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ADVERTISEMENT. 

UNITED STATES COMMISSlON OF FISH AND FISHERIES, 
1Taslvington, D. 0. 

Oongress, by joint resolution of February 14, 1881, authorized the printing of an 
annual bulletin for the publication of' new observittions, discoveries, and applications 
relating to fish culture and the fisheries. The previous numbers of this bulletin have 
been composed chiefly of short articles, extracts from the official correspondence, and 
translations of foreign papers. The increased operations of the Fish Commission dur- 
ing 1888 have made it possible, however, to apply the bulletin for that year almost 
exclusively to the results of the Commission's work, and the present volume will be 
found to contain much original material of great importance to the different fishery 
interests. A few changes have also been made in the printing of the volume which 
are considered to be advantageous. The size of the page has been slightly enlarged 
to a€&'ord the necessary space for suitable illustrations, and the unbound edition of 
the volume has been issued in the form of completed papers instead of by signatures 
8s heretofore, thereby permitting of a more judicious distribution of its several parts. 
The present bulletin is the eighth of the series. 

MARaEALL MoDONaLD, 
~OTttTtti86iOnt3Y. 
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A.--INTRQDUCTION. 

1. PREVIOUS KNOWLEDGE RESPECTING T H E  FISHING GROUNDS OF T H E  NORTH 
PACIFIC OCEAN. 

Although it had been known for many years that the Pacific coasts of North 
America. were abundantly provided with choice varieties of edible fishes, it was not 
until 1880 that even the economic species inhabiting that region were thoroughly 
Rtudied and claseified, and the Alaskan cod determined to be the same AS the cod of 
the North Atlantic. The first cod brought to San Francisco from t.he North Pacific 
region were taken in 1863 off the island of Saghalien, in the Ochotsk Sea, by a vessel 
which discovered them by accident. Two years later seven vessels were engaged in 
this fishery, and in 1866 they began to fish in the neighborhood of the Shumagin 
Islands, on the Alaskan coast. The largest number of vessels that took part in this 
industry prior to 1880 was twenty-one, in 18'70 ; while the largest catch was made in 
1879 by thirteen vessels. 

The absence of large and convenient markets has hindered the development of the 
ocean fisheries on the Pacific coast, notwithstanding that their practically unlimited 
resourcea have beeu widely known and frequently discussed. But with the completion 
of several railroads, affording the means of transporting fresh produce into the interior 
of the country, with the prospect of establishing a large and lucrative trade in salt cod 
and other species with the markets of South America and Asia, and, not least impor- 
tant, with the advent of New England fishermen, a renewed and stronger interest has 
sprung up in relation to these same fisheries, which seems destined to exert a marked 
iufluence upon the future welfare of the Pacific States aud Territories. 

Until the summer of 1888, however, no systematic investigations had been made 
to determine the exteut and character of any of the fishing grounds located in the 
North Pacific &em. Prof. George Davidson, in the Alaska Ooast Pilot for 1869, 
mentiom several shallow off-shore soundings, indicating the existence of banks, on 
someof which he  found cod to be abundant. In the report of the United States 
Department of Agriculture for 1870, Mr. William H. Dall has brought together all of 
the information that was obtainable at that time respecting the fishing grounds and 
food-fishes of Alaska. The same subject was further elaborated and brought down to 
1880 by Dr. T. H. Bean, in two important papers which have been published by the 
0. 8. Fish Commission.1 The fishing grounds between the Straits of Fuca and Lower 

Tarleton H. Bean. The Fishery Resouroea and Fishing Groiinds of Alaska. <The Fisheries and 
Fishery Industries of the United Btates, by George Brown Goode and a staff of asaooiatee. Seotiou 

The Cod Fishery of Alaska. <Idem. Seotion V, pp. 198-226. Waahington, 1887. 

- 
pp. 81-115. Washington, 1887. 
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California were also reported upon in 1880 by Dr. David 8. Jordan, who was able to 
procure but few data concerning them, although many portions of this coast were 
otherwise well known. 

The following account of the Alaskan grounds is extracted from Mr. Dall’s 
report : 

“The most fruitful of the Alaskan fishing grounds are considerably to the north of 
the limit of the migrations of the cod, and may be said to extend northwest from Yak- 
utat or Bering Bay along the coast and the line of the Kadiak and Aleutian Archi- 
pelagoes. The cod banks are generally in the vicinity of land, yet off-shore banks 
have been and will continue to be discovered, though the fishermen endeavor to retain 
the secret of such discoveries. Such banks are usually to be looked for in the 
direction of tho trend of the adjacent islands or in lines parallel to that trend. The 
soundings of Portlock! Vancouver, and t h e  U. 5. Coast Survey expedition prove the 
existence of a comparatively shoal bank extending along the southeastern coast of 
Afognak and Kadiak, with a deep pocket (no bottom a t  90 fathoms), 25 miles east of 
St. Paul. The shoalest water found upon this bank by Mr. Davidson, of the U. 8. 
Coast Survey, was 45 fathoms. It probably extends along the southeast shore of 
Kadiak. Belcher caught cod and halibut off Cape Greville, the eastern point of 
Kadiak. South by east 14 niiles from’the eastern end of the easternmost point of the 
Trinity Islands, Vancouver found bottom at 50 fathoms, and 15 miles south of Ukamok 
at 75 fathoms. Thirty-five miles east of the south end of the island of Niuniak, the 
most southern of the Shumagin Group, Mr. Davidson obtained bottom at 40 fathoms, 
and 9 milessoutheast of the Sannakh Reef at 35 fathoms. Near this last-named locality 
Cook caught over one ’hundred halibut, ranging from 20 to 100 pounds each; he there- 
fore called it Halibut Island. Mr. Davidson discovered a fine cod bank about 65 miles 
southeast (true) from the middle of Akutau Pass and 40 miles south-southeast from 
Unimak Pass. Here the water has a depth of 60 fathoms, with pebbly bottom. Many 
fine cod were caught, of which one was 36 inches long, 23 inches in girth, aud weighed 
27 pounds. 

g L  Some of the vessels are said to commence fishing along the coast north of lati- 
tude 640 40’ north, and to work northward along numerous banks which they have 
found. The fish are taken in from 15 to 40 fathoms, the very best fish in tho deepest 
water.. The banks aloug the Gulf of Alaska, around the Kadiak Group, and part of 
the Aleutian Chain have an’ area of not less than 45,000 square miles, with a depth of 
not over 50 fathoms. If t h e  fishing depth extends to 100 fathoms there is littie doubt 
that the cod-fishing area will reach 100,000 square miles. In addition to the fisheries 
of the Great Bank the cod are reported to run in great numbers in and around the 
entrance of Hamilton Bay, near t h e  western part of Frederick Sound. Lisianeky 
caught them with hook and line in Sitka Sound, Portlock abundantly at Port Etches, 
and Belcher near Cape Chiniak.” 

