:. ............... ..- ................................................... 0 ~ooohee River .................................. apt amaha River and tributaries .................................................. St. Mnrys River ..................... St. Johns River an8 tributaries.. .i .......... 
........................................................ Total 

51.-Table of vessels, boats, apparatus ,  etc., employdd. 

I I Albemarlo Sound a1113 tribii- 
tarlos. 1 ~'amlioo ltivir. I Neuae River. 4 I 

1880. 
A- 

*3,501 
275 
937 
448 

1,090 
314 
70 

170 
116 
098 
52 : 009 

8,843 
- - - 

I - I I I - - I I ....-.. ....- . ............. - . - - - -- - - ---. -- I I 
..... ..-.- I 

CUIIO Fcnr River and t r ibu tn r los . ) \~ inyah~ay  and tributariea.l~disto River and trlbutnriee.) 

1800. 

t3,550 
d30 
991 
420 

1,047 
316 
65 

162 
117 
727 
40 

$732 --- 
8,407 

--- - - 

Items. 

... VesfryIs transporting.. 
lonnage.. ........... ................... Outfit 

Boats .................... 
l~oundnets  .............. 
Seines ................... 
(+ill nets. ................ ....... Wsool lan~uane t s  ..................... pot& 
Shore pro erty.. ................ 

Gap& .................... 
........................ Total 

Items. 1890. 1889. 1890. 

nonts .................... 190 
Seines ................... 56 
Gill nets ................. 127 ...... Mia~e l l aneo~~s  nets 03 
Lines 
Shore proporty 

Total 
-------- ... .... a;$i-l.. .I 24,469 1. ..... j 1.008 I. .....I ti, M1 1. .I 7.526 1 

1880. 
- -  

1880. 1 1890. 
-- 
i800. 

No. 
-- 

23 
210.94 

. 1.. 
1,102 

800 
384 

04,428 
251 
265 

No. - 
24 

278.17 
....... 
1,158 

904 
331 

78.875 
205 

1,070 ....... ....... 
....... 

Vnluo. - 
$7,775 ........ 
1,812 

115,129 
71,'395 
04,005 
05,328 
1,370 

410 
112,465 
36,600 - 

600,859 

---- 
1889. 

Valno. - 
$10,050 

1,005 
115,054 
74,391 
87,145 

109,310 
1 448 
1:616 

110,801 
30,100 

612,431 

No. - 

184 
28 
23 

4,000 
110 
25 ...... 

- --- 
...... 

KO. 
-- 

................................... 

200 
43 
30 

6,300 
113 
05 ...... 

...... 

1890. 

No. 
- 

........................................................ 
403 

73 
(1,500 

320 

...... ........................................................ 

...... 

Vnlue. 
P 

$5,020 
3,100 
6,500 
5,220 

650 
40 

5,484 

25,814 

Value. - . 
................................................................. 

$7,794 
5,776 
7 500 
7: 420 

680 
140 

5,075 

__ 
34,804 

Bo. - 
....... 5 .  

400 ............................ 
78 

0,200 
300 ............................ ...... 

---- 
...... 

V I L I U ~  - 
..., 

$11,996 

7,100 
11,300 

900 

800 

31,956 

Value. 
- - 
........ 

$12,336 

7.3!10 
9,757 

000 

820 

Ql, i03 
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51.-Ta'able of vessels, boats, appavalus, etc., employed-Continued. 

___ 
i8m. 1890. 

NO. 1 Value. NO. ~ a l u e .  

Boats .................... 301 $1,353 377 $1,212 
Poundnotw ....................................................................................... 
Seines .............................................................................. 
Gill iiets ................. 184 960 191 039 
Miscc~llaneounnets ...... 341 933 351 981 
Liiioa ........................... 77 ....... 85 

I Items. 
rl ~ _ _ _ ~ _ _ _  

Shore proper@ ............................................................................ 
Cash c;ipitnl___. ............................................................................ 

Items. 

1889. 1890. 1889. 1890. 

NO. Value. NO. Value. NO. VJUO. NO. Value. 

20 $315 20 $240 320 $14,318 372 $18,743 
1 110 

50 3,310 64 4,785 
26 590 20 480 205 21,845 290 22.085 

............................ 37 185 30 150 ................................... 248 ...... 550 

-_____ -__ 

___________ 

28,450 ...... 28,6118 
11,340 ...... 13,500 

1 Combahee, Ashepoo, and 
COosaWhRtChie rivers. 

~~~ 

Vessels transporting ............................ 
Tonnilgo. .................................... 
Outfit ................................................. 

Pound nets ...................................... 
Seintta ........................................... 
Gill nets.. ....................................... 
Misoellaneoue nets .............................. 
Pots ............................................. 
Linea.. .................................................... 
Slioru property ............................................ 
Cash capital.. .............................................. 

Total ................................................ 

noats ............................................ 

Boats .................... 31 $335 
Pound nets.. ............ . I _ _ .  .... 1. ....... 
Seines.. ......................... 

Lines :___. ...................... 
Gill nets.. 
Miscellaneous iiet,s.. 

............... ..... 
Shore property ................. 4UU 

Total ...................... 1,400 

23 $7,775 24 $10,650 
210.94 ............ 278.17 ............ 

1,852 .......... 1,905 
3,707 105,923 3,759 I ~ O , O G O  

902 75,745 953 81,529 
501 83,278 585 79,543 

77,220 100,505 87,557 172,832 
1,628 0,013 1,023 5,925 

290 450 1,105 1,755 
586 .......... 897 

150,061 .......... 161,037 
,47,840 .......... 43, 600 

700,608 .......... 720.333 
--_______-- 

-___ 

....... 
010 
52 
9 

Albemarlo Sound and tributaries. Pamlico River. 

38 $420 I 105 $1,528 98 1 $1,307 1 67 $990 80 $910 
5 1,250 5 1,250 

............................................ 1 12 1 12 
20 730 102 2,994 :J 1 2,786 70 2,405 71 2,775 
25 55 77 384 401) 2 10 '3 15 

....... E...... 158 I60 8 0 ....... 500 ...... 50 ...... 50 ...... 3,500 ...... 3,020 

....... 1,713 ...... 5,114 1 ......I 4,772 ...... 8,235 ...... 8,588 

............................................ 

...... ...... ...... 
--_.__---_____--- 

Nenso River. 

Value. 

1151,567 
19.200 

15,492 
051 

9,414 
1 545 

231: 756 

Total ...............I... ... .I 3,323 1. ...... 1 3,107 1 ...... 1 905 1.. __..I 700 1. ._...I 77, 606 1.. ....I 87,091 

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. 

461,800 $5,728 538,400 $8, 730 447,000 $4,242 0G9,090 $0,339 ............................... 22,700 1,362 21,440 1,280 

121,518 4,472 157,279 5,811 10,000 480 15,000 450 ................................ 27,200 408 25,000 376 

................................ 9 500 250 8,500 220 
393,080 21,478 434,911 23,742 558: 500 31,460 047,336 31, El!! 

___._________--____ 

1,300 78 4,915 312 ................................ 

SUMMARY. 

I Alewives.. . 
Black base.. 
Bream and 

percli ...., 
CatfiRh ..... 
Ecla ........ 
Pike ........ 
Shad. ....... 
Strawberry 

bne8 ......I 
Striped bitas 
Sturgaon ... 
Other fish . . 
RefuSe flsb . 

Iteme. 

13,477,340 $135,415 15,273,578 
397,470 19,790 386,090 

422,155 15,859 414,745 
19,420 583 21,085 
53,950 3,398 155,700 
27,261 1,308 32,010 

4,053,705 205,905 4,348,350 

29,725 1,153 28,075 
434,750 24,000 470,444 
128,097 3,742 118,085 
167,272 5,301 180,515 
17,220 100 18,500 

1890. 
_____ 

No. I Value. i No. I Val~te. 

1,106 I ......... I ....... 1 ................................. ..I......... I ....... 1 
25.907 39.099 2.155 37.217 1.997 57.500 4.450 54.080 4.234 
3,407 ................................ 27,200 28,500 
5,948 1 19,776 1 010 1 19,235 1 573 1 50,000 1 % ~ 58,872 1 i:: 1 

173 ................................................................ 
.- - 
400,232 1,036,673 34,519 1,101,957 38,906 1,282,200 43, '734 1,520,418 45,821 



349 FISHERIES OF THE SOUTH ATLANTIC STATES. 

52.-Table of prodllole and values-continued. -__- _- I c a r ) ~  Boar Rivor and tributnrfos. 1 WinYah Bav and tributthrios. I Bdisto Rivor ancl tribntarios. 

Alewivos . __.  
13laokbuas ... 
Bream and 

perch ._.... 
Catflsh ._____ 
Hiokorysliad 
Shad .._..._.. 
Ytripod bass . 
Sturgeon ._.. 
Suokors .__._. 
Othortidt .... 

Total . . . 

. "  
I___ --__. 

Spooios. 1 1889. 1 1890. 1 1889. 

. . . . _. . . . . . _.. __. . __._. _.. . .-.. . . . $939 .__.____. ._...._. __...___. ........ 1,995 100 

23,294 $1,187 22,450 $1,210 76,697 3,022 
8,600 257 7,000 220 67,963 2,106 

.__. . . . . . . . . . . ~. . . __. __. _. . . . .. ._. 1,094 
351,041 21,355 337,810 18,705 399 000 20,987 . . . . . . . . . . . . . . ~. . . . . . . . . . . . _. . . . .. 240 
72,500 1,740 30,025 735 211,375 2,619 
58,146 1,745 61) 550 1,779 24,796 1,044 

1,000 45 2:300 1 62 50,282 2,014 
515,481 m, 741 1 22,707 907,667 43,765 

37,160 ' 
35,230 

3: 000 

(Pounds. 1 Valuo. 1 Pounds. 1 Valuo. 1 Pounds. 1 Valuo. 

70,720 
65,827 
26.308 

385,364 
2,800 

123,512 
20,558 
50,580 ___- 

3,611 
2,04: 
83( 

28,195 
224 

2,867 
1,OS.i 
1,99€ 

_. -- 
1800. 1890. 

I.-_..*.-.. 

7,220 
129,434 

7,295 
18,860 

28 GOO 
2:100 

........ .......... ...... 
353 7.4% 37 

8.705 127,933 8, 0?! 
720 8,300 811 
400 32,500 1,022 

$741 
10: 

23,797 1,213 
12,855 503 

210,591 i-l2,88U 

23,314 I,  18( 
13,645 54; 

220,526 13,524 

Spocios. 

Alowivos . -. . 
I h c k  L a s ~  ... 
Broatii and 

CntAsli ._.__. 
lXiokorysl~all 
MlIllot ....... 
l'iko. .. . . . . . . 
Shad .._..... 
Sturgoein . . . . 
Suckom __.,._ 
Otliorfis]l _.. 
Rofuso fish . . 

Total..  . 

pIXOh ._..._ 

___II-- -- 
St. Marys Rivor. 

1889. 1890. 1889. 1890. 

Pounds. Valao. Pounds. Valuo. Pounds. Valuo. Pounds. Valuo. 
____-- _- 

Altamalra Rivor and tributnrios.* 

-----_L______-_____- 

. . . . . . . . . . . . . . ~ -. . . . . . . ~. . . . . .. _-. . . . . .. . . . . . . .. -_. . . . . . . . ~. . . . .. . .. 

.__ ._____ ._..__.. .... ~ .... ........ ......... .-- ..... .-....-.- ...... .. 
7,045 $35'' 7,940 $398 ._...._.. ........ ......... ........ 

47,408 2,380 4!3,706 2,438 ......... 
1,000 81 2,000 100 ......... ..__..__.._.____. ._...._.. .__..._. ..---.-.. . . . -. . . . . . . . . . . . . . . . . . . . . . . ~. -. . . . . ..- .. . . . 

120,077 8,954 140,l:iR 9,641 00,000 
37,835 003 5,660 163 30,500 
4,017 199 4.4!13 225 .._. . .... 

940 40 1,300 69 _ _ _ _  -..:. . . . . . -. . . . . -. . . . . . . . . . . . . . . ~. . . . . . . ~. . - ~. . . 
227,592 210,387 3Wss,sUO 

Pounds. __-__I_ 

........ 
408,993 
38 670 

, 901: 033 
3,120 

5,180 
443.000 

.........I....... 

14,459,960 
577,598 

I, 2U3, 890 
331,320 
55,250 
61,338 

408,993 
75,431 

8,341,228 
29 725 

707,382 
112,431 
333.172 

555: 394 

........ ...._._...~......__ 
6,818 084,616 10,208 
1820 37 108 1,485 

95: 439 2, 610: 222 102,393 
70 2,000 45 

200 9,042 290 
2,435 520.000 2,,550 

...(I...... ...._... 

I 

572,900 1133,049 

Vllluo. 

4,745,244 148.462 

$1?7,042 
29,942 
45;:385 
12 241 

2,388 
6,818 
3,078 

448,333 
I, 153 

92.721 
16,083 
4,301 

10,745 
2,595- 

3: 476 

___ 
760,300 

Alowivoa.. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . -. 
Tiluck lmus. -. . . . . . . . . . . * . . . . . .. . . . . . . . . . . . . . . 
ljroani i~lld peroh __. -. . .__ ~. . . . . . . . . . . . . . . . . . 
catt idl  ._.. _. . .. .. . . .. . . . .. ._. . .... -.-... -. .. 
Eekj ._. . _ _  ._, -. . . .. . . . . . . . . .._ .. . . *. . . . . . . . . . 
Hickory shad. -. . -. . . . . . . . . . . . . . . , ~. . . . . . . . . . 
Mullet............. ..........--...-.-....-... 
I'iko ..............................~.-........ 
Sh ........................................... 
Stramburry bass. -. . . . . _. -. . ....... -. .. ., .... 
stripod bise. .  . . . . . . . . . . _ _  .. .. _ _  .. . . . .. . -. . . . 
Sturgeon .................................... 
Suokors . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . 
Othor fi& __. _ _  . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . 
Rofuso fleh . . -. . . . . . . . . . . . . . . . . . . . ~. . - . . . . . . . 

Total . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . . 

.......... .- ...... .......... 1 ...... .......... ........ ......-.... .__... ! 17,130 1 $980 1 16,350 1 $971 

- 

-. 

1 .- . .__ 

Ofeochoo River, 

1889. . 1890. - 

16,000 $240 

6, 516 
25,554 
8,000 

100,095 
5,060 

50,375 

300 
730 
400 

12,315 
400 

1,000 

5,004 222 
2.5,603 7s4 
12, 600 670 

190,125 14,025 
4,000 329 

25,450 490 .................................. -- 5,034 1 210 1 5,663 I 210 
294,634 15,835 284,405 171570 

I '  - 
St. Johns Rivor and tributarioe. -- 

1890. 

-..._.... .....-.. 10,120 $150 
155,433 1 $8,890 ~ 181, 646 1 0,832 

497 305 17 274 5R8,190 20.235 
30:lGO I '003 1 96,240 1,265 

16, &13,783 $186,106 
601,270 30,431 

1.320.609 49. 096 

ai$ 00i 33; 642 
604,709 12,974 
116,345 4,367 
366.202 11.712 
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Pamlieo River. 

1889. 1 1890. 
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53.-Tahlo of products apcci$ed by apparatus. 

Nouse River. 

1889. 1 1800. 

I Albemarlo Sound and tributaries. 

Pounds. 

- 
1889. Apparatiis aud 

species. 

013,901 -- 

001,149 
374,290 

196,665 
14,000 
30,010 

085,516 

26,430 
142,570 
37,185 w, 060 
18,500 

1,086,275 

64,040 

28,300 

846,841 
72,100 
79, 406 
6,270 

096,951 

- - - . . - -. 
........ 

74,800 
36,435 
1,310 
1, 600 

114,145 
- 

148,600 

,450,772 
-_ 

I jeines: 
Alewivoe ...... 7.344.160 

Pound nets : 
Alewives ...... 
Black bass.. ... 
B r e a m  a n d  

perch.. ...... 
Catflsh ........ 
Eels. .......... 
Pike.. ......... 
Shod ........... 
S t r a w b e r r y  

b a e ~  ......... 
Striped bass ... 
Sturgeon _ _  _ _ _ _  
Otbor nsh. ..... 

Total ..__.. 

Black bws.. ... 386; 820 
B r e a m  a n d  

perch. ....... 199,595 
Catfish ........ I 12.000 

5,996,880 
10,650 

199,760 
7,420 
7,050 

900 
362,276 

, l'$1,450 
%0, 221 

1,720 
60, 347 

6,888,674 
-- 
--- 

Pike .......... 
Shall.. ........ .II. lt2 % 

76,180 $955 

30,400 1,216 

23,241 1,262 

5,216 . 158 

115,840 $1,451 ........................ ....................................................... 
30,485 1,319 ........................ ....................................................... ....................................................... ....................................................... 
24,801 1,338 ......................... 

....................................................... ....................................................... ....................................................... 
7,295 215 ........................ 

135,137 1 3,591 1 184,421 1 4,323 ---~----___ ------ 

385,620 4,771 l i  422,560 5,279 ........................ I... . . .  
91,118 3,256 120,794 4,292 

172,564 0,654 195,297 10, 894 

............................... ............................... 

Total .......I 107,225 
I 

. ___._ __. 1. .............. 
447.660 $4,242 669,090 

9,500 570 8,000 

9,500 285 9,000 
27,200 408 25,000 
5,500 170 5,000 

157,500 9,000 478,976 

'ota : 
Eels ........... 1 46,900 

Strawberry  
bass ......... 

Striped bass . -. 
Sturgeon ...... 
Other flsh ..... 
Refuse fish .... 

Grand total. 19,228,425 I== 

I-- 

28,275 
131,650 
41,552 
99,125 
17,220 

V21lne. 

Total. ..... 

;ill nets : 
Alewives ...... 
Black bass.. 
Bream and 

erch.. ...... 
&e.. 
Shad.. ......... 
Striped bnas. .. 
Sturgeon ~ _ _  . - - 
Other flsh ...... 

Total ...... 
Biscell an  eo u s  

Alewives _ _ _ _ _ _  
Shad.. ......... 
Other Ash ...... 

nets: 

Striped bass.. . 

60,920 
426 

8, A40 
223 
494 
40 

20,386 

70 
13,732 

34 
2,059 

9,481,998 -- -_ 
65,800 ............. 
22,800 ................... 

2,461,774 
61, 620 
84,825 
6,800 

2,703,628 
-- 
-- 

70,500 
34,475 
1,250 
1,000 

D7,224 - -- 

73. ole 
19, 364 

6,455 
360 

I ,  268 
%,e02 

1,083 
5,702 

378 
3,132 

160 

82,475 

82,475 

1,300 

036,573 
I____ 

16,812 __ - 

639 

564 

17, 197 
4,497 
3,330 

153 

16,380 

...... 

...... 

I_ 

__ 

838 
1,720 

75 
27 

........................................................ 
a,aoo 85,313 4: 460 45,500 2,600 40,000 

a,ioo 85,313 4,460 45,500 2,600 40.000 

........................................................ ........................................................ 
-___------ 
________-_____-_ ----- ------ 

78 4,916 312 ......................... 
34,610 1,191,057 38,065 1,222,2610 43,734 1,526,418 

~ _ _ _ _ _ _ ~  - . - ~  

2,660 - - 

2,904 __ 
6,680 - 

1890. 

,073,584 
11, A00 

189,780 
7,685 
7, 200 
1,100 

379,558 

1,645 
260,464 

1,500 
79,585 

- 
Value. 

:69,295 
472 

8,437 
231 
504 
49 

21,175 

80 
14,874 

30 
2,035 

17,782 -_ .- 

80, 756 
18,734 

6,335 
420 

1,496 
58,923 

1,026 
5, 8W 

349 
3,136 

173 

77,236 
-- 
-- - 

632 ....... 
720 

49,576 
5,086 
3,088 

137 

59,239 

....... 

- 
_I 

I_ 

884 
2,082 

79 
40 - 

3,085 I - 

8,910 

16,232 

...................................................... 
36,616 2,010 36,017 1,930 52,500 4,200 50,000 ............................... 27,200 26,500 
11,565 1 362 1 10,185 ~ 305 1 33,000 I 1 33,872 

. . . . . . . . I  .... ___I._ ....... ....... j ......... ....... ........ 

....................................................... ....... 1 .......I... ...... 1 ...... ]13 ,2001 702) 13,440 

_ _ _ _ _ _ _ _ I  ....... I ......... I ....... 1 '  6.5001 1951 6.000 _. . ............................... 4; 000 3; 500 
114,800 6,262 129,500 7,050 355,500 19,860 128,3610 

2,483 1 145 1 1,200 1 67 1 5,000 1 2:: 1 4,680 ........I ....... I._ ....... ~...-ii.p..:..bi.l ....... I._._ ..... 
2.995 90 1,755 230 25.000 

-- 
I I 

__ 
v:llul 
__ 
...... ...... 

...... ...... 

...... ...... 

...... 

...... 

...... 

...... - 
66, 339 

480 

270 
375 
150 

32,960 

4,000 
265 
500 

...... 

..... - 
15,429 - - 

..... 
806 

180 
70 

6,552 

260 

234 ..... 
8,092 - - 

...... 
2,300 ...... 

2,300 __ - 
...... - - 
5,821 
- 
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63.-Table of produats qeoified by apparatus-Continued. 

Appar;ctue and 

Seines : 
Bream aud porch.. 
Catflsh 
Hickory shad 
Shad ............... 
Striped bass. 
Sturgeon 
Suckers ........... 
Othcr flsh 

Cape Fear River and tributaries. 

Total .......... 
Gill nets : 

Black brtss.. 
Bream and perch.. 
Hickor~~shad 
Shad.. ............. 
Striped bass 
Sturgeon .......... 
Suckere ........... 
Other fish .......... 

Lines: 
r . 4 0 0  3.171 67, loo 3,203 1 3,350 1 nos 1 3. 010 / 202 I I %%h~!.".m.::/ fg:l f @ /  130 58,988 / 1,887 1 60,400 1,854 ................................ ................................. Othcr fish. ........ 1,000 1,500 38,575 1,641 30,340 1,574 

specios. 188; 1 180i 

Pounds. Value. Pounds. Value. 

13,460 

93,404 

53,080 

Totd. .  ...... - 

Miecellaneous not8 : ..................... ................................ ................................................................ ............ 8,800 112 3,000 00 4,840 145 3,400 102 ................................ 

- -  .---------- 
.... T o t u l . .  l o , 8 o O  ----- 4 1 5  1 0 , 5 0 0  4 1 0 1 6 8 , ( a 6 , 5 4 0 l M ~ 0 6 , 6 3 1  - --------- 3,3501 208 1 3,010 1 202 1 
-_------I________ 

Grand total. ....... 515,481 26,829 460,741 22,707 907,507 43.765 788,360 41,725 216,501 12.880 220,528 13,524 

Winyah Bay uud tributaries. 
-- - 

-. - 
160,034 - 

1,000 

247,747 

72,500 
1,200 

000 

Shad.. ............. 
Stri ed bass 
~ucEere ........... 
Other fish 

Edisto Rivor and tribntaries. 

1 1 - 180L - 
Pounds. Vuluo. Pounds. Vuluc. - 

$704 ............................................ ...................................... 
6,324 ....................................... 

.......................................... 
1,542 ......................................... 

- , -- 1 la; , 
Pounds. Valne. Pounds. Value. - - - -  - 

- - 
8,570 - ----- 

....................................... 
50 ...................................... 

14,151 

1,740 
48 

9,800 

3,806 

-- - I 
Cornbahee Aehopoo, and 

, ~008awh;btchie rivers. Savannah River. Ogeechoe River. 
Appuratua and 

Gill note: 
Bream and peroh.. 
11iokory e h d .  .... 

.......... shua 
Sturgeon 
Other fieh ......... 

11,450 

84,040 

55,150 

P O I Z ~ ; ~  nets : 
Alewivos 
Oatflel~ 
Shud 
Striped baes 

Total 

Seinn~ : 

- 
151,540 -- 

1,000 

243,876 

30,625 
1,400 

880 ....................................... 
155 ......................................... 

apwies. 

$671 

5, 080 

1,584 

25 1 800 

1890. 

~ounda . )~u lue .  

------- 

. 

- 
7,035' - 

50 

12,210 ....................................................................... 
7'95 
55 

0,000 

4,000 

1889. 1890. 

Pounds.)Vulual ~ o u n d a . ~ s l l ~ a  

22 

1889. 

l ? o m d s . ~ d u a  

1880. 

~ ~ u n d e . / v u l u e ,  

.......................................................................... ..........................-..-.............................................. 
....................................................................... 

.......................................................................... _ - - - - -  

21,610 

1,995 
10,207 
33182 

202: 744 

2118,175 
10,940 

815 

140 

, 1890. 

~ounde.'Value. 

5,960 

................................................................................................ 
---- 

---- 

-- 
1,315 - ------- 

100 
451 
905 

21,623 

2,524 
460 

98,407 
3,000 

10,875 
4,420 

238 

-- 
-.-- 

- 
10,100 - 
2,100 
0 620 

24'108 
282: 006 

120,750 
12,388 

7,575 
240 
435 
176 

7,250 

28,000 
19,890 

5,060 

52,950 

- 
1,124 - 

107 
415 
720 

20,025 

2,785 
498 

06,017 
2,800 

11,050 
3,210 

206 

$420 
500 

400 

1,880 

- 
38,141 -- 

10,800 
3860 

101: 100 
1,800 

14,000 
21,005 

7,518 
224 
442 
128 

10,775 

16 000 
20:070 
1,625 
4,000 

-_.--- 

41,695 

-- 
2,877 -- 

540 
103 

6,160 
180 
250 

1,105 

10,764 

$240 
600 
125 
320 

1,285 

373 

- 
30,862 - 

................................ 
10,320 
4000 

100: 100 
2,060 

28,000 
21,079 

004 ................................ ................................ 
......................... 

- 
3,017 - 

532 
200 

6,100 
200 
817 

1,082 
11,200 300 

9,295 858 

....... 1 
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Savannah Rivor. Combahoc Aslropoo, and 
Coosndatciiie rivers. 

63.-Table of prOdfLCf8 spooi$ed by apparatu8-Cbntinuod. 

Ogccchce River. 
._ App~~%$~tus and 

spoc1cs. 

Mifficllnncous nets : 
Abn7ivos 

Catfish ............. 
Stri cd bass 

Other fish 

Breamandporch 

Shnd ............... 
Suclcrs.. .... : 1 : 

Total ........... 
& l C H :  

Breainanclporcli ... 
C&tfiHh 
Stripcd bas8 
Othcrfish 

Total ........... 

1889. 1890. 1889. 1890. 1880. 1890. ____ -_ 

......................................... 8,000 $300 8,000 $340 ............................... 

5,525 440 0,500 515 1,820 224 1,625 200 ............................. 
................................... 2 480 124 2,120 120 .......................... 

5,100 $100 5,620 $115 20:125 999 17,892 038 1,715 $00 2,515 $88 

490 60 400 40 6,000 480 3,000 240 ............................... 
........................................ 2,35i 140 2,560 158 1,000 40 1,675 67 

11,116 590 12,520 670 42,457 2,307 30,627 2,082 1 2,715 100 4,190 155 

8.000 440 9,500 498 4,344 108 3,336 6,510 300 5,004 222 

.......................................... 800 55 800 60 1,534 70 918 42 

8,000 440 9,500 498 87,224 4,548 81,535 4,270 11,999 480 9,000 360 

................................ ................................ 1, 675 100 1,430 86 

-___-_----------___I______ 

___ --- -- ___ 
............................................ 79790 4,075 76,399 3,012 3,940 110 3,078 06 ...................................... ................................ 2: 200 220 2,000 100 

_.._I- -------- _-___-I__ 

___-------___ ___-___ _____ 
~____--_I_----- __ I_ 

Broam and porch.. 
Shad 
Rofuscfish 

Total 

Scincs: 
Black bass. 
Broam and porcb.. 
M;illot 
Pike 
Shad.. 
Other fish. 
Rcfuse fish 
, Total 

Brcalu and perch.. 
Hickoryshad ...... 
Mullct ............. 
Shnd ............... 
Auckcrs ............ 
Othcr fish ......... 
Sturgeon 

Gill nets: 

.......... 

~bfIlH0 fish.. 

.......................................................................................... ................................................................................ 1,040 40 .............................................................................................. 4,500 150 ........................................................................................ 40,000 ~ 150 ---------- ---- __- 

......................................................................................... 55, GOO 1 490 _ _ _ _ ~  - ---- __-__ __ 
I- -- 

.__---_ - _______ ____ 
........................................................................ 77 973 $4 4G8 96 220 5 208 ................................................................ 343: 893 11: 124 434: OD9 14: 2:JO ............................................................................. 31,723 480 25,000 375 .............................................................................. 28,170 1,120 26,IlA 1,045 ............................................................................. 558,000 22,675 808,710 20,OtiI ......................................................................................... 5,022 151 ....................................................................... 427,000 2,350 460,000 2,300 

.......................................................................... 1,400,789 42,217 1,915,175 49,430 

4,205 pl0 4 840 $243 ................................................................ 
1,800 81 2:bOO 100 ................................................................ 

. I - .  ........................................................... 346,000 5,880 644,176 9,598 
71,956 4,660 82 054 5,073 60,000 $3,000 37,800 $1,890 1,433,033 72,764 1,743,012 70,182 

4,017 199 4,493 225 ................................................................ 
94.0 46 1,360 09 .............................................................. 

37,835 903 5:660 163 39,500 975 27,930 695 3,120 70 2,000 

-~_____----_- ----- 
-~-___------------- --------- 

I 

....................................................................... 16,000 85 20,000 100 '45 I 
Totill .......... 

----_---I__._---__.- 

120,552 5,999 100,407 5,873 90,500 3,075 65,730 2,585 1,798,153 78,799 2,409,188 85,925 - -------- __-- - --- ___ 

' 

Lines : 
Black bass 
&cam and pcrob.. 
Catfish ............. 
Pike 

Total .......... 
Grandtoha1 .... 

----._I_ _I_ I_-I--....-.. ___-- -_-_ _____-__ __ 

I ......................................................................... 77 R60 4 042 81 920 4 389 
2,840 142 3,100 155 ................. .,___._ ......... 12:132 4:067 ll9:611 4:794 

............................................................................... 10,5W 400 11,050 440 

30,305 1,815 39,016 1,952 I.. .................... . ~ .  ....... 229,652 9,712 306,821 10,738 

227,922 12,915 210,357 12,Odl 1 90,500 3,975 05,730 2,585 3,572,000 133,049 4,746,244 148,402 

33,40F 1,613 35,916 1,797 ................................ 30,100 603 93,240 1,115 

- --_-____L--T ----- 
- ---__-__ 
-----_-_I __---. 

I 
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bd.-Tablo of products specified by apparatus-Continuud. 

644,176 $9, 598 

85 20,000 100 1 

32,712 7,376,184 346, 999 1 
-======= 

----- 

4,042 
9,376 
8,443 

400 
220 

1,686 

81,920 
215, 061 
271,033 
l?, 050 
2,000 

42,558 

4 389 
9,472 
8,904 

440 
100 

~ o o e  1 

in the fresh &tersof this region, and its capture constitutes the most important fish- 
ery therein prosecuted. It is found throughout the section, but is most iiumerous and 
is caught in largest quantities near the two extremes Of the region in Albemarle Sou1:d 
and in st. Johns River. aompared with 1880, the shad fisheries have undergone a 
very noteworthy advance. From 3,932,563 pounds, the yield in 1880, the product has 
increased to  9,385,354 pounds in 1890. With the increase in the catch the average 
price has declined from over 98 cents to 5 cents per pound, and the value of the fish- 
eries is consequently proportionally less than the augmentation in the yield. The 
preceding tables show that after Albemade Sound and its tributaries, and the St. 
Johns River, the principal shad basins are those of the Pamlico, Neuse, Cape Fear, 
and Ogeecliee riverB, and of WinYah 

fishery of Albermarle Sound and its tributary rivers is more extensive 
than that of any other hydrographic area, with the excuption of Chesapeake Bay and 
tributaries, and, possibly, the Delaware Bay region. since 1880 it is probable that not 
Jess than 35,000,000 pounds of shad, with a value to the fishermen of over $2,000,000, 
have here beer1 caught. Xotv~ithsta~~ding tht? enormous annual drain on the supply, 
the catch has ]lot only not diminished, but has gradually incrmsed, until, in 1890, the 

~l~~ 

F. C. B., 1891-23 
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output was nearly twice as large as in 1880, although it should .be remembered that 
more appdratus is now being used than formerly. In 1880 the qnaiitity of shad 
taken was 2,255,823 pounds, valued at $172,969. The result of the fishery in 1889 was 
4,053,765 pounds, worth $205,905, and in 1890, 4,348,350 pounds, valued a t  $231,756. 

In the early days of this fishery much the largest part of the catch was taken 
with seines, but at the present tiiiie more than half the fish are caught with gill nets. 
The quantity of fish obtained in pound nets is not commensurate with the large nnm- 
ber of these nets operated in the region, to which reference has elsewhere been made. 
This is owing to the circumstance that many of the nets are not set for shad, but are 
eniyloyed chiefly for alewives. 

The shad fishery of St. Johns River i x  sotnewhat more than half as extensive as 
that in the Albernarle region. The increase in the catch of shad in this river since 
1880 has been plienoinenal, and the St. Johns now ranks among the three first cshad 
streams in the United States. In  1880,182 shad. fishermen took 83,900 shad; in 1890, 
442 fishermen secured 872,074 fish. The number of nets fished has been aniiually 
increasing, as has the number of shad taken by the individual fishermen. The sup- 
ply is much less variable than in earlier years, and, there h s  been no poor season 
since 1887. The most important form of apparatus is the gill net, by means of which 
about two-thirds of the catch is made. The seine is the only other device generally 
employed, although in 1890 :I pouiid net took a small number of fish. The seine is 
the principal apparatus used in that part of the river betweeii Lake George and Lake 
Harney, to which section it is restricted; prior to 1887 it was not employed in this 
fishery. 

The following condensed table shows the extent of the shad fishery of this river 
in 1889 and 1890 : 

dltad$aher?l of the St. Jokm River. 
- ~~ 

No. of men. No. of nota. No. of ehad caught. Value of ahad. 

1889. 1890. 1889. 1800. 188fl. 1890. 1880. 1890. 
__-_I_ L_I_ -_ -. - Fishery. 

________c_I-I____-II__I____ 

Gill.not .................... 351 382 166 191 493,161 581,764 $72,704 $76,182 
Seine ...................... 68 58 10 10 223,000 289,570 22,675 26,061 
Pound.net ......................... 2 ........ 1 . .r ....... 1,600 .......... 160 ----- - -_-_ 1- 

Total ................. asu 442 176 202 710,ia 872,074 95,439 1 102,393 
I I 
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The sturgeon J(isl~ery.-The most noticeable decline in the river fisheries of the 
South Atlantic States during the past decade has been in the sturgeon fishery. In  
1880 the aggregate catch in this region was 2,209,160 pounds, gross weight, valued at 
$58,G99, includiilg the caviare prepared by the fishermen. The yield in 1889 was 
i67,382 pounds, valued at. @16,082, and in 1890 the output was still further reduced to 
504,799 pounds, worth $12,974, notwithstanding the large increase in the fishingpopu- 
1;ltion. The principal waters in which the sturgeon is now takeu are Albemarle 
Sound, Winyah Bay, and the Savannah River. The largest catch is made in the Albe- 
iuarle region, where, as shown in the tables, 128,097 pounds, gross weight, were 
obtained in 1889, and 118,086 pounds in 1890, the value being $3,742 and $3,467, 
respectively. I n  1880 over 900,000 pounds were credited to this section, for which the 
fishermen received more than $18,000. The most valuable sturgeon fishery in 1880 
was that; prosecuted in the Savannah River; the yield was 720,000, pounds, with a 
value, iacluding the caviare, of $24,780. The supply of sturgeon in the Savannah 
River, like that of' shad, has grebtly declined and is steadily growing less, as shown 
by the figures, even the difference between two successive years being marked. 

The decrease of 80 per cent in the yield of sturgeon during the past ten years 
argues very unfavorably for the continuar~ce of the fishery, and there is reason to 
believe that the record at the end of the next decade will disclose a practical absence 
of this valuable resource &om the fisheries of the South Atlantic States. 

The alewqe ji8hery.-Although all the coast rivers of this region are included 
within the range of the alewives (Clthpea pseudol~arengus and  0. mstivaZis), the fish are 
not abundant south of North Carolina, in whioh State more than 99 per cent of the 
catch in the Sopth Atlantic States is talcen. In addition to the Albemarle Basin, which 
supports a more extensive alewife fishery than any other body of water in the country, 
considerable quantities of these fish are obtained in the Pamlico and Neuse rivers. 

In 1880 the to td  catch of alewives was lG,055,000 pounds, valued a't $155,734. 
The tables indicate that the variation since that timo, as disolosed by the figures for 
1889 and 1890, has been slight, the yield in 1889 being somemhet less and that in 1890 
a little greater than in 1880. The quantity and value of the alewife fishery of South 
Carolina, Georgia, and Florida have deoreased; in North Uarolina the value of'the 
ca[tch in 1889 and 1890 was greater than in 1880, and the quantity of fish taker, in 
1890 was considerably larger. 
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LIST OF FISHES FIGURED. 

Plate HQ. 
XLIII .  AdpeWt!T btU& ozyrhynchue. Sturgeon. 

Lepisosteue platyotomw. Short-nosed gar. 
Amia  calva. *DogIiah; mudflab. 
Tachya~rus fells. Sqa cat5eh. 

Ictalurwpunctatus. Channel cnt5sh ; spotted cat- 

A d u w  platycephalus. Mud cat. 

Ameiqrw  nigricpna. GreaF cat5sh; Florida cnt- 

Uatostmua teres. Common sucker. 
XL'VI. Er i rn~zwl  eucetta. Chpb sucker. 

Miiagtrema mes$znopa. Strip@ siwker. 
Ho~os toma  rupiacartea. Sucker. 

XLVII. Xozontoma papcpiUosum. Sucker. 
(7ypr9p.4 carpio. AniMc rarp i eonla carp. 
Uyprinus carpio codaceus. Lenther cnrp. 

OZup~p6~doharengu8 .  Alewife; branch herriag. 
Clupea certiualia. Alqvife; glut brrring. 

Breyoortt& tyrannus. jkfenhaden. 
Doro6oma cepedianum. Giganrd sJ&; mud sbnd. 

L. ~rucius  americanw. Banded pickerel. 
Luciuu reticulatua. Emtern pickerel. 
E k a t e  canadp. Cobia. 

MuHl curema. White mullet. 
~ c o ~ s r o w ~ ~  m*ccu@tw. Spanish muokerd. 

Oaranz chrysos. Jurel .  
@&lu dpqeril6 &land$. Amber-5sb. 

LIII. YOVUT petipinni.9. Blunt-l!oaed shiner; moopflsh. 
b 'ehe  vomer. Silver moonfish. 

LIT. Poomatpwua sq.Ztatriz. Bluefish. 
!&w&rnotua caroli@us. Commpn pompeno. 
5achynotua ovatw. Round pompano. 

LV. f iaohunotw glaueus. Banner pompano. 
Stromateus triacanthw. Butterflsb. 

Pomozls qaroides. Strawberry bass; calico baas. 

Chmobryttus gulosw. Warmouth. 

XLIV. Ailurichthys mar inw.  Sen ontflsh. 

flab. 

XLV. Ameiurus albidw. White cat5sh. 

fish. 

XLVIII. Clupea ntedioch. Hickory shad. 

XLIX. Olupea sapidisszma. 6bad. 

LI. Mugil cephalus. Common mullet; etriped mullet. 

W. garanz hippos. Cavdly. 

LVI. Centrarchus macropterua. Sunftsh. 

LVII.  Amblopliter, rupes th .  Rock bass. 

Plate No. 
LVITX. Acantharchus pomotls. Mud bns8; mud aunflsh. 

Lepomispallidwa. lllue sunflsh. 

&ez~ontls azcritua. Loqgenred sunflab. 
LIX. Lepomis megalotis. Large-enred sianfish. 

LX. Lcpomispunctatw. Chinquapin perch. 
Lepomis gibbosua. Common sunflsh. 

Pmca fEavercens. Pollo w perch. 
&'pbCphElUs n ip ' tus .  Black grouper. 

Morone amerioana. White perch. 
UentroprERtioplriladelyhious. Rock black ash. 

.eiplectrum formnwm.  Squirrel-flsb. 
Tizutoga onitip. Tnutog. 

Qrthopribtis chr~/sopteruu. Hogfish. 

Eannulon rimator. Bed-mouthed grunt. 
LXVI. Archosargw probaloccphalw. Shepp&ml. 

Diplodus, holbrooki. Pinfish; bream. 

$tenotomw aculeatus. S o u t 4 ~ ~  eoup; porgy. 

Sparua pagrus. Rwlrd aaappgr. 
LXIX. Rlromboplitee aurorubms. Mangrove snapper. 

Lobotes acrina~nenais. Triple-tail. 
O i m a  ocellata. Itoddrum; redfish. 

Pogonias momis. Drum (young). 

LXI. dlicropterus sqlmoidea. Lrtrge-mputhod blwk baas. 

LXII. Rocous Zincatus. Striped b a ~ ;  rocktleh. . 

LXIII .  Qentropri&s 8tr$atw. Sea bnas ; blackfish. 

LXIV. Lutjanur aya. Ihdrmappo~. 

LXT. X m w l o n  phmisr i .  Common grunt;  blaok grunt. 

LXVII.  Stenotomus Chrl/80pY. Nortbern scup; porgy. 

LXVIII. Lagodm rhomboides. Sailor's cboicg; bream ; pin, 
flab. 

LXX. Pogonias cromis. Drum (adult). 

LXXI. Ognoaoion regalia. Squctaague ; weakfleh. 
. Upofc<qne6uZoW.  SppbM squeteague; epoued 

weakfish. 
Micropogon undulatua. Croaker. 

L-. dlentioirrhw paaatili.9. Eiogtlsh. 
Nent i4r rhw antericanw. Wl#pg;  Carolins 

Bairdiella ohqpura, Yellow-tail. 

Paralichthye lethostigma. Southern flounder. 

Uhwtodipterw fabsr. Angel-fish; moonflsh. 

whiting. 

LxxIII. Leiostonws xantJkpru0. f$p?t. 

LXXIV. Phycis earlli. Earll's bake. 

Reference to the general purpose and plan of the illustrations has already been made on page 272 
of this report. Under the figure of each fish the scientific name of the species aud the name of the 
original describer are given. These are followed by e name or names, in italic typo, representing t h B  most 
acceptable or generally employed common designation of the fish. The n&mm in roman letters are the 
vernaculars i n  this region; their distribution, when not general in the South Atlantic States, is indi- 
cated. The absence o f  a name in roman letters, as in the case of the sturgeon, shad, sheepshead, and 
croaker, indicate8 that the local names are the  samo as the  common mmes. The omission of tho name 
in italics, which occurs in IL few cases, means tha t  n o  general common names are known and that only 
local name: exist. 
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A C I P E N S E R  S T U R I O  O X Y R H Y N C H U S  ( M i t c h l l ) .  tSt?tlryro% 



Bull. U. S. F. C. 1891. Fisheiies of the South Atlantic States. (To face page 356.) PLATE XLIV. 

A M E I U R U S  P L A T Y C E P H A L U S  (Girard). I\lndc:c.t (S. e.). 
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.- 
A M E I U R U S  N l G R l C A N S  (Le Sueur). Ureatcatjioh; FloridacatfLsh. llndc;lt (Bla.), 
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E R I M Y Z O N  S U C E T T A  (LacBpBde). CIIZLI) sucker. Sachl’. 
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C Y P R I N U S  C A R P I 0  Linnaus. Asiatic carp; 8C:LLPC’aT. 

._. 
CYPRINUS C A R P I 0  CORIACEUS (Lacdpede). Lcnlhercarp. 
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C L U P E A  M E D l O C R l S  Mitchill. ~ic7;o ly  diad. Hickory ~1i:ul; I f i ~ - l ~ ;  Jilrli (N. C.). 
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C L U P E A  SAPlDlSSlMA Wilson. Shad. 

4 
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-.%A\,.- 

L U C l U S  AMERICANUS (Gmelin). Uaiidedp,ickercZ. l’iku (N. C . ) ;  1:ed.iitlnud pika (X.C.) ;  Jack (Ga.) 
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M U G I L  C E P H A L U S  Linnmus. fhnln07L ?rizcZZel; Stripcd w~ztZZct. 1\Iullct; Jiiiiipiiip inullut (N.C.); Sand mullet (N.C.); 
Stripod mullut (N. C., I W )  ; Silver miillot (Fln.) ; Uiguycd ~niillot (Fln. ). 

M U G I L  CUREMA Cuvier and Valenciennes. Thitomt~ZZet .  Mullut; Wliitomullut (N .C. ,  Bls.). 

SCO M B ERO M O  R U S M ACU LATUS ( M itch il I). Spanislb wiackewl. 
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CARANX HIPPOS (Cinnmus). Cuvally. Cavnlly; CrovnllG; Jack; llorso crcval16 (S. C.) ;  Jack crorall6 (S. C.), 

CARANX CHRYSOS (Mitchill). Jurel. lIorsc iiinokcrol (N. C.);  Siiiiliah (N.C.); Horso crcvall6 (8. C.); Jack crornll6 (S. C.). 

S E R I O L A  D U M E R l L l  L A L A N D I  (Cuvier and Valenciennes). dsbber.,fiaA. Jack. 
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VOMER S E T l P l N N l S  (Mitchill). Blunt-moed 8hiner; d ioo~ /Erh .  Moonflsh (N.C., Fln.); Sunflsll (N. C.). 
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T R A C H Y N O T U S  G L A U C U S  Cuvier and Valenciennes. B ~ W ~ C ~ ~ O J I L ~ J ~ ? L O .  

S T R O  M A T E  US T R  I AC A N T H  US Peck. Uzcttc~r-fidt. 
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C E N T R A R C H U S  M A C R O P T E R U S  (Lacepbde). SunfLsli. Snnfisli ; Plior (N. 13.); Mill-pond porch (N. C . ) .  

P O M O X I S  SPAROIDES (LacBpBde). Stmuberry bass; Calico b a s h .  Speckled pclcll ( N .  C., Fln.); Calico bruu~n ( S .  C.); 
SIXJttOll trout (Gll.). 
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A M B L O P L I T E S  R U P E S T R I S  (Rafinesque). Hock bass. ltod-oyo; Uroatu; Uod.oyud b r u ~ ~ .  
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PLATE LVIII. 
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L E P O M  IS P U N C T A T U S  (Cuvier a n d  Valenc iennes )  ( ! l i i i i q i i i i p i i i  1itwdi (I%.). 
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M I C R O P T E R U S  S A L M O I  DES (LacOpBde). Large-?ttoztllrerl blrtrkbass. Trout ; F'ruull-water tront (8 .  C., Go., Pln.) ; Chub (N. C . ) ;  
\\rululm~nn (N. C . ) .  
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- .* 
C E N T R O P R i S T l S  P H I L A D E L P H I C U S  (Linnacus). I<ucli bl;tcklisl~ (S. C . ) ;  1:orkfidi (S. (2.). 



u; 
D I P LECTRU M FOR MOSU M (Li ir naeus). ,Yr/ t t~TrekfiS\b.  
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L U T J A N U S  AYA (Bloch), l iedsnapper.  



Bull. U. S. F .  C. 1891. Fisheries of the South Atlantic States. (To face page 356.) PLATE L W .  

H A M U L O N  P L U M I E R 1  (LacBpBde). Uommongr'unt; Blackgrunt.  Grnut; Bhak grunt (S. (2.). 

H A M U L O N  R I  MATOR Jordan and Swain. I lcd . l~out /~cdyrunt .  Grunt ; Blinluul.~nouLhcd griinl ( lk ) .  



Bull. U. S. F. C. 1891. Fisheries of the South Atlantic States. (To face page 356.) PLATE LXVI. 

ARCH OSA RG U S PRO B ATOC E P H A L U  S ( W a1 bau rn ). Shoeprhcad. . 



~~ 

Bull. U. S. F. C. 1891. Fisheries of the South Atlantic States. (To face paqe 356.) PLATE LXVII. 