After discussing the in-shore cod-fishing grounds along the Ala,skan coast, Dr. 
Bean states that i b  extended areas of souudings on which cod assemble in great masses 

J David S. Jordan. The Sea Fishing Grounds of the Pacific Coast of the United States from the 
Straits of Fuca to Lower California. <The Fisheries and Fishery Industries of the United Statee, eto. 
Seotion 111, pp. 79,80. Washington, 1887 

$The Food Fishes of Alaeka. <Report of the Conmissioner of Agrioulture for tho year 1870, 
pp. 375-392. 
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are present in the Gulf of Alaska, but they have been but little investigated, and their 
limits and characteristics ar0 imperfectly known.” He then describes each of the off- 
shore fishing. batnks known to exist in this region a t  that time, giving in some det’ail 
the incidental aud unconnected observations by which they were distinguished. From 
this account the  following summary has been prepared : 

Portlock Bank.-Enown chiefly from a single series of soundings extending in a 
northeasterly direction from the eastern ‘end of Eadiak Island, about 115 miles, with 
more nuinerous soundings near the land. A few widely separated soundings indicated 
the extension of the bank along the southeastern side of Eadiak Island, where Alba- 
tross Bank has recently been developed by the Fish Commission. The extent and out- 
line of these banks were wholly unknown. 

fihumagin Bank, formerly called Simeonoff or Selniuoffsky Bank, was indicated by 
only two accurate soundings off shore. This bank had, however, been resorted to by 
fishing vessels from which further information of a general nature was obtained. I t s  
length was estimated by different persons a t  from 10 to 40 miles. 

fiannakh Bank was located by two positions. 
Davidson Bank, south of Uuimak Pass, was known solely from the observations 

of Prof. George Davidson, of the U. S. Coast Survey, who made a number of sound- 
ings upon it in depths of 60 to 60 fathorns, and established its character as a fishing 
bank by making several successful trials for cod. 

Single soundings are recorded by Dr. Bean south of Unalashka Island, south 
of Umnak Island, and south of’ Amchitka Islaud; and he also describes mauy grounds 
near the shore, especially in the neighborhood of settlements. Most of the fishing has 
been done on these in-shore. areas at such dishnces as may be traversed by canoes 
and dories.” 

The following extract from Dr. Jordan’s report states concisely the condition of 
the ocean fisheries between the Straits of Puca and Lower California a t  the time of 
his investigations in 1880 : 

4‘ Except the salmon fisheries of the Sacramento and the Oolumbia, and the ocean 
fisheries in the immediate neighborhood of Ban Francisco, the fisheries of the Pacific 
coast exist only as possibilities. For the most part only shore fishing on ths  smallest 
soale is done, a d  no attempt is made to discover off-shore banks, or to develop them 
wheu discovered. Q * * Between the rocky headland of Point Reyes and the 
entrance to the Golden Gate ia a long stretch of smootb sandy bottom a t a  considera- 
ble depth. The bottom here swarms with flounders, and a mode of fishing ispursued 
analogous to the trawl netof tho Atlantic-the fishing of the paranzella. This mode 
of fishiitg is doubtless possible outside of the kelp at many places along the coast, but 
the markets elsewhere are too small to make it profitable, excepting ou a few small  
reefs in the neighborhood of the FaralIones where rock cod abound, and at the mouth 
of Monterey Bay; and beyond this stretch of deep water uow fished by the paranzella, 
we can hardly say that any definite off-shore fishing grounds exist south of the Straits 
Of Juan de Fuca. Off the mouth of the Straits of Fuca, about 8 mils8 northwest of 
Oape Flattery, there is an extensive halibut bank where the Indians take halibut in 
large numbers, and which may some tiue become of imp&tance to  the white people?’ 

’ 
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2. PLANS AND NARRATIVE O F  T H E  CRUISE. 

Platm.-The steamer Albatross was dispatched to the Pacific coast for the pur- 
pose of investigating the ocean fishing grounds adjacent to the territory of the United 
States, and with a view to furnishing accurate information respecting their positions, 
characteristics, and resources, to the American fishermen. Barring the fact that they 
are much less resorted to a t  present than are the corresponding grounds upon the 
Atlantic coast, there was greater need of subjecting them to a careful survey, as even 
their outlines and surface contours had never been determined, while the same features 
of tho eastern grounds have been known to a large extent for mariyyears. The 
steamer Albatross is especially adapted for the different branches of t h i s  class of work, 
having all the most approved appliances for sounding, dredging, and fishing, many of 
which have originated or been perfected in the service of the Fish Commission. She 
was commanded by Lieut. Commander Z. L. Tanner, U. 13. Navy, who had been in 
charge of all of her operations on the Atlantic coast. Mr. Charles H. Townsend, who 
had had several years' experience in Alaska, acted as naturalist, while fishery matters 
were attended to by Mr. A. B. Alexander, formerly of the Gloucester (Mass.) fishing 
fleet. 

Considering that the season was well advanced before it was possible to begin 
active work, i t  was decided to send the Albatross directly to Alaska, where good 
weather for her operations could not be expected to  continue beyond the summer 
months, after which she would return to the coasts of Washington Territory, Oregon, 
and California. The region selected for exploration was to the south and southeast 
of the Aliaska Peninsula and the easternmost of the Aleutian Islands, comprising the 
entire width of the submerged continental plateau between the island of Unalashka 
and the longitude of Prince William's Sound, as the principal known fishing banks 
were contained in this area. Lines oS soundings were to be run over as large a part 
of the region as possible, with the object of locating all of the elevations of the bottom 
which might properly be designated as banks. The latter, wherever discovered, were 
to be carefully sounded over in order to determine their extent, outline, and surface 
contour, and the oharacter of the bottom, The richness of the bottom as depend- 
ent upon the abundance of animal life, indicating good feeding grounds, and the 
actual presence, abundance, and size of edible fishes, especially the cod, were to be 
ascertained by frequent dreagings and by the use of hand lines and trawl lines. 
Attention was also to be paid to the surface-schooling fishes, to the imporrdnt question 
of the bait supply, to the history and present condition of existing fisheries, and to all 
other matters bearing upon these subjects. 

When the weather became unfavorable for continuing the work in the Alaskan 
region, the steamer was to return south, and, after refitting at Seattle, begin upon the 
same basis the exploration of the coasts of Washington Territory and Oregon. 

Narrative.-The steamer Albatross left San Francisco, Cal., for Alaska July 4,1888, 
at 9.30 a. m. Thirty live lobsters, being part of a shipment sent to California from the 
New England coast in June, were taken on board and carried as far as Trinidad Head 
light-house, California, in  abouf latitude 410 N., whore they were planted in a favor- 
ble locality which had been recommended by Prof. George Davidson. Being detained 
by head winds on the way to the coaling station i k t  Ueparture Bay, Vancouver Island, 
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it was aonsidered prudent to make a short stop a t  Esquimalt, situahd at the south- 
eastern extremity of the same island, where a small  upp ply of coal was obtained from 
Her Britannic Majesty's dock-yard. The coaling of the ship a t  Departure Bay was 
finished July 11, and she immediately proceeded northward by way of the inland pas- 
sage between Vancouver Island and the mainland. An anchorage for the night was 
made in Tribune Bay. Seymour Narrows were passed the next morning jus t  as the 
tide was beginning to ebb, which caused. strong eddies and whirls, but t h e  passage 
was made without difficulty. Stops were made the same day at Alert Bay and Port 
Rupert for the purpose of obtaining a supply of clams to use as bait on the northern 
fishing grounds. A large number were secured at the latter place, where the steamer 
also anchored for the night. 