S T E N O T O M U S  CHRYSOPS (Linnieus) NuvthsriL scup;  I’urg,i/. Porgy. 

S T E N O T O M U S  ACULEATUS (Cuvier and Valenciennes) Southrrti scup; Porgy. Porgy. 



Bull. U. S. F. C. 1891. Fisheries of the South Atlantic Stater. (To face page 356.) PLATE LXVIII. 

SPARUS PAGRUS Linnaus. Bastwd snapper (8. C.). 

1 
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Bull. U.  S. F. C. 1891, Fisheries of the South Atlantlc States. (To face page 356.) PLATE LXIX. 

R H O M B O P L I T E S  A U R O R U B E N S  (Cuvier and Valenciennes). diaii l lrovcsilul~~rr.  

-- 
L O B O T E S  S U R I N A M E N S I S  (Bloch). !i+ipZe-tniZ. Sonporoli (S. C,); Blnckporcli (S. C.); Gronpor (Fla.). 



Bull. U. S. F. C. 1891. Fisheries of the South Atlantic States. (To face page 356.) PLATE LXX. 

- 
P O G O N  IAS C R O M I S  (Linnaeus). Drum (uliilt). I)riiio ; Ihck illriiiii; Boa drum (N. c.). 



~ ~~ 

Bull. U. S. F. C. 1891. Fisheries of the South Atlantic States. (To face page 356.) PLATE LXXI. 

C Y N O S C I O N  REGALIS (Bloch and Schneider). Sgurtongnc; WcnlJoh.  ‘I’I’out,; Sr:l tront; S:ilt-\valor trorlt ; Gray trorlh; SIIII trout; 
Shad trout; l)ucp-w:itcr trout (S. C . ) ;  Ycllow-finnail trout (S. C . ) ;  Ulaclc tront (S. C . ) .  

CY N O S C I O N  N E B U  LOSUS (Cuvier and Valenciennes) SijottedspuctcnU1Lo; Spotted nuonkJsh. Trout ; Sos trout ; Snlulou trout ; SpecklOd 
trollt (N. C . ) ;  S1,otlod trout (S. C.). 

- 
M I C R O P O G O N  U N DU LATUS (Linnceus). Croaker. 



Bull. U. S. F. C. 1891. Fisheries of the South Atlantic States. (To face page 356.) PLATE LXXII. 

M E N T I C I R R H U S  SAXATlLlS (Bloch). E q & h .  Whitiug; Son-minlt (N. C.). 

M E N T I C I R R H U S  A M E R I C A N U S  (Linnaeus). Whiting; Cfc:n,.oZiun. ?uhiL<ng. Whiting ; SIN uiiillut (N. C.); Doopwntar wliitiug (S. C.); 
1Cingfisli (Flit.) j 13iill-licnd whiting (Pln.) ; B:irb (Flfi.). 

B A I R D I E L L A  CHRYSURA (LacBpBde). Pellozc.lail. Yellow.tni1 ; I’oroh (N. C.). 



Bull. U. s. F. e. 1891. Fisherles of the South Atlantic States. (To face page 356.) PLATE LXXIII. 

. 

L E I O S T O M U S  X A N T H U R U S  LacBpBde. Sput. SpoL; J h m y  (N. C . ) ;  Chub (S. G); Masooka (Bla.); OldwifO(Fl&.). 

P A R A L I C H T H Y S  L E T H O S T I G M A  Jordan and Gilbert. ~ u ~ t l ~ ~ n ~ j l o w ~ ~ d e r .  Jl’loundor. 



Bull. U. S F. C. 1891. Fisheries of the South Atlantic States.. (To {ace page 3 5 6 )  PLATE LXW. 

PHYCIS  EARLLI  Bean. EarEL'shake. Hake (S. C.) !  Tomcod (S. C.). 

C H A T O D I P T E R U S  FABER (Broussonet). B?~yeZ./ish; d loo?~/ i rh .  Pogy or Porgy ( N .  C.);  Angul-lid1 (S C., Gu., Flu.). 



9 -REPORT ON THE EUROPEAN METHODS OF OYSTER-CULTURE. 

BY BASHFORD DEAN, 
Instructor in Sioloey, L’oluntbia Collegc, New York. 

INTRODUCTION. 

Oyster-culture as practiced in Prance has already been considered at some length 
in the publications of the U. S .  Fish Commission,” most recently in a report by .the 
writer,+ summarizing the information obtained during the summer of 1891 in his visits 
to the centers of the industry in France. The present report, prepared under instruc- 
tioris from the U. 8. Commissioner of Fish and Fisheries, 001. Marshall McDonald, is 
intended to complete a review of the European system of oyster-culture. The methods 
in use along the ocean coast of France are, in general, similar to those of the neigh- 
boring countries, It has, however, seemed important to understand the cultural 
modifications rendered necessary by changes in climate, shore characters, and saltness 
of water. Local conditions may not unnaturally have favored one particular locality 

such a degree that methods of culture there in use might prove of little value in 
other and even neighboring regions. By general comparison a more distinct idea may 
he obtained of the actual character and extent of artificial culture. Thus may be 
seen by what manner and means one country of Europe has taken advantage of the 
practical successes of a neighboring one, has modified processes to suit local condi- 
tions, found by experiment to what limits imported methods niight be carried, and 
succeeded or failed in securing the most judicious governmental aid in obtaining 
concession of cultural lands and in preserving the natural supplies of spawning 
oysters. * 

Of course, it is no easy matter to state all the reasons why, for example, if one 
system of obtaining seed oysters has succeeded most profitably in France, the salne 
system should not have succeeded along the German coast or in England. But it is 
certainly reasonable to expect that by contrast and comparison of local characters, 
processes in use, governmental aids and restrictions in a number of countries, the 
general causes and general effects may, with the greatest probability, be induced. As 
to European legislative measures, a comparison, more or less g0h811a1, has been 
attempted, and a few deductions which appear especially suggestive have been empha- 
sized in the conclusion. 

In the present discussion oyster-culture in the following countries will be consid- 
ered : Italy, Spain and Portugal, Germany, Holland, Belgium, and England. 

* U. S. F. C. 13uIl,, 1890, list of‘ references, p. 385-388, uiimbers 9a, 23b, 37,47,49b, 70b, 79,82. 
t U. S. 3’. C. Bull,, 1890, p. 362-388. 

387 
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OYSTER-CULTURE IN ITALY. 

Modern oyster-culture seems to have been derived from Italy.’ Before the visit 
of M. Coste to Lake Fusaro in 1853, but little had been done in France to regenerate 
an industry almost on the verge of extinction. The report of Coste pict’ured the 
successes of the cultural processes of Italy and strongly urged their introduction 
on the French coast, causing the institution, under the patronage of Napoleon 111, 
of a series of experimental measures, out of whose successes and failures has grown 
one of the most important of the coast industries of France. 

Especially interesting is the fact, already shown by Coste, on evidence furnished 
by pictured funeral vases, that the processes in use to-day at  Tarente or in the lakes 
near Naples are apparently the very ones that the Romans ernployed as early as the 
time of Marius. The oyster stakes of the Lucrine Lake, we are told, represent in 
appearance and actual position the very ones that Pliny may have inquisitively exam- 
ined, little thinking that their use would be handed down to posterity more carefully 
than the volumes of his lifelong work. 

Everyone who has written of Roman oyster-culture has referred to Sergius Orator 
as the inventor of this branch of industry. It would seem, however, from evidence 
that has endured two thousand years, that this wealthy Roman represented little more 
than a successful culturist of his day, noteworthy, perhaps, because a patrician. His 
prominence, too, as a successful culturist has been accented by a remark. of the orator 
Lucius Crassus, who, as his lawyer, defended him in a suit for trespass against the 
state in the matter of oyster property; his time-honored pleasantry that the question 
of a few feet of land made no difference to his client, who could, if necessary, raisc 
oysters with success on the thatches of house tops, has given the grasping Sergins 
more credit than he perhaps deserves. Certainly the oyster8 from the Tarentine Gulf 
were very early known, and were by historic evidence planted, doubtless with Ihethod 
of culture, in the lakes near Naples. Tarente, a s  a Greek city of ancient wealth aiid 
commercial relations, is far more apt to have had oyster-culture than was Sergius to . 
invent it.t 

It is here that 
the macjor portion of the seed oysters are produced which are afterwards cultivated 
in the bays and tidal ponds of the southern coast and supply the general market of 
Italy. The gulfs at the north do not appear to be fayorable to the growth of the 
typical European oyster, Ostrea edulis. The Gulf of Genoa produces a small oyster, 
mainly for local consumption, 0. plicata (more probably Ostvea edulis var. plicata), a 
species delicately flavored aiid appearing to find its best liviug conditions in waters as 
dense as 1.027 to 1.028. In  the harbors of Triestet and Venice another variety of oyster 
occurs, 0. edulis venetianm. This is generally regarded as poorer in quality than edulis, 
and its production, therefore, competes but little with the more southern industry. 

Tarente (or Taranto) has been richinits fisheries from theearliest times. Its shallow 
gulf! opening broadly to the Mediterranean on the southward, shelters its shore life, 
but readily renews its supply of water. A t  the head of the gulf, protected by promi- 
nent ridges, is the small deepcut and almost landlocked bay that has for ages been 

*As to the independent origin of the use of collectors in Connecticut, see Ingersoll, Oyster 
Industry, Tenth Census, 1884. 

t For discussion of Roman oysters and oyster-oulture, v. Philpots’ ‘‘ Oysters and all about, them,” 
Richardson, London, 1890. 

t Soiibeiran, Bul, SOC. d’dcclim., 20 s6ric, VI, 105, 1870. 

The modern industry is carried on extensively only at Tarente. 

- - - _ _  - -_ - - - - - - __ - 
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famous for its oysters-the Mare Piccolo. This is literally a small oyster-bearing sea, 
in every way comparable to  the artificial one at the Sables d’Olonne. Its walls are 
its shelving sides, its floodgate is its constricted outlet into the gulf, one made still 
narrower by an outcropping island of rock-the ancient city and castle of Tarente. 
The Mare Piccolo is an oblong mass of water about 7 miles in major diameter, whose 
greatest depth is scarcely more than 40 feet. Its basin in general is saucer-shaped, 
with a bottom of firm caIcareous sand, holding, a depth of water especially favorable 
for purposes of cultivation, averaging perhaps from 3 to 4 fathoms. This remarkable 
shallowness tends not a little to maintain the water temperature, during the greater 
part of the yair, warmer than that of the gulf beyond. The large surface for evapora- 
tion, in viemof the small volume of water, would naturally lead one to expect an extreme 
density. As a ma,tter of fact, however, this condition, which would undoubtedly be 
little favorable to the oysters’ spawning, does not occur. The density of the water 
mass is, on the contrary, found to be uniformly low, as the fresh water entering the 
basin more than compensates for the loss caused by evaporation. A considerable 
part of this freshened water is derived from the small streams incurrent from the 
north. In  this region, too, submwine spriugs are known t o  be present; of these the 
Citrello, which emerges near the Convent di Rosa, is especitblly remarkable. 

The direct benefits of the teuipering of water in these portions of the Mare Piccolo 
may be seen in the number of parks here. The specific gravity along this northern 
range of parks was found to vary (April 24,1882) between 1.022 and 1.023 at 600 
F.; to the southward and westward, about a mile distant from the outlet, the density 
had risen to 1.027 at 5 9 O  F. 

As one approaches the city of Tarente on the railroad from Brindisi, a very good 
idea may be obtained of the extent of oyster-culture &s the road bends, around the 
shore of the Mare Piccolo. As far out as one can see the bay is bristling with oyster 
stakes whose ends project several feet above the surface. (Pl. LXXV, Fig. 1.) Thqe are 
soon observed to pass into distant perspective in regular lines and to  mark off the water 

. surface into squares as of a checkerboard. These inclosures, which in France would be 
called oyster parks,measure about 15 feet square. They are leased at about 50 bents a 
year, and each culturist secures as manyas he cain cultivate. They are rented from a 
joint-stock company which has obtained from the city council the leasehold of the entire 
bay bottom, surveyed out in about twenty sections, f i x  an annual sum of $10,000. The 
mimuteness of the subdivision of this area is the result and also the cause of competi- 
tion, and the energy of rival culturists adds much to the success of their industry. 

The Italian is the very opposite of the French system of oyster-culture. French 
proprietors cultivate the shore lines between the levels of high and low water j their 
parks are embpnked inclosures holding a few feet or inches of water until the tide. 
advauces j they cultivate their shores in a horizontal plane. The Italians cultivate 
oysters in all depths of water and make the number of oysters fattened in a given 
park stand in proportion to the volume of water. Having but scanty fall of tide, their 
system has become vertiaal ofrster.culture. To cultivate horizontally the French have 
hardened their muddy beaches, have inclosed tidal areae, and have spread miles of flat 
crises of iron gauze to furnish growing space for their vsters. The Italian culturist 
has devised eKery means of supporting his oysters in the water volume between bot- 
tom and surface. In France, owing to unfavorable loctal conditions, the industry is 
miriutely subdivided. A park of several hundred acres may be devoted to collecting 
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the seed oysters, a second park may be of value in growing the oysters, and a third may 
serve to fatten or prepare them for transport. A Tarentine park may represent every 
branch of the industry; in an area of 15 feet square a culturist may collect the young 
oysters, grow, fatten, and prep&re them for the market. 

The Italian process may best be understood by referring to the accompaiiyiug 
sketch (Fig. l), which illustrates a Tarentine park. It consists roughly of corner posts, 
a web opropes and various euspeuded devices for collecting oysters (A), growiug (B), 
fattenillg and storing them (C). 

The corner posts, firmly implanted, mark the boundaries of the park. At  each 
corner these are usually arranged in pairs, as seen in the figure, somewhat inclined 
toward each other and lashed together a few feet above the surface. Thus fixed they 
appear to be quite permanent, especially as their displacement by storm is not usual 
on acoount of the sheltered nature of the Mare Piccolo. The firm calcareous character 
of the bottom allows the posts to  be readily inserted by blows of' a heavy mallet. 
The posts themselves are of green pine, 6 or 8 inches in diameter, are not costly, and 
Itre apparently never tarred. The depth of the harbor allows their average length to 
be about 20 feet. In deeper water two or even three require to be spliced together, 
bringing, therefore, into culture a depth as great as 40 feet. The ropes forming a net- 
work betweeu the corner posts must support the weight of the collecting devices (A 
and B). The cordage must therefore be strong and durable in water. A mire-grass 
rope an inch in diameter is manufactured in Naple8 for this purpose. It lasts for one 
or two seasons, and costs dmut one-half cent per yard. 



EUROPEAN METHO& OF OYSTER-CULTURE 3 til 

The arrangement of rope may best be understood by referring to the accompany- 
The supportiiig ropes are rarely exposed, except where ing diagram (Fig. 2 ) .  

attached to  the corner posts. In 
the parks established in deeper wa- 
ter the matter of rope menagenlent 
becomes. more complicated. The 
greater amount of rope required by 
the weight of the cultural apparatus 
liss suggested an arrangement which 
both separates the cross ropes from 
each other and enables them to be 
more easily turned at the corners, 
as illustrated in the figure. With 
so light a scaffolding to support the 
devices for collecting and growing 
the young oysters, it is evident that 
the question of the weight of appa- 
ratus has been a very important one. 
For this reason, as well as on account 
of lack of tidal ground, the tile, as 
a device for collecting the young FIG. 2. 

oyRters, has been found unsuited. Wood, oh tlie other liand, has advantages iii point 
of lightness and cheapness. The loose bundles of hazel or gorse boughs, termed fas- 
cines (A, Pig. I), become quickly water-soaked and form the most conveniex~t collectors. 
These, when covered with young oysters, may be broken into twigs and.woven iuto 
ropes, which, when suspended, utilize the water volume from surface to bottom (B). 
Oysters that have become detached and fallell to the bottom, together with grown oys- 
ters, may be placed for storage and final growth in the suspended baskets (C). 

Thus outlined, the method of culture and its conditions may be. more carefully 
examiiied. The supply of breeding oysters which furnish the spat is in any event a 
large one. The myriads of' half-grown oysters lodged upon the suspended ropes 
spawn prolifically, and this supply is oue tha't never decreases. A second source of 
spat is furnished by scattered oysters and beds of oysters that have either escaped 
the lrnowledge of the culturist or are difficult to secure. General dredging is but 
little practiced. The largest supply of scattered oysters is said to be in the immediate 
neighborhood of the pmks where dredging is impracticable. It is certain that tlie 
spawning season in the warm waters of the Mediterranean is an extended one? stated 
by the proprietors to extend from April to October. The greatest set, however; 
occurs about the end of June. It was clear, however, from fascines that had been 
plnt down in January, and which were examined by the writer in April, that spawn- 
ing had taken place duriug the colder weather, and it may in consequence be inferred. 
t h t  the spawning continues intermittently throughout the year. The development 
adventitiously of a portion of the generative product by lobes of testis or ovary has 
already been coiiiniented upon in the case of the American oysters along the southern 
coast of tlis United States." 

"U. 8. F. C. 131111. 1890, p. 352. 
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The fascines, freshly prepared during the winter, are by degrees taken out during 
March, Aprik, and May, and anchored in deeper water, often in clusters ma'rked with 
buoys. In  the early season t4e outgoing, currents are said to be usually the most 
fruitful in spat, and the culturists arrange their fascin'es so that they may best be 
utilized. In May, when the spat i u  beginning to form in shallower water, the fascines 
are usually taken up, well rinsed, and, as they are now water-soaked, are suspended in 
the little parks as shown in the figure. It is here that the fascines get their second 
crusting with spat, often becoming whitened with accumulated oysters. They are 
allowed to remain in the better couditions for growth given by the shallower and 
warmer waters until late in the fall, more often until the following spring. By this 
time" the oysters have firmly attached themselves to the support, the shells often 
growing around the slender twigs of the fascine, so that they are apt to be naturally 
detached, even if the underlying bark has been loosened. 

It is not until early in the following spring that the fascines are taken ashore and 
deposited in huge banks, as a preliminary to weaving the ropes. The attendants 
now proceed to  jake them apart, chopping each bough with its attached oysters into 
twigs about 8 inches long (Pl. LXXVI, Fig. 1). The oyster twigs are now deposited io 
baskets ahd are carried to the next attendant, who splices them ingeniously between 
the strauds of rope, so that when completed the twist of the rope, together with 
increased weight, keeps the twigs firmly in place. Thus arranged, the rope bristles 
symmetrically with its oyster-bearing burden. Cargoes of these ropes are $hen rowed 
to the parks and put in place. The growing conditions of the oyster now become 
especially favorable. The heavily burdened ropes swing and vibrate in the currents, 
allowing each oyster to escape the accumulating sediment and to  secure an equal 
share of thevolume of floatiag food. Their growth is certainly rapid; an oyster 
three-fourths of an inch in diameter in March, when suspended to the rope, hasattained 
by October about four times its original diameter, and has thus become marketable. 
Two years and a half, however, are generally allowed ,to produce an oyster of first 
grade in the Tarentine market. 

Another advantage the culturists claim for the rope system of culture is the ease 
with which the entire product of apark can be overhauled, cleared of attached ascidians, 
mussels, and bryozoans, and, in general (the oysters being in plain sight), guarded 
from more dangerous enemies. It is evident that rope culture economizes space to  a 
wonderful degree. A single rope 14 feet in length is said to rear about 2,000 
marketable oysters. The baskets, seen in the sketch, p. 360, are an essential part of 
the Italian method of culture. In these, stray oysters collected from the bottom, as 
well as grown oysters taken from the ropes during the process of overhauling, are 
gven their final growth. Shrage is thus conveniently managed, the capacity of the 
baskets being more or less accurately known. The baskets vary considerably in 
shape arid size, themost usual form being loosely woven and shaped like a cheese-box. 

* The length of time that the collections are allowed to remain in position appears to be largely 
dependent upon the character of the season. The collectors from deeper water that have been rinsed 
and placed in the parks are often added to, if the season appears promising, by fresh fascines an- 
chored in series and allowed to rise to within a yard or two from the surface. This degree of sub- 
mergence appears to havc been found most hvorablo for set. At this depth it is certain that tho 
attendants can moHt readily give them the necessary care. They are clearly seen from above, are 
readily secured by a cross-barred eta& brought to the surface, rinsed of se$iment, and replaoed. 

--__ 
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Another device used in giving the oysters their final growth is a net-covered iron ring, 
which, often having a large diameter (5 feet), may support four or five hundred oysters. 

An inpostant branch of the industry at Tarente consists in the export of seed 
oysters and of oysters of nearly marketable size which are intended for fattening in 
other localities, e. g., Fusaro. Seed from half an inch to 1 inch in diameter sold during 
April, 1893, for about 30 cents per 1,000. The price of oysters two years old mas then 
about 80 cents per 100. The average number of marketable oysters produced from 
each fascine is said to be about 500. The total production of the Tarentine industry 
can hardly be stated. An estimate based upon the production of four single parks 
would give the annual yield at about 20,000,000. 

Compared with the industry at Tarente, oyster-culture in the historic parks near 
Naples is decidedly unimportant. A brief discussion of Fusaro and the Lucrine Lake 
should, however, be given as representing the best types of private industrial estab- 
lishments arid as illustrating the tidal pond culture of Italy. They me both within 
a few hours’ drive from Naples, and are not over a couple of miles apart. Fusaro, the 
more northern, shelters under the promontory of Cumae, while Luorinus, whose size 
was greatly reduced by the upheaval of Monte Nuova in 1535, is dose to the Roman 
Baice. The entire region is one of great interest to strangers, and the inns in the 
neighborhood of the oyster parks owe not a 1ittle.to those who evade Pozzuoli, hunt 
Itoman villas, and art3 inclined to dine upon oysters, seriola, and falernian. 

Fufiaro, described by Coste in 1859, had its industry destroyed about ten years 
later, partly from volcanic causes and partly by lack of proper cultural care. Its 
decadence was caused, according to M. Bouchon.Brandely,* who visited Italy in 11379, 
(1) by the decomposition of organic accumulations which empoisoned the water; (3) 
by overcultivation of mussels; and (3) by excessive salinity of the water caused by 
the opening of the second outlet froin the lake into the sea. Oyster-culture has, 
however, been successfully reinstated by Sr. Salvatore Milosa during the past decade. 
The present conditions of tli0 lake and the methods pursued in its rekistablishment are 
therefore of interest. 

Fusaro t is crescent shaped, with canals colnmuuicating with the sea at either 
end. It is large, about 2 miles in circumference, but shallow, averagingperhaps about 
4 feet. Near the southern end, where the large hotel or Casino Reale is built, the 
water is deeper, shelving at points to about 2 fathoms. A greater volume of water 
was secured by dredging out the accumulated sediments, and has proved one of the 
great causes of recurring success in oyster-culture. The former Rhallowness of the 
wa,ter allowed its temperature to become excessive. The same process of clearing 
the basin aided the good results obtained by iinproviug the ingress of a small fresh- 
water stream at tho lake’s northern end. By this mean8 it became possible to reduce 
the salinity of the entire water volume, a cultural advantage which was recognized 
even in the time of Pliily.$ The water of Fusnro showed (May, 1892) a density5 of 
1.019 to 1.023, fresher than the neighboring sea by 50 to 90. The temperature of a 

ff U. S. F. C. Bull. 1890, in reference list, No. 93, p. 48. 
t U. S. F, C. Bull. 1890, in reference list, Nos. 9h, 23b, 42,50. Also Issel, Ostriooltura, Genova, 1883; 

Philpote’, 1. c. j Aldieri, Dei Laghi Lucriiio, Fiisaro e Mare Morto, Napoli, 1879. 
$ Pliny (Bk. VI) records tlmt oysters bccelne larger and finer in the neighborhood of river mouth, 

and that they doorease in sim r~nd nurnber in deeper Be& wetor. Tliere ea11 be but little doubt that 
the value of Luorinus was not a little dopeiideiit upon the less salty character of its water. 

Sp. gr. at northern end of lake, generally, 1.021, 790 I.’. ; at middle of luke, 1.021 to 1.025, 800; 
at south bank, 1,019 to 1,021, 79O to 820;  q. gr. of neighboring a m ,  1.028, 78O. 
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shallow lake like Fusaro would, in a warm climate, tend fo become excessive, but it 
may readily bb tempered by admission of water from the sea gate. Warmth in general 
is not looked upon as a serious stumblingblock to culture j* freshened together with 
slightly warmer water is said, in these regions, to give the oyster its best conditions 
for rapid growth. 

The industry at Fusmo is represented in the branches of seed collecting, oyster- 
growing, and fattening. The processes are practically those of Tarente. The water 
surface is broken with projecting stakes, especially numerous in the deeper part of 
the basin in the neighborhood of the pavilion (Pl. LXXV, Fig. 2). These are connected 
with a web of ropes supporting the fascines and baskets. About a thousand newly 

. made fascines are annually brought into use and suspended in favorable spots for col- 
lecting, while those of the preceding year are removed and put in place in neighboring 
p;trts of the lake. The shallowness of the water renders unnecessary the weaving of 
the oyster-bearing ropes of Tarente. At points along the bottom may still be Been 
the little pyramids of stone recorded and figured by Coste. These do not appear to 
be regarded at the present day as valuablc collectors. The management of Fusaro 
as a closed lake at the time of the spawning of the oyster has been only partly suc- 
cessful. The “mother oysters” are introduced in the early spring in the deeper 
water, but it has not apparently been possible to retain the spat-laden water in the 
sense that it had been retained at Br6nOguy.t Higher temperature has doubtless its 
effect in rendering it necessary to renew the water frequently,$ and duping the latter 
part of May and the commencement of June, 1892, the water supply was renewed 
twice daily, allowing a large portion of the fry to escape. There can be little 
doubt that the problem in Fusaro is to study how long the water may be retained 
without endangering its oysters, the length of time appearing to be in direct propor- 
tion to the amount of collected spat. The surface mea of Fusaro is not a small one, 
its depth is not great, and in favorahle weather it would not be unreasonable to expect 
that  natural aihtion would allow the retention of the weher for as long a time perhaps 
as several weeks. Further expriments in this direction appear to be needed. 

The effects of seasons are extremely varying, and there can be little doubt that 
the time of fixation of the spat may, under the best conditions, prove as brief as sev- 
eral hours, although the idea given by Coste that tho young tend to settleimmediately 
in the neighborhood of the parent (e.  g., attaching to circumarranged stakes) was long 
since shown to be untenable. Spat-collection is extremely irregular in Fusaro and the 
Lucrine Lpke, and if one is to be guided by the suspicions of rival proprietors, a large 
part of their industry consists simply in dlevage, the seed being brought from Tarente. 

The rearing of the oyster is conducted economically. The oyster is allowed to 
remain upon the fascine until it is elpost of marketable size, the base of the shell 
often becoming uot a little roughened by its long contact with the wood of the fascine. 

In 1’1. LXXVIII, Fig. 1, will be seen a rearranged fascine showing oysters of a second 
year’s growth. Oysters tha t  become attached are usually collected mid put for final 
growth in suspended baskets similar to those of Tarente. The French cdsse of wire 
gauze, which would seem of greet advantage here, does not appear to  be employed. 

The Lucrine Lake, although smaller than Fusaro, is of great interest from a cul- 
tural standpoint. Its establishment is carefully organized and maintained ; its sea 
wall forms the highway to Naples; its heavy floodgate renews the water through a 

Bouchon-Brendely, loc. ait., p. 52, who records a temperature of 2 4 O  C. 
t U. S. F. C. Bull., 1890, p. 373. t: Espeoidly cluriiig the time of the dreaded hot winds. 
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massive sluiceway projecting iuto the sea. (PI. LXXVII, Fig. 2.) The present estab- 
lishineiit would rival in quality, if not in size, its predecessor, famous in imperial Rome. 
Monte Nuova, which sprang up in 1538, is supposed to have greatly reduced the ex- 
tent of the lake and destroyed its ancient prosperity by volcanic ejections. Lucrinus 
is rich in its associations, and is oven to-day in the possession of the family of Pollio, 
which lies long held the property, and may represent the lioxnan Pollio, whose villa, 
with accompanying collections of ceramics and slave-fed muranas was undoubtedly in 
the immediate neighborhood. 

Like Fusaro, Lucrinus has its waters perceptibly freshened, but its salinity can be 
better regulated. At one elid of the lake a small canal leads a few hundred feet to R cir- 
cular pond practically of fresh'water, fed bybubbliug hot springs (temperature as emerg- 
ing, 1040 F., sp. gr. 1.004); this is connected with a second basin of a bubbling spring 
(sp. gr. 1.010 at 900) of slightly greater salinity. To these sources of freshened water 
should be added a deep spring in the neighborhood of the ateliers (Pl. LXYVII, Fig. 1). 
Liicrinus has but a single disadvantage in that its small size restricts its cultural limits, 
its extent being but about 10 acres. ProportionateIy its depth is greater than Fusaro, 
its basin shelving gradually to about 16 feet, and the bottom is less muddy, consisting 
mainly of tufa and sand. Its waters have a density of 1.0225 to 1.0245 at 790 to 800 F. 
Its temperature \vas @e same as that of Fusaro, its greater depth and its constant 
communication with the outer water teuding doubtless to maintain a greater uniform- 
ity in this respect, In the minter season the influence of the hot springs becomes of 
great service, Favoring the growth both of the oyster and of its vegetable food. The 
proprietor of the lake, C w .  1)omeuico Pollio, favors the continuous introduction of sea 
water. The fall of tide (20 t o  30 mi.) is sufficient to dlow a proportion of water t~ 
pass out and to be replaced. This system has its effect doubtless in preventing the 
water volume from becoming either too fresh or too warm, and indeed the amount of the 
incurrent fresh water would render it decidedly dangerous to close the floodgates for 
any considorable time. It is, therefore, not remarkable that spat-collecting has never 
beon permanently regulated. The yearly success has remained dependent upon favor- 
able conditions of season, i. e., a season producing a sudden and complete spawning, 
shortening the embryo's swimming stage, and reducing thereby the chances of the 
escape of the fry through the sluiceway.+ 

Culture is carried on by the usual method. The stakes, seen in PI; LSXVII, Pig. I, 
support a meshwork of ropes bearing fascines arid baskets. Collectors of all varieties 
are brought into play, bunches of tiles roughly fastened together, and flat stones 
even being often included. -@'levage is doubtless the cultural strength of Lucrinus, and 
the flattened wickerwork trays filled with half and €ull grown oysters are suspended 
at every possible point of support. The growth appears to be phenomena;llyrapid; a 
second year is said t o  be sufficient to produce an oyster 3& inches in diameter. The 
Genoese oyRter (0.pZicata) is occasionally produced, being known here as the Ostra 
reab, aiicl is exquisite in color and flavor. Other shellfish are naturally abundaut in 
the basin, the vongola (Tapes) being of especial coiniuercial value. Tho fish supply 
entering daily from the sluiceway during the falling tide is often of considorable value. 
The seriola, suggestive of Boinan dinners, is especially abundant here. The straw 
runway which dlows fish to enter and not to escape, will be noticed in P1. LXXVII, Fig. 
1, photographod from the bridge over the sluiceway. 

I 

Granting that an ombryo would have (I groator ahmoo of oscape in 48 hour8 than in 4 hours. 
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Before passing from Italy mention should be made of the oyster park in Naplea 
near the Oa&ello del Ovo, and the Saute Luccia. The former, checquered off with 
stakes and ropes, suggests a diminutive Tarente. Neapolitan oysters, however, have 
been brought to thrive where the water is not of the purest, and are therefore regarded 
with suspicion. Several cases of typhoid fever are recorded that appear to have been 
traced to this source. 

. OYSTER-CULTURE IN SPAIN AND PORTUGAL. 

Two'difficulties have stood in the way of developing oyster-culture in Spain. An 
extended seacoast has allowed local demand to be satisfied without recourse to arti- 
ficial methods, and inconveniences in the matter of transportation into the interior of 
the country have prevented or retarded the development of regions where culture 
would naturally have become profiteble. There is little in the way of technical devices 
to be learned from the study of the Spanish oyster-production, and in the present con- 
nection it will be of little value to discuss the matter at length. The chief locallties 
which carry on production for the market of Madrid are Santander and OoruBa. 
Both are on the northern coast, the latter near the northeastern part of the peninsula 
in the region of Cape Finisterre. At these points oyster-culture has been introduced 
after the French method. 

The oyster industry in Spain is undergoing tho same evolution that it has had in 
France. The northern coast, in its deep.cut arid rock-built bays, has provided shelter 
for a large number of small, but very rich natural oyster banks. Such, for example, 

. was that of San Nicolas de Neda, about 20 miles from Coruiia, which was recorded in 
1870 as having an extent of 2 square miles, or that of San Martin de Noya, 50 miles 
from Corufia, smaller, but exceedingly rich. These have been little protected by 
legislative measures and have been ruthlessly dredged, even by those who should 
have been their guardians. Their condition has finally become such that the market 
price of the oyster has become high enough (advancing within twenty years from 2 . 
cents to $2 per 100) to insure the profitableness of artificial culture. The only reason, 
it is said, why the natural banks have ]lot been entirely exterminated has been the 
rocky nature of the bays, which has hindered dredging. The demand for oysters in 
the French ports seems to have been the first incentive to overdredging. 

The present need of Spanish oyster-culture is that of quick and low-priced trans- 
portation, which will place fresh oysters in the city markets at a not unreasonable 
price. By this means artificial culture will become more profitable. Spain is not 
wanting in industrial establishments. One, for example, in the bay of Lloregat, is 
well appointed and of considerable interest; unique, certainly, in making use of a 
windmill to renew the water of its high ponds. At Santander there is an establish- 
ment of the type of Arcachon, where case culture is carried on; in a sheltered part 
of the harbor the cases are arranged in rows and are rarely exposed, even at low tide; 
inclosures are not employed, and the cases are stout in build, aupported about a yard 
from the bottom; growth is said to be exceptionally rapid and the oysters are usually 
marketed at the end of the second season. A similar establishment, about 20 miles 
to the eastward, has been quite successful in production. The intense saltness of the 
water, * sp. gr. 1.027 t o  1.028 (680 F.), doubtless tends to  render general production 
unprofitable, and the absence of thrifty beds of spawning oysters in the neighborhood 

* 

* TJ. S .  F. C. Ri~llet~in, 1890, p. 384. 



EUROPEAN METHODS OF OYSTER-CULTURE. 367 

can not fail to have a similar effect. Seed oysters are accordingly imported, mainly 
from Arcachon, on account of cheapness. 

Etforts to mgulate the banks after the method of M. Coste were recommended 
and experimented upon by M. Craells,” by royal commission, unsuccessfully. 

In the markets of Lisbon the only obtainable oyster is the species known generally 
as the Portuguese (Ostrea angulata). This species, introduced into Prance a quarter 
of a century ago and a little later into England, has proven of great commercial 
importance. It is hardy, prolific, and rapid in growth, aud iu cheapness of produc- 
tion it makes undoubted amends for its poorness in quality. i As this species has long 
been known to be related to the American oyster in sex character, it has seemed of 
interest to ascertain its native living conditions and to what degree it has been locally 