Leaving Fort nupert July 13, the steamer passed through Goleta Ohannel and 
thence into the open sea, where a course was laid in the direction of the Shumagin 
Islands. July 19 a line of deep-sea soundings was boguu in a depth of 2,550 fathoms, 
latitude 620 15' N., longitude 1560 37/ W., and carried during that and two succeeding 
days, 390 wiles N. 8130 W. to off Unalashka Island. A line of soundings was run from 
the end of this series to the mouth of Eiliuluk Bay, Unalashka Island, and the inves- 
tigation of the Alaskan fishing grounds was then begun. The details of this work are 
fully explained in a subsequout part of this report, and only the general progress of 
the steamer ard the principal points of interest visited need be mentioned in this con- 
nection. The researches were carried northeastward from the vicinity of Unalashka 
to the reported position of Pamplona Rocks, the most time being spent in those regions 
where banks had been reported by the fishermen or where their existence had been 
conjectured upon other evidence. 

Ten or eleven days were spent in the vicinity of Unalashka and Unimak Islands, 
including Davidson Bank. Soundings mere carried through Unirnak Pass and off the 
northern side of Akun and Akutan Islands to Iliuliuk Harbor, Unalashka, where a 
supply of coal was obtained and where opportunity was given to study the fisheries 
and the in-shore fishing grounds of the region. The reported positions of Lenard 
Rock and Anderson Rock south of the Sannakh Islands were examined July 30, and 
on the following day the steamer arrived at  Humboldt Harbor, Popoff, one of the 
Shumagin Islands. A t  this place the services of Oapt, Paul M. Pavloff, a well-known 
pilot of the coast, were secured. Subsequently, Eagle Harbor, Nagai Island, and 
Yukon Harbor, Big Koniushi Island, were visited. About six days were spent in the 
region between the Sannakh Islands and the Shumagins, and on Shumagin Bank, the 
exploration of which was completed August 6. From the Shumagin Islands sound- 
ings were carried to Mitrofania Island and Bay on the mainland, and thence to Light- 
house Rocks, Chirikoff Island, and the Trinity Islands, the Albatross arriving at  Old 
Harbor, on the southern side of Eadiak Island, August 10. The development of Alba- 
tross Bank occupied five days, and on the 14th the harbor of St. Paul, a t  the eastern 
end of Eadiak Island, was reached. The steamer was detained here until the 20th in 
coaling and iu studying the fisheries and shore fishing grounds, beginning the inves- 
tigation of Portlock Bank August; 21. On the afternoon of the 24th an anchorage was 
made off Middleton Island, which was visited the next day for the purpose of deter- 
mining its precise position and the character of its surroundings. From this point 
the Albatross proceeded to one of the reported positions of Pamplona Rocks, in lati- 
tude ti90 03' N., longitude 1420 40' W., where a thorough search was made for these 
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supposed dangers to navigation, but no trace of them was found within 20 miles of 
this locality. Having finished this examination, a course was laid down the coast, 
sounding and dredging stations occasionally being made on the way until September 
1, when the steamer entered Goleta Channel and proceeded through the inland pas- 
sage to Departure Bay, making night anchorages in Alert Bay and Tribune Bay. 
After coaling a t  Departure Bay the voyage was continued to Seattle, Wash. Several 
casts of the beam trawl were made during the inland trip from Goleta Channel south- 
ward. 

It was September 6 when the Albatross arrived at Seattle, where she was detained 
until the 17th of the same month, undergoing a few necessary repairs. The examina- 
tion of the coasts of Washington Territory and Oregon was then begun. During the 
progress of th i s  work visits were paid to Port  Townsend, Neeah Bay, Victoria, Barclay 
Sound, and Departure Bay, the last three places being on Vancouver Island. The 
first trip lasted until October 1, during which time the explorations were carried on 
along the outer coast from Barclay Sound, in the north, to off Shoalwater Bay, Wash- 
ington Territory, in the south. Four days were spent a t  Seattle, after which the work 
was continued southward from Shoalwater Bay to Heceta Bank, Oregon, a visit also 
being paid to Astoria, at the mouth of the Columbia River. San Francisco was reached 
October 21. 

3. SUMMARY O F  RESULTS. 

ALASKA. 

As previously explained the steamer Albatross was sent to Alaska chiefly for the 
purpose of developing the off-shore fishing grounds occurring upon t'he submerged 
continental border south of the Aliaska Peninsula and the easternmost of the Aleu- 
tian Islands. Work was begun i n  the neighborhood of Unalashka Island and carried 
thence eastward to the reported poRition of Pamplona Rocks, in latitude 890 03' N., 
longitude 1420 40' W. Although much foggy weather was encountered, making i t  
difficult at times to locate the sounding stations wi th  actcuracy, the  investigations were 
vigorously pushed and most successful results were accomplished. When detained in 
port for the purpose of coaling or to escape bad weather, attention was paid to the 
in-shore fishery resources and to the practical fisheries, respecting both of which sub- 
jects important information was obtained. In the report following this summary will 
be found a complete detailed account of all of these explorations, the brief outline of 
results here given having reference only to the off-shore grounds. 

The five banks whose positions were indicated by older surveys, namely, David- 
son, Sannakh, Shumagin, Albatross, and Portlock Banks, were more thoroughly exam- 
ined than were the intervening areas, some of which, however, may, upon further 
examination, prove to contain fishing banks of equal value, and not inferior in size to 
at least the smaller of the banks mentioned. Good fishing was obtained at nearly all 
localities where trials were made with hand lines, 'whether upon defined banks or upon 
the more level grounds between them, and it is natural to infor that the entire sub- 
merged plateau from off Unalashka Island to Pairweather Ground is one immense fishing 
bank, limited upon the outer side only by t h e  abrupt slope, which may be said to begin 
about the 100-fathom curve. Equally good fishing can not be expected to exist in all 
parts of this area, some plms being more favorable for the feeding aud spawning of 
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the cod and halibut than others, and as a rule the larger fish have to be sought for in 
the deeper waters. This important tract of fishing ground can best be compared with 
the succession of well-known banks which skirt the southern border of the British 
Provinces on the eastern coast of North America from the Gulf of Maine to beyond 
Newfoundland, bu t'its total area is much less. 

HYDROGRAPHY OF THE ALASKAN FISHING GROUNDS. 

Vicinity of tJnalash1ca.-Que line of soundings was made in approaching Eiliuluk 
Bay from the south, and another from the same bay in a southeasterly direction to 
the 100-fathom curve, which was traced eastward to Davidson Bank. A third line 
was also carried along the inner edge of the plateau from the entrance to Akutan Pass 
to Davidson Bank. These soundings were not sufficient to demonstrate the existence 
of a defined bank in this region, but i t  was estimated that an area of about 2,000 
square geographical miles to t h e  westward of Davidson Bank was suitable for fishing. 
The width of the plateau at thi8 place varies from 15 to 24 miles inside of the 100- 
fathom line. Beyond this line the bottom drops off very suddenly here as elsewhere 
along this part of the Alaskan coast, a depth of 1,961 fathoms having been found 
within 34 miles of Unalashka. 

Davidson Bank-This bank was discovered over twenty years ago by Prof. George 
Davidson, of the 13. S. Ooast Survey, who made a number of soundings upon it in 
depths of about 50 fathoms, and found cod abundant iu some places. Its outline and 
surface contour were established by the Albatross with considerable accuracy. The 
bank lies south of Unimak Island, and extends westward fro111 the neighborhood of 
the Sannakh Islands to about the longitude of the southern entrance to Unimak Pass 
(about longitude 1640 40' W.). Its eastern end seems to be continuous with the shoal 
water surrounding the Sannakh Islands j its area was estimated a t  about 1,600 square 
miles. The greatest width of the submerged plateau 08 Unimak Islaiid is 45 to 50 
miles. Depths less than 50 fathoma were found over a large part of t h e  bank, 41 
fathoms being the shoalest water discovered. Between this ,shallow area and the 
islands to the north and northwest of i t  depths of 60 to 72 fathoms occur. 

flannakh Bank.-The shoal water a t  the eastern end of Davidson Bank was traced 
some distance mstward along the southern edge of tho Sannakh Islands, and betweeu 
those islands and the reported potsitions of Lenaxd and Anderson Rocks; but &ill 
farther eastward on the same line of soundings (longitnde 1620 22l W.) a depth of GO 
fathoms was found. Sannakh Bank begins immediately to the northeastward of this 
position, arid covers an estimated area of about 1,300 square miles. Its outline and 
surface contours were eetablished by the Albatrous. It lies to the ea,& and southeast 
of the islands of the same name, is somewhat elongated in shape, and trends in a 
general way northeast and southwest. A small area having depths of 30 to 37 fathoms 
occurs near the center of the bank. A depth of 63 fathoms was found between it and 
the Sannakh Islands, and depths of 76 to 82 fathoms exist 08 the northern edge in the 
direction of the Sandman Reefs. 

Between Bannakh Bank and the Bhwniagin ralands.--In this area about 1,800 square 
miles, more or less adapbed to fishing, were partly surveyed, the depths ranging from 
38 to 74 fstlioms. This region is free from the hidden dangers which render Sannskh 
Bank unsafe to those who are not well acquainted with its surroundings, 
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8humagin bank.-This bank lies to the south 'and southeast of the Shumagin 
Islands, and its outer margin follows approximately the trend of the coast line formed 
by the adjacent islands. It has been traced westward to about longitude 1690 52' W., 
but probably extends farther in  t ha t  direction. East of the 5humagin Islands it; 
reaches north to the latitude of Big Honiushi Island. I ts  width inside of the 100- 
fathom curve varies from 15 to 35 miles, while its area has been estimated at about 
1,800 square miles. The depths over a large part of the bank are less than 60 fathoms, 
and the bank is not separated from the islands by deep water. 

Slmmagin Islands to Xudiak Island.-Only a single series of soundings was carried 
across this wide area to the eastward of Sbumagin Bank, with a double line extend- 
i n g  from t h e  neighborhood of Light-house Rocks to Mitrofania Bay. These sound- 
ings were insuEcient to demonstrate t h e  full value of this region, but they indicated 
the existence of several fishing banks the outlines and chasacteristics of which must 
be left for future investigations. The extent of the area thus part'ly developed was 
estimated at about 4,400 square miles. 

Albutross Balzk.-This bank lies off the southeastern side of Eadiak Island and 
extends the entire leugth of that  island and also in front of the Trinity Islands. At  
the eastern end it is practically coutinuous with Por4Aock Bank. Along some por- 
tions of t h e  coa t ,  as in the neighborhood of Sitkalitlak Island, the bank is separated 
from the land by comparatively deep water, while in other places shoal water inter- 
venes. The 100-fathom curve is distant 25 to 45 miles from the land, inside of which 
limit there is an estimated area of 3,700 square miles. The existence of this bank W ~ R  
predicted by Prof George Davideon upon the evideuce of a few isolated soundings, 
which were the only ones that had been made previous to the investigations of the 
steamer Albatross, from which i t  has derived its name. 

Portlock Bunk.-This is the largest single bank that has yet bee11 discovered on 
the Alaskan coast, its area inside of the 100-fatbom curve being about 6,800 square 
miles, or only 1,600 square miles less than that of George's Bank, the second largest 
of the great banks of the western Atlantic. It extends northeastward frow Kadiak 
Island, in the direction of Middleton Island, a distance of about 120 miles, and is irreg- 
ular in shape. Isolated soundings of 68 to 81 fathoms occur near Kadiak Island, a t  
the western end of the bank, but there are no iudications of a marked or extensive 
depression between the bank and the land. 

From Portlock Bank the soundings were carried to Middleton Island, the position 
of which was ascertained by a careful series of observations on a clear day. Tho 
reported position of Pamplona Rocks, in latitude 690 03' N., longitude 1420 40' W., watB 
next visited, bu t  only deep water was found within a radius of 20 miles of this locality. 
The Albatross then proceeded to Washington Territory. 

Character of the bottom on the ba&s.-Sand was the predominant material com- 
posing the bottom on these several banks, a gray sand being the most common. This 
was combined in many places with pebbles, gravel, or broken shells, which were also 
recorded separately in some localities. Mud rarely occurred upon the banks or any- 
where inside of the 100-fathom line. Bocks were not found upon Davidson Bank, but 
on Sannakh Bank they compose a large part of the bottom, even in t8he deeper sound- 
ings. Rocky patches are numerous on Shumagin and Albatross Banks, bu; were 
observed only at the extreme western end of Portlock Bank, near Kadipk Island. In 
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the region between Sarinakh Bank and the Shumagin Islands the bottom consists of 
sand, mud, pebbles, gravel, and rocks, but the last-mentioned material occurs only in 
the neighborhood of the islands and of Sanuakh Bank. I n  the corresponding are,a 
between the Shumagiu Islands and Eadiak Island fine sand was most abundant in 
depths less than 100 fathoms, with the admixture iu places of pebbles, gravel, and 
broken shells, and occasional patches of mud and coarse sand. Green and blue mud 
usually composed the bottom in depths over 100 fathoms, but sand and rocks were 
also recorded. 

Off Unalashka sand was traced down to a depth of 238 fathoms, with mud at 261 
fathoms. Black sand was found in 342 fathoms just off Davidson Bank, while mud 
occurred in 435 fathoms off Sannakh Bank, with rocky patches a t  depths of 265 and 
464 fathoms. Sand and rocks composed the bottom OE Shumagin Bank, in 105 to 119 
fathoms. Off Albatross and Portlock Banks gray sand was discovered in 208 fathoms 
and black sand in 594 fathoms. Muddy bottom, however, occurs in places close tc 
the 100 fathom line, but in the pocket which indents the southwestern end of the latter 
bank, with depths of 102 to 166 fathoms, the bottom consists entirely of sand. A rock- 
spot was found off Albatross Bank, in a depth, of 455 fathoms. 

RESULTS OF DREDGINGS AND FISHING TRIALS ON THE ALASKAN GROUNDS. 