cultivated. The Portuguese oyster is described as occurring in river mouths along 
the west coast of the Spanish peninsula. It appears to attain its best conditions 
along the southern coast of Portugal, but may be studied not unfavorably near Lisbon 
in the widened mouth of the Tays .  

The harbor of Lisbon is aminiature sea, a mile or more in width and .halfa dozen 
miles long, its entrance being formed by a narrows a third of a mile wide and 2 miles 
long, The southern shore of this sea, opposite the city, is the home of the oyster; it 
has shallow water, curving beaches, and incurrent freshelled strea,ms. It cominences 
at the narrow8 opposite the city markets, Cacilhas, sweeps southwa,rd, then eastward, 
then northward, where the river begiiis to tnkeupon it the tawny color of the “mer 
depaille.” It would naturally seem from the constricted mouth of the river that the 
water of the harbor would be considerably freshened, as it doubtless is at certain 
seasons, but the included water volume is so great and the sea inlet so deep that the ’ 

incurrent fresh water is not apparently felt within 10 miles of the coast. Eight miles 
from the mouth of the Tagus the density, on October 1 to 3, 1891, continued as high 
as 1.0235, at 670 P, while the bulk of the water appears to average 1.0245 to 1.025 
(670 F). At the Lisbon customhouse, in the current of the narrows, the density 
reaches 1.0264 (670 3’). A gravelly shoal extends from Cacilhas, fringes the southern 
shore, and furnishes the site of a natural oyster bed, very favorably conditioned, 
The water is here shallow for a quarter of a mile off shore; the bottom is a compact 
crust of sand, gravel, and tawny mud, though it is often exceedingly soft berow j it is 
usually densely carpeted with a fiue ulva, not enough to stifle the oyster growth and 
perhaps contributing to its support as a purveyor of oyster food, 

From time immemorial the region has been rich in oyster production, and for 
years has not merely furnished the Lisbon market, but has been the center of active 
export. The original cargo that gave accidental origin to the French-Portuguese 
oyster was taken from this neighborhood. The ease with which the angzclata could be 
collected, its cheapness and herdiness during transport, have for a long time made 
its export considerable. An English company a dozen years ago secured a fishery 
fmnohise and supplied the English market with Anglo-Portuguese oysters; shipping 
them in great quantity to the grounds of the Thames estuary and there fattening 
them for several months. This export was continued until the company became 

* U. 8. F. C. Bulletin, 1890, reference list, pp. 585388, Nos. 42 u and b, 120, p. 200; also Francisco 
Garoia Sola, Fisheries of Spain, Int. Fish. Exhibition, London, 1883; extract in Philpots’, p. 695; D. F. 
Balaguer y Primo, Cria de 10s Peces, de Guosta, Madrid, 1878, pp. 47 et eeq. 

t U. S. F. C. Bull., 1890, p. 366; a180 in referenoe list, pp. 386388, Nos. 7 d, 9 c, d,  o, f, 12, 14, 37, 
39, 51, 63u, b, c, 82. 
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exceedingly prosperous and was, by the influence of rival merchants, deprived of 
its franchise. Portuguese companies have since had control of the natural ground 
and from lack of financial support have, for the past few years, been uhable to promote 
the industry. The crisis in the financial condition of the Portuguese government has 
been in great measure responsible for this decadence, since money is readily invested 
at higher rates and with more speedy profits than in oyster-culture. 

Portuguese cultural methods have always been primitivo. Cheapness of product 
has as yet forbidden the introduction of artificial methods of collecting the young. 
The spat occurs naturally and in great quantities throughout the shallow water, 
attachiug regularly to gravel, stones, shells, and even to seaweeds, in a way quite 
unlike that of the more delicate French oyster. The spat growing rapidly is, after 
several months, collected, together with its abundant LL culGch,7’ roughly sorted over, 
and sold in baskets as seed for distribution in the tracts of foreshore held in stated 
rental by fishermen. Culture, therefore, like our own, takes place in waters where the 
oysters are not seen and in general little attended to. The mean depth of water in 
culture is aljout 2 fathoms. The rise and fall of the tide (which becomes as great as 
17 feet at lunar tides, averaging about 8 feet) is taken advantage of in the process of 
collecting the oysters, which is done altogether by hand, as far as the writer could 
ascertain. In the majority of instances the oysters after being raked are cleaned and 
taken to the market at Lisbon, where wholesale dealers arrange shipments for export. 
Locally, as in the United States, oysters are sold either in the ,shell or removed from 
it by bulk in fluid measure. The former are sold throughout Lisbon by itinerant 
venders, most picturesque and characteristic street types, tall, bronzed, bare-legged 
fishermen, whose cap with tasseled end hangs down at the side of tho head, should- 
ering a stout pole with dependent salver-like baskets. The shell-less oysters are sold 
more cheaply, the price averaging about 2 cents per dozen. Oysters are not  highly 
esteemed in Portugal and their use is said to be confined mainly to the lower classes. 
Like the American and unlike the French oysters they are not infrequently given 
over to cooking. 

The living conditions of the Portuguese oysters have in part been already given. 
The‘water is slightly fresher * than the normal iii the French localities, though by no 
means as fresh as that of American oyster-bearing waters. The favorable character 
of the bottom and the general absence of oyster enemies have allowed the cnlturist 
to scatter the oysters.broadcast, without the expense of the wire-gauze cases, which 
have proven so necessary a part of the French industry. Some of the Portuguese 
conditions are curiously similar to those of the tcratccoon” oysters of the southern 
Atlantic coast of the Uuited States. The marginal oysters are not infrequently 
exposed to  the air and sun heat, and the clustered condition is a usual one. This, 
as in South Carolina, has been largely the result of the muddy and unstable character 
of the marginal foreshore. The gravel and sand do not qpea r  to  be sufficiently 
consistent to fix the oysters firmly, and accordingly these appear to cluster in clumps 
of as many as tbirty or more individuals. This cluster is apt to gain stability, its 
weight driving the undermost oyster as a wedge into the softer mud arid firmly fixing 
it; shiftings of bottom and accumulations of gravel are both serviceable in banking 
around the implauted cluster and rendering its nprootment still more dificult. The 
individual oysters are, in addition, suited to their surroundings, often becoming, on 

“U. S. F. C. Bull., 1890, p. 366. 
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account of their crowded situation, fingerlike in shape, with a narrow, knifelike pro- 
jectiug margin. A further advantage gaiued by clustering is doubtless that of better 
feeding conditions, not merely in beiug raised from the stifling seaweeds, but as less 
disturbed by bottom sediment stirred up by storms. 

There can be little doubt that the Tagus, if undisturbed, would produce raccoon 
reefs as remarkable in many regards as those of illay River, South Carolina. The 
comparison with raccoou oysters might even be continued further than in the irregular 
shape of shell, in its often thin, watery, and tasteless character caused by its exposed 
position. The color of the flesh, however, is not-that of the southern oyster; it is an 
opaque blue white, often dark slaty, the fringing edge of the mantle, as already noted, 
being broad and jet black, the seuse papillre long and coarse. 

It seems extremely significant that these two oysters, the Portuguese* and the 
Virginian iu its raccoon variety, become remark:d.dy similar when their physical 
conditions are paralleled. It is likewise noteworthy that the same natural method of 
culture, transplanting seed from shallow into deeper water, becomes also paralleled. 
There is apparently less difference betweeu the typical rhccoon and the northern 
oyster of the American coast than between the raccoon aud the angulata of Portugal. 
The taste, the peculiar slaty tint, and broad sensory inantle rim of the Portuguese 
oyster are not discriminative. These characters appear to become acquired by the 
American species when introduced into Eluropean waters.' The original quality of 
the American oyster appears to det,eriorato steadily from the time of its introduction, 
and this species thus often attains a well-earned reputation for inferiority. The greater 
saltness of the European localities has beeu noted as one of the conditions that have 
rendered unsuccessful the introduction of the American oyster, and it certainly has an 
eff'ect in checking the spawning habits, for in 110 instance has a well-authenticated 
successful spawning been noted in England, France, or the Netherlands. Where the 
American oyster has been introduced it has iuvaxiably lived, but has not succeeded in 
regaining its original quality. Where the density has been as lorn as 1.023 to 1.024, it 
has gained in flesh, hut has become (e. g., Arcachon, Jerseke, and Whitstable) of the 
opaque, clayey, Portuguese type, rivaling the Portuguese oyster in its peculiar taste. 

The angulpta, moreover, like the raccoon, when given the better conditions of 
deeper water feeding, aud when .transplanted in cultural processes, as at Arcachon, 
develops, as might uaturally be expected, a long, regular, and well-shaped shell, 
almost losing its marginal, involuted angularity. The raccoon oyster becomes by 
cultivatiqn creamy white, with a flavor not unlike the Whitstable native, but the 
angulata assumes its slaty color and coarseness in texture and taste that have very 
naturally rendered it of inferior commercial value. On this account it is not the 
most thankful task to compare the Portuguese to the American oyster-to suggest, in 
fact, that it is but a variety of the Virginian species. But it is not improbable, every- 
thing considered, that the angulata (derived perhaps at no remote age from the 
more generalized variety forming American species), has been produced through the 
local agencies of feeding conditions and .inoreased watcr density. It reverts most 
clearly to the American species through the raccoon variety, its plicated shell rim 
being not; more than a variation of that of the less plicated raccoon. Shell plication, 
which has been made of such value in specific discrimination, can hardly be given 
great weight after its variation in this regard has beeii examined under natural con- 

* cf. Window, 8s to simi1:Lrity in 80s oharmtor and devulopmont, Rep. Com. of Fish. Md., 1881, 
p. 68; for edulia should bo read aiigidata. 
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ditions. For it may be found that (1) many shells are, if anything, less plicate than 
in some types of raccoons; (2 )  the plication may increase in number from three, 
angularly marked, to a dozen or more, faintly suggested; (3) the younger oysters are 
often comparatively smooth in shell characters. 

The oyster industry in Portugal is remarkable, inasmuch as it is prosperous 
although practically unprotected by law. Oysters are abundant and low in price, a 
result, however, which could never have been obtained had the demand been great 
enough to render it profitable to introduce improved dredging apparatus, with 
perhaps a consequent industry of canning. No canning factory, it is said, exists in 
Portugal. Lack of demand has also tended to  deter innovations in culture. 

OYSTER-CULTURE IN GERMANY. 

In Germany, oyster-grounds exist in only a single district, the sheltered corner of 
the North Sea, where the coast line has almost reached the frontier of Denmark. As 
this area of natural production is a very restricted one, it may reasoilably be inferred 
that i t  possesses exceptional characters and conditions which render impractica@le 
the iutroduction of the French system of oyster-culture. Such a conclusion has been 
firmly maintained by Prof, Miibius, who, as the state authority in these matters, 
studied the conditions of.the iudustry when the question of replenishment of the oyster 
banks was being agitated. His chief works, Ueber Austern- und Miesmuschelzucht 
(1870), Die Auster und die Austernwirthshaft (1877),* have become classic in the liter- 
ature'of oyster-culture. If his couclusions be altogether accepted, a number of corol- 
laries to his proposition seem too important to be allowed to remain undiscussed. 
Thus, for example, it would follow that the success of the Dutch and French indull- 
tries was dependent on exceptionally favorable local conditions, and that, therefore, 
the introduction of artificial methods into a foreign country might not succeed even 
when large natural oyster-grounds were in  the immediate neighborhood, for it is to be 
remembered that the natural banks of Germany are the largest in ?ssociated series, if 
not the most productive, in all Europe. 

As to the conditions of the oyster banks: t They occur, as has been noted, in 
but a single district, a corner of the North Sea which has been cut off and sheltered 
by a barrier of fringiiig islaiids. This included area is about 5.0 miles long and about 
15 miles wide, extending due southward from the Danish frontier to  beyond the line 
of the ancient town of Husum. Its sea wall, protecting not a little the low.lying coast 
of SchleswigHolstein from the storms d the North Sea, is formed principsilly of the 
three long, fringing islands, nom, Sylt, and Amruin, in whose immediate lee occur the 
largest and most fertile of the oyster banks. The tranquil conditions which this con- 
siderable water area offered, with bays and sheltered coves, seem to have been from 
theearliest times not unfavorable to  oyster growth; but doubtless its limits have been 
shifting and changing, tending tc? increase shallowness and to reduce the extent and 
sweep of its currents, andperhaps to  niake it less and less of an oyster sea. Its waters 
are not deep, the fall of tide averaging perhaps about 10 feet, at lunar tides becoming 
as great as 18 or 20 feet, and exposing hard sandy flats over the greater portion of its 
area. These have givenrise to the name Wuttenmeer' (sea of flats or shoals). The 
flats occur largely on the side of the mainland, and the outrunning water, having to 

* Wiegandt una Hempel, Berlin, the latter translated in U. S. F. C. Rep., 1880, p. 83. 
t Cf. Miibius, Die Aueter und die Austernwirthschaft, I. 
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pass from the higher table-lands to the deeper North Sea, has cut wide and often deep 
channels bending between the islands. In  all of these deeper areas are found oyster 
banks, sheltered as far as possible in the lee of seaward islands. Here tlic dep$li, 
normally between 10 and 30 feet, is sufficient to keep them covered with water even 
at  the lowest spring tides. 

The location of oyster banks does not appear to be always, as figured by Mobius 
(Die Aiister und die Austernwirthschaft, p. 5) ,  on, the steep-sloping side of a channel, 
but seems to be in every way similar in position to those examined by the writer a t  
Cancalo, Auray, and Srcachon, the banks being, in many instances, situated in the 
widened channel, often upon slightly elevated arms, the irregular limits of which can 
be determined by the sounding pole. The bottom, especially in the northern portion 
of the Wattenmeer, is firm and stable, a mixture of sand, clay, and mud, and that 
it is in the main favorable foi. oyster growth is seen in the lines of natural oyster 
banlrs which form almost a diagram of the deeper waters. A t  points, however, at8 in 
the channels of Amrum and throughout the southernmost parts, muddy areas occur; 
these are soft, often shifting, and are naturally unproductive. The flats have excep- 
tionally shifting sands; they are in general hard and firm, readily sustaining the 
weight of a horse and cart. The rapidity with which the rise aid  fall of tide cover 
and uncover the extensive flats has been emphasized by Mobius as one of the unfavor- 
able conditions of the region, ciausing harmful accumulations of sediment and general 
shifting of sand and mud. On tho other hand, it can hardly be doubted that the sedi- 
ments contiuually depositcd from tlie landward shore, e. g., from the Husum River, would 
accumulate very seriously but for these currents. Where the outgoing currents are 
the strdngest there apparently exist the most favorable conditions of bottom for the 
location of oyster baiiks, as Mobiiis has noted. 

The water conditions of' the Wattenmeer are diraotly comparable to  those of 
Arcachon in point of' saltness, the normal density being about 1.024; this degree has 
already been noted as possessed by the chief centers of oyster-culture in France" 
and in Italy, especially in regions that have proven favorable for production, e. g., 
Auray, Arcachoii, and Tarente. A table of densities prepared by the writer during 
his visit to the Wattennieer shows, moreover, that the waters from Sylt down almost to 
the mouth of the Hnsum canal vary surprisingly little in density, even at different 
tides, the teniperatures remaining almost uniform. This iiniformity in the water 
density was not expected in view of the rapid filling and emptying of the basin, and 
is soniewhat difficult to account for, suggesting a surprising regularity in the incoming 
volumes of freshened and salt water. It is noteworthy, perhaps, that the small 
freshened streams that contribute to reduce the density of the entire water volume 
appear to be distributed very evenly along the landward margin. 

The oyster banks number about fift$y. Their length varies from a few hundred feet 
to a mile and a half, while the breadth averages hardly more than a few hundred feet. 
The exact position of each is accurately known by means of ranging sights, and the 
government, as will later be noted, examines their condition yearly and determines 
which are sufficiently rich to be dredged from. 

We may next briefly exelnine the way in which the oyster banks of the Watten- 
meer have been managed. They have certainly been retained in productive condition 

, 
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* Soe tablo of donsities in U. S. I". C. Bulletin, 1890, p. 384. Tho densitios were tskeu at about 

Tho total diffwonco iu cicusities st various stations in the Wattenmeer the asme season of tho yoclr. 
during difforent tides (48 hours) is not greater than sp. gr. 0,001. 
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at  a time when those of other countries have been destroyed. The policy in their admin- 
istration has been eminently conservative, aiming (1) to preserve the banks rigidly, 
to guard the terms of leasehold against overdredging, and (2) to favor in every way 
maximum productivity in natural areas, rather than to experiment in lines of arti- 
ficial culture or to allow the tidal lands to be held in favorable leasehold for this 
purpose. 

Historically the banks have been, for three centuries, the property of the Crown. 
The Danish Cronicle, published in Husuiri in 1652, shows that even a$ that early date 
their positions had been deterinined, and t,hey seem to have been surprisingly similar 
to those of to-day. Under the late Danish rule the managemerit of this domain was 
a lenient and apparently a prosperous one, probably in part because unaffected by 
rai1ro;td trsnsportution. The last company under this rhgime, a Flensburg firm, is 
said to have rented the fishing franchise f i r  a11 annual payment of $17,000, and to 
have been allowed to fish uurestrictedly. The coinpany, strange to say, conservative 
in its management, Seared to injure the prosperity of the grouiids and allowed only a 
stated annual amount to be dredged. When the property was transferred to the Ger- 
man Empire about 1866, the dredging franchise passed into other hands, and again in 
1879 the Prussian administration caused changes to be made in the holding, as well aLs 
in the terms of the lease of the fishery, bringing the details of management more than 
ever under the direction of the state. A reservoir with buildings intended Sor storage 
and fattening of oysters, located at  the mouth of the Husum C:in;tl, which had been 
constructed by and formed the headquarters of the former lessees, was now purchased 
by the government and became a supervising stution. A guard or inspector was to 
be stationed here, under direct supervision of the Baurath a t  IXusum, and two patrol 
sailing vessels and a small government steamer were to make their headquarters in 
the neighborhood. The arrangement of this reservoir station is an interesting one 
and will be discussed later. 

The leasehold now to be granted was carefully devised to prevent overfishing of 
the banks, requiring (among other stipulations, which are hereafter given) that each 
bank be yearly examined by a committee which should include a goveinment author- 
ity, in this case the Baurath at Husum. No more than the exact number of oysters 
thus designated should, under heavy penalties, be taken; all oysters should be brought 
to the government station at  Husum to be counted, and to insure that no undersized 
oysters had been removed. The lessees, having tbe exclusive right of fisheries, were 
to pay the government a percentage on the total riumber of oysters allowed to be 
taken. Under the stricter terms, the leaseholder (for twelve years), after two years' 
exploitation, declared that the industry was profitless, that the banks were deteriorat- 
ing and that he wished to cancel his lease. To this, however, the authorities would 
not consent, but a compromise, aiming to regulate the banks, established a complete 
close season for ten years (expiring 1891) and allowed the lease to continue from the 
endof this period. The lessee seems to be little more than a fishery contractor of the 
government, and it is not surprising that in his management lie has resorted to simi- 
lar contracting methods. He thus contracts to pay the dredging vessels, about ten 
of which are UFiually employed, a percentage upon their catch-a price averaging 
about $4 per ton (700 to 800 oysters). The catch is paid for when delivered at the 
station at Husum. The governmental tax of about $14 per ton (up to 3,000 tons) is 
now imposed, and the lessee must pay the freightage to the railroad station at  Husum, 
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which again by contract adds nearly $1 to the price per ton of the oysters. The lessee 
has finally full liberty as to the selling, the market price being more or less determined 
by the price mid duty of the Dutch and English oysters. The price at the Husum 
station varies between $3 and $4 per 100 oysters. 

From a practical standpoint it is to be noted that on the governmental side in 
this system of leasing oyster property the state is assured that the natural grounds 
shall not be destroyed and that the single contractor is thus made directly answerable 
for excesses. On the other hand, it would be seriously questioned by the French or 
Dutch culturist whether this monopoly in management would be most profitable in 
the end. It certainly does not tend to reduce the price of oysters, because it does 
not favor the granting to  individuals of concessions for cultural purposes near the 
iinturz~l oyster banks. It is certainly the antithesis of the open competition in oyster- 
culture which has furnished the coasts of Prance and Holland with one of their most 
prosperous industries. The French reserve the natural banks iiierely as a source of 
seed oysters artificially collected in the neighborhood. Tho Qermau industry exists 
solely upon the annual surplus of its natural supplies. 

The question why the same system of culture which has proven so successful in 
France should not have been successfully introducedin t8he Wattenmeer is thus impor- 
tant both as a biological consideration and a matter of goveramental policy. Prof. 
Mobius, after a consideration of the matter, has urged the following reasons why all 
efforts to extend oyster-produciug areas and to introduce artificial culture would be 
lacking in practical success. He states in summary tliat the unstable character of 
the bottom of the Wattenmeer, together with the sediment-bearing mater, is the most 
adverse condition. This restricts the natural limits of the oyster-bearing areas, caus- 
ing miy increments to be temporary at the best, nud renders it impracticable, from the 
point of expense, to solidify a'reas for the extension of the natural banks. His secoiid 
reason is that the biological conditions of tlie Wnttenmeer are so exactly poised that 
the oyster supply can not bo permanently and largely increased, mainly on account 
of failure in quantity of oyster food. And third, the reason which is indorsed by Dr. 
Hock, that the coldness of the northern winter, together with the remarkable storm 
tides, renders cultivation impracticable. 

As far as the silt-bearing character of the water and the muddiness of local- 
ity are concerned, it IS certainly of interest to note to what a remarkable degree 
these natural difliculties hwe  been overcome by French cnlturists during the past 
decade. Production as well as hlevwe is brought to yield practical results in localities 
which were recently thought to be less than valueless, where neighboring oyster beds 
not merely did not increase, but were able to exist only by vigorous culture. Even in 
regions most fa,vorable for prodyction the adverso cowlition of muddy shore lines is 
not infrequent, and appears in fact to be far more general than in the neighborhood of 
the islands Sylt, Amrum, nom, or Fohr. Prof. Miibius has already commented upon 
the ~nuddy character of the Arcachon basin." In the nuray region, in the neighbor- 
hood of the natural banks, a largo part of the tidal shore has so little consistency that 

. 

-~ 

* Ueber Austern- uud Miesmusoholzu~ht, 9-12. Tho disquss'ion here given of the natural conditions 
of Arcochoii loads one to expect anything but  the development of a prosperous industry. We learn, 
for exoruplo, that L L  die grossen Erwartoiigen, luit welcheu die lriinstliche Austernzuoht im Bassin von 
ArcaChou in AngriK geuomiiieii wurfie, Rind loidor nioht orfiillt worden. 111 Bordeaux hSrto ioh U U ~  
zuverliissigen Munde, dass vie1 Geld daboi verloren worden sei.l' 
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if tiles were placed there they would be instantly engulfed. These localities have, 
however, been reclaimed by a, more or less recent process which forms a surface crust, 
macadam like, to give a suitable support for the collectors and their manipulators. 
This process, as a t  KergurionnB, though costly, has proven of practical value, as can 
be inferred from the extensive continuance of the practice. The very general use of 
the champignoa collectors in the Away (Morbihan) region is alone significant of the 
muddy character of the water, which renders of' the utmost importance the question 
of determining the exact time to put the collectors in place. In fact in all of the 
French regions of production silt deposit goes on so rapidly that the tile when in 
position is said to retain its value but little longer than a, week; it is t o  be noted that 
even during this short time its upper surface has become unproductive and that 
the undermost tiles in many of the forms of collectors are very slightly, if at all, 
spat-bearing. 

Mobius maintains that the size of the banks in a given region can not be mate- 
rially augmented-a matter which is of great interest even ,from the standpoint of 
pure biology. Not that it is at d l  to be questioned that a natural bank would under 
normal conditions remain more or less uniform in size and in the proportion of its 
component organisms-but it is the theory involved in this question that seems 
to the writer susceptible of broader interpretation than has been assigned it. 
Biocanosis is the term applied by Miibius t o  express the mutual interdependence of 
species existing in a colony-a condition of happy-family existence in iiatural cage 
whose limited food supply locks up the chaiices of permanent numerical increase. In  
accordance with this keenly poised life-balance Mobius infers thst the banks of the 
Wattenmeer can not be permanently added to, even by artificial means (Auster u. 
Austernmirthschaft, p. 78). He notes, for example, that a season favorable to oysters, 
will, per se: cause the oysters during the following seasons to fall back to their normal, 
inasmuch as food material has thus been prepared for the enemies (crab and starfish) 
whose increased progeny will restore the balance of life. 

The important inferences drawn from this doctrine of life-balance, do not, how- 
ever, seem to be entirely warranted by the premises. We are led, for example, to 
infer that individuals are dependent upon the colony, and'that the colony holds the 
curb, checking the permanent increase of one form at the expense of another. On the 
other hand, struggle for survival is undoubtedly the democracy of anilnal living, and 
in these days it has been pretty clearly established that the colony is but an incident 
more or less transient in the survival of the fittest. So the bioccenose, as we must 
accordingly admit, becomes but an episode in colonial life,' whose duration depends 
upon the enduring force of its component species, where quickly moving predatory 
forms have the right of might, where stationary and, defenseless forms have become 
mimics to escape their enemies, or have developed a surprising fecundity to survive 
the dangers of a compressed living-area or unfavorable environment. It can not at 
present be doubted that the scale of the struggle may readily be turned in favor of 
but a single type or species. Artificial cievices may thus become the rapid undoing 
of the slowly struggling bioccanose, for they favor the protected species and would 
not unreasonably tend to blot out the accompeuying enemies of this form. 
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Thus, in theory, an oyster protected from crab arid starfish by a raised gauze- 
oovered case gets thrifty feediug conditions without danger of becoming engulfed by 
mud or sand. The amount of spawn produced by the oyster thus favorably reared 
becomes increased, a far larger proportion of the young are secured by the artificial 
devices, and this progeny is so situated that their natural enemies may be watched and 
destroyed. Conversely, the enemies, thus artificially circumvented, find less nourish- 
ment, spawn less prolifically, and run coiitiiiued danger of destruction Erom the traps 
of culturists. These results destructive of the bioOamose would none the less happen, 
be it understood, granting that the food quantum, as N6bius states, is an altogether 
limited 0118. But in the case of oysters living hi what is practically an open sea, the 
food supply does iiot appear to be of the strictly limited character that Mobius has 
aisumed. And his illustration of the carp in a small poiid producing no more than a 
definite weight in annual yield, does not seem to  bk absolutely pertinent. Nor would 
'the comparison be closely applicable even if the iiumber of carp mere supposed to be 
taken from the pond and set free in an open river. Their yield in weight would 
doubtless be greater, but even then fish food is iiot to be compared either in quantity 
or in capacity for exhaustion with the minutx oyster food plant-life which is con- 
tinually transferred through a limitless volume of sea water. The boundaries of a 
natural bank are certaiiily not fixed by food quantum. The food stuff may, it is true, 
vary in quantity in different regions during the same season, or in tlie one locality at 
different stations, seasons, or even tides.* But there seems in general to exist a food 
normal which is tecoguized as characteristic of a locality. 

Aside, however, from this question of local variation, the amount of food that is 
actually brought to an oyster colony seems to the writer to be in direct proportion to 
the volume of water passing over it. If this voluine be infinite, as it is in the Watten- 
meer, exhaustion of food supply would seem an impossible condition. Barrenness and 
sterility of water could not occur; general trausfusion of floating or of free-swimming 
micro-organisms is very clearly one of the characters of the open sea. The lower 
water layers that may have been screened out by a thrifty oyster bank would not 
remaitin without organisms, but would immediately be replenished from above by the 
currents that exhausted the lower layers. The writer had this impressed upon him 
in its practical aspect while examining the various culturgl establishments of the 
French, Dutch, arid Belgian coasts. The test in these instances seems a fairer one, 
since the side-dependent questions of aediment accumulation and danger from enemies 
is excluded by the cultural device of wire-6. 'auze cases. 

In  a situation where the water volume becomes an extraordinary one, myriads of 
oysters are cultivated. At points where this water volume is increased by currents 
the cultural possibilities are found to become almost limitless. At  Ossogor, for exam- 
ple, near the lower end of the Ialce, whero the water is constantly changing, the cases 
were arranged in continuous lines, utilizing every available point, t each case coutain- 
iiig about a thousand oysters, so tightly paoked edgowise that it would seem almost 

_- -- - I _I ___ 
* Cf. however, New York S h t e  1Zeport of Oyster Investigation, 1886, p. 72 at sty.; U. S. lg.  C. Bul- 

t IJ, S. F. C. Bull., 1890, 375, P1. LXXIV, Fig. 2. 
letin, 1890, 344-349. 
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impossible for them to open; yet growth and fattening under these conditions was in 
every way noteworthy. In localities where the proportiou of normal food organisms 
is naturalfy high, a greater quantity of oysters can be raised in a given water volume, 
e. g., Soudre, Whitstable, Ostend. In such localities the naturally high food normal 
may be artificially increased by conditions of cluire culture, where a given volume of 
water is retained in ponds and given the best conditions for rapid increase of diatom 
life. Warmth, richness in plant food (Marennes), and a proper degree of salinity 
may give the forcing conditions of what might be likened to greenhouse culture. In  
some instances a remarkable number of oysters may be fattened in a fixed bulk of 
water. A t  La Tremblade so favorable are the conditions that iii tho shallow claires 
(whose water is renewed but once a fortnight, and whose depth averages less than a 
foot) fifty oysters are normally fattened to the squase yard of bottom. 

In regions where the waters do not contain a high percentage of food organisms, 
culture in closed ponds is clearly unprofitable, as the water is both low in food normal 
and limited in volume. In instances of this kind it is understood that the two essen- 
tial conditions, degree of temperature and salinity, have remained pract,ically com- 
parable; otherwiseit is evident that from these causes, as much as from actual lack of 
food, the oysters may be restricted in growth. The instance that Mobius cites, that 
of the oyster reservoir a t  Hayling Island, as demonstrating that the oysters had 
exhausted the food supply and remained dwarfed in size, may, judging from the 
character of the locality, not improbably have been the result, and the pole result, of 
an exceeding saltness of the water. At  Away, in the neighborhood of the natural 
grounds, Mobius states that far more seed oysters are raised than can ever be grown 
to ma,rketable size, 011 account of lack of space and food resources. Judging from 
what is now being done at Auray, the industry is profitable as purveying seed oysters 
for the parks in regions (e .  g., in Brittany) unfavorable to production. The experience 
of the Auray oulturists doe8 not Favor the idea that the  lack of oyster food limits 
&Zevuge, but t8hat efforts at collection are of greater advantage commercially. 

The law of oyster growth, as stated by Mobius, seems, therefore, from the stand- 
point of the culturist, open to misconstnictions: ‘‘ Oysters are to be included in the 
same list with other animals; the sum of their entire mass is dependent upon the 
amount of food stuff which they obtain and store up,”* becomes truism. This might, 
however,.be thought to imply that the number of oysters in a given river or bay might 
not become greater because their bioccenose appears to be perfect. Artificialization 
has demonstrated that the matter of food supply in natural oyster localities is of far 
less importance than space for culture and immunity from enemies. 

Mobius, discussing the possibility of success in the French cultural system, con- 
cludes ‘‘ that in all parts of the Wattenmeer, where oysters could find room end gene- 
rate, there they already live. On all parts between the natural banks the swimming 
embryos as they settle, either on account of finding no point of support or through 
unfavorable living conditions, can not exist. The principal difficulties in obtaining a 
set on our (German) coast are those of sand or of mud burial.”t It hiis already been 
shown that difficulties of this character have been successfully surmounted within 
comparatively recent years iii Prance. 

* Miibiiis, Die Auster 11. die Austernwirthsohnft, p. 79. 
t Mobius, Ueber Austern- u. Mieamnschelzucht~, p. 43. 
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Miibius has, fnrthermore, supported his view that pliysical conditions have limited 
and will limit tlie size of the Holstein banks, by adducing the matter of percentage of 
iiicrease. This he has determined by comparison of the numberof oysters as fished 
from the banks to be about 421 " half-grown This 
proportion, it will be admitted, deterrniues the natural increase of the banks, but it 
can obviously have little to do with proving that artificial production in the iieigh- 
borhood of' the natural banks ,would be unsuccessful. The French culturist, on the 
other hand, might well suggest that this proportion of natural iucrease is a large 
one, siiice in French regions most favorable for artificial production the banks, so far 
from increasing, retain with the greatest difficulty the average nuinber of spawning 
oyster s . 