Dredging trials.-The beam trawl and tho naturalists’ dredge were frequently uaed 
upon the banks in order to determine the richness of the bottom as feeding grounds 
for fish. Nearly all the trials were very ,successful, resulting in the collection of a 
largo amount of material bearing upon tho natural history of this new aud important 
region, The examination and identification of this material will, however, require 
considerable time, and until that  has been done it will be impossible to report upon it 
fully, or, in fact, to state more than its general character and value. As was to be 
expected, the assemblage of forms strongly recalls the h u n a  of t h e  great fishing banks 
of Eastern North America, and many of the species from these two northern regions 
will probably be found to be ideritical on both sides of the continent. The more con- 
spicuous features of the hauls were the fishes, crustaceans, mollusks, and echinoderms. 
Edible fishes, crabs, and shrimps were frequently taken, the last-mentioned group often 
in great numbers. The dredging operations were entirely subordinated to  those of 
sounding, as it was considerecl most important to first determine the outlines and oon- 
tours of the banks, bu t  the results were ample to prove the exceeding richness of the 
grounds with respect to the lower forms of animal life, upon which their value for fish- 
ing entirely depends. The details of the natural history work, so far as they can be 
given at this time, will be found in the main body of this report in conneotion with the 
discussion of each of t h e  fishing banks. 

Trials for  jish.-The trials for fish on the Alaskan banks and other off-shore 
grounds were ninde entirely with hand lines. Cod and halibut were the principal 
species taken, and are the only ones to which we need refer in this connection, Six 
to nine lines were generally used at each trial, which occupied from fifteen minutes to 
Something over an hour each, according to circumstances. Salt clams and salmon 
Were chiefly eniplojed as bait, and pollock, sculpins, and cod occasionally. The depth 
at which the fishing was done ranged from 27 to 84 fathoms, and every variety of 
bottom observed upon the banks w a ~  tried. A complete record of all the captures 

. 
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made, showing the number of individuals of each sex taken, and their average weight 
and length, will be found at the end of this report. 

The fishing trials made by the AZbatross, as every bank fisherman will understand, 
do not furnish positive or conclusive results with respect to the ayerage size of t6he 
fish inhabiting tho bank8. The large cod, as a rule, are the last to be attracted by the 
bait, being 6' tolled" around the ship by the activitx of the smaller fish in finding a 
new source of food. As time was too valuable, in the case of the Albatross, to permit; 
of long stops at any single position, the records concerning the size of fish taken are 
less grati&ing than might have been, A length of 28 iuches is taken as the standard 
size for off-shore fish on the Atlantic coast, and all under this size command a lower 
price in the markets. Out of twenty captures of cod recorded by the Albatross, the 
average size of the fish attained this standard in only six instances; i t  was rarely 
below 24 inches, and generally above 25 iuohes. The trials were usually made during 
the progress of or subsequent to  a souuding or dredging haul, the steamer often drift- 
ing with the tide and changing the ground before the lines had touched bottom. By 
anchoring, and especially by remaining some time in each position, much better results 
would undoubtedly have been obtained., 

Halibut were secured a t  nearly every trial; a record of their size and abun- 
dance will be found,in the description of each fishing ground, and Also in the tabular 
statement above referred to. 

In four trials made off Unalashka Island, aggregating eighty-five minutes, twenty- 
two cod were taken, averaging for the several trials from 21 to 288 inches in length. 
I n  one instance, on Davidson Bank, twenty.five cod averaged 28 inches, and iu another, 
twenty-one cod, 244 inches. Eighteen cod'captured on Sannakh Bank averaged 239 to 
25 inches in length. The cod taken off Unga, one of the Shuma'gin Islands, had an 
average length of 30 inches ; on Shumagin Bank, of 269 inches, and near the Chin. 
koff Island of 238 inches. Several trials were made on Albatross Bank, two of which 
were unusually successful. One was off Tugidak, the westernmost of the Trinity 
Islands, in 37 fathoms, where forty-seven cod were captured in thirty-eight miuutes, 
and the other off Dangerous Cape, Eadiak, in 39 fathoms, where thecapture amounted 
to  sixty-nine cod in fifty minutes. A t  the former locality the fish averaged 289 inches 
in length, and at the latter 308 inches, in both ins'tances being above the eastern 
Lctandard. Pair after pair of cod were hauled up in quick succession at each of these 
localities, and they were seizing the bait as actively a t  the close of the trials as a t  the 
beginning. Only one large catch of cod was made on Portlock Bank, in a depth of 30 
fathoms, where thirty individuals, averaging 27 inches in length, were taken in the 
course of eighteen minutes. 

Bait.-The bait question is one that will occasion no concerti at present. The 
fishermen generally have no trouble in secuxing, during the progress of their work, all 
the bait they need, and several species of bottom-fish, taken in connection with the 
cod, prove sufficiently attractive for the latter species. It is therefore customary, in 
fitting out, to provide only a sufficient quantity of salt herring or salt clams to  make 
the first few baitings, relying thereafter upon the supply of halibut, sculpins, or pol- 
lock captured on their own hooks. The yellow-fish (Plezcrogrammus moaopterygius) 
is generally considered to  form the best bait that can be secured in these waters; but 
this species was not; encountered by the Albatross. Sculpins, however, are regarded 
with scarcely less favor by the local fishermen, and they are everywhere abundant. 
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Salt salmon was also found to be very efficacious by the Albatross. There are times, 
however, when the cod prefer other kinds of bait than can be taken by means of the 
hook, such as squid, lant, or capelin, but all of these species are abundant in their 
season, in close proximity to t h e  fishing grounds, and can readily be secured in nets. 

WASHINGTON TERRITORY AND OREGON. 

Halibut banks of Oape Flattery.-No hydrographic work was done north of Oape 
Flattery, as the contour of the bottom in that region had previously been determined 
with sufficient accuracy for the purposes of this preliminary survey. The dredging 
and fishing appliances were used, however, in several localities. 

A well-known halibut bank, resorted to by the Indians, begins close to the shore 
in the vicinity of Oape Flattery, and extends thence northwestward some 15 miles with 
depths of 35 to 75 fathoms. Halibut are abundant here from early in the spring until 
the middle of June, when the bank becomes infested with dogfish and sharks. It was 
in this locality that the Gloucester schooner Uollie Adams obtained its fares of fresh 
halibut which were shipped to eastern markets during 1888. The bottom was found 
by the Albatross to be exceedingly variable, consisting of rocks, sand, mud,'and shells, 
and the dredging appliances suffered severely, but all of the hauls were successful, 
demonstrating that the bottom is exceedingly rich in the lower forms of animal life. 
Two trials for fish with trawl lines were made on this bank, one in 40, the other in 69 
fathoms. In  the former four halibut, averaging 47# pounds in weight, and in the latter 
two halibut, averaging 65 pounds in weight, were captured. Several sharks and dog- 
fish were also secured. It was considered that a vessel properly equipped might pick 
up a good fare of halibut at this  Reason, in a comparatively short time, but tho fish 
were very. much less abundant than they are reported to be in the spring. It has been 
shown, however, by the experience of the lllollie Adams that successful Bummer trips 
for halibut may be made to more northern localities. This schooner left Seattle July 
24, on a fletched halibut cruise, and, after trying in several places, found the fish 
abundant off the southern extremity of Queen Clharlotte Islands, in depths of 30 to 45 
fathoms. The vessel coutinued on Wese grounds until September 8, fishing during 
nineteen days, and securing a fare of 150,000 pounds. About half of the halibut taken 
were large enough for fletching, t h e  remainder being used as bait or thrown away. 
The crew received $175 each as their share'of the proceeds, or at the rate of about $9 
for each fishing day. Two such trips could probably be made in the course of a seaRon, 
while the fletched trips to Greenlimd or Iceland from New England ports consume an 
entire season. One of the chief obstacles to the financial success of the fresh halibut 
fishery on the Pacific coast is the high price which the fishermen have to pay for ice, 
but it is expected that better arrangements will be possible in the future. 