The third reason given by Mobius for lack of German success in French cultural 
metliods is the coldness of the nortlicrri winter and the severity of storms, often 
occurring when the tide is a t  its lowest phnise. It is certain, as Prof. Hoek pointed 
out to the writer during a visit at the Helder, that the German coast is not far distant 
froin the northern limit of the oyster, and that its natural increase, therefore, is less 
favorably conditioned. The dangers of the Holstein bank to direct fi*eeziiig iu winter, 
as Mobius lias stated, may well be regarded on every side as formidable, especially in 
artificial production, wliere young oysters affixed to the collectors are to be retained 
during the winter, Tlieve dangers mould appear, however, t o  render success with 
French culture costly rather than impossible, necessitating the transfer of collectors 
to deeper water or to localities that have proven safe, or, as in Brittany, providing 
special reservoirs for winter storage. 

That natural banks exist even in great number in the Wattenmeer, and that the 
Danish bauks, which are located considerably to the northward, appear to beer the 
cold and storins of rigorous winters with more or less success, seein to Ruggest that 
a provision for safely wintering oysters, even in  the youngest stages, might not prove 
an impossible task. Indeed, if a good set of oysters were obtained in the German 
sea by the introduction of improved collcctiiig methods, tlie use of suitable reservoirs, 
as those of tlie government station at  Husum, which serve every year to harbor the 
maplietable oysters during the coldest weather, might well be expeoted to provide 
safe winter quarters for the ; \~~1ng. 

The reservoir a t  I-Iusum (1'1. LXXVIII, Fig. 2) is :idinirably devised and merits a t  
this point a brief discussion. It was p1:tced at  Husuin on account of transportation 
facilities, although its situation is in mmy regards unfavorable. Hnsuni, as already 

. noted, is at the southernmost corner of the Wattenmeer, probably at one of its most 
muddy shore points, and its low, rich ineadoms are stroiigly protected against storni 
tides by heavy fringing dikes. These, by an indentation, allow a wide canal to carry 
&freshened water seaward, and thus provide a harbor for the fishing vessels of the 
little port. The slanting sides of this caiit%l are of the softest mud, reminding one of 
the great canal a t  Lib Trernblade. Its waters, which become almost as salt as the 
oiiter Wattenineor ' at  high tide," are allowed to pass through a sluicaway into the 
neighboring governinenti mservoir. The fall of tide, averaging about 10 feet, is suf- 
ficient to allow the basins to be emptied daily. 

to 1,000 ci full-grown " oysters. 

- - - _I__- __ 
* At low tidu (July, 1892) 5s3 1.013, at high tide 1.0235. 
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The following figure illustrates the care with which the reservoir is devised to  
deprive tli9 water of its sediment. The great dike, which rises almost 20 feet above 
the normal water level in the basins, is pierced at two points; one, opening on the 
seaward side (A), feeds the reservoir (B), the ot'her (C) is the outlet of the pond (D) 
destined for the storage (and fattening). 

DYKE DYKE 

J 
F I G .  3. 

The oysters, it will be seen, do not receive their water supply directly from the 
muddy canal, but from the reservoir pond, where the water from the canal, a€ter 
standing twenty-four hours, has deposited sediment. The storage pond (D) is sub- 
divided as seen in the figure, and each compartment of the basin may, for convenience 
in handling, be emptied separately. The outlet gates, it will be noted, do not allow 
the mater to escape directly into the canal without, but pass into a U-shaped canal, 
which, with boarded fiides, is sufficiently deep to contain a reserve supply of water, 
intended for use in case the reservoir is in process of being cleaned. The main division 
of the storage pond (D) has a board bottom, raised a foot or two above the soil, through 
whose interstices the sediment shifts or is swept when the pond is being cleaned. Par. 
titions about a foot in height divide the bottom into alleyways in which the oysterseare 
arranged. These alleyways serve to sewrate different grades, and are of convenience , 
in the process of washing the oysters. The side ponds, fed from the main pond, are 
similarly arranged as to the partitioned alleyways, though the bottom is of concrete, or 
rather of' a heavy foundation of concrete veneered with closely fitted firebrick. 

The management of these storage ponds is a simple one. The oysters during the 
dredging season (September 1 to May 8) are obliged to be brought to the station, and 
are at once transferred from the boat to the basin, to remain only until time of rail- 
road shipment. Improvement in quality of the oyster during this stay in the basin is 
not taken into consideration commercially. There are apparently no attempts at fat- 
tening, flavoring, or "education " for transport, as practiced at La Tremblade. The 
ponds are daily filled and emptied, so that no time is given for 'the oyster food to 
multiply as in Claire culture. In the neighborhood of Husum the low-lying country 
is suggestive of Marennes, in its rich sediment-bearing character as well as in the 
degree of salinity of its waters, and it would appear to the writer that experiments in 
well-managed cEaire culture (which have not apparently been made) might lead to 
interesting and perhaps important results. 
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To summarize, the oyster industry in Germany is entirely dependent upon the 
surplus of its natural beds. French culture has not been introducedin its behalf, but 
the writer does not consider it proven that this system is an impracticable onc in the 
German waters, or that artificial oyster-culture is 'suitable for France and iiot for a 
neighboring country. The few experiments tried in Germany with regard to artificial 
collection have not, as far as the writer could learn, beeii in accordance with recent 
improvements. Tiles that have been put out in  the neighborhood of thenatural bpnks 
appear t o  have been arranged iu single tiers, iir a way that would have succeeded 
in the hard river bottom at Jerseke, but would never have been attempted in the 
sediment-bearing water of Auray. These tiles, placed upon a very muddy locality, 
were not unnaturally engulfed in part, and in part so covered with sediment that a set 
could not have been obtained. 

The few experiments tried in the government station at Husum have signally 
failed, the usual 6ate of experiments upon production in sinall, closed ponds, where 
stagnation, i. e., mala8rtttion and fouling of mater, caused by death and decay of the 
spawning oysters, added, in this case, to  the dangers of' silt deposit, have bee11 the 
stuinbling-blocks. The matter accordingly has rested, and no further expenses have 
been incurred by government in what were supposed to be fruitless experiments. 
The dredging contract, moreover, held by a single firm, has been unfavor:eble to com- 
petitive culturists. No foreshore has (until recently) been conceded by government, 
enabling experiments to  be generally attempted or allowing shore basins to be formed 
as winter quarters for the oysters. Without concessions, case culture could not be 
attempted, and the introduction of seed oysters from Hollaiid or Brittany has been 
forbidden on the ground that by this means oyster enemies might be introduced. 

All attempts at introducing oysters in the Baltic have been unsuccessful. The 
braokishriess of its water, said t o  becoiiie especially marked during the early spring, 
is certainly fatal to  the Jhropean species. The density in the harbor of Kiel (June 
29, 1892) averaged 1.0125 at G 2 O  F., and at Cappeln t o  the northward did not become 
greater (high tide July 4) than 1.012 (G20 F.). A greater degree of salinity at any 
time, even in this lower region of the Baltic, is hardly to be expected, ibs the fall of 
tide rarely exceeds 4 or 5 feet. 

The canal, which is now ill process of construction, and will allow tho water from 
the North Sea to pass into the harbor of Kid, may, it is said, have a local effect upon 
the marine life of the harbor, but call not froin its size exert a 1 1  important effect commer- 
cially upon oyster-culture. TI10 change brought about in a similar way at Lijmtjord, 
in Denmark has, it is true, been a11 important one, but i t  should be remembered that 
the position of this locality is n8:irer the mouth of the Baltic, where the degree of 
salinity is naturally higher. Some iiiterostiiig oxperiments have been iiiade by the 
brothers Feddersen, of Schleswig, in introducing American oysters into the Baltic, 
hoping that this species might be readily acclimatized in fresher water. The account 
of this trial is recorded in Pron%ethezcs, No. 116, 1891. Analyses wore made of water 
samples from the Delaware, in the neighborhood of the beds from which the American 
oysters wero to be taken, and these were compared with similar analyses of Baltic 
.water. The average degree of saltness in both localities was not unlike, although at 
high tide the Delatvere water was corisideriebly the more dense (sp. gr. about 1.018). 
The Feddersens caused forty barrels of oysters to  be imported, were obliged to  pay 
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duty upon them as marketable oysters, and obtaining permission of the government 
planted thgm upon a submerged platform at a point in the Baltic not far from the 
entrance of the Schleswig Itiver. The oysters 
have uow been in the Baltic a number of years, and are still living, but their condi- 
tion is of the poorest; they are thin, watery, shrunken, and have not grown since 
their introduction. 

The Peddersens, in spite of these discouraging results, are resolved to attempt 
the introduction of the American oyster on the coast of the North Sea. To this end 
they have finally succeeded in obtaining from the government a provisional conces- 
sion located near the mouth of the Elbe. This is the only concession that has yet 
been granted allowing foreign oysters to be planted, and is to be revoked if the 
imported oysters do not reproduce. The question of importing seed oysters free. of 
dut,y, aud the matter of concessions for their &vage is now, the writer has learned, 
in process of consideration. 

The following is an abstract of a lease of oyster-cultural property granted recently 
by the German administration. 

The locality is first described and the term of the holding (thirty-five years) stated. 
The lessees engage to  carry on all negotiations openly and fairly, to be in every way 
responsible for losses caused by nature or war, to hold the property during the entire 
stated term, and to appoint and pay expenses of guardians. The administration 
places the control of the concession under the supervision of the professqr of zoology 
at E e l ;  he may determine yearly the percentage of the spawning oysters, may regu- 
late the times of dredging and the character of the dredge; he may at all times have 
permission to make examinations and experiments, and for material thus used no com- 
pensation is to be given. The closed season is prescribed,; the time of fishing, of which 
notice should be given, is to be recorded by a foreman, whose books, kept under oath, 
are a t  all times accessible. Damages by storm 
are to be reported. There can be formed 
no embankments for oyster parks which might be in the way of passing vessels. 
Oysters when dredged are to be brought to a stated place for the inspection of the 
government officials who must be sought for within three hours after the arrival of 
the oargo. The lessees are then to pay revenue fees for examination in addition to the . 
regular duty on the dredged oysters. Three hundred tons of oysters (ton=700 to 800 
oysters) must (in this lease) be sent annually to market, and upon each ton 50 marks 
(about $12) must be paid as a governmental tax. Above this total production, if dredg- 
ing is allowed, the original tax per ton is increased by the amount of 10 marks during 
the first seventeen years and 20 during the concluding eighteen years of lease. In pay- 
ment four weeks’ grace is allowed; thereafter a fine of 10 marks is imposed from the first 
week and 50 for the succeeding one. Taxes may be imposed as uponreal property. 
Security must be deposited by lessees (in the present lease t o  the extent of 16,000 
marks) in government securities, whose coupons can not be separated during time of 
deposit. In casu b f  loss or theft of securities no compensation may be obtained. 
Legal transfer of deposited securities can only be made by governmental consent. 
Heirs who inherit a concession are required to renew the securities. In case the 
lessees fail in their responsibilities, the lease with the government becomes broken 
and is revoked. Improvements to property may, at option of government, be taken at 
its own valuation; iucumbrances are at expiration of term to be ramoved at the ex- 
pense of the lessees. 

The experiments were ui~successful. 

A tabular yearly report is required. 
Fishing boats must be specially licensed. 
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OYSTER CULTURE IN HOLLAND. 

The Dutch have come to be looked upon in Enrope generally as the most suc- 
cessful admiiiistrators of the oyst,er industry. A potent, not unnaturally a selfish, 
reason for this, no doubt, has beeu the direct importance of their fisheries. In the case 
of oyster-culture an industry has been fostered which not only gives employment to 
its poorer coast population, but pays into the national treasury, in rental of state lands 
hitherto absolutely profitless, an annual jncome of nearly a half rnillioii of dollars, a 
sum not inconsiderable to SO small and thrifty it country as Holland. 111 view of the 
keen competition for leaseholds of' cultural lands, and in consideration of the neces- 
sarily limited area devoted to culture, in  all not as great by half as that of Long Island 
Sound, these Pacts seem to demonstrate that the management, both on the side of 
the government' and of the culturists, has been a prudent and eiiergetic one. The 
processes, both administrative and cultural, have in specialization become somewhat 
dieerent from those of Frame, consequent iu the main up011 changes in local conditions. 
They are, therefore, interesting to study, especially as almost every modification has 
been evolved democratically, of the people and for the people. 

The history of the government7s policy in the administration of the indiistry ]nay 
be briefly outlined as follows : The natural banks had been overdredged, practically 
destroyed, the usual fate of the European oyster banks, those of Germany alone 
t:scepted. This state of affairs, it  must be noted, came to pass, although dredging 
had been rigidly confined to no more than five months of the year (October to Febrlz- 
ary). The banks of the Zuyder Bee were destroyed and the overdredging in the richest 
Ilatural grounds, those in the estuary of the Schelde, had rendered them 'well-nigh 
profitless. Interest on the side of governiueut appears first to have been srvused 
by a petition coming from energetic culturists, mho desired that lands should be 
conceded to them and that a thorough study be made of the life history of the oyster. 
A Iiumber of these gentlemen had independently visited the regions of French pro- 
cluction and understood clearly the value of artificial culture in their own localities. 
In  1870 the course of the administration was determined, and has since been fol- 
lowed wit11 but slight modifications. I ts  iinderlying principle, an seretical doctrine 
it doubtless seemed at that daly, especially as even the French had not gone so fm in 
the matter of innovations, mas to do away with public dredging entirely, to survey 
off the natural oyster-grounds and their surrounding waters, and to lease these tracts 
at prices to be determined by open competition. This course was at  first strongly 
and bitterly opposed by tho fishermen, who (as in New York, Connecticut, or North 
Carolina), not knowing the benefits which might arise, feased the direct loss of what 
they regarded as a patrimouy, and mho, as a major reason, were not anxious to pay 
for what had formerly been almost free. The survey was finally completed, the east 
arm of the Schelde, the region most favored, being marked off in shore and deep areas, 
each of about 12 acres, by lines more or less perpendicular to the direction of the 
stream. These mere then put lip at auction and leased. 
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No restriction was imposed. The rental of the property was to be paid yearly, 
and in 1877 the beginning was made of a fifteen years’ lease, with the option of giving 
up the le&e at stated times. Tlie second re-rental of the property, however, was 
arranged to take place several years before the expiration of the lease, and was to 
allow a term of thirty years, with option of giving it up every five years.” The present 
experience in the renting of the returned parcels, as explained to the writer by Mr. 0. J. 
Bottemanne, inspector-general of the Holland fisheries, indicates that a shorter term of 
lease will in the main prove more satisfactory t o  the government as well as to  the 
tenant, the governmeut getting a fairer proportional rental, the tenants being more 
apt to have a better opportunity of obtaining favorable concessions. A yearly lease 
of all state cultural property is now to be inaugurated, with a right t o  have this 
twice renewed. t 

The actual oyster-grounds of Holland may be groupi?.d as those of the Zuyder Bee 
and those of the Schelde estuary. The former, in spite of all efforts at their regener- 
ation, have remained profitless, and the l?ck of success in these measures is attributed 
partly to unfavorable conditions of a northern locality and partly to variation in water 
densities.$ 

The Zeeland grounds, those of the Schelde estuary, becatme from the first the seat 
of the oyster industry. In the east arm of the Schelde the most favorable conditions 
exist for growth and production; and here, in fact, is the only point in Holland where 
the artificial collecting of seed oysters has been profitably carried on. This region has 
proved a favorable one in the firm unshifting cliaracter of foreshore and even of deeper 
areas, and in the degree of salinity of its waters. Tlie densities, it may be noted, 
varied between Goes and Bergen-op-Zoom at different tides (July 16 to 20, 1892) 
between 1.023 and 1.015 (620 to 690 F.), conditions that appear to correspond very 
closely to those of regions of production in France (Auray or Arcachon), although in 
the latter instances the water temperature at a corresponding season the year before 
was warmer by 50 to 100 F. 

It is in the East Schelde that the biological problems connected with the oyster 
have been studied-from the time, in fact (1870), when a critical investigation of these 
matters became necessary. To carry on obstrvations as near as possible to the seat 
of the oysters spawning, the Dutch Zoiilogical Society made use of a portable labora- 
tory, and under the auspices of this society were prepared the classic memoirs of 
Hoek, Hubrecht, and Horst.$ The embryology of the European oyster was here given 
its most careful study. Experiments were made upon the collecting of seed oysters 
in small closed ponds in which the water was asrated artificially, and the questions 
relating to the spawning of oysters in captivity were investigated, since in all experi- 
ments the impracticability of fertilizing the eggfi of the European oyster proved a very 
serious dificulty. 

Certain problems connected with the East Schelde seemed also especially to 
require solution, such as those of the movement, duration, and distribution of oyster 

* Hubrooht, Int. Fisheries Exhibit (London), pomphlot, Oystor-Culture in Holland, 1883. 
t SQQ pp. 387 and 388. 
t Dr. Hoek, in aonversation with the writer, ot the Helder, July 18, 1892, commenting upon the 

$ Rapport sur les rcolierohes oonceriiont I’huitre et l’ostr0iculture, Leide, Brill, 1883-84. 
failure of rocoiit expwirnonts in tlio Zuyder Zoe. 
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fry. There remained also to determine the location of the oyster supplies whose 
spawning products insured the general productivity of the region. That these 
supplies existed was undoubted, since, on account of irregularity in spawning, the 
supply of cultivated oysters could not be regarded as adequate to  furnish the myriads 
of spat which made production in the East Schelde profitable. 

It was at first thought that large natural beds existed seaward, but systematic 
dredgings carried on by a government steamer proved conclusivcly what the fisher- 
men had always claimed, that natural beds did not occur in that direction. Unex- 
pectedly, however, it was afterwards found that extensive banks of oysters were safely 
sheltered at the foot of the dikes, and these had been the undoubted source of iertility 
of the East Schelde. There had long been a law which, with a view to protect tho 
stone defenses at the foot of the dikes, had forbidden the use of dredging iinplements 
of any description within 500 meters from the coast. There had thus inadvertently 
been allowed to remain, as a fringe circling the Schelde, a strip of natural undisturbed 
oyster-bearing land, to serve most conveniently in place of extensive and localized 
natural banks. The conditions of these fringing banks have siiicc been clearly deter- 
mined, and, from examinations made by a diver, charts have been prepared showing 
the size and position of these unsuspected sources of oysters. The Dutch system of 
protecting the natural banks will accordingly be seen to differ very little in its elid 
from that of France, where, in general, governmen tal grounds sre oiily exceptio;mlly 
to be dredged upon, and where the rigid preservation of natura,l undisturbed oyster 
ba8nks is regarded as the most fruit'ful aid to the oyster industry. 

The management of a cultural establishment in the East Sclielde can, after these 
preliminaries, be better understood. AS a practical consideration it may, however, be 
noted that each lessee of oyster property has found it to his advantage to secure plots 
at  different points scattered throughout the Schelde Basin. By this means he has 
found that all branches of his industry may be carried on at a minimum cost. He 
may, for example, collect his seed oysters on tiles at  one favorable point of the basin, 
where he can not, either on account Of interfering with navigation or of danger from 
cold and storms, gllow them to remain during the winter. Ho must then transfer 
them to another plot which, from depth of water and favorable conditions of bottom, 
insures their safety during cold weather. He must also have a series of inclosures 
(parks) in shallow water, where conditions for growth and fattening may be more 
advantageously given. It may be conveniont, in discussing the processes of Dutch 
oyster-culture, to  consider them as: (1) those of production, i. e., collecting seed oysters; 
(2) those of deep-water culture; (3) those of culture in inclosures. It will be remem- 
bered that in French oyster-culture, production and &wage in inclosures were alone 
included, and that it was exceptional from the natural cha,rracter of localities that an 
hleveur might at  the same time collect his seed oyster. In the East Schelde all 
branches of the industry come naturally in the province of the culturist, because, 
practiced in the same locality, each culturist would have as good an opportunity to 
excel in each branch as any of his immediate neighbors. 
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PRODUCTION. 

To obtain seed oysters is the most important as well as the most troublesome task 
of the Dutch culturist. He must first lease a favorable plot in the outer and deeper 
portion of the East Schelde, a rather difficult and hazardous task at the best. A 
locality which this year may have been very favorable, may the next year diminish 
in value, and a third year be worthless. A plot let in 1870 for 40 cents brought at 
auction in 1885 over $1,000, while on the other hand a plot which in 1877 sold for $200 
brought two years later less tlian one-thirtieth of that price. These extreme cases 
indicate clearly the direct influence of slight changes of current on the disposition of 
the oyster fry. It is admitted that the best localities for collecting are those whese a 
strong incoming current is broken into eddies by opposing currents deflected by banks 
or headlands. At  such a point a saucer-like depression of the bottom is regarded as 
the veritable gold mine of its proprietor; here the tiles appear to be kept clean by 
the circling current and are usually found crusted with the depositing spat. After a 
suitable ground has been obtained the second task of the cul+;urist is to prepare his 
collectors. For this purpose, following the lead of the French culturist, he has found 
no better device than the roofing tile. 

The Dutch tile is stout, square, and heavy, mounted with pegs, so that when put 
on edge side by side (see P1. LXXX, Fig. 1) the faces do not come in contact. These are 
usually purchased from Belgium, and cost when delivered in the Schelde about $4.25 
a thousand.* The length of time for which a tile is serviceable, i. e., before becoming 
brittle and broken, is about eight years. The process of coating the tile with chalk 
(chazclage), to render the young oyster readily detachable, is usually performed by con- 
tract on the property of the culturist, the liming mixture differing little in ingredients 
from the formula in use at  Arcachon, i. e., three parts sand, one part quicklime, mixed 
with sea water until creamlike in consistency. After the tiles have been dipped in 
this lime bath and arranged in banks to become dry, the entire margins of the Bchelde 
may be seen outlined, as if with massive snow banks, which shortly melt away as 
cargo after cargo is carried off to the collecting-grounds (Pl. LXXIX, Fig. 1). About ' 

16,000,000 tiles are sent out from the neighborhood of Bergen-op-Zoom for distribution 
on the lower parts of the river. 

The process of transferring the tiles to the grounds is as follows: A small rail- 
road convoys the loaded hand cars (Pl. LXXIX, Fig. 2) to the fishing vessels engaged 
by contract for the needs of the season ($10 per week with two men). The vessels 
when laden proceed seaward to their grounds at high tide, the cargo is hastily cast 
overboard, and the bpat returns; meanwhile, as the tide descends, women proceed to 
the grounds from the shore and hastily arrange the tiles side by side in fringing rows 
(Pl. LXXX, Fig. l).t These processes continue for about two weeks during the middle 

*Agroup of about a dozen superimposed tiles hung together by means of a gnlvanized wirp 
(bouquet) is supplied by contract, and is employed by several culturists for collection in deeper 
water. 

t Mr. Ochtmarin has obtained fwor:tblc setti upon tiles banked in rnws in the marginal tidal 
inclosures. The rising flood which ie allowed to  fill Ihe 
inclosure and be retained is hcld to be richest in fry. 

__- _______ ___-.__- 

The bouquets are secured by a connecting cable of steel wire. 

This appears, however, to be exceptional. 
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of July. The tiles are arranged, as represented in the figure, in a single tier, quite 
different from the method pursued iu the muddy maters of Auray or- even Arcachon. 
The bottom is firm and unshifting, there is little danger of silt deposit, and accord- 
ingly it would be in a hvxmure needless t o  raise the tiles in cases or camions. It is 
chimed on the other hand that, eveu if more oysters be obtained by arranging the 
tiles in layers one above the other, the upper oysters are apt to  be lost on accoimt of 
I ~ d c  of moisture, the tiles over the ground appearing to  absorb and retain moisture 
iiiore favorably. 

During the summer tiles are constantly shifted, sometimes changed in position, at 
first perhaps as often as once a week, in order that the silt-covered portions may bo 
swept clean by the rising tide, and that the enemies of the oyster (crabs, and espe- 
cially starfish) may be removed. A constant corps of attendants, mainly women, 
is therefore to  be employed, whose wages add not a little to the cost of production. 
Shifting of tiles becomes less necessary as fall approaches. As the next process the 
tiles are to be taken into winter quarters to avoid the danger of “frosting” the 
young oysters while in the shallows, a danger which appears to be more feared than 
that of ac.tual water freezing. A term of the contract also prescribes that the tiles be 
entirely removed from the river basin by December 2, a regulation aiming to prevent 
damage to sailing craft. The transferral of tiles is effected as before. They now 
return to the dikes spotted here and there with incrusting oysters. As many as 
forty to a tile is regarded as an exceptionally favorable set, a number so small that 
it is p matter of wonder t o  the Arcachon culturists that production in Zeeland can be 
profitable. 

In the winter the tiles are arranged in inclosures (parks) at  the foot of the dikes 
(Yl. LXXXI, Fig. l), where a water depth of about a meter may bo retained to guard 
against the danger of freezing. These inclosures may be in high or low ground, may 
run lengthwise (Pl. LxXXI, Fig. 2 )  or crosswise of the dike, and in many instances have 
been constructed within the dikes in polder land (PIS. LxxxIr and LXXXIII).” The 
plaq in general, like that of Marennes or the French culturists &enerally, seems to 
favor collections of small basins rather than large separate ponds, on account of 
convenience in cleaning and emptying. It is seldom that the young oysters are 
detached from the tiles during the fall, a practice usual throughout southern France. 
The young oysters in Zeeland are said to  be much smaller than those of equal age in 
France, and perhaps on this account are able to sustain cold better when attached. 
The process of separation, or ddtroquage, begins with the end of winter. The scaling 
of the young oysters from the tile is, however, far more carefully perform‘ed in Zeeland 
than in France. The set is SO scahty that every oyster must bo saved and therefore 
the shoving thrusts of the flat knife blade of the Arcachon parqucr must be replaced 
by a circling cut outlining the oyster on the limy crust of the tile. A second turn 
of the knife now separates the oyster iieatly. It seems to be an object with tho 
culturist to have his ddtroquage performed as early as possible in the spriiig, so that 
the oyster may not acquire an undesirable flatness and concavity of shell that long 
attachment to tile is sure to give. 

‘ 

’ 

* H. Ochtmann, of Goes, has in the oentral pond (figored in P1. LXXX) storage capacity for 1,000,000 
oyatera. Sp. gr. of these ponds slightly less thau that of the Suhelde (1031.50, G20 F.). 

F. C. B. 1891-25 
\ 
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&LEVAGE. 

The young oysters, as they are separated, are at once removed to  ponds outside 
or inside of the dikes. Sometimes, if the bottoin is stlitably hard, they are scattered 
broadcast over foreshore areas. Sometimes they are for a month or more arranged in 
two-trayed cases of wire gapze (Pl. LXXXII, Fig. 1)" ill cement and brick tidal inclos- 

, ures until the thin shells have become hard enough to  permit transfer to the oyster- 
groui1ds.t Although the oysters may be and are grown within the inclosures, each 
culturist has asually plats of ground located at favorable points in the Schelde basin, 
where a hard bottom, continual current, and suitable water depth perinit planting to be 
carried on exactly as in the Long Island waters of New York State: In these 
lobalities the proprietor dredges his oysters, often shells liis land during the spawning 
season in a way qnitelamerican, and sometimes secures in this way a qdantity of spat.$ 

The value of shelling as a collecting method is, however, regarded AS secoiidary, 
the improvement of the ground being of the first importance. The sliells are found 
to  become rapidly silt-covered and unsuited as collectors. Some proprietors (as Mr. 
Ochtmann, at Goes) have such extensive plantations of this character that dredging by 
steam has been found necessary. An example of such a dredging vessel is figured. 
(91. LXXXIV, Fig. 1.) Oysters on this deepwater ground (rarely more' than 12 feet) 
remain exactly as with us, growing rapidly, struggling with their enemies, "tqd doubt- 
less contributing their spawn to the general fertility of the Schclde waters. 

The above outline of the cultural processes in Zeeland may be concluded with the 
following notes : 

(1) In regard to expensive character of production : The industry is alone rendered 
possible by the price attained by Dutch oysters throughout central Europe, espe- 
cially central Germany, where every town has an agency of a well-known culturist 
who supplies oysters from the Schelde or Ostend (i, e., English B oysters). One of 
the most influential culturists, Baron Groeninx van Zoelan, to  whose kindness the 
writer is greatly indebted, has stated that during the processes of collecting each tile 
is handled no less than twenty-one times. The total pnnual expense per tile (including 
breakage, chauJage, transportation, shifting, reloading, dhttropuage, arrangement, etc.) 
amounts, however, to not more than 44 cents. Second-year oysters are said to 
have little market in Holland. The total cost to the culturist of a three to  four year 
old oyster can not, the writer estimates, be much less than 3 cents, i. e., including 
packing and 'transportation to  railroad station. 

So great an amount of capital must be invested in a cultural establishment tb&t 
the industry has naturally fallen into the hands of companies or of wealthy and ener- 
getic proprietors, among whom nothing but keen competition, especially as to the 

Their cost is great, and the more rapid growth 
that they foster is, it is claimed, not sufficient to make their use profitable in a locality so little dis- 
turbcd by sediment deposits or invasions of enemies a9 tho Schclde. 

t The young oysters are often, passed through sieves and scparated roughly into their grades, 
which are then usually to be planted in different localities. 

t H. Ochtmann, of Coos, ono of the largest cnlturists of the E s ~ t  Schelde, i s  greatly interested in 
the question of the productivity o f  a well-shelled bottom. During the present seitson he has propared 
more than 20 hectares in this way, but at the time of the writer's visit the result, though still doubtful, 
was decidedly favorable to the tile system. 

- .- __ __ 
* The use of these cases is not popular in Zeeland. 

, 
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acquisition of leaseholds, has prevented monopoly. It appears to be evident to the 
authorities, however, that cultivation carried on generally on a small scale would 
not be as productive either to proprietor, employ6, or state as the present system. 
Competition in price with foreign oysters is, it is claimed, the safety valve of the Dutch 
system of oyster-culture. I t  is instructive, however, to find that foreign seed oysters 
can not be imported into the East Schelde (although they may be in immediately 
neighboring waters). The reason is a commercial one, albeit the culturists maintain 
that they me struggling to prevent the importation of oyster enemies. The outcome. 
of the discussion during the past year between Prof. Hoek and Mr. van Nisse" will, 
it is expected, be the importation of French seed oysters, whose cheapness can hot 
fail to  have an effect in decreasing local productibn, extending dlevage, and reducing 
the market price of the Zeeland oyster. 

(2) As to  the leasing of state oyster lands and oyster legislation : Holland has no 
laws governing the oyster industry; that is, iu the sense of general laws. Thus, for 
example! there is no season when oysters must not be dredged or marketed. This no 
doubt is the consequence of leasing out the oyster land and of the absence of public 
grounds from which the oysters may be drqdged. The oyster laws thus disappearing, 
their purpose is, however, retained, but in a more personal manner. The state be- 
comes a landlord, whose lease is law to the tenant. The board of fisheries determine 
what each lease shall be, its duration and conditions, and sell it by auction to the 
highest bidder, claiming thereby to adjust with greater nicety the requirements of 
state regulation to natural local conditions. A law suited for one cultural locality, it 
is claimed, is severe for another; eve11 a part of a locality is not to  be governed by the 
restrictions applicable to cultural needs in shallower or deeper water. The terms of 
leasehold are studied, as rnay well be done in so small e district, by the inspector 
of fisheries, whose report suggests needful changes or alterations. Land hired for 
oyster-culture, it is argued, is like that hired for farming. If a person secures a good 
lease, and is deriving a good profit from it? he must be willing to bid in its loaseaold, 
but at the same time his neighbors have an. equal right to compete for it. Thus it is 
best for both tenauts and landlord, the state as the landlord deriving, no doubt, an 
immediate beuefi t from this course of policy. 

All lands suitable for oyster-culture may be leased, their value naturally depend- 
ing on their situation, suitability for collecting and for hleuage, the length of time 
&ider water, and tlie character of bottom. In favored localities 'the tracts grow 
smaller as competition for their leasehold increases. Polders (waste land behind 
dikes) may be converted into oyster parks and become profitable to  the state as well 
as to individuals when rented under the 8aue Conditions as the outside property. The 
lease betmeen landlord and tenant represents the code of the oyster industry. 

Each year the sale of parcels of lend is advertised. A catalogud prepared by the 
inspector of fisheries, Mr. 0. J. Bottemaiine, a ~ ~ ~ ~ o u n c e s  the plots t o  be leased, the 
terms of the contracts, and the time and place 6f the sale. The conditions under 
which the present leasehold is given rnay thus be briefly stated, translated from the 
VoorwaSircien van Verpachting van Vischplaatsen Schelpdiere!i-Visscheri5en en Weer- 
visscherijen, Ooster-Schelde (Tholen, 1891). The auction takes, place in a notary's 

, 

~ 

. 

_ . _ _ _ _ I .  - .- _- - - .---- .L- __- 
it Vorlag van den Statlt der Nod. '&oevisscherGon, 1891, pp. 83,84. 
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office in Bergen-op-Boom between 11 and 4 o'clock, seventy parcels to be sold each day. 
The sale,of leasehold is to the highest bidder. Should no bid be received for a 
stated plot i t  is joined to the lielit plot to be piit up. Those oiily are eligible as lease- 
holders who are natives of the Netherlands, who are not indebted to the state, and 
who can furnish two responsible bondsmeu. In case of doubt in rcgsrd to bids tlic 
plot is to be at  once put up and resold. A deposit of 5 per cent of the yearly rental 
must be made at  the office of the secretmy of the bo;Lrd of fisheries within eight dthys 
from date of sale, and a fornxil written lease of the piiraels may there be obtained at 
a stated fee for copying. Yearly rental for oyster plots must be paid by the 1st 
of March. I n  iusccuriicies in surveying the governmenti. e., board of fisheries- 
is not to be held responsible. He 
has 110 right to niakc use of land that esists or limy exist between boundary lines. 
No redress is to be obtained for damages to leased property" occasioned by navi- 
gation or on account of natur:d causes, direct or indirect, coilsequent upon changes 
inadc in governmental drainage of land. Pfoperty caii not be divided or subleased 
without written consent of the bourd of fisheries. Lessees are responsible for damages 
to their neighbors as well as to the state, but the state does not become responsible 
for the damages of ;I lessee. The numbering of the boundary stakes is intrusted to 
tenants, with a fine of 25 florins (4Bll)l in case of neglect; when deranged on account 
of storms they must be promptly replaced. In the insanwhile, however, trespass is 
punishable by a fine of 50 florins. Culturists whose territories do iiot touch the bank 
have at low tide the right of way between their neighbors' grouiids. The shortest 
way to such ground is aloriepermitted under penalty of trespass, and in this regard, as 
in all others, 'the lessee becomes responsible for the doings of his employ6s. The cul- 
ture of mussels is forbidden on property rented for tbe culture of oysters, punisha.ble 
by a fine of 100 florins. The mussels, if not a t  once removed by the lessee, may be 
removed by state authority at the expense of the offender. Foreign oysters are not 
to be introduced (in the East Schelde only). Those, however, dredged north of a line 
drawn between Dover and Dunkirk may be planted, if with stated conseiit of the board 
of fisheries. Dredging at  night (one hour after sunset to one hour before sunrise) is 
punishable with a fine of 100 florins. Dredging vessels shall be numbered at the bow 
and on the sail in characters of a stated size. Water courses must not be interfered 
with. Any obstructions of th-is cliaraeter must be removed within twenty-four hours 
after notification by the board of fisheries, or shall be removed by the stato at tfie 
cost of the lessee. The lessee is responsible for the amount of his lease; if his hold- 
ing when sold does not furnish this amount, he is to make good tlie difference. All 
rights in oyster-cultural property are to be in every way subordinate to those of the 
administration of dikes and waterways. Different parcels of land are to be given 
leases of different duration. An annual lease at option of tenant may, in stated plots, 
be twice renewed. 

The lessee, however, must kiiow his bouiidaries. 

* A regulation not here stated provides that tiles used as collectors shall not remain in the navi- 
gablo waters later than Docembor 1. 
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I 

OYSTER-CULTURE XN BELGIUM. 

The oysters of Ostend have long been especially esteemed for their flavor., Parks, 
or, more accurately, claives, reservoirs for oyster fattening, have been in use over a 
century. The locationbf Ostend has not favored the forrnatiori of natural banks, and 
the few that existed were early dredged out and destroyed. Efforts that have occa- 
siona’lly been made to replenish them have been fruitless in every case. Without baiiks 
no governinental restrictions have been laid upon dredging, and production can not 
be attempted. Tlie Belgian coast seems iu every way unsuited for planting purposes, 
and the river basins and open cjnals are so liable to mud acouniulations that their use 
would be impracticable. no matter how favorable the character of their tidal waters 
might be for purpoms of culture. The region, in fact, is in many regmxls compar- 
able to that of Marenncs. There is A low-lying country, a sluggish river, tlie Yvres, 
and a series of branching canals which freshen the tidal water and appear to bepur- 
prisingly rich in oyster-food organisms. It is not unnatural that ‘haire culture should 
have been here introduced, and that these ponds should have been dug 011 eitlier 
side of the main canals where the character of the tid:il water had becn found most 
favorable. 

Belgian oyster-culture is accordingly to be reviewed in its single aspect, that of 
coizd$tionimg. Ostend stands as one of the most iinportant oyster depots of Europe, 
der ihs  its oysters froin neighboring countries, and after a few weeks or months is 
enabled to distribute them as Ostend oysters to Eiigland, Germany, and 1- 4 rance. 
The industry appears to have grown up naturally sild quietly, almost, in fact, before 
the government was aware of its importance, and perhaps mainly on this account the 
cdturists are allowed to continue their operations slmost entirely without state 
restrictions. Concessions for cultural purposes are rarely, if ever, obtained, the lands 
occupied by the dozen or more establishments dotted along on both sides of the 
Ostend canals being, with scarcely an exception, the property of’ the culturi8ts or of 
their indiviilual landlords. These establishments are regarded simply as ,private 
storehouses, whose supply of water from the canals is allowed to be taken by an 
apparently tacit permission of the authorities. 

The cultural processes of Ostend vary but littIe in the different establishments 
and are easily understood. AS a coiiveuient type, that of Messrs. Stiohert & Stracke 
may be talren. This is courteously open to the inspectian of visitors to Osteiid and 
is admirably man?ged. It borders the canal at the side of t he  highway to Bruges, 
and is but a few minutes’ walk froin the city. A olaire basin about a hectare in 
extent has been dug out (Pl. LXZXV, Pig. l), which takes directly from and cniptios 
its waters into a main canal (PI. LXXxIV, Pig. 2) .  The basin may, at high tide, admit 
tile fresh supply to a depth of about 7 feet; its bottom is level, of compact clayey mud, 
with masoiiiiy, however, iiear the margins; mil its sides, as mill be seen from the figure 
(1’1. LXXXV, Fig. 2), are carefully turfed. This is the main or reservoir basin; it 
receives the turbid mater of the canal, allon~s the sedimeiit to be deposited, mid serves, 
doubtless, in generating oyster food. This reservoir nisy readily be emptied, dried, 
alld cleaned whenever the deposit of mud bocoines inconvenient. . A corner of this 
~naitin pond, as represeiited in the figure, has been inclosed by masonry walls, and it is 

. 
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only this portion that is destined for the oysters. It is entirely of concrete, its waters 
drawn from the reservoir pond being now regarded as free of sediment and rich in 
food organisms. The density of the water (Jiily 19) remaineg constant in the caiial 
and ponds at 1.023 (610 F.), a uniformity of saltuess which is no doubt in part dependent 
upon the locks which occur seaward, and the tide water is perhaps proportional in 

It is certain that the conditions of water in the reservoir are extremely favorable, 
and that the food therein provided is sufficient to feed a half million of oysters thickly 
stacked, a remarkable number for an area so restricted. Processes like those of 
Mareniies, intended to richen the supply of oyster food in the reservoir, do not appear 
to be employed. The water, naturally rich in suspended organisms and their food 
stuff, is perhaps bettered in its conditions for oyster feeding by remaining a day or 
two standing, and is made use of before becoming deaBrated. The claircs of Marennes, 
on the other hand, renew the water but seldom (fortnightly), secure agration by inain- 
taining only a slight depth of water (10 inohes), dry out the bottom regularly, and 
are even spaded up to  richen the food stuff of the organisms which are to fatten and 
color the oysters. 

The Ostend principle of frequently changing the water in the reservoir renders 
it unnecessary t6 spade up or specially arrange the Claire bottom, and at the same 
tjme does not tend to green the fattening oysters. The low claires at Marennes, 
where the water is often renewed, produce white oysters, while the high claires, it will 
be remembered, develop the green moss, Amphipleura (Navicula) fusiformis ostrearia 
Grun., in quantity. Frequent changing of the water tends, moreover, to lower the 
mortality in  Claire culture. 

At Ostend oysters are received continually from England, France, or Holland, 
,and are at once placed in the concreted compartments. They are banked several tiers 
thick, and are often arranged in a series of parallel alleyways formed by low board par. 
titions. Their time of arri%al is registered, aqd ;t month is usually allowed them to  
acquire the taste and appearance of Ostend oysters. The only process to which they 
are subjected is that of cleaning and rearrangement. This is performed by tlie attend- 
ant before renewing the water supply, by shbveling them roughly to and fro in the 
different alleyways as the water is passing out. The roughness in this process may, 
from attrition, not improbably account for the smoothness of shell which forms one of 
the characters of the Ostend oyster. This local character, observes Leroux," is 
also attained by a regular course of shaking the oysters in bags; it is suspiciously 
claimed by the rival culturists of Beeland that a stamping machine is in use to break 
the fringing edges and favor the production of a smoothly rouuded shell margin. 
Higher water temperature marks a slight modification in the management of tlie basins, 
Oysters that are to remain during the summer are disposed not SO thickly in the 
cemented compartments, are more frequently shifted about, and are given fresh water 
from thereservoir as often as twice a day. 

The importance of Ostend is understood when we consider the constant stream of 
oysters that passes though the dozen or more establishments during threeaquarters 
of the year; and a calculation might, in a general way, be based upon the storage 

, incoming volume t o  the brackish water entering landward. I '  

~ 

"Trait6 pratique d' Ostr6ioulture, Nautes, 1881, p. 30. 
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capacity of a piugle park, such as the one described, which is, at the greatest, about 

The grades of oysters furnished by an Ostend firm are in order of value about as 
follows : (1) Native Whitstable; (2) native Colchester; (3) Buriiam native L L  nut” oys- 
ters; (4) Victoria natives, a French oyster transplanted in the Thalncs estuary (these 
grades are said to stand two  weeks’ transportation and storage); (5) French oysters 
(from Brittaiiy mainly), said to  bear a week’s storage j (6) the Dutch oyster (Zeeland), 
placed as the lowest grade, perhaps for conlinercia1 re;isons. 

In the neighborhood of Osteiid the Belgium coast furuishes two more localities 
for oyster conditioning, one at an eastern coast suburb, Blankenberghe, the otlier to the 
westward a t  Nieuport. The establishinentof Dr. Anselinevcr Nieuwe at Blankenberghe 
(Pl. LXXXVI, Fig. l), differs somewhat from those of Ostend, and should be briefly 
noticed. It is near the Blankenberghe sea dike, and drawa its water froin a canal 
near its outlet into the sea. This cand as it backs up its wahrs before they are allowed 
to escape, forms e kiiid of Claire reservoir, slightly brackish,* where the silt is depos- 
ited before the water is drawn by the culturist into his fattening “pits” or small 
cemented basins. Gates lifted by a cog windlass enable the water to be taken iii daily 
or to escape. The ceitienteil pits are sep:wated by masonry walls into four side-by-side 
compartments, each about 30 by 20 feet, and may be separately emptied‘ or filled. In 
each comparhent are low longitudinal partitions of boards, between which the oysters 
are thickly stowed, and are daily shoveled to and f ro  as at Ostend. A depth of about 
8 feet of water is norinally miiiitained. The oysters become in condition in about 

At Nieuport the establishment of Meinesz (a; 00. (PI. Lxxxvr, Fig. 2 )  presents a 
number of inodifictltioiis of the usual Belgian processes. Oultivatioii proper, i. e., the 
raising of marlretable oysters froin imported seed (from Brittany) is here carried ou. 
The principle is tlmt of Ostend, but is favored at Nieuport by mtlkiug use of an old 
fortificatiou whose U-shaped moat forms a large reservoir pond. The two cultural 
ponds lie end to end between the arms of the U. IC will thus be seen that the water, 
VliiCll may be admitted from the canal emptying into the harbor, may first be passed 
into the end of the reservoir pond, and in esc;eping may be made to form the circuit 
flowing out through the cultural ponds at its origin:~l point of entrance. The reser- 
voir ponds, ;ilthough sllallO\v, appear t o  coiitaiii several times the mater volume of the 
cultural pond. The water density of the letter slightly fresheued from the canal and 
harbor, perhaps also by surface drainage, was at’ the time o f  the writer’s visit 1.021 
to 1.022, at 590 3’. As at Osteiid, the reservoir is daily filled and at low tide ou 
the fqllowiug day, wheii the water has becoiiiu iieerly siltless and richer perliaps in 
food orgauimns, the contents of the reservoir will be allowed to flow into the cultural 
ponds. 

All ponds appear to  be channeled along the median diameter (where sediment 
at:mimulations miy be readily removed), and a noriual water depth here of about G 
feet decreases gradually to the inargins. The reservoir ponds Are earth-bottomed j the 
cultural ponds are mainly of coiicrete. The richness of the organism element of the 
reservoir mater is, as at Osteud, attested by the remarkable iiumbers of oysters which 
are here ctlltivated. Each cultural pond measures 20 by 200 yards, and, as the illus- 

hal€ million oysters per month. 

’ three to four weeks. 

- - ._I__ - _ _  _____.__--_-__I-_ 
*Water iu tho pits was 1.032 at 60O F., July 29, 1892. 
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tration shows, is filled with wire-gauze cases (3 feet G inches by 3 feet 6 inches by 2 
feet G inches), in transvprse rows of sixteen. Each case contains 110 less than three 
or four t d y s  of 300 to 400 oysters each. The cultural processes appear t o  be simple, 
consisting merely in rinsing sediment from the trays sud allowing the inuddy water 
then to be Aooded out. The loss of youiig oysters during the first year is said to be 
considerable, amounting to almost 25 per cent, a mortility for which no doubt the 
settling of a heavy sediment is partly responsible. 

Belgium, in summary, represents the oyster industry in but little more than a 
siugle stage-that of conditio?ting or fattening. Production is not attempted, there 
are no natural oyster banks, a 4  the sediment-bearing character of the water would, 
it seems probable, be greatly adverse to this branch of culture. The nakural richness 

. of the feeding conditions of the Ostend waters is due, it appears to  the writer, to a 
favorable densityof the water (about 1.022 to 1.023), together with the remarkable rich- 
ness ofthe incurrent canal water iu the food stuE upon which the oyster food organisms 
multiply rapidly. This, attested by the remarkable number of oysters that are quickly 
conditioned in a given water volume, has (1) allowed Ostend to become a depot and 
center of supply of almost every grade of foreign oysters, and ( 2 )  permitted tho condi- 
tioning to be carried on withiu. a small area. Private property, therefore, has come 
into use instead of state concessions, and brings with it rights of permanence and 
freedom from conditions. . 

Independence in the management of each establishment seems to have been under 
the local conditions naturally developed and very successful. The governmental 
action in whatever hag becu done, has, accordingly, aimed merely to  favor, as far 
as possible, the making of private property valuable for culture. The new canal, 
projected by the authorities,* will thus directly benefit the adjoining properties and 
will, thereafter, from the economic side, become bf state importance. 

* Bull. Mens. de 1’ as. coin., mar., in&, at agr. d’ostende, Apr., 1892, p. 206. 
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THE OYSTER INDUSTRY IN ENGLAND. 

The following discussion is intended to summarize the chief features of English 
oyster-culture, and to show its present position from the standpoints of dredger, 
cul twist, and government. The subject may conveniently be examined under three 
general headings: (1) the natural supply of oystprs, (2) the granting of foreshore 
for purposes of culture, and (3) the cultural processes. 

THE NATUEAL SUPPLY OF OYSTERS. 

The natural supply of oysters in Great Britain has been among the richest of 
Europe, and the quality as well as the quantity of the English oysters appear to have 
been noteworthy from the earliest times, as their merits are often recorded enthusias- 
tically by Roman authors.* 

There have been points in all of the many estuaries indenting the British islands 
where favorable conditions have produced natural oyster betis, which have become 
exhausted only within very recent years. In some localities the extreine saltness of 
water has not been favorable to ‘rapid production, and these older a’nd more slowly 
growing banks have been the first to succumb to overdredging. 

Eetuariee, on the other hand, whose eutire water voluine has been tempered with 
a steady proportion of‘ fresh water appear to represent the oyster’s iiatural breeding- 
grounds, and have retained their fertile character to  a remarkable degree, even after 
the beds of spawning oysters have been well-nigh destroyed. Of this no better 
instance can be furnished than of the brosd wedgc-shaped indentation that fornis the 
estuary of the Thames. This, elthough the most thoroughly-fished oyster-ground of 
England, and at the same time the nearest to  the London mtirket, has iievertheless held 
its reputation, even to the present day, as a iiatural 6‘ spatting’’ ground. It is note- 
worthy that on all sides there are in this region incurrent fresh-water streams which 
tend to keep the density ofthe entire volume of water slightly reduced. At the head 

. of the estuary is the entrance of the Thames, whose (:hanuel passes down the axis of 
the wedge and separates naturally the shallow waters of Essex fiom those of Kent. 
On the south side of tlie channel are the I<entisli flats, probably the richest and most 
famous of known grounds for oyster fattening. These begin at IIavosliam, under the 
lee of the isle of Sheppey, fringe the soiitliern shore with a11 oyster-bearing zone of 2 
or 3 miles in width, and extend seaward almost to Margate. Tliere amre here included 
about 30 square miles of cultural ground, upon which tlie depth of water at lorn tide 
varies’fr0n-r 1 to  2 fathoms. Tho bottom, as a rule, is hard, compact, clayey, and little 
apt to shift, and by continual processes of dredgiiig aud reslielling has been made 
smooth and clean. Midway betweeii Sheppey and the sands of Margate is V-hit- 
stable, which overlooks the best portion of the Keutish fiats. The water deusity here 
was (August 16,1892) 1.025 at G4O I?., and appeared to be remarkably iiniform at both 
tides from the shore to the channel. 

. 

% 

+I Cf. Dr. Pliilpots ‘‘ Oyatora, and about thoin,” l%icliarilioii, Loiidon, 1890, p. 4 et seq. Hook, 
Rapport sur lcs reoherahes oonoernant l’huftre ct l’ostr6icultu~c, Brill, Luydo, 1883-84, introd. 
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As a fattening ground for oysters this locality is regarded as not a little depend- 
ent upon the outcrops of the Sheppey clays, as these may naturally be regarded as 
furnishing the pabulum for the rapid dcvelopment of the minute plant organisms which 
become the food of the oyster. 

The northern or Essex side of the Thames estuary receives a series of small incur- 
rent rivers and is, therefore, in its shallower portions slightly fresher than the waters 
of Kent. Production of seed oysters appears to be most successful in and near the 
mouths of these rivers, where, other things being equal, tjhc density is lower (i. e., 
about 1.022 to 1.0?3).* This oyster region is famous, at  three ports-the river Crouch 
near Burnham, the Blackwater, and the Colne near Brightlingsea (Colchester) ; notes 
upon the cultural measures at these localities will subsequently be given. 

The natural oyster-grounds have not escaped the fate of those of neighboring 
countries during the period of their public dredging. The region of theThames, 
notwithstanding its fertility, could not endure the increasing strain upon its resources, 
caused by the demand of the neighboring London market. The effects,appear to  have 
been felt first at Whitstable, as the district whose oysters were most sought for; 
and not unnaturally caused this center to become the depot of the producing region 
of the Thames, draining its supplies for growing and fattening from the Colne (186G),t 
the Blackwater, and the Crouch. Here too the efYect of overfishing Boon became 
evident; the naturai oyster-grounds mere exhaustively dredged and the quantity of 
seed oysters became less and less. All British estuaries were now,. one by one, 
laid under contribution by the increased demand, until at  length their natural 
resources became overtaxed. The demand had then to  turn to the continent for its 
principal supply of seed oysters, which had there come to be produced cheaply by 
artificial means. , 

As the natural beds have at all points been depleted, so have the chances of a 
heavy natural spat$ appeared to  grow less and less; popularly this dearth of spat is 
generally attributed not more to  overdredging than to  the lack of favorable or “spat- 
ting” seasons (i. e., warm summers with absence of storms or winds), and the excep- 
tional years of 1858,1859,1866, and 1881 are looked upon as direct proofs of climatic 
influence. The reappearance of ‘‘ spatting 7’ years is generally looked upon as posi- 
tive, although irregular in occurrence to a noteworthy degree, in general, however, 
to take place 
unfailing productiveness of the oyster-grounds has only been equaled by the dredger% 
steadfast view, which gives him birthright from the days of Magna Charta, to fish as 
ofteii as possible upon the public oyster banks, and to resent as a personal injury 
all authority to  reserve lands for the purpose of benefiting everybody. It may, of 

* These densities eorreppond very closely to those of Auray and Arcachon, the regions of produc- 
tion in France, abd are similar to those of pro@iiction at Tarente (p. 359). The sp. gr. at Burnham 
(Auguet 15) did not exceed 1 . 0 2  at 6 4 O  I?., at Brightlingsea 1.023 to 1.025 at G5O (August 16). The 
writer was told by Mr. Newman of Colchester that the Coho waters during the carly spring months 
are perceptibly freshened. 

The price of Colchester seed is 
The price at prescnt is 

Cf. Eng..IIl. Mag., Nov., 1882, 

three times during a lifetime.” This firm belief in the natural and ’ 

- 

t Philpots’ “ Oysters, and all about them,” London, 1892, p. 366. 
, here recorded as $1.50 per “tub ” (20 gallons) in 1859, and about $2 in 1885. 

t This view appears to be, with limitation, that of Prof. Huxley. 
about $10 per bushel. 

article on Oysters end the Oyster Question. 
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course, be possible that the next season, through favorable conditions, will prove a 
'' spatting 77 one, although it must be admitted that the' chances are decidedlk 
adverse. 

When exceptionally favorable seasons can not be depended upon, the means for 
securing spat suggested by continental experience have been to maintain rigidly a 
perrnanent stock of natural spawning oysters. Pollowiving this course of regcnera- 
tion, the spawning-grounds of Auray and Arcachon have developed surprising r eg  
ularity in spatting seasons, a result which could hai'dly diave followed had the natural 
supplies been exhausted and had the culturist waited for the advent of favorable 
years.' (Of. p. 404.) 

To obtain seed oysters in the Thames estuary by artificial processes has been 
a,imed at by many culturists; and the high price of native seed has ever been a great 
incentive. All experiments, however, have proven unsuccessful. Tiles placed in 
continental methods on the Whitstable flats were shown to'be scarcely inore fruitful 
then a bottom of shells or gravel, a result not unaccounted for when we consider the 
normal absence of natural spawning beds in the neighborhood and the comparative 
barrenness of neighboring oysters when constantly cu1tivated.t The process in use in 
nearly all the English localities is accordingly little more than the shelling of the 
'ground during the spring, in the manner usual in Long Island waters of the United 
States. As will be seen in the discussion of the industrial processes, this operation 
pays for itself by adding to  the cultural capacity of the ground, even granting that 
no seed oysters are obtained. In the event of a favorable season, the shell collection 
is as apt to be ( 4  smothered" with spat, as would be the more costly kinds. Thrift in 
this matter can not, however, be regarded as British, as tile-collectors, it will bo 
remembered, are only employed on the continent, where at particular points the annual 
set is sufficiently heavy to make their use profitable. 

In artificial production the goal of all English culturists has been the cosinopolitan 
one, to  rear in a reservoir pond a large percentage of the two or three millions of 
embryos set free by each spawning. oyster. The profits of a success in such a venture, 
even for a season, in view of the price of native seed, would be so great that company 
after company has been organized for the purpose of artificid culture. Costly ponds 
have been prepared, varying in size froin square yards to acres, with almost every 
condition of bottom, density 'of water, kinds of collectors, number of contained 
spawning oysters, and devices (including steam power) for water aBration. In one 
instance (Hayling Island) may be mentioned an ingenious device 'for changing the 
water in the\ breeding pond, a device which allowed the surface water to  be withdrawit 
at night arid the bobtorn water during bright sunlight, when the young were supposed 
(upon what exact evidence the writer is unable to learn) t o  seek the surface. The 
difficulties that have stood in tqhe way of the success of these enterprises appear to 
have illeluded excessive saltness of water, sediment accumulations, and maliGration 
caused in the mairi by the restricted area of the basin, which has resulted in fouling 
the water by the death and decomposition of the inmates of the pond. With these 
evils there has often been a general mismanagement financially. During the first 

. 

, 

' 

_______I_-- 

* In regard t o  regulibtiou, see I-Iuxley, Zoo. oit., latter part of artiolo. 
t Eo&, Zoo. oit, p. 481. 
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season, in many cases, the cleanliness of the new-made ponds has given the experi- 
ments almost a phenomenal success. 

Permanent successes in pond culture have never occurred, and in the present con- 
nection it would scarcely seem necessary,to consider in detail the experiments carried 
on at various times by the establishmeuts at Reculvers, Emsworth, North and South 
Hayling, Braiding, Newton, and Poole. 

To be able to buy seed oysters cheaply in Prance has obviously been of far greater 
importance to the English culturist than all of his experiments at production, and as 
an alternative has no doubt caused this branch of the industry to be neglected. Young 
seeds transplanted to English waters become, after three years of growth, identical 
in shape and taste with English natives," and are often sold both by culturists'and 
dealers at the prices of the best grade of natives. The profit in such a case is so great 
that it becomes of great commercial advantage for unscrupulous culturists or compa- 
nies to keep profoundly secret the origin of its seed oysters as well as their relations 
with the buying agents in France and the selling agents in London. 

CONCESSIONS. 

The English oyster-grounds may be roughly classed as public, private, or conces- 
sional. The public grounds include all natural beds +ud unoccupied portions of the 
'foreshore. They may be worked within stated months, and as their limits and favor- 

% able points are well known to the fishermen, they are in general exhaustively dredged. 
Private grounds extending under water have practically the same vested rights as 
farming land; but their use in oyster-cultdre, by reason probably of expbnse, appears 
to be limited. 

By far the greater part of the English cultivated grounds are held directly 
from Parliament by a fishery order obtained by petition through the Board of Trade. 
By this means a company or individuals may obtain on long lease at a'lmost nominal 
rental a tract of the foreshore, but with the condition that il must be cultivated, 
or, on an adverse report of' an inspector of fisheries, revert to the state. This stip- 
ulation has in many instances proven a very desirable one, since it has allowed 
the lands to become used by a second tenant if a former one was remiss in its cultiva- 
tion. Culturists' accordingly are subject to the criticism of their neighbors, and on 
their complaint to an investigation by the Board of Trade, whose inspectors determine 
and report whether the concession, altogether or in part, is maintaining its usefulness 
to the general public. This feeling in regard to taking away property from tfhe public 
fisheries, sharpened by much adverse criticism when the matter of fishery orders was 
being discussed, has no doubt had its might in rendering the process of obtaining a 
concession a long and somewhat troublesome one. 

* This was stated to the writer by one of the most influential ciilturists at Whitstable. T I i ~ ~ i i p  
culm mark showing the original attachments of French seed to the tile becomes in inany instances 
obliterated; its absence can uot therefore bo regarded a8 an infdliblo test. 
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It is contended, however, by the fishermen that a fishery order is so difficult’to 
obtain that it can be utilized only by syndicates, or culturists of the wealthiest class. 
The first step i u  obtaining a concession, as stated in the act of 1868,* is to show that 
the property in questioIi is unoccupied and is not held under previous grants. This 
process naturally becomes difficult in a locality long known to have been of cultural 
value, and may render it first iiecessery to carry through a petition which reduces the 
size of an unutilized neighboring grant,t a result, however, not easily attained, as tho 
defendant is apt to be a weaIthy and litigious corporation. Monopoly in the manage- 
ment of’ an oyster-ground occasionally ensues, and the land appears to accumulate in * 

the hands of the wealthiest culturists. The famous Kentish flats of Whitstable aro 
held by only a few corporations; the Colchester grounds by a single one. 

In this regard it is interesting to contrast the Dutch system of oornpetitivs land- 
rental with short leases, where the state reaps the profit of the high rental and where, 
sharp competition among many culturists tends to reduce the market price of the 
product. 

* The sea fisheries act (July 13, 1868) indicates the course to  be pursued in obtaining a foreshore 
concession-one over whose area tho tenant is given right to dredge, plant, and remove oysters a t  any 
and all timos duririg an extended period (as long as sixty years), provided that its umfulness to the 
public is guaranteed. By instructions from the Board of Trade, applicants must ‘‘ cause printedcopies 
of the draft of the order as proposed by them” t o  be circulated to  owners, lessees, occupiors, andneigh- 
bora of the portion of the foreshore to which their application relatos. During a month thereafter the 
Board of Trade is to reccive written objections to tho grant of the potitionera. Thematter then passes 
into the hands of an inspector of fishoribs who shall weigh evidence for and against tho application, 
aud, if necesflary for this purpose, may hold a sitting in 5 locality convenient to tho property in ques- 
tion. His written report, for consideration of the Board of Trade, approves of, deems inadvisable, or 
sets conditions upon the application. The Bomd of Trade is now empowered to make out the fishery 
order, define terms anU duration, costs in all matters to be defrayed by petitioners. The order is now 
approved by act of Parliament, if it is found in no way conflicting with the useful rights ofsolder acts, 
charters, or proscriptions. A more speedy courso is afforded by the law of 1877, whereby a tract of 5 
Bores (twenty-one years’ duration) may be secureddirectly by consent of Her Majesty in Council. Pro- 
vision is in every case made for continuing to securc the benofits to the public of these conceded lands, 
through annual reports of the fisherics inspectors to be laid before Parliament. 

The act of 1868 provided, furthermore, for protecting tho private oyster-grounds from trespass. It 
must be proven that the property in question was removed from the plaintiff’s grourids, SP+kingand 
buoying of a concession is made obligatory, and it is provided that printed copies of a fishery order 
must be kept on sale in a convenient locality. 

Besides the  general restriction of oyster dredging during’the summer monthg it is provided by 
the law of August 10, 1877, that  deep-sea oysters are forbiddon to be bought or sold between the 
15th of June and the 4th of August, unless for purposes of oultivation. The Hoard of Trade is em- 
powered to  rcserve banks for the period of a year, with right of yearly extension, for purposes of 
regeneration. The restriction of th3 general sale of oysters (act of 1877) during the summer (May 14 to 
August 4) appears to have been commonly disregarded to tho detriment of all spawning regions. Firm 
action, however, in this matter was undertaken during the summer of 1892, by the Fishmongers’ Com- 
pany. A number of prosecutions &8 test cases were instituted and convictions were scoured. With 
this precedent the company, it is boped, will bo cnabled during the coming summer to  entirely close 
the eale of oysters and oatablish a season of much noeded tranquillity on the spawning-grounds, 

t Anson and Willett, prize essay of the International Fisheries’ Exhibition, Clowes, London, 1884, 
p. 102-111. 
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CULTURAL PROCESSES. 

Perhaps there would be no better way of understanding the character of the Eng- 
lish oyster industry, both in its management and in its processes, than by examining 
briefly a typical oyster company, as for example that of Whitstable. The Whitstable 
Company is an oyster syndicate of tlie most powerful type, exceptional in its antiquity 
and in its closely cooperative character. It grew up about a century ago, and in 1793 
secured by royal charter about 3 miles of the best oyster-fattening grounds of the 
Kentish flats. Its organization is an interesting one; its membership is hereditary, 
and was formerly the birthright of every son of a u freeman” of the company. The 
number of members, however, became finally so great * that for convenience as well a8 
for ecdnomy in management, a restriction was made admitting to the company only 
the eldest sons of freemen. Every member has a voice in all matters of management. 
A small evening pwliament is held monthly in the assembly room of the building 
overlooking the Whitstable grounds (€9. LXXXVIII, Fig. l), and all matters of manage- 
ment, including buying and selling, are here very generally discubsed. The members 
constitute a clan, with two or three famiIy names predominating, which has come to 
regard outsiders with commercial suspicion, and has long $been extremely reticent i n ,  
regard to the ways amd means of management. Each member of the company is 
entitled to a mutual dividend of profits, and to be employed with stated wages as often 
as his turn may come. The stints” in the necessary cultural /operations of the 
‘grounds are known and assigned to members beforehand, and ‘‘ a bell is carried round 
and rung every morning to rouse the dredgers whose turn it is for duty.”t An idea 
may be obtained of the extent of the Whitstable Company when we consider its small 
army of employ&, its fleet of sixty dredging boats (Pl. LXXXVII, Fig. l), and its invested 
capital in cultivated oysters valued at  $1,000,000. The annual sales of the company 
are estimated at  from $800,000 to $1,000,000. 

In an industry like that of the Whitstable Company it is quite evident that the 
amount of natural set upon the cultivated grounds must be an almost inappreciable 
portion of the seed oysters that are there cultivated. It is said, in fact, that all of the 
seed that can annually be purchased on the 30 square miles of Kentish flats, or in all 
other. natural oyster-producing regions of Britain, could together form but a small 
item in the annual purchases of the company. So favorable, though, are the conditions 
for growing and fattening oysters at Whitstable that the exact origin of seed oysters 
seems a matter of minor importance; at the end of three years the seed purchased 
economically from Away has become in every appreciable regard an “English native.” 

The processes of growing and fattening oysters are not widely different from those 
of Connecticut; the methods of culture employed by the French or Dutch have cer- 
tainly not been followed. 

Seed oysters (‘‘ brood 77 oysters) are usually purchased in the early spring, when 