The work of the AZButross was extended from the bank off Cape Flattery to the 
neighborhood of Barclay Sound, Vancouver Island, where the bottom was found to be 
less rich than farther south. The trawl lines were set in four separate localities, with 
depths of 24 to 66 fathoms. The total catch amounted to five halibut, one black cod, 
one cultus cod, thirty-nine dogfish, and seven sharks, but the iudications were that 
good halibut fishing might be found in this region in the spring. 

Another halibut bank known to the Indians occurs off Flattery Rocks and between 
those rooks and Oauo Platterv. Onlv one halibut, weinhinn 140 uounds. was taken on 
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the trawl linea, the catch consisting here, as elsewhere, mainly of sharks and dogfish. 
The bottom in all places where i t  was examined was composed of sand. While the 
Indians visit this bank in t h e  spring it is not known whether the halibut are sufficiently 
abundant to encourage vessel fishing. 

After the numerous fishing trials made by the Albatross on this part of the ooast, 
both with trawl lines and hand lines, it became evident that sharks and dogfish had 
taken possession of the grounds to the almost entire exclusion of edible fishes.. I n  
the spring these pests are rarely men, but it is not known at what time in the fall 
or winter they disappear, as there has been no fishing done during those seasons, and 
no investigations had been made prior to the visit of the Albatross. 

The outer coast of Washington Territory.-Hydrographic soundings were carried 
on systematically along the entire outer coast of Washington Territory and as far 
south as Tillamook Rock, Oregon. The locality of certain fishing banks reported to  
exist some 60 to 75 miles southwest of Cape Flattery was visited, but no traces of the 
banks were found. Down to Gray’s Harbor the soundings inside of the 100-fathom 
line indicate a nearly uniform bottom of gray sand. A bank reported by the Indians 
was, however, discovered and developed by the Albatross off Gray’s Harbor. The bank 
begins about 15 miles southwest (magnetic) from Point Ohehalis and extends thence 
about 20 miles in  a southwesterly direction. It has an extreme width of’ about 12 miles, 
and the bottom consist8 of sand, rocks, and mud. The dredging trials showed a rich 
bottom, and by means of the trawl and hand lines thirteen red rockfish, two black 
cod, and several sharks were captured. 

Coast of Oregon.-The trawl lines were set on the fishing grounds about Tillamook 
Rock, a short distance south of the mouth of the Columbia River, taking only seven 
dogfish, but the dredges brought up evidences of a rich bottom, indicating that good 
fishing might be oht ined  there at some seasons. 

Heceta Bank, which had been partly surveyed before, was further developed by 
the Albatross and found to  have a length of about 20 miles and a width of about 10 
miles. The bottom is rocky, alternating with patches of clay and pebbles, and s u p  
ports a richer fauna than was discovered anywhere else to the south of Oape Flattery. 
One halibut, weighing log pounds, one black cod, one dogfish, and one shark were 
the only fish taken on the trawl lines. The finding of halibut at this locality gives 
promise that the bank may prove of some value during the early part of the year. It 
1s not resorted to at preaent, and the fishermen are unacquainted with its resources. 

RIUHARD RATHBUN. 



B.-REPORT OF THE EXPLORATION8 I N  ALASEA.' 

4. DEEP-SEA SOUNDINGS SOUTH O F  T H E  ALEUTIAN ISLANDS. 

, Approaching the lkleutisn Islands, sounding was begun July 19 in latitude 620 16' 
N., longitude 1560 37) W., 2,550 fathoms, the bottom consisting of brown ooze. This 
was the first of a series of ten soundings, extending N. 880 W. 390 miles, and made to 
further develop a remarkable submarine depression discovered by the U. S. 5. I1usca- 
rora in 1874 to the southward of the Aliaska Peninsula and the easternmost of the 
Almtian Islands. The soundings of the Tuscarora revealed a depression simply, but 
geologists have predicted Gho existence of a submarine trough, running parallel to the 
islands and extending probably their entire length, to the sounding of 4,037 fathoms 
made by the Tzcscarora off Attu Island. The Albatross soundings, supplementing those 
of Captain Belknap, developed this predicted trough to the extent of 400 miles. Its 
direction, where determined, is 8. 650 W. and N. 650 B., nearly parallel with the trend 
of the islands, the center being 60 miles from the  Shumagins and LOO miles from the 
southwestern extremity of Unalashka. It is about 30 miles in width between the 
3,000-fathom lines, with a maximum depth of 3,820 fathoms in latitude 620 20/ N., 
longitude 1650 W. 

Having crossed the trough and reached the normal depth west of it, the Albat~0.98 
ran a line to the island of Unalashka, in the vioinity of Kiliuluk Bay, developing the 
contour of the slope and locating its position with referonce to the land, ou the after- 
noon of July 21. At 5.30 p. m. that day a sounding was made in 28 fathoms off Kili- 
uluk Bay. - 

1 These roports have been oompiled from the three separate reports of Lieut. Commander Z. L. 
Tanner, U. 6. Navy, Mr. CharlesH. Townsend, and Mr. A. B. Alexander, oovering the different branohes 
Of the work prosecuted during the oruise, all of whioh mere, however, carried on under the direotion of 
Lieutenant-Commander Tanner. No material from other aources has been added. The original reports 
Were i n  narrative form. They have been oombined, rearranged, and in large part rewritten, in order 
to present the results of the exploretions in more convenient form for referenoe. The aocount of the 
natural history work was furnished by Mr. Townsend; that relaling to  the fishing trials and the 
fisheries by hlr. Alexander, while Lieutenant-Commander Tanner is responsible for the hydrographio 
re8ult8, includiug the charts of the fishing grounds, the narrative of the cruise, sailing direotions, and 
most other matters not speoified above. The detailed report of the latter will be published in t8he 
Wuml report of the U. 8. Commissioner of Fish aud Fisheries for 1883. 

All bearings mentioned in this report are " true" uuloss otherwise stated. 
17 
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5. UNALASHKA ISLAND TO UNIMAK ISLAND. 

HYDROGRAPHIC WORK, DIEEDGINGS AND TRIALS BOR FISH. 