they are taken to a portion of the grounds where not more than a fathom of water is 
retained at low tide, and are strewn thickly over the bottom. There seems to be no 
danger at Whitstable of planting too thickly, there being apparently no dearth of 
,food organisms, and the dredgers believe that ‘‘ oysters fish (fatten) better when they 
are thick laid.” Dangers from mud or sand do not occur. The bottom is smooth 

*In 1876 there were 400 members. 
t See Philpots’, Zoc. cit., p. 364, for a very interesting discussion of the Whitstablo fishery. 



, EUROPEAN METHODS OF OYSTER-CULTURE. 399 

and hard,. as it has been for ages regularly shelled, dredged over, and cleaned. There 
are many inen and boats employed by the Whitstable Company, and it is usually 
arranged so that the detachment of dredgers shall spend half the week in 6‘ catching” 
the oysters for markef; and the remaining half in cultivating ’7 the grounds. Culti- 
vatioii consists in dredging over the grounds w’ith a view to dislodging weeds and 
sediment, to keeping the ground clear and level, and to  capturing the oyster enemies. 
The reshelling of ground is usually practiced during the early spring. Apparently 
no attempts are made, as on the continent, to increase the extent of cultivable lands 
by inclosing, as might easily be done, small areas near the line of low water. As seen 
on PI. LXXXVII, Fig. 1, a large portion of the shore line is exposed, which in France or 
Hollend would be far too great in value to lie fallow. 

It is obvious that case culture (p. 386) would be expensive and meaningless in a 
region like that of Whitstable, where danger from mud or sand, or even enemies, 
appears to  be at B minimum. The only device for this kind of culture which might 
perhaps be practical would be to extend mire gauze a few inches from the bottom to 
permit an additional tier of oysters to be reared. During a second or third season 
the only additional process is the transfer of oysters into deeper Water-i. e., 2 

, fathoms-there to  remain until they have become of marketable size. The larger 
oysters appear to be less endangered by sediment deposits, and thrive even where 
the ground is soft enough to allow the weight of the oyster to sink it below the 
surface of the mud. The dredgers firmlybelieve that under these conditions the 
oyster has to some extent the power of gradually regaining the surface, and cite as 
proof of this fact that oysters in a given place may be dredged in greater quantity 
after several days of rest have been given them. This power on the part of the oyster 
has been questioned by several zoologists, but the writer regards the proof furnished 
by  the parks of Cancale aad the Marennes as sufficiently affirmative to  place the 
matter beyond question. Oysters dredged for market are finally brought to the ware- 1 

house of the company, and while awaiting shipment are classified, placed in loose 
baskets of nettling in concreted tanks or “pits” (seen in P1. LXXXVIII, Fig. 2 )  fed by 
tidal Water.* These pitp are often located for shelter in the warehouse, forming, 
in fact, a kind of masoned cellar, whose compartments of about 20 feet square may 
be refilled at high tide and retain 8 or 10 feet of water. By this method of storage a 
large number of oysters may be kelh ip safety for immediate demands, and serve as a 
reserve supply iu case stormy weather prevents dredging. Pits of this character are 
not regarded as of value at Whitstable, either for fattening or ddgargememt.t 

Oyster-culture in England generally varies but little in methods born tha t  of 
Whitstable; other localities, therefore, need be but little commented upon. At Faver- 

, sham, westward, arid at Herlie Bay, eastward of Whitstable, sediment deposit and 
invasions of mud, and at the latter place shiftings of sand also, have been of consider- 
able annoyance. The remedy has been continual dredging of the grounds together 

judicious shelling or macadamizing of the bottom at certain points. Weeds have 
been carefully dredged out as a means of keeping the ground clear and allowing the 
‘tides to  wash ofY the depositing sediment. In regions where spat is expected to occur 
Ivith some regularity, the greatest care is taken, by reshelling and clearing the bottom, 
to  assure the greatest chalice of a successful set. This character of bottom is often 

I 

, 

* In the pita of tbe Whitstable Companies’ wa;rehonse the water (August 13) at GSO F. was of sp. 
The temperature was hero higher by 50 than the tidal water immediately without. 

tu. S. F. C .  Bull., 1890, p. 380. 
gr. 1.0345. 
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secured in the rivers Blackwater, Crouch, and Colne (below Colchester) by a regular 
process.of harrowing the bottom during the beginning of the spring. By this means 
the loose sediment accumulating during the wintor is broken up and carried off by the 
tide. For this operation a harrow is prepared whose teeth, 2 or 3 inches in length, 
are of iron, bent slightly forward at the tips. When in use it is carefully arranged so 
that the teeth may not break through the crust which was formed by the shelling 
processes of former years; this is prevented by adjusting the length of the harrow 
rope from the dredging vessel, and the behavior of the harrow, like that of a dredge, 
is readily determined by the ‘ I  feeling” of the rope. 

Along these rivers tidal pits dug out mainly in opeu ground are very frequently 
employed. Their use is principally for storage during the winter and early spring, as 
it is said that serious losses are then caused by the freshening of the rivers at low 
tide, ‘6 when the oysters are so wezkened that they become particularly seusitive to 
frosting.”” I n  regions where the water is considerably salter, as at Falmouth (GOO F., 
1.0265, August lo), pits are not generally employed. In  some instances they are used 
for providing temporary shelter. 

A brief notice may be given of the commoner varieties of oysters of the English 
market. The highest grade is the ‘ I  Native,7’ Whitstable, Faversham, Brightlingsea 
(Colchester), a small oyster measuring 28 by 24 inches, with a smooth, thin, pearly shell, 
having a firm, smooth margin, valve outliue stoutly crescentic, animal well bLfished” 
(fattened), white; retail price about 4d. apiece. The Burnham native, Button oyster,” 
or “Tom Thumb” is highly esteemed; it is remarkably small, stout, and heavy, and 
appears to be of extremely slow growth; individuals at least-15 years old have 
been noted. The majority marketed are of undoubted French-origin, having been 
for a longer or shorter time laid down in English water&. These arc comparatively 
low in price, and are known under various trade names-Royal, Victoria, Seconds. 
Arcachons, Aurays-usually to be recognized by their shape and by the circular mark 
upon the shell, often with adherent cement, showing where the seed oyster was for- 
merly attached to a collector. This, too, is one of the marks of the small oysters from 
Ostend. Large, rough-shelled North Sea oysters are not uncommon. The cheapest 
grades are the American and Portuguese. Of the former, those that the writer has 
seen appear to have been of southern origin, similar 153 those largely planted in the 
waters of Long Island Sound; when laid down in English waters they grow rapidly 
and become exceedingly “well fished”; their color, however, appears to change from 
white to leaden gray, and the taste becomes metallic, resembling that of the Portuguese 
oyster. The American species does not appear to spawn in the English waters, 
although some specimens examined by the writer at  Whitstable were with well- 
developed ovaries aud appeared to be almost in spawning condition. The price of the 
best relaid American oysters is about 40 shillings per 1,000. Portuguese oysters 
retail at  about half of this price. They grow very rapidly, an instance of a growth 
of 4 inches in two years being recorded. Their spawning in the Medwsy, at  Sharfleet, 
has been 0bserved.t 

The oyster industry in England, it will be seen, is established on a difi’erent 
footing from that on the Continent. It has developed characteristic features, owing, 
in a large measure, to the’difficulty with which any fisliery rights may be taken from, 
the people. Not that there has been a lack of interest on the part of people or 

*This w& stated by Mr. Nowman, Colchoster, August 16, 1892. t Philpots, Zoc. cit., p. 355. - 
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Parliament in the practicd question of regenerating the industry and of fostering 
oyster-culture. The public has, even to a remarkable degree, been extravagant in 
supporting financially almost every experiment at artificial culture; this interest being 
doubtless caused by the increasing price of oysters, and not a little influenced by the 
proofs of the successes of continental culturists, wlucli were notably shown at the 
International Fisheries Exhibition held in London in 1883. Scientists, foremost 
among whom was Prof. Huxley, became greatly interested in the biological side of the 
oyster problem and were always willing to ofter their counsel. Parliament in impor- 
tant sittings discussed at length the matter of fishery legislation", published reports 
on foreign methods of culture, and investigated with the greatest minuteness and care, 
by select committee, the causes of failure of spat and of the decadence of the industry. 

But with all these cares there was ever in tho way an obstacle which people and 
Parliament, in spite of the temporizing experiments of the past quarter of a century, 
have been unable to successfully evade. To what degree vould it be wise on the part 
of goveriiment to absolutely restrict the public fishery in preserving public lands9 
This question is clearly one that comes directly in conflict with the ancient rights of 
individuals in the public fisheries. To effect decided changes, perhaps even minor 
ones, in this fishery system, would be an absolute measure which touches the liberties 
of the British subject, and would be opposed just as even the concessions that have 
been granted for cultural purposes are seriously criticised as reducing the public 
grouiids and robbing the dredger of ancestral rights. Parliament has endeavored to 
move conservatively, and has itself considered and granted by special act all of the 
newer concessions. Its action, however, appears to be more and more regulated 
by the advisory reports of the fishery inspectors of the Board of Trade, a board 
which thus becomes directly intermediate between Parliament and people. On the 
part of the fishermen the position of the ancient Fishmongers' Company is one of 
great influence. Phis company, as is well known, does the most beueficiaI and disin- 
terested work in assuring the character of the fish supply of London, and in the 
efforts to  regenerate the oyster fishery its action in assisting the government is wise 
and exceedingly liberal. Its recent position in restricting the sale of oysters during 
the summer has already been noted (p. 397). 

Conservatism on the part of the government as to public rights in natural oyster 
regions has given the dredgers every possible opportunity to carry on their industry 
unrestrictedly, excepting of course during the suminer months. If no more stringent 
methods have been undertaken, it has been partly because there have been no pressing 
complaints on the part of culturists for the betterment of the industry. To purchase 
seed oysters rajsed artificially on the Continent has been am alternative not distasteful 
to Auray or &eland, not lacking in profit to the English culturist, and giving the 
British market an abundant supply of oysters, but a supply for whose expensive pro- 
duction the public must pay. The dredger is gradually finding that his ancestral 
right, t o  the public grounds, which he h s  struggled to retain, and which government 
has generously allowed (giving hhn.the benefit of the doubt as to whether its preserva- 
tion would not in the end prove more valuable), is not after all of great value in the 
absence of natural oysters, and that all the profits in the industry must belong to 
capitalists rtiid companies tvho deal in foreign oysters, and in whose employ he can 
himself most profitably make a living. _ _  _____I__ -- -- -.--_I__ - __I_- 

* Report of Select Corninittoo (House of Cornmoim), Jnly 7, 1876. 
F. C. 13. 1891-26 
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CONCLUSION. 

A summary has now been given of the present character of the oyster industry in 
Europe. The intention has been, first, to  give a glimpse of the actual processes of 
oyster-culture, and, second, to show in a general way the influence exerted upon the 
industry by governmental concessions or restrictions. Together with these a number 
of questions relating to the living conditions of the oyster have been discusse,d, and 
as the interest connected with them may, in several instances, be more than theoretical, 
they may be briefly summarized. It would appear, for example- 

1. That the degree of density of the water is one of the most important factors 
influencing the spawning and fattening of the oyster. This degree of salinity, which 
represents the optimum of spawning conditions, has been found in all countries to  be 
delicately poised. The density of the water recorded in the best spawning-grounds 
of the French coast is practically that of the spawning-grounds of Italy and of north- 
ern Europe. It may be stated that the specific gravity of the water in regions of 
maximum production throughout Europe appears to be uniform at about 1.023” in the 
case of the ttflat”oyster (Ostreaedulis), and at about 1.021 in the case of the Portuguese 
species (Ostrea angulata). The ineuence of warmth is not to be underestimated in 
regard to the time and degree of spawning; it is meant, however, that in one zone or 
locality, i. e., bay or estuary, where the water density is favorable, there is a more 
decided tendency to a fall of spat thaai in a locality of corresponding temperature 
immediately neighboring, where density may differ by only a few thousandths (e.g. 0.002) 
of a degree. 

2. That the amount of spat occurring annually in a region appears to be directly 
in proportion to the number of spawning oysters in that region. This is by no means 
a novel suggestion; i t  is one, however, that has been repeatedly impressed upon the 
writer. The older idea, it will be remembered, is that banks can never be exhausted, 
on the ground that the few oysters left by the dredgers will, by tho annual spawning 
of several millions of young, cause a very rapid regeneration. That the banks regen- 
erate is true,t but the process is shown to be slow, and beset with many difficulties. 
The older proposition is, in brief, untenable, because, as Mobius pointed out,$ the per- 
centage of loss of oyster fry is apparently a normal factor (under natural conditions). 
It may be seen, as an illustration, that the immense annual spawning product of one 
oyster may in time give rise to no more than two adults; and from a practical stand- 
point, accordingly, the large number of eggs produced by a single oyster would mako 
Qttle difference in the growth of the natural bed. It should be noted that only in 
those places in Europe where the natural bulk of spawning oysters is actually ma8in- 
tained does a great quantity of spat occur regularly; also that where the number of 
spawning oysters is equal the percentage of sppt will be notably greater if the syawn- 
ing oysters are little disturbed.§ 

*The observations were made at nearly corresponding masons. 
t Miibius, loc. cit., p. 77. Miibius, Zoo. oit., p. 79. $ Cf. Hoek., Zoo. cit., p. 481. 
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3. That the amount of oyster food appears to be notably characteristic of a locality 
whose normal food value is represented by conditions of: warmth, density, and richness 
in the organic and inorganic salts, which serve to rapidly generate the oyster-food 
organism& Should this natural food value of a locality be a high one, culture has 
demonstrated empirically that the number of oysters that may be reared is exceed- 
ingly great. It would appear that the number of oysters to be fat'tened is directly 
proportioned to the food normal of the locality and to the volume of water which 
passes over the bed. The actual size of a natural oyster bed is limited by other rea- 
sons than that of failure of the food supply in the neighborhood. 

e 

The study of the management of the natural oyster-grounds of Europe has been a 
suggestive one, not as much in regard to attempts made to render them more fertile 
and more serviceable in directly supplying the markets, but in their indirect yet 
important bearing upon the production of seed in neighboring areas. This system of 
stated oyster reserve has been the. key to the success achieved by the French and 
Dutch industries, and has alone rendered it possible for these two conntries to supply 
the entire seed market of Europe. 

To obtain seed oysters by collectors is shown to be possible only when a regular 
yearly fall of spat is thus assured. Proximity to  a large stock of spawning oysters 
is one of the imperative conditions of artificial production, a condition that has been 
too often lost sight of in experiments made along the Atlantic coast of the United 
Ststes. Collectors in Europe are placed on no river bank or sunk in no stream save 
where the culturist is fairly 8ure of a set that mill be at least profitable. 

If experiments in artificial production are to be made in the United States the 
suggestion given by European oyster-culture is to secure for the purpose a particular 
part of beach near the line of low mater, where spat has been found to  regularly occiir. 
If a trial demonstrates that the locality is kvorable, the European culturist mould 
tbhen gradually and carefully expend his money in the purchase or preparation of a 
more extended area for collecting, and would study to provide the most suitable form 
of collector. 

It may be said, in passing, that experience has found no more economical collector 
than the tile. This has proven especially valuable in adapting itself to the needs 
of the locality, may be spread singly over hard beaches, where there is no danger of 
sediment, and may in muddy regions bc arranged in banks or champignons. 

There can be no doubt that artificial production would succeed in American 
waters. The question is the practical one, whether it would, on an extended scale, be 
less costly than the price of natural seed. This can only be determined by experiments 
in a favorable locality. 

Artificial production, it will be remembered, is largely carried on near the line of 
low water. Open tidal ponds, utilizing for this purpose a higher zone of the shore, 
have as yet never given the best results, In dosed tidal ponds the small water volume 
has never been successfully aBrated for the needs of production : the use of 8 closed 
lake whose large size shall insure aeration naturally may prove permanently success- 
ful and should not be lost sight of.+ 

u. 8. F. C. Bull., 1890, p. 372. 
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The phase of European oyster-culture that has as yet no equivalent with us at home 
is that of the extreme value of land at  particular points. Competition in these 
favored localities has added in various ways to the area of production aFd culture. 
Land is made by the macadamizing of soft and useless tracts; a higher zone of the 
beach is utilized by tidal inclosures; mire cases raise the oyster from the muddy bottom 
and protect it from its enemies; and in Italy vertical culture is even resorted to in a 
very extraordinary way. 

The general need in the ‘IJnited States for ares in which to extend oyster-culture 
can hardly be regarded as immediate. At  points, however, where the local cultural 
conditions are exceedingly favorable to rapid growth or fattening, it would seem 
a practical measure to bring into cultivtltion extended shore strips near the zone of 
low-water mark by the use of tidal parks of the least costly typc.” In  regions where 
softness of bottom and richness in the oyster’s feeding conditions are noteworthy, the 
use of case culture is most strongly to be recommended, from its prilctical value. 
Culture in claires is easily understood;t its results in giving a special and delicate 
flavor to the oyster should commend it to culturists. 

Significant, although perhaps not strictly logical, deductions niay be drawn as to 
the  way in which different action on the part of different governments has affected 
the prosperity of oyster-culture; the granting of concessions, the terms of- tenure, 
the preserving of the natural grounds, interference or non-interference, have uiidoubt- 
edly exerted much influence in developing or retarding the industry, although it is 
clearly to be understood that only the most general inferences can be drawn on 
account of altered conditions, e.g., of climate. In the accompanying table (p. 406) a 
brief contrast has been attempted. It will be seen that in those countries alone where 
government has absolutely preserved supplies of spawning oysters does seed-culture 
flourish. The permanent closure of a small natural oyster-bearing area has appareritly 
done what has not been done by a close season of the r-less months. The latter course, 
as argued by Prof. Huxley,$ does not prevent the dredgers from exhausting the banks 
before the spawning seasons begins; and Prof. Hubrechts notes that for similar 
reasons the close seasons might equally well be during the winter as during the 
summer. 

That absolute reservation of oyster-bearing land will have an immediate and 
important influence upon the production of seed in neighboring areas is a proposition 
which-European experience seems to demonstrate; and the writer would suggest, as 
in his former report, that the matter of reservation seems far more pertinent to the 
needs of the American industry than any attempts at artificial production. Nor 
would the reservation of such a tract be an impracticable matter, at any rate as an experi- 
ment, and if its importance could be shown in a region where the seed industry has 
been prosperous and is now depleted, a government experimental control might give 
place to permanent measures on the part of individual State, or of local authority. If 
the importance of this question could, by experiment, be demonstrated clearly and 
practically, the culturists themselves would become the most actively interested in the 
matter. The normal quantity oj’ spat is in direct proportion to the number of spawniiq 
oysters i v b  the neighborhood, and, although this fact may be clearly recognized, the 

(See page 360.) 

__.___ - - - _- - - - - - - - -- ___- . .___ ________ 
* U. S. F. C. Bull., 1890, p. 376. 
Q Int. Fish. Expos., Prize Essay, 1884, in Philpots, Zoo. cit., p. 702. 

t Loc. cit.. p. 376. t Lecture on the. Opter, May, 1884. 
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culturist must in general, for commercial reasons, remove and sell a large part of his 
Atock, leaving in total remainder an amount whose spat product is an inadequate one. 
Authority can not forbid the culturist to remove the oysters before the spawning 
season, and political economy can not expect that on0 man will purposely leave a large 
stock of oysters to  spawn for the common good of the neighborhood. lteservation is 
clearly a governmental duty, whether State or loca’l. The matter is not a new one, 
and the condensed experience of Europe merely emphasizes what, with various modi- 
fications as to tenure, time, and degree, the authorYties on this subject in the United 
States have already advised. 

Among the European systems of rental of state lands, the carefully devised 
method of Holland is worthy of consideration, especially as the matter of rental with 
us will become of greater importance as demand for cultural property increases. 
State policy in Holland has not hesitated to give short leases at competitive prices, 
on the ground that valuable land should not be continued in the hands of one who 
does not pay for it a just rental, and that the balance established by competition is 
apt to  be fairest in the end to all interested parties, state, culturists, and public at 
large. 

In conclusion the author must gratefully acknowledge the generous assistance of 
those whom he was obliged to consult duriiig his visits of inquiry. For his notes on 
the German industry he is edpecially indebted t o  Prof. Karl Mobius, of Berlin, to 
Baurath Weinreich and Her? E. Storm, of Husum, and to the brothers Feddersen, of 
Schleswig. In Holland he must acknowledge the personal kindnesses of Prof. Hoek 
at the Helder, Baron Groeniiix van Zoelen, Mr. J. Ochtmann, and the inspector of the 
Dutch fisheries, Mr. 0. J. Bottemanne, at Bergen-op-Zoom. At Ostend he had the 
opportunity t,o meet M. Hamman, secretary of the Fisheries Board, and wak very 
kindly presented to a number of culturists. To Cav. Domenico l’ollio, of Pozzuoli, 
and to Sr. 8. Milosa, at Fusaro, he must also express his indebtedness. In England 
he was received at the Board of Trade by Mr. A. I?. Berrington and Mr. W. Fryer, and 
;st the Fishmongers’ Cohpany by Mr. T. Wrench Towse, and was by the courtesy 
of these gentlemen introduced at the various centers of  oyster-culture. He is also 
indebted to Oapt. G. 1;. Austin and t o  Capt. A.,Anderson at Whitstable, to  Mr. A. 
C. Wauklyn and Mr. J. Newrnan at Oolchester, and to Mr. J. Smith at Burnham. 
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SUMMARY O F  EUROPEAN SYSTEM. 

A. OF MANAGEMENT OF NATURAL OYSTER-GKOUNDB : 
All are property of the state. 
(a) Dredged by licensed fishers with closed season of the summer months : England,. Italy, 

(b) Dredged exceptionally or never; beds to furnish spat for cultivated areas : Holland, France, 

(It  is to be noted that in countries where the natural beds are absolutely closed to the public 
the seed-oyster industry is most prosperous, supplies local wants, and furnishes 
even in great part the neighboring countries). In  the  case of Italy the Mare 
Piccolo, the only region of extensive production, has virtually this restricted 
character. 

Spain and Portugal, Germany. 

Italy. 

R. OF CULTURAL METHODS: 
(a) Production : 

(1) No seed oysters produced: Belgium. 
(2) Saed oysters produccd naturally on natural oyster banks, no cultural devices, entire 

industry feeds on natural annualsurplus of oystor banks : Germany, Portugal, 
sp:Lin. 

(3) Seed oysters takon with collectors. 
(la) On open shore near low-tide mark : 

Tiles in single layer: Holland. 
Tiles in banks, bouquet or champignon, wooden plateaux: France. 

Floating collectors, fascine : Italy. 
Shell culteh: England; in part, 1Ioll:md. 

In closed ponds, large: France (e), U. S. F. C. Bull., 1890, p. 372. 

(2a) In  opcn deeper water: 

(3a) In  closed ponds, small, never with permanent success. 

( b )  &wage: 
(1) No artificial cultural processes, no transplanting : Germany. 
(2) Oysters planted along suitable foreshore : England; in part, Holland, Portugal. 
(3) Oysters reared during first year in wire-gauze cases, afterward roared entirely in tidal 

(4) Oyster& reared to  marketable sizc attached to collector, oyster-bearing ropes : Italy. 
( 5 )  Special procosses : 

inclosures : France, Holland, Bclgiurn, Spain. 

Flavoring: France, Belgium, England; with color, Franee’(Ostend4). 
D6gorgement : France. 
Special storage in tidal “pits” or ponds: England, Belgium (Germany). 

(C) OA GRANTING CONCESSIONS os CULTURAL LANDS: 
(1) Cultural property in general private, no government (aide or) restrictions : Belgium, 

(2) Cultural property governmental. 
(Ostend). 

( a )  Concessions of freeshore rarely if ever granted for purposes of cwlturo, oxtreme rcstric- 

( 5 )  Conressioiis of, granted on long lease, nominal rental, by special goveriimeutal act, 

(c) Concessions of, obtainable by direct petition of fisherman or culturistby aid of il local 

( d )  Concessions of similar, from local government, wit~subleaseholders : Italy. 
(e) Concessious of short leasehold, competitive rental : Holland. 

tions, long leasehold : Germany. 

obtained with more or less delay and difficulty: England. 

government official, prompt and direct, no cultural cornpanics : France. 
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FIG. 1. TARENTE, ITALY. GENERAL VIEW OF MARE PICCOLO, TAKEN FROM T H E  CITY,  LOOKING 
TOWARD T H E  MARINA DEL CITRELLO, SHOWING EXPOSED ENDS OF OYSTER STAKES. 

The skiff load of oyster-bearing ropes is about to be put in  place. (Page 359.) 

FIG. 2. FUSARO, ITALY. A FASCINE WITHDRAWN FROM T H E  LAKE TO EXAMINE 
T H E  CHARACTER OF T H E  SET.  

Oyster stakes to which fascines are attached may be noted in  front of the Pavilion Reale. (Page 364.) 
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FIG. 1. TARENTE, ITALY. THE PREPARATION OF T H E  OYSTER ROPES FOR <LEVAGE. 

W o r k m e n  are engaged i n  chopp ing  u p  t h e  fascines i n to  oyster-bearing twigs.  These as seen in t h e  basket in 
t h e  foreground are t o  be woven, or rather spliced, between t h e  strands of t h e  ropdseen i n  t h e  lower r i gh t -  
hand corner. (Page 362.) i n  t h e  m i d d l e  distance beh ind  t h e  workers are embankments  of fascines. 

.XXVI. 

FIG. 2. TARENTE, ITALY. MUSSEL-BEARING ROPES. 
These may be taken i o  represent the  appearance of those woven w i t h  the  oyster-bearing t w i e s  of Fig. 1. (Page 362.) 



Bull. U. S. F. C. 1891. European Methods of Oyster-culture. (To face page 406) PLATE LXXVII. 

l " ,  

FIG. 1. LUCRINE LAKE, ITALY. GENERAL VIEW FROM T H E  HIGHWAY TO NAPLES, OVERLOOKINQ 
THE EASTERN END OF T H E  LAKE. 

The foot of Monte Nuova forms the background at the right. The stakes at the left bear collectors and fascines for 
The 

(Page365.) 
Elevage. 
location of Lake Avernus, the Acheron of Virgil, is directly behind the atelier shown in  background. 

The fish runway of straw, seen i n  the foreground, leads t o  tho sluice gate of the next figure. 

FIG. 2. LUCRINE LAKE, ITALY. 
Thet ida l  gate wi th  stone breakwater, as seen froin the road t o  Naples, Cape Miseno in  the background. (Page 3 t 5 . )  
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I I 

FIG. 1 ,  FUSARO, ITALY. ELEVAGE OF OYSTERS O F  SECOND Y E A R ;  A REARRANGED FASCINE SEEN 
AS LIFTED FROM T H E  W A T E R .  ' (Page 364.) 

FIG. 2. HUSUM, GERMANY. GOVERNMENT STATION AND OYSTEQ-STORAGE PONDS. 

The bank of t h e  Husum Canal is seen at t h e  le f t  over t h e  marginal dike, B e h i n d  the embankment  i n  t h e  back- 
ground is t h e  reservoir, whose water passes i n t o  t h e  m a i n  m i d d l e  storage pond through t h e  water gate s:en In 
f ront  of the house. Thence t h e  water passes in to t h e  lateral ponds, thence t o  the s u r r o u n d i n g  U-shappd reserve 
canal. escaping at t h e  lef t ,  p ierc ing t h e  dike. F r o m  sketch by t h e  writer. (Page 377.) 
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FIO. 1. VIEW OF AN ESTABLISHMENT AT BERGEN-OP-ZOOM, HOLLAND. 
T h e  dark foreground i s  t h e  s lop ing landward side of t h e  dike, T h e  chalk-covered t i les are arranged ready t o  take 

over t h e  d ike,and be loaded upon t h e  f i s h i n g  vessels a n d  transferred t o  t h e  co l lect ing grounds. T h e  workshops 
are seen,and at t h e  left  over t h e  t i les t h e  m a r g i n  of  a c u l t u r e  pond. T h i s  land was former ly  a polder. (Page 384.) 

FIG. 2. FISHING BOATS RECEIVING CARGO OF TILES FROM THE ESTABLISHMENT SHOWN IN FIG. 1. 
A hand rai lroad is seen b r i n g i n g  t h e  t i les over t h e  crest of t h e  dike. (Page 384.) 
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FIG. 1. JERSEKE-DAM, HOLLAND. 

of the dike forms the background at the right. 

A COLLECTING GROUND AT LOW TIDE. 

Property of Baron Grceninx van Zoelen. 
Thetiles have just been arranged in fr inging rows. The boundary stakes may be noted, An outcropping corner 

(Page 384.) 

FIG. 2. GOES, HOLLAND. A COLLECTING GROUND A T  LOW TIDE. 

The sides of the channel seen in the background ore fringed with tiles. A corner of a tidal reservoir for storage 16 
in the foreground. Property of Mr. Ochtmann. (Poge 383.) 



- 

FIG. 1. JERSEKE-DAM, HOLLAND. TIDAL INCLOSURES FOR C U L T U R E  AND FOR W I N T E R  STORAGE 
OF TILES. 

The work people are engaged in cleaning the middle pond for storage of tiles. (Page 384.) 

FIG. 2. GOES, HOLLAND. A SERIES OF TIDAL INCLOSURES (PARCS) SKIRTING T H E  DIKE. 
Boundary stakes are indicated at the left. (Page 385.) 
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FIG. 1. JERSEKE-DAM, HOLLAND. A CULTURAL INCLOSURE OF T H E  BETTER CLASS, EMPTIED 
FOR PURPOSE OF CLEANING. 

Wire gauze cases for Qlevage are seen, arranged so as to be t w o  trays deep. 
brick wall, i s  renewed once i n  twenty-four hours. 

Water, to the depth indicated on the 
(Page 385.) 

FIQ. 2. BERGEN-OP-ZOOM, HOLLAND. 
This establishment has been located within the lines of the dikes, which is seen i n  the background of the 

picture. Several ponds are arronged similnr to the one figured. The margins are of tur f ;  the water depth, 
renewed at high tide, is about 3 feet, the bottom i s  clayey loam; the transverse beams are of service i n  handling 
and transporting the oysters. The ponas serve to retain the spat-covered tiles dur ing the winter season. 
Further Blevage is carried on ( 1 )  by placing the seed (i. e., young separated from tiles) into tho wire-gauze 
cases; (?) by strewing the somewhat larger oysters directly upon the pond bottom, 

V IEW OF A REARINQ POND. 

(Page 385.) 
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FIG. 1. BERQEN-oP-ZOOM, HOLLAND. VIEW FROM T H E  DIKE ACROSS POLDER LAND NOW IN 
USE FOR OYSTER PONDS. 

The rough pond in  the foreground is emptied and filled tidally from the main canal without. The incoming 
muddy water here deposits a portion of its silt, and thus purified passes into the long, narrow reservoir pond to 
the right of the center Of  the picture, also into a similar reservoir pond whose sluice is seen at the left, The 
water thus reserved and enriched by the growth of food organisms, i s  daily fed to the larger pond, which indi-  
cates at the water surface the position of culture cases. (Page 386.) 

FIG. 2. BERQEN-OP-ZOOM, HOLLAND. A N  ESTABLISHMENT NEIGHBORING AND SIMILAR TO THE 
LAST. WORKSHOPS IN T H E  BACKQROUND WITH RESERVOIR PONDS. 

The cultural pond in  the middle is traversed by beams which facilitate the transport of oysters t o  different points of 
the pond. Tiles about to be put i n  use for collecting spat are arranged for storage at the right. 
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FIG. 1. HOLLAND. A NETHERLANDS STEAM OYSTER DREDGE, A SIDE-WHEELER EXTREMELY 
BROAD OF BEAM (BELONGING TO MR. OCHTMANN, BERGEN-OP-ZOOM). 

T h e  f igure shows t h e  long windlass of a donkey engine placed amidships,  a reel at t h e  stern over w h i c h  t h e  i n -  
An exampleof  t h e o r d i n a r y  

* 
c o m i n g  l ines pass, and a high-arm bar w h l c h  h e l p s t o  raise and e m p t y t h e  dredge. 
dredge w i l l  be seen h a n g i n g  at t h e  stern. (Page 386)  

FIG. 2. OSTEND, BELGIUM. THE MAIN CANAL WHICH SUPPLIES WATER TO ADJACENT OYSTEl i  
RESERVOIRS, AS SEEN A T  LOW TIDE. 

. Locks occur at various points, one of w h i c h  is seen i n  t h e  background. 
water w h i c h  serves t o  reduce t h e  density of t h e  water mass of  t h e  canal, 
seen indicated by t h e  water- l ine stain on t h e  masonry wall ,  
oyster reservoir occurs near where the f i g u r e  o n  the bank at t h e  r i g h t  is standing. 

F r o m  that  d i rect ion enters the fresher 
T h e  degree of t h e  fa l l  of t i d e  may be 

A sluice gate supplying and d r a i n i n g  an adjacent 
(Page 389.) 
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FIG. 1. OSTEND, BELGIUM. AN OYSTER RESERVOIR (CLAIRE). 

The embankment i n  the background is the side of the canal of PI LXXXIV, F i g  2 The sluice gate from canal IS  
seen immediately to the left of the bui ld lng Projecttng from the 
water surface in front of the house, the margin of the masonry tnclosure where the oysters are placed can j u s t  
be seen. The water of the reservoir I S  allowed to pass through this inclosure and escape into thecanal without. 
park of Messrs. Stichert & Strake. 

The main pond ( p  389) I S  the reservoir 

FIG. 2. OSTEND, BELGIUM. A NEARER VIEW OF ESTABLISHMENT OF FIG. 1, TAKEN FROM T H E  
CORNER OF MASONRY INCLOSURE, WHERE OYSTERS ARE STORED AND FATTENED. 

The inclosure i s  seen divided into masoned partitions and traversed with beams, which are used by attendants 
in arranging and transferring the oysters. The cog-lift ing part of the sluice gate which allows the water to pass 
from one compartment to another is seen at the right, immediately behind the oyster basket. 
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FIG. 1. BLANKENBERGHE, BELGIUM. THE OYSTER PITS OF DR. ANSELME VER NIEUWE. 

A Small reservoir pond is seen i n  the foreground at the right. Thetwo large compartments are "pits" for storage 
and fattening., The different sluice gates are indicated; their level allows a depth of about 7 feet of water t o  be 
maintained. (Page 391.) 

FIG. 2. NIEUPORT, BELGIUM. A CULTURAL POND OF T H E  ESTABLISHMENT OF MESSRS. MEINESZ & GO. 
The water has been partly withdrawn, exposing the wire gauze frames containing tiers of trays of growing oysters. 

The drainingcanal passes The attendants are engaged i n  putt ing i n  place frames which they have just  retarred. 
down the middle of the concreted bottom. (Page 391.) 
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FIG. 1. WHITSTABLE, ENGLAND. GENERAL VIEW OF T H E  KENTISH FLATS AT LOW TIDE, FROM 
THE WINDOW OF 7 HE WHITSTABLE COMPANY’S WAREHOUSE. 

That the  tidal flats are not of soft mud may be inferred from the t i l t i ng  masts of the dredging vessels. (Page 398.) 

FIG. 2. WHITSTABLE ENGLAND. A TYPICAL DREDGING BOAT AT WORK. 400.) 
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10.-ON ‘THE CLASSIFICATION OF THE MYXOSPORIDIA, A GROUP 
OF PROTOZOAN PARASITES INFESTING FISHES. 

BY R. R. GURLEY, M. D., 
Assistant, LI. S. Fish Conrinission. 

Up to the present time very little attention has been given to the diseases of 
fishes and to their parasites from the standpoint of the effect produced upon the host; 
yet there can be no doubt that a knowledge of such diseases would be of great prac- 