Hydrographic work.-The general contour of the slope approaching Unalashka 
Island from the south was developed in the manner described above. Leaving Eiliu- 
luk Bay on the afternoon of July 21, the Albatross ran a line of soundings in a south- 
easterly direction, a distance of about 20 miles to the 100-fathom curve, which was 
traced approximately 95 miles northeasterly to latitude 530 42' N., longitude 1630 
57' W., depth 95 fathoms, on the southern edge of Davidson Bank. Subsequently 
four lines of soundings were made inside of t b e  100-fathom curve between the Aleu- 
tian Islands lying to  the eastward of Unalashka and the region of the Sannakh 
Islands, i n  part crossing Davidson Bank. A line was also run through Unimak Pass, 
off the southwestern end of Unimak Island, and thence from off the northwest cape of 
the latter island in a southwesterly direction to the north head of Akutan Island. 
After coaling a t  Iliuliuk, soundings were begun July 28 a t  the southern entrance to 
Uualga Pass, and carried thence in the direction of Davidson Bank. 

Depths of 30 to 72 fathoms vere found in Unimak Pass, 71 fathoms a t  the southern 
entrance, and 80 to 85 fathoms a t  the northern entrance. 

Dredghg8.-Four dredgings with the beam trawl were made in this region in 
close proximity to the land. Two hauls were made off the north head of Akutan 
IRlaud a t  distances of 2 and 6 miles from laiid, in depths of 56 and 72  fathoms, the 
bottom consisting of black sand. One was off the southeru entrauce to Akutau Pass, 
in 45 fathoms, broken shells and pebbles, and the fourth was 10 miles farther to the 
eastward, OB Rootok Island, in 54 fathoms, sand, broken shells, and  pebble^. The 
fishes taken to the northward of Akutan Island were, ri  cusk,,' stellate flounders, sea 
ravens, sculpins, and several small specimens of the family Agonidm. 

At the two stations to the southward of Akutan Island there were secured several 
species of flounders, a kind of lump-fish, a ~caled  sculpin, several species of Agonidm, 
one ray, and other smalI forms. Of invertebrates, crustaceans (especially crabs and 
shrimps), mollusks, and echinoderms were exceediugly abundant in most of the hauls, 
and other groups were largely represented. 

Trials for $sh.-The first trial for fish was made 8s the steamer approached Una- 
lashka, about 15 miles south of the entrance to Hiliuluk Bay in 84 fathoms j bottom, 
black Ban? and pebbles. One line, baited with salt clams, was put over at this sta 
tiou, and the bait was seized almost as soon as the lead touched bottom, an 11-pound 
cod being secured. A t  three subsequent hydrographic stations during the day, on the 
slope between Unalashka and the 100-fathom line, the bottom consisting of sand, 
furbher trials were made, using from two to eight lines at a time. These trials were 
all successful, and at one station a chicken halibut weighing 164 pounds was captured. 
The total catch for the clay was twcnty.two cod, one halibut, two flounders, and two 
sculpins. The average weight of' the cod ranged from 8 to 118 pounds j the average 
length, from 21 to 288 inches. Shrimps and small fish-bones were found in the stom- 
achs of the cod, and a partly digested fish in that of the halibut. 

Directly off the southern entrance to Akutan Pass, in a depth of 45 fathoms, the 
bottom consisting of pebbles and broken shells, no success was had, but only one line, 
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baited with salt clams, was used for twenty minutes. Ten miles to the eastward of 
this point, in 54 fathoms, sandy bottom, six lines, baited with clams and salmon, caught 
two cod. three halibut, and one flounder. 

Of-shore fishilzg grouwds.-The area lying between the longitude of Ugomok Island, 
at the southern entrance to Unimak Pass, and that of Eiliuluk Bay (longitude 1640 
66‘ to 1670 W.), and between tho coast liue and the inner edge of the steep submarine 
slope, gives promise of affording importan$ cod and halibut fisheries, but its charac- 
teristics are as yet very imperfectly known. Its extent, inside of the 100-fathom line, 
is estimated to be about 2,000 square geographical miles. 

South of Unalashka the 100-fathom line is distant 15 to 24 miles from the coast, 
approaching nearest to Cape Prominence. near the center of the island, and receding 
from the land toward the eastward. Off Tigaldi Island it is distant about 25 miles 
from laud. Beyond the 100-fathom curve the depths increase rapidly, 1,961 fathoms 
having been found about 34 miles off the nearest point of Unalashka Island. 

The only soundings made on this area are two lines between Eiliuluk Bay and 
the MO-fathom line, which is developed to the eastward as far as Davidson Bank, and 
one line along shore from Akutan Pass to off Ugomok Island. The bottom consists 
chiefly of sand, varying in color froin gray to black, aud with broken shells, pebbles, 
and gravel in placos. Sand was traced on the edge of the slope to a depth of 228 
fathoms, but in 261 fathoms green mud was discovered. These few soundings do not 
indicate the existeiice of a defined bank in this area, separated from the coast by deeper 
water, but such an elevation may occur in its unexplored portion. 

Two dredgings only were made in this region, and they were both close inshore, 
9 s  follows: off Akutan Pass, in 45 fathoms, and oil’ Rootok Island, in 54 fathoms. 
They indicate an  exceedingly rich bottom, as previously explained. All of the trials 
for fish described above were also made on different parts of this ground. 

TJNALASHKA HARBOR. 

Approaching Unalashka Harbor from the northeast.-bc The volcano of Akutan,?3,332 
feet in height, became prominent as we approached the island of that  name (on the 
northern side), although the summit was enveloped i n  fog. The whole visible portion 
of the island was covered with a luxuriant growth of grass which could be seeu sur- 
rounding great patches of snow still remaining in the gorges at an elevation of 1,000 
feet or more; but tliere was not a tree of any kind to be seen. 

Two hauls of the beam trawl pp-ere made off tho northern extremity of Akutan. 
we then laid a course for Cape Cheerful, about S. 550 W., 24* miles distant. It was 
not visible until we were nearly up with Ealekhta Point, when i t  came out of the fog 
with such remarkable distinctness that it appeared close at hand in comparison with 
Kalekhta, not one-third the distance from us, but just visible through the mist. Ap- 
pearances were so deceptive that it was only after cross-bearings had been taken that 
We could convince ourselves that we were not several miles out of position. 

“Priest Rock, near Ealekhta Point, is nearly as high as the point itself, is very 
Conspicuous and an unmistakable landmark when open of the point, but in approach- 
ing from the northward it does not begin to open until it bears about S. 670 E. Needle 
ltock, lying off the northwest extremity of Amaknalc Island, near Ulakhta Head, is a 
small pinnacle which has been mistaken for Priest Rock when the latter has been ob- 

’ 
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scured by fog or mist, and has led vessels to the westward of the island into Captain’s 
Bay, instead of Iliuliuk, the port to which they were bound. It may be said that 
cross bearings would make such a mistake impossible, but it too often happens in this 
region that anchorage must be made on a momentary view of one point only. Priest 
Rock once recognized, there should be little difficulty in reaching Unalashka, as a 
direct course leads to the outer harbor. 

‘6 We anchored in the inner harbor of Iliuliuk a t  3.15 p. m., July 23, entering 
without the least difficulty, the channel having been buoyed by the Alaska Commer- 
cial Company. The steamer rSt. Paul, belonging to the company, was a t  the wharf, 
preparing for a trip to the Seal Islands ; and a t  the mooring buoy was the schooner 
Angel Dolly, with a cargo of walrus hides which she had taken in Moller Bay.” 

Unalashka Harbor to the Paci$c Ocean, through Unalga Pass.--“ Fog and rain pre- 
vailed, with intervals of partially clear, pleasant weather, during our stay in port. 
We left Iliuliuk at 9 a. m., July 28, after several hours? detention by a dense fog, 
which, however, had begun to lift a t  intervals, enabling us  to see land a t  a distance of 
half a mile. .Rounding Kalekhta Point, we stood for the southwest extremity of Udalga 
Island and through the pass of that  name, which is to be preferred to all others for a 
steamer bound to or from Unalashka, particularly in thick weather. 

(( The distance through is shbrt, and there are no hidden dangers, the rocks bor- 
dering the shores on either side being close tq the land and above water. The tide 
rushes through the narrows with great force, causing heavy rips, and a t  times over- 
falls, but it was quite smooth when we passed out near high water. A vessel bound 
in would make the Signals, Egg Island, and the Old Man, lyiiig off Cape Burka, all 
of which can be approached with comparative safety, the distance from the last-men- 
tioned to the southeast extremity of Unalga Island not exceeding 4 miles. Once in 
the pass, a vessel has only to keep Unalga Island in sight until passing its southwest 
end, when it is about 2 miles to l4rslrine Point and about 39 miles to Ealekhta Point. 

“There i R  a rock off Erskine Point which in thick weather might be mistaken for 
Priest Rock, but i t  may be recognized by another one between it  and the point, having 
a flat top and showinp8mallest a t  the base. In approaching Ealekhta Point, Priest 
Rock will begin to open out a t  WSW. Q W. (magnetic). 

“A full-powered steamer may use this pass at any stage of the tide, if t ime is an 
object; but under ordinary circumstances it would be advisable to enter it near slack 
water. We found 30 fathoms at  the southern eutrance to the pass in mid-channel, 
and 36 fathoms 2 miles north of Old Man Island. 

It is not intended to  include sailing directions for the Aleutian Islands in this 
report, and my only excuse for describing this pass so much in detail is that there is 
no published information concerning it, as far as I know, and i t  would naturally be 
avoided by a stranger unless he had some such information as I have given.” 

Oollecting in the harbor and vicinity.-Shortly after the Albatross came to anchor in 
Iliuliuk Harbor, several flounders and A specimen of the Alaskan pollock (Pollocohius 
chalcogrammus) were caught on hand liues baited with salt clams. The three following 
days were spent in seining about the harbor, and nearly every suitable spot for that 
purpose was visited. On two occasions about half a boat load of salmon were taken 
in the seine in a little cove on the northern side of the harbor, near where the ship 
was anchored. Two species were included in tho catch, the humpback salmon (On- 
corhynchus gorbuscha), and the dog salmon (0. keta). 



NATIVE METHOD OF DAYINQ SALMON (UKALI) A T  UNALASHKA, ALASKA. (see Pa@ 22.) 
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The seining within the harbor was everywhere successful, but the few hauls made 
at or near its mouth were unproductive, due probably to  the fact that in these places 
the water deepens rapidly from the shore, and the sea becomes rough whenever the 
wind blows up the harbor. The natives take cod in these exposed situations, but no 
trials for bottom-fish were made by the Albatross outside of the harbor. A diligent 
search was made for clams, but only about half a bucketful was obtained. These were 
placed in a tub and covered with mud, in which they lived for nearly three weeks. 
Squid are said to be abundant at tiines in aifferent parts of the harbor, lying concealed 
berieath the sea-weed, but, although constantly searched for, only a single individual 
was observed during the stay in port. Failing to obtain a sufficient quantity of clams 
for use as bait, about two-thirds of a barrel of salmon slivers were salted for that 
purpose, and subsequently they proved t o  answer effectirely in fishing for cod. Con- 
sidering the present abundance of salmon in  this region, their use as bait is not 
now regarded as an extravagance. Several hauls of the seine were made a t  the head 
of Captain’s Harbor, where salmon were found to be as abundant a$ in Iliuliuk Harbor. 

Oncorlynchus gorbuscha was the principal species of salmon taken by the Albatross 
party, a few specimens only of 0. nerka being secured. The red spotted trout (flalvelinus 
malma) was seined both in the bay and in the fresh-mater lake, and was everywhere 
abundant. Other common species were the Pleuronectes stellatus (starry flounder), 
Lqidopsetta bilineata, Hemilepidotus jordnni, aiid Clupea niirabilis (herring). Among 
the sinaller fishes were several specimens of Muramnoides ornatus, varying in color 
from light yellow to dark red. Sticklebacks (Gasterosteus) abounded in the fresh-water 
lake. 

Large coIlections of marine invertebrates were obtained from the shores in this 
region. 

Wsking Notes : Fishing gear.-The wooden halibut-hooks described by Petroff, 
Turner, and others are stili used by the natives of Unalashka. The regular cod-hook 
is, however, employed in the cod fishery. The fishing lines are of various sizes, aud 
are made of asny suitltble material which comes to hand-cod-line, sail-twine, and even 
pieces of  old string tied together. Pieces of lead, old spikes, bolts, and stones serve 
a8 sinkers. Drag seines are used for capturiug salmon. They are from 20 to 50 feet 
long, and about 6 feet deep, with the mesh ranging in size from 6 to 0 inches. These 
Seines are ruddy constructed, having inflated bladders or blocks of wood as floats, 
and pieces of lead or stones as siiikers. They are generally handled by the boys and 
Superannuated men of the village, who do not accompany the seal hunters on their 
SUmmer voyages. 

Cod bait.-Sculpins, flounders, d m o n ,  and clams are used for cod bait, whichever 
Of these species is most easily obtained at  the time being employed. It is also stated 
that smoked bacon is sometimes put to the saim utm and serveB equally as well. 

Boats.-Dories are mostly used about the harbor for ordinarr fishiiig purposes, 
but when long distances are to be traversed the favorite bidarlca is generally employed. 
I U  connection with the bidwka the double paddle is invariablr used on fishing trips; 
but it is stated that in sea-otter hunting the single paddle is preferred by the skillful 
hunters. 

Use of cod and Aalibzct by the natives.-Cod and halibut are not sought for by the 
Indians and Creoles of Iliuliiik €01- commercial purposes, and they are only taken to 
W?ply home wants. Large quantities art) never kept on hand, but a short fishing trip 
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to Captain’s Harbor, or some other favorite ground, generally satisfies the immediate 
demands. 

Preparation of ukali.--On the beach, a t  the head of Captain’s Harbor, the prepara- 
tion of nkali was observed. When the seine is hauled tbe salmon are a t  once killed 
by breaking the backbone just back of the head, to prevent their thrashing around 
and becoming injured or covered with dirt. The Indians then proceed to split them, 
holding t h e  fish by the gills in the left hand. A long sharp knife is inserted just below 
the uape-bone, and drawn thence close along by the backbohe to within about 2 inches 
of the tail. Reversing