tical value. Anyone who considers the proportions that fish epidemics sometimes 
attain will hardly be inclined to question the utility of searching iuvestigation in this 
direction. Thus, to  take a single instance, Prof. Forbes states * that in the el)idemic 
of 1884 in Lake Mendota it was estimated that fully 300 tons had died. On August 7 . 
t he  Madison Transcript reported that 200 tons of fish had been hauled away by the city 
authorities during the four weeks preceding and that the fishes were still dying, E@- 
demics of similar extent have been reported in Europe, for several of which (that of the 
barbel certainly, and that of the crayfish probably) the Myxosporidia are responsible. 

The important results in the way of prevention of epidemics among domesticated 
animals and cultivated plants, obtained as the result of scientific investigation, agord 
ground for the hope that similar results may be obtained here. Obviously the first 
step in work of this kind is the collection of facts, especially those bearing upon the 
parasite, its nature, life history, intermediate hosts, enemies, and its connection 
(whether causal or otherwise) with diseases or other morbid processes in its host. 
Such data are a necessary preliminary to preventive or curative measures. 

The present paper and a more extended one now in preparation are intended as 
contributions to the objects iuaicated. In the latter paper the practical bearingti of 
the subject will be fully discussed, and all the data as to epidemics of myxosporidi- 
osis will be given. At present it is desired mainly to discuss tbe classification of the 
subdass Nyxospovidia Butschli and to record such genera and species as a study of 
the literature and of such material as was available has led me to recognize. These 
forms will all be fully described and figured in the second paper. The preseut only 
includes such true Myxosporidia as have received or appear entitled to receive binomial 
names, and only such synonymy as is needed for their identification. 

, 

._I.________ 

*Brill. U. 8. Fish Oom. 1888, VIII, p. 482. 
407 
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’Pyriform; cspsnle 1, s t  pointed extremity ; VILOUO~O 1, aniodino. 1 I. ~~ugeidianr.  phile, at Imge extremity. 
, I  

CaI,sulos 2.. ......... 11. N!JZidianr. I Capsules 4.. .... .: ... III. ~~~Zoronzyzans. 
.... No vacuole; capsule8 

2 or 4. 

Vncuole 1, iodinophile. Capsules 1-2 IV. Myxobolans. 

Spores. 

........ 
Form variable. ~ - . . 

CLASSIFICATION O F  THE SUBCLASS. 

The only classification ever proposed is that of Thblohan.’ This author enunciates 

1. The habitat hrnishes no sound basis for specific distinctions. t 
2. The myxosporidium affords no taxonomic criteria. 
3. The spores alone ofler (at least in the present state of our knowledge) characters 

suitable to serve as a basis for classification. He says: 
By noting the differences of form and size of these elements, the number of their polar cap- 

sules, by taking account of tho presence or absence of il vacuole in the plasma, of their number in the 
[pan]sporoblasts$, one can, I believe, succeed in obtaining elements sufhient for an attempt of this 
kind. 

Thhlohan further states that he regards the classification only as a provisional 
one, and that it is the result of a desire to obviate the great confusion arising from the 
habit of designating forms by their habitats. 

three taxonomic principles : 

The following is Thblohan’s primary classifica,tion : 

DIPXOSPOYIDIANS. 

1 

The three principles mentioned, which form the basis of ThBlohan’s classification, 
are unquestionably sound as far as they go, but to obtain a satisfactory arrangement 
it will sometimes be necessary to employ additional characters and to arrange them 
in a different order of rank. Especially will it be necessary in the Plwnocystes to  refer 
constantly to the symmetry and topography of the spore. 

firther, while there can be no question as to the propriety of drawing a sharp 
line between the ‘‘ Glugeidians” of the above table and the remaining Afy~~ospor id iq  

*Biill. Soc. philomat. Paris, 1892, IV, pp. 165-178. 
t While as a general principle this is beyond question, indications are not wanting t o  show that  

in some cases the seat and, to a somewhat less extent, the host, bear some Iwlations t o  generic linee. 
One of the most significant facts of organa1 and zoiilogieal distribution is the following: 

Forms. 

........... 
Vaauoloas ................ Very many. .. 
Non .vmuolous. 

____-__ 
$ Paneporoblast .- The transparent plasma-sphere formed by the condensation of a portion of the 

plwrna around one of tho numerous nuclei of the endoplasm of the myxosporidiuni; in distinotion 
from the  8poroblaets which result from the segmentation of the pansporoblast. 
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the division certainly can not rest upon such a comparatively unimportant character 
as the shape of the spore. I have regarded this division as of ordiual value and 
define the two orders thus: 

I .  Cryptocystes ord. nov. Myxosporidia in which the pansporoblast produces many 
(at the fewest 8) spores; the last minute, without distinct symmetry, with a single 
capsule; type (and only) family, Glugeidn. fam. nov. 

Etymology: x p o d g ,  concealed; x t h ~ ~ ,  capsule. 
11. Plmnocystes ord. nov. Myxosporidia in which the pansporoblast produces few 

(at the most 2) spores;" the Iast relatively large, with distinct syriimetry and 2 or 
more capsules j t type family, MyxoboZid~ fam. nov. 

Etymology: (oaivw, I appear; xborcs, capsule. 

Pansporoblast niembrnne. 

Not subpersistent .......... 
Subpersistent 
Subpersistent. 

.............. 

............... 
__I_ 

I. CRYPTOCYSTES ord. nov. 

GLUGEIDX fam. nov. 

GlugeidCs ThBIohan, 1892, BuII. Soc. phiIomat. Paris, IV, pp. 173-174. 
Definition (provisional as regards negative characters) : Cryptocystes destitute of 

a bivalve shell; with the capsule at the anterior extremity and with an aniodinophile 
vacuole; type genus, Gluyea Thblohan. 

This family contains three genera,$ whose relations are shown in the following 
table : 

Genera. 

Blugda ThBlolian. 
Pleistophora gem nov. 
Thdlohania Htmneg~iy. 
__ - . 

NMyxosporidium. I spores fornred in panspom- 
blast. 

Present ................. Inconstant, numerous ....... 
Absent ................. Inconstant, numerous.. .... 
Absent .... ..:. ......... Constant, 8 ................ 

GLbGEA ThBlohan. 1891. 

Compt. Rend. hebdom. Soc. Kol. Paris, 111, p. 29; ih. ThBlohan, 1892, Bull. Soc. philomat. Paris, 
IV, p 174. 

Definition : Qlugeidm possessing a myxosporidium, and j n  which the pansporoblast 
produces an inconstant but large number (always more than 8) of spores; pansporo- 
blast membrane not subpersistent; type, G.  microspora Th61. (synonym for Q. anomala 
Moniez). 
Qlugea anomala Moniez, 1887. 

Nosema anornula, Compt. Rend. Acsd. Sci. Paris, crv, p. 1312; Glqea naz'o~ayora, ThBlohan, 1891, 
Compt. Rend. hebdom. Soc. Biol. Paris, 111, p. 29. 

Bull. SOC. philomat. Paris, IV, pp. 165, 174 (footnote). 
Qlugea destruena ThBlohan, 1892. 

*Three asserted in one species (Leydig, Miiller's Archiv., 1851, p. 229). 
t Except (at most) two Mpiobolue species (one of them perhaps inconstantly), which have suffered 

reduction to one. 
tTh6lohan recognizes only 2 genera, the distinctions between which are mainly based upon 

the threc characters noted. If (as both he and I believe) these characters are sufficient to determine 
genera et all, a tliird genus must be recognized, LCI Pledstophora typicalis EP, nov. could not ( 8 8  the above 
table ahows) well be forced into either of the existing Ones. 
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PLEISTOPHORA * gen. nov. 

Definition (provisional as regards negative characters) : ff lugeidae destitute of a 
myxosporidium and in which the pansporoblast produces an inconstant but ‘large 
number (always m o h  than 8) of spores; pansporoblast membrane. subpersistent (as a 
polysporophorous vesicle) ; type (and only) species, P. typicalis sp. nov. 
Pleistophora typicalis sp. nov. 

(Corpuscles of Cftlue eoorpio Thdlohan, 1890, Annal. de Miorogr. Paris, XI, pp. 203,212; ib.  ThBlo- 
han, 1891, Compt. Rend. Iiebdom. Soo. Biol. Paris, 111, pp. 27-8; ib. Henneguy and ThBlohan, 
1892, Annal. de Microgr., IV, pp. 618-619, 622: 631, 636.) 

Pansporoblast : Spherical, diameter 15 to 18 p. 
Spore: Ovoid; length 3 p; breadth 1.5 to 2.0 p; chromatophile granules adplur. 4. 
Habitat: Interior of fibrillae of muscles of Cottus scorpio; diseased mass forming 

white streaks 3 to  6 by 3 mm.; not leading to muscle degeneration. 

THGLOHANIA Henneguy, 1892. 

In  Thelohan, Bull. Soo. philomat. Paris, IV, p. 174 (footnote); ib. Hennegny and ThBlohan, 

Definition (provisionJ as regards negative characters) : ff lugeidae destitute of a 
myxosporidium and in which the pansporoblast produces constantly 8 spores; pan- 
sporoblast membrane subpersistent (as au octosporophorous vesicle) ; type; T. giardi 
Henneguy.t 

1892, Annal. de Microgr., IV, p 639. 

Thelohania contejeani Honnegiiy, 1892. 

Thelohania octospora Henneguy, 1892. 

Thelohania giardi Hennoguy, 1892. 

Thelohania macrocystis sp. nov. 

In ThBlohan, Bull. Soo. philomat. Paris, IV, p. 174 (footnote). 

In Thdlohtm, Bull: Soo. philomat. Paris, IV, p. 174 (footnote). 

In ThBlohan, Bull. Soc. philomat. Paris, IV, p. 174 (footnote). 

(Saroosporidian of Palcentonetee uarians Garbini, 1891, Atti Reale Aooad. Lincei Roma, VII, 
Sern. 1, pp. 151-152, with f i p  j mysosporidim of ibid.  Thdlohan and Henneguy, 1892, 
Compt. Rend. hebdom. Soo. Biol. Paris, IV, p. 586). 

Sporophorous vesicle (subpersistent pansporoblast) elongate-fusiform. 
Habitat : Muscles of Palmmonetes varians from the Mincio, near Verona. 

11. PHlEBOCYSTES ord. nov. 

It is in the classification of this order that the criteria furnished by ThBlohan most 
need to be supplemented by considerations drawn from the symmetry of the spore. 
aonsidering the taxonomic importance of symmetry throughout the animal kingdom, 
it is strange that no attention has yet been paid to i t  in the Myxosporidia. But a 
little study of it shows that, whereas in all fusiform spores the pointed extremities 
have heretofore been loosely lumped together as li ends,” those of Myxidium lieber- 
lciihnii Butschli are not ends (sens strict.;=anterior and posterior), but sides; for the 

~~ 

*Etymology: rAt;uros, very many; $Cpeiv, to carry. 
t I propose I: giardi Henneguy as the type of the genus. 
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00. 

___ 
....... 

spore is symmetrical on either (right or left) side of the vertical plane,+ but it is asym- 
mcdxic on either (anterior and posterior) side of the transverse plane. On the other 
hand, if, as seems probable, the generic reference of 0.7 diplomjs sp.nov. be correct, then 
“ends7”in Cystodiscus are ends, properly speaking. It is needless to emphasize the 
taxonomic import of these results, for we are thus enabled to orient the spore and the 
results of such orientation may be summed up as follows: 

1. Within this order the most important characters are thepositiolz and grouping of 
theoapsoles. Compared to this the mere nzbmber of these bodies is a character of minor 
importance; for not only has Ngxoboluus 1 or 2 and Ogstodiscus 2 or 4, but the number 
even varies in the same species, 1Kyx:idium lieberkiihnii Biitschli having 2 or 4.i 
But whether 1 to 2 or 2 to  4, the topographic relations are never varied. Thus in 
iVyxobolus they axe always in one group at the anterior end; in Cystodiscus in two 
groups, anterior and posterior; and in Myxidi.unz*in 2 groups, rig?Lt and left. 

Similar results are obtained with relation to  the position of the valves, or, in other 
words, to the orientation of their plane of junction. 

Tho following table shows the relations of these points to generic lines : 

Contparisow of goncrirr charactern in the Phmnouyaten. 

[x=presont; 0 =absent; ( )=less usual; -=condition not kuown.] 

voo. 

-- 
x cgptoaiscu8 Lutz. .............. 

8 I g ~ o b o l w  Biitschli 8 e i m  striot . 
Henncguga Thblohan. ..... 

U1~2orowyzuni Mingaazini. ..... 
dlizouoma ThblohlUl.. ...... 
Sphcerospora Thblohan ..... 

Ueratomyza Thblohan.. ........ 
Jlyzidium Uiitachli ............ 

........ 
x 
x 
x 
x 
x 
x 

Symmetry. 

x ........ x 
................. x 
................. x 

................. .-z 

................. x 

................. x 
................ x 0 

................. I x 

Bntoro 
poeto- 
rior. 

- 
X 
0 
0 
0 
0 
0 
0 
0 

I_ 

- 
- 

....... 

............. 

nilat. 
ern1 ; 
erfeci 

- 
X 
X 

X 
X 
X 
X 

(1) 

X 

- 
- 
x 

Capsules. 
-. 

I I  
I In two groups. i In one I 

2 (or 4) 
2 (or 1) 

2 
4 
2 
2 
2 

2 (or 4) 

Shell. 

1 Imperfect. 
2 From malogy and general SilnilRl’ity Of appearance, this genus oan hardly be othor than bivalve. 

Shell and capsules symmekical; sporoplasm unilateral. 

- 

Vat 
uole 

_- 
- 
X 

X 

0 
0 
0 
0 
0 
- 

- 

L‘uil, 

u 
0 
X 

0 
0 
0 
0 
0 
- 

*The three plaues to whioh symmetry may be referred may be thus defined: 
vertical plane: Median, longitudinal tind\iuteroapsular in podition. 
Trannvorseplans: Vertical, transverse aud (in i ~ y x o b o l i ~ s )  postoapsuler in position. 
Longitudinal plans: Horizontal, longitudinal and peroapsiilar in position. 

I Balbiani, 1883, Journ. de Microgr. Paris, VII, p, 272, fig. 64 g. 
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I. 

From this table we may conclude that- 

2. Hewneguya Thdlohan agrees with Myxobolus in every respect but one, the pres- 
ence of a tail. 

3. Thdlohan's groups, i c M y ~ i d i 4 e ~ ' 7  and '( ChZoromyx~?es~~ must undergo rearrange- 
ment (see table below) ; for clearly Cltloromyxum Miugaz, 1Mixosomcc ThBl., and 
8phmrospora Thbl. form a compact ,'group, with which Myxidium has no character of 
consequence in common except the dbsence of a vacuole. 

4. 8phmrosporu and Mixosoma do not difl'er at all in the characters given (the 
distinction between these unispecific genera resting solely upon the shape of the spore), 
arid the two taken together present only a single character in contrast to  Cldoro- 

. myxum, viz, the number of the capsules. 
5. Ceratomyxa agrees sufficiently closely with Chlorontyxuin to permit its reference 

to the Chloroinyxidct?. 
6. Myxidium must form the type of a separate family. 
The following table shows the I-elations of ThBlohan's classificatioii to the one 

' 1: Cystodiscus Lutz is certainly entitled to separate family rank. 

now proposed : 
_________I. - 

' ThBlohan's classification. 

Novaouole, % 
or 4 c u p  
sules. 

Ono iodino- 
phile vac- 
uole; 1 or 2 
oapsules. 

GROUP. 

(11. Myxidians.) 
2 capsaloa. 

Sporos. 

4 capsules. 
(IlI. Chloro- 

myxans.) 

IV. Myxobolans. 

Sporedmll. 

Fusiform,l capsule 
8.toach cxtrcmity. 
M ? J x i d i u m  But- 
schli. 

Elongated. shell 
formed o f i  hollow!. 
cone valves sol- 
dered along their 
b a 8 e 7 : Oerato. 
myxa lh61. 

P1attened.o v o i d , 
inore or less olon- y& dlyxonoma 

Spherical. Sphm- 
rospora Th61. 

Oh 1 or o m y x u m  
Mingaz. 

Destitute of a tail : 
capsules 1 or 2. 
dl~lxobolus s ii t- 
sGh1i. 

With a tail; cap- 
sules 2. Henne- 
guya Th61. 

I 

GENUS. 

Hyxidium Biitschli 

Ocratomyxa The1 . . 

Olrloromyxum Min- 
, gz, et siib.gci1. 

sp1kmro8pora. 

Oyotodiseuo LlltY. 

Proposod classi5cation. 

BAXILY. 

Myxidiidm. - -. 

Ohloromyxida 

I 
Nyxobolidm. .. 

Oyyotodiacidm . 

CHARACTERS. 

Bilateral but not antero- 
posterior a y m In c t r y . 
capsules in 2 grou 
ri h t  and left ;  no t i .  
v b e  shell; no vaouole. 

Bilateral hut  not antero- 
posterior 8 y m m e  t r y .  
capaulea in.1 group (at 
tho anterior end); a bi. 
valro shell, w i t h  the 
valve-jnnotion plane er. 
pbndicular ( 1 )  to the fon- 
gitudinal plane; no vac- 
uolc. 

Bilateral but not antero- 
posterior 8 y m m e t ry  ; 
capsules i n  1 group at 
the anterior end) ; a bi- 
valve shell w i t h  the 
valve-junction p 1 a n  e 

arallel to the lon i tu 
Sinal liile vaouoie. plane an i o h i  

Btateral  and antero-pos- 
terior symmetry. c a p  
anleain 2 groups' ante- 
rior and osterio;. a bi- 
va1veshoRwiththe;nlve. 
junction plane perpcn- 
dicular to the longitudi- 
nal plaue; condition of 
sporoplaam unknown. 
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As a result of this analysis, the order Phmnooystes may be divided into the follom- 
ing families : 

CYSTODISCIDA: h m .  iiov. 

Definition : Phamocystes whose spores possess antero-posterior and bilateral sym- 
metry; capsules in 2 groups, situated at the (anterior and posterior) ends; a bivalve 
shell, the plane of junction of whose valves is perpendicular t o  thelongitudinal plane: 
condition of sporoplasm” unknown j type (and only) genus Cystodisoudhtz. 

CYSTODISCUS Lute, 1889. 

Centrslbl. €. Bekt. u. Sarctsitenkdo., V, p. 88. 
Definition: Characters those of the family; type, 0. imrnersus Lute. 

Cystodiscue immereus Lutz, 1889. 

Cystodiscus ? dipIoxys sp. nov. 
Centralbl. f. Bakt. u. Parasitenkde. , v, pp. 84-88; figs. separately end subsequently. 

(Psorosperms of L’yralis viridana Bslbisni 1867, Journ. h a t .  et Physiol. Paris, p. 335 (foot. 

Spore : Parallel-sided fusiform; ends symmetrically double convex-curved pointed ; 
plane of junction of valves coincident with the vertical plane; capsules 2 at each end, 
of equal size. 

note), t. 12, f. 10-12.) 

Habitat: Tortrix viridana. 

MYXOBOLIDA: €am. nov. 

(Myxosporidiemt Perugie, 1891, Uoll. Scientif. Pavia, XIXI, p. 23; “Myxobo16cs”Th610hsuJ 1892, 

Definition : Plmnocjstes whose spores are destitute of autero-posterior, but pos- 
888s bilateral, syiiiinetry;$ capsules in 1. group at the anterior end; a bivalve shell, the 
plane of junction of whose valve is parallel to the longitudinal plane; an iodinophilc: 
vacuole; type (and only) genus, MymDohs Biitschli. 

Bull. Soc. philomat. Paris, IV, pp. 173, 176.) 

MYXOBOLUS Biitsohli, 188B. 

Bronn’s Thier-Reich, I, t. 38, f. 6-10; NgJcosporidiwm I\ Perugis, 1891, Boll. Soientif. Pavia, XIII, 
p. 23; MpObOhL8 et Hy.cosporillium Weltner, 1892, Sitsgaber. d. Gosollaoh. N:Ltur€. Freuntle 
Berlin, pp. 34-35 ; dl?/zobohts et Hcn?~ogupll Th6loha1-1, 1893, Bull. SOC. philomat. Paris, IV, 

’ pp. 176,177. 
. Definition : Characters those of the family; type M. miilleri Biitschli. 

* Sporoptasm. Protoplasm of the spore. 
propose Myxo8poridium Perugia (synongru for Myxobolus Biitschli) as the type genus of the &’am. 

$Except species which have suffered reductio11 of characters (hfyXObOhL8 unioapsu~atus sp. nov., M. 

9 I propose M, ntwluoii Per. as the type ~pecies of this genus. 
11 I propose E. psorosperinica Th61. a8 the generic type. 

Myxosporidiea: Perugic. 

piriformis Th6l. ). 

No valid genorio distinction seems possi- 
ble between the untailed and the tailed forms, for which letter ThQoheu proposed Hemeguya. Apart 
fronl the absence or presenoe of (I tail (both of which conditions may, aocording‘ to good observers, 
occur in the same species; cf. Weltner, Sitsgsbor. Ges. Naturf. Freundo Berlin, 1892, pp. 28-36) the 
only character relied upon for their separation is the ooustano y of 2 oapsules in the tajled forms, but 
this is also t8he typical numbor for &fyxoboZue and the presence of two exceptional species does not 
militate against the rule. 

. 
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Myxobolus unicapsuktus sp. nov. ,. (Psorosperm of Labao nilotioica Miiller, Muller’s Archiv., 184t, p. 487, t. 16, f. 5 a-d.) 

Spore: Of the form ,and size of Cldoromyxum dujardini Th61.; capsule only 1 ,  

Eabitat: Labeo niloticus, from the Nile. 

Bull. ,300. philomet. Paris, IV, p. 177. 

obliquely directed. 

Myxobolus piriformis Th6lohan, 1892. 

Myxobolus inequalis sp. nov. 
(Psorosperms of Pimslodua bloohii (Valenc.) Muller, Muller’s Archiv., 1841, p. 487, t. 16, f .  (i u .  b ) 

Spore: Length 11 p; breadth, 7 /A; capsules 2 of  unequal size. 
Habitat: On Pimelodm clarias Bloch (=Nilurus olarias Valenc.), from Guian;~ 

and Surinam. 
Myxobolus mugilis Perugia, 1891. 

Myzosporidium nrugilia, Boll. Sciontif. Pavia, XIII, pp. 23-4 ; Myxobolus mugilis ThBlohan, 1892, 
Bull. Soo. philomet. Paris, IV, p. 166. I 

Myxobolus o v i f o d s  ThBlohan, 1892. 

Myxobolus miilleri Biitschli, 1882. 

Myxobolus oblongus sp. nov. 

Bull. Soc. philornot. Paris, IV, p. 177. 

Bronn’s Thier-Eeich, I, t. 38, f. 6-10. 

(Psorosperms of Cutoatomus tuberculatus Miiller, Miiller’s Archiv., 1841, pp. 487-90, t. 16, f. 7-9.) 
Cyst: Round or elliptic, 1 mm. or less. 
Spore: Spatular or rouud-oblong; length, 14 to 17 p; greatest breadth and 

greatest thickness at about the junction of the anterior and second fourth of the 
length; breadth, 8.5 pj thickness, 5 to 6 p ;  wjdth of ridge nearly equal to one-third 
of thickness; capsules, 2 ;  nuclei 2, and perhaps” more; vacuole not seen. 

nabitat: Subcutaneous on head of Erimyzon sucetta Lac. (= Catostomus tuber- 
culatus Le Sueur). 
Myxobolus ellipsoides ThBlohen, 1892. 

Myxobolus bicostatus sp. nov. 

38, f. 19.) 

sular index 0.50. t 

lMyxobolus lintoni sp. nov. 

Bull. Soc. philomat. Paris, IV, p. 177. 

(Myxosporidian sporeof branchiu, of Tinca vulgaris Biitschli, 1882; Bronn’s Thier-Raich, I, 6. 

Spore: Shell with 2 oblique ribs over the longitudinal axes of the capsules; cap- 

Habihat : Branchia of Ti’inccc tinea L. 
I 

(Psorosperms of Cgprinodon vuriegatus Linton, 1891, Bull. U 5. Fish Corn. for 1889, IX, pp. 

Spore: Ovate; length, 13.9 p; breadth, 11 p; thickness about 8 p; shell, valvei 
separating rapidly in 8.dphuric acid (cold, concentrated) ; capsules, 2,  equal; fila- 
melits extruded under influence of sulphuric acid and of iodiue water; nuclei ad plq,r. 
4, a of which axe the pericornual; $ vacuole present. 

99-102, t. 35, f. 1-16.) 

*The condition of the material being such os not t o  exclude the possibility of sporoplasmic 

t Cupsuiar index. The ratio of the length of the capsule t o  t he  ditero-posterior diameter of the 

$ Pwicornual nzlalei. The 2 nuclei ( “granules” “globuleu ” ) situated et the antero-lateral angles 

degeneration, these results are not entirely decisive. 

shell cavity. 

,oornua) of the sporoplasm or on the posterior extremities of the capsules. 
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Habitat : Subcutaneous, on Cyprinodow variegatus, from the Atlantic at Woods 
Holl, Mass., August 20, 1889. 
Myxobolus obesus, sp. nov. 

(Psorosperm of the “Ablette,” Balbiani, 1883, Journ de Microgr., VII, p. 203, fig. 43.) 
Spore: Very broadly ovate. 
Habitat: On Alburnus alburwus L. 

Myxobolus cycloides, ep. nov. 
(Psorosperms of Cyprinzcs 9wtiZaa (pars) Mullor, Miiller‘s Archiv., 1841, pp. 481, 486, t. 16, f. 4 

d-g.1 
Spore : Subcircular-ovate to broadly rounded-elliptic. 
Habitat : Opercle apd pseudobranohim of Leuoiscus rutilus L., from Cferinaii rivers, 

May and June. 
Myxobolua spheralis 81). nov. 

(Psorosperms of Coregovrua feva Claparbde, 1874, in Lunel’B liist. Nat.  d. l’oissons dii b%s&in du 

Spore : Untailed; perfectly spherical; diameter, 9,u ; containing a single sphericdl 

Habitat : Cysts imbedded by thousands in the branchial mucosa of Coregonus 

LBman, Geneva, pp. 113-4.) 

very strongly refringent 4‘ nucleus ” [ 9 vacuole]. 

fera Jur. 
Myxobolus globosus, sp. UOV. 

Cyst: Elongate-elliptic or rod-shaped ; leiigtli 
Spore: Globose; length, 7 or 8 p; breadth, 6 p; thickness, 5 p; ridge very wide, 

one-third of thickness; capsular index soiiicmhat more than 0.50. 
Habitat: Branchial lamella of Eriinyxon sucetta Lac. (= Catostoinus tuberculatus 

Le Sueur), from Einstoii, N. C., Columbia, S. C., and from the tributaries of the Fox 
River, Miss. (collections U. 8. National Museum). 
Myxobolus transovalis, sp. nov. . 

Spore:. Transversely elliptic; length, usually 6, occasionally 7 p; breadth, 8 /A; 
valves separatiiig in sulphuric acid; ridge narrow; capsules 2, equal; capsulax index, 
0.50; filaments extruded under the influence of glycerine and of sulphuric acid; nuclei, 
2, rarely only 1, pericornual nuclei apparently absent; vacuole probably present. 

Habitat : In hollow of under surface of scales of Phoxinus funduloides fiom Four 
mile Run (tributary of Potoinac Rjver), Carlins, Va., June 29, 2392. 
Myxobolus merlycii Perugia, 1891. 

Myxobolus perlatus, sp. nov. 

mas,, 0.50 mm. 

M~xosporidiuni mw~l4oii, Boll. Scientif. Yavig XIII, pp. 22, 24, f. 9-14. 

(Psorosperrns of doerina aemun Bdbiuui, 1883, Journ. de Microgr. Paris, VII, pp. 201,204, fig. 
44.) 

Spore: Wider than 1wg. 
Habitat: On Gp-nnocephalus cernua L. 
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Myxobolus?? zschokkei, sp. nov.” 
(Psorosperms of Cwegoaue fera Zschokke, 1884, Archiv. de Biol. v, pp. 234-5, t. 10, f. 16.) 

Cyst: Oval, pea to nut size; multiple (up to 30). 
Spore: Body lenticular or oval, a little wider in front than behind; often bearing 

in front a blunt prolongation; posteriorly one distinguishes two tails” (queues) 6 to 8 
times longer than the body, a,ttenuating posteriorly, curved and undulating ; the num- 
ber of two ‘6 tails” is constant; a t  the pole opposite to the’6b tails” are 2 oval, trans- 
parent anteriorly converging vesicles; one sometimes sees, however, an extremely fine 
canal extending from the posterior end of each vesicle to the base of the corresponding 
‘(tail”; the vesicles then probably play here also the rBle of receptacles for the ‘4 tails”; 
round refractile globules are also seen at hhe bases of the vesicles; the remainder of the 
body is filled by a homogeneous plasmic mass which frequently contracts to the center 
of the body cavity, forming a clearly distinct round or oval mass. 

Habitat: Subcutaneous and superficial intermuscular tissue of Coregonuus fera Jur. ; 
April and May. 
Myxobolus brevis ThtSlohan, 1892. 

Myxobolue medius ThBlohen, 1892. 

, 

’ 

Henneguya brevia, Bull. SOC. philomat. Paris, IV, p. 177. 

Henneguya media Bull. Soc. philomat. Paris, IV, p. 176. 

Myxobolus monurus, sp. nov. . 
(Psorosperms of Aphredoderua aayaitus Ryder, 1880, Arner. Nst,. XIV, pp. 211-212, fig. 1, 2.) 

Cyst: Lenticular, large, about 20 in number. 
Spore: Tailed; body lenticular or slightly obovate; tail undivided, thick a t  origin, 

gradually attenuating, more or less curved, 2 to 3 times as long as body; capsules 2, 
equal, subparallel. 

Habitat : Subcutaneous intermuscular tissue of A. sayamus from near Woodbury, 
N. J. 
Myxobolus macrurue, sp. nov. 

Cyst: 15 to 20 or more, the size of a pinhead. 
Spore : Plainly dorso-ventrally asymmetric; tailed; body round-elliptic; 10 or 11 

JA long; 6 to 8 p broad; 4 p thick. Shell insoluble in sulphuric acid (cold, concen-( 
trated) ; superior valve more convex than inferior; tail somewhat loss transparent than 
shell; completely dissolved by cold concentrated sulphuric wid ; almost or entirely in- 
visible in balsam; length 30 to 40 p, usually much less, the attenuate posterior portion 
being easily, and consequently frequently, broken oE; tail separates entirely from 
shell by iodine water. Capsules 2, equal; nuclei adplur. 4, 2 of them being the peri- 
cornual; vacuole present. 

Habitat: Cysts invariablyt embedded in the subcutaneous tissue of some part of 
the head (especially the under surface of the lower jaw) of Hylopathus nuchalis Ag., 
from the Neches River, 14 miles east of Palestine, Texas, November 24,1891. 

* Dedioated to Dr. F. Zschokke, of Rssel. 
t Among severd hundred cyBts, one was seen at the base of tho pectoral fin, E ~ Y  3 mrn. behind 

the head. 



ON THE CLASSIFICATION OF THE MYXOSPORIDIA. 417 

Myxobolus strongylurus, sp. nov. 
(Psorosperms of Synodontis gchal, Miiller, Muller’s Archiv., 1841, pp. 480-481, t. 16, f. 2.) 

Spore: Body anteriorly blunter than in H. sclbixurws; length of body 9 p ;  breadth 
5.4 /u; tail single, undivided, very peculiar in being constantly oblique in the longi- 
tudinal plane. 

Myxobolus kolesnikovi,‘ sp. nov. 

Habitat: Encysted in skin of head of 8. schal from the Nile. 

(Psorosporms of Covegosus fora Kolesnikoff, 1886, Vetor. Vostnik I<harkoff.,v, pp. 242-248, f. 1-3.) 
Cysts: Numerous (up t o  S O ) ,  spherical or oval, 10 to 30 min. long by 7 to.20 mm. 

broad. 
Spore: Round or oval with a shmp anterior end; tail single or double, thick at 

its origin, attenuating gradually. 
Habitat: Interstitial couuective tissue of the thoracic rnuscles of Ooregomus fera 

Jur. 
Kolosnikoff’s figures show the “double” tail to be merely the separated (lat- 

erally shifted) halves of the really single tail. To this species should probably be 
approximated one of Cleparhde’s 3 forms, t viz, the tailed form habitant in the muscles 
of C. jbra. 
Myxobolus linearis, ap. nov. 

(Psorospernis of Pindodue seba end of Platystoma faeoiatuni Miiller, Miiller’u Archiv., 184.1, p. 

Spore : Body lanceolate-linear ; length 3 t o  4 times breadth j capsules 2,  equal, 
elltirely pa;rallel-appr.essed; tail single, occasionally double. 

Habitat: Cysts in ineiiibralie lining branchial cavity of Rhamdia sebm Cuv. & Val., 
and in branchial lamella of Pseudoplatystoma fasoiatzm L., both from South American 
rivers. 

Iu cysts at the base of the dorsal fin of Ameiurzcs melas Raf., from Storm Lake, 
Iowa, a spore occurs which I strongly suspect to be identical with this species, as it 
aiiswers in every respect to  the above (rather meager) diagnosis. It is peculiarly 
interesting, as the tail is composed of a dorsal and a ventral half, and is insoluble in 
sulphuric acid (cf. M. 1nacrur26s). 
Myxobolus schizurus, sp. nov. 

489, t. 16, f. 10). 

(Psorosperme of E8ox Zicciu8 Miiller, Miiller’u Archiv., 1841, pp. 477-478, t .  16, f. 1.) 
cyst: 0.44 to  1.09 mm. in diameter. 
Spore: Body oval, length 12 p ;  breadth G p ;  thickness one-half the breadth; tail 

stout a t  origin, 3 to 4 times length of body, very frequently (probably as a rule) inore 
or less bifurcate; capsules 2, equal, diverging posteriorly. 

Habitat: In cellular tissue of the eye muscles, in that of the sclerotic, and in that 
between the sclerotic and choroid of Esom lucizcs in May and June. Muller failed to find 
it in North American pikes. 

- - - ____ 
* Dedicated to N. F. Kolesnikoff, who first figured this form. 
tclaperede in Lntiel’s Hist. N;& (1. Poissons du bassin du Limen, pp. 113. 

F. C. B. 1891-27 
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Myxobolus crepliuj* sp. nov. 
(Psorosperms of Acerina vulgaris Creplm., 1842, Wiegm. Archiv. f. Natiirgesoh, I, pp. 61-63, t. 1, 

f. 1 a-e; cf. Weltner, 1892, Sitzimgs.-Ber. Ges. Naturf. Preunde Berlin, pp. 29-31, 34). 
Spore: Body elongate ventricose-elliptic; leiigth 17.3 p j breadth 5.8 p ;  tail simple, 

Habitat: On Gymnocephalzcs cwnua L., collected March 14,1837. 
Weltner believes the form observed by him in the ovary of Esox lucizca to be iden- 

Weltner’s species was sometimes tailed and sometimes untailed. 

as long as or a little longer than the body; capsules 2, equal. 

tical with this form. 
Myxobolus psorospermica ThBlohan, 1892. 

Myxobolus diplurus, sp. nov. 
Henneguya psorospermica, Bull. SOC. philomat. Paris, IV, pp. 167, 176. 

(Psorosperms of kidney of Lota vulgaris Biitschli, 1882;Bronn’s Thier-Reich, I, t. 38, f. 21.) 
Description (from figure). 
Spore: Capsules 2, equal, posteriorly situated; tail double from base, the 2 halves 

Habitat: Kidney of Lota lota L. 
adnate. 

CHLOROMYXIDK: fam. nov. 

(“ Chloromyx6es ” et “ Myxidiees ’’ (pars) Thhlohan, 1892, Bull. SOC. philomat. Paris, IV, pp. 
173, 176.) 

Definition: Phoenocystes destitute of antero-posterior, but possessing bilateral, 
symmetry$ capsules in 1 group at the anterior end; a bivalve shell, the plane of 
junction of whose valves is perpendicular ( 9 )  to the longitudinal; no vacuole; type 
genus Chloromyxum Ming. 

CHLOROMYXUM Mingazxini, 1890. 

Bull. SOC. Nat. Napoli, IV, p. 160; ib., Sphmrospora, Myxosoma et Mixnsoma t T%lohau, 1892, 

Definition : Chloromyxidoe with subspherical or ovate spores, whose breadth does 
n9t exceed their length ; valves hemispherical ; sporoplasm bilaterally and symmet- 
rically situated; type C. leydigii. 

Bull. SOC. philomat. Paris, IV, pp. 173, 175-6. 

CHLOHOMYXUM sene. strict. 

Definition : Quadricapsulate Chloromyxa; type 0. Zeydiqii. 
Chloromyxum fluviatile ThBlohan, 1892. 

Bull. SOC. philomat. Paris, IV, pp. 173, 176, fig. 2. 

*Dedicated to the discoverer, J. C. L. Creplin. 
t Imperfect from unilateral position of sporoplasm in Ceratomyxa. 
iSee subgenus Sphmrospora, p. 419. The table on p. 411 S ~ O W S  that Sphcerospora and Mixosoma 

differ from Chloromyxum by only :t single character, viz: tho number of’ the capsules. As shown on p. 
411, this character is a subordinate one comp:ired to the  grouping and position of the capsules, in 
which latter all the  three genera agree. 

The two unispecific genera Sphwospora and Mixosoma have (a t  least as far as the record now 
shows) absolutely no distinctive character but the shape os 1We spore. They are therefore fused. Provi- 
sionally (but with some hesitation) I have recognized Sp7mrospora (including Mixosoma) as a sub- 
genus. It 
is also worthy of note that the possibility of tranRitions are by this definition arbitrarily excluded, 
inasmuch a8 all our experience shows that increase of capsule number is by dnpliuation and not by 
addition. So that the possibility of its ultimate entire fusion with Cl~loromyxum seems by no means 
remote. 

They may, therefore, all be gronped under one genus. 

Its sole claim to such distinction rests on 2 capsules as against 4 in Chloromyxum proper. 
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Chloromyxum mucronatum sp. nov. 
(Psorospermsof Gadus lota Lieberkiihn, Miiller’H Archiv., 1854, pp. 352-3, 368, t. 14, f. 5, C.) 

Myxosporidiurn : Measuring 75 11 or less j ,spherical or ellipsoidal, rarely irregukw. 
Spore: Broadly rounded-oval; concave pointed anteriorly; length ad max., 8 p. 
Habitat: Free in urinary bladder of Lota lota L. 

Chloromyxum leydigii Mingaz., 1890. 

Chloromyxum Incisum sp. nov. 
Boll. SOC. Nat. Napoli., IV, pp. 160-4 (see also the next species). 

(Psorosperms of Raja batis LeXdig, Miiller’s Archiv., 1851, pp. 225-226, 234, t. 8, f. 4a-f,)  

Myxosporidium: Biliary yellow, roundish or somewhat elongate, 89 to 88 p in 

Spore: Sharply cuneate-oval, posterior border radiate-incised, resembling a radiate- 

Habitat: Free in gall-bladder of  Raja batis L. 
In face of the striking difference between this spore-form and C. lcydigli, the 

present evidence (which consists of Mingazzini’s opinion” without any detailed evi 
dence, Perugia’s opinion,+ too little explicit, and the probably not independent opiiiion 
of Th6lohan $) is insufficient to warrant the fusion of the two forms, especially as it 
does not appear that either Mingazzini or Perugie examined the gall-bladder of  
Raja batis. 
Chloromyxum ? ? ooQgri Perugia, 1891. 

diameter, without or with 1 to 4 pansporoblasts. 

ribbed Lamellibranch shell. 

lllpmpo?.idium ooiyiri, Roll. Scientif. Pavia, XIII, pp. 246 ,  f. 15-20. 
Habitat: Gall- bladder of Leptocephalus coRgcr collected in August, 1890. 

Subgenus SPHBROSPORA ThSlohan, 1892. 

Bull. SOC. philomat. Paris, Iv, p. 175; MixosomaQ et lllyxoeonta ibid., p. 175. 
Definition : Bicapsulate Ohloromyxa; type ChZoromyxum (a) elegans Th61. 

Chloromyxum elegans ThBlohan, 1892. 

Chloromyxum dujardini ThOlohan, 1892. 
Sphmrospora elegane, Bull. SOC. philomat. Paris, IV, pp. 167, 175. 

(Psorosperms of Cyprinus rutilus (pars) Miiller, Miiller’s Archiv., 1841, pp. 481,486, t. 16, f. 4 h, a; 
psorosperm of Cyprinus m~tlrrop7~thaZmus Dujakdin, 1845, Hist. Nat. des Iielminthes, p .  
644, t. 12, f. 12 N,, 12 Ne.) 

Mxosoriba dujardini, Bull. SOC. philomat. Paris, IV, p. 175. 
Myxosporidium : 1.25 t o  1.50 mm. long. 
spore: Ovate, pointed anteriorly, broadly rounded posteriorly; length 10 to 12 p ;  

capsules 2, of equal size. 
Habitat : Branchial lamellae of Leuciscus ( fieardiilaius) erytlwophthalfitus from the 

Vilaine, at Rennes, France; pseudobranchize of  Leuciscus rm%hs, from German rivers. 
Concerning the form observed.by him, Muller says: 
Once there was found on the pseudobranchim (Nebcnkiemeiz) a mass of small yellow cysts. Tho 

This time all the cysts contained elongilte capsules with pointed ante- 
On the flat border the convex surfaces were exactly 

sine of this mas8 was 4 lines. 
rior and bluntly rounded posterior ends (f. 4 b).  
equal md the two diverging vesicles were attached interiorly a t  their points. 

____ _._ _- - - .- -- __ - - - - - -. - - - -- _._ - 
”Boll. Soo. Net. Napoli, 1890, IV, pp. 160-161. 
t Boll. Scientif. Prwia, 1890, XII, p. 138. 

Bull. SOC. philomat. Paris, 1892, Iv, p. 176. 
Q Type Chloromyxunk (Mixasoma) dujardini. 
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Thus this form was never found coexisting in the same cyst with Myxobolus 
cycloides si). not-. Considering the great frequency of occurrence of the latter species 
such coexistence would be expected if they were merely different forms of one species. 
Their persistent non-association thus strongly re6nforces the argument in favor of 
their specific distinctness,-ilrawii from their difleren t characters. 

The synonymy is on the authority of Thdlohan (letter to the author, 1893). He 
has found Mixosoma clujardini upon both of the fishes i~mned above and believes that 
Muller’s and Dujardin’s figures represent the same species. 

CERATOMYXA ThBlohan, 1892. 

Bull. Soo. philomat. Paris, IV, pp. 169, 175. 
Definition (provisional) : ChZoromyxidm with bilaterally symmetrical, transversely 

extended, sub-isosceles-trianguhr spores, whose breadth greatly exceeds the length; 
valves hollow-conical with solid tips; sporoplasm uuilaterally and asymmetrically 
situated; type C. sphccrulosa Th6l. 
Ceratomyxa sphaexuloaa ThBlohan, 1892. 

Bull. Soo. philomat. Paris, IV, pp. 171-3, 175, fig. 1. 

MYXIDIIDA: fam. nov. 

( 4 ‘  MyxidiBes” (paw)  ThBlohan, 1892, Bull. SOC. philomot. Paris, IV, pp. 173, 175.) 
Definition (provisional, as regards negative characters) : Phm~tocystee destitute of 

autero-posterior, but possessing bilateral symmetry ; capsules in 8 groups in the (righ: 
and left) wings j no bivalve shell; no vacuole; type (aud only) genus Myxidium Butschli. 

MYXIDIUM Biitschli, 1882. 

Bronn’s Thier-Reich, I, t. 38. 
Definition : Characters those of the family; type iM. Zieberkiihnii Biitschli. 

Myxidium lieberkuhnii Biitsohli, 1882. 
Bronn’s Thier-Roich, I, t, 38, f. 12-15. 

Probably a second species is Leydig’s (‘ psorosperm 77 of the bile-ducts of Raja 
batis, Muller’s Archiv, 1851, pp. 226, 234, t. 8, f. 4g. 
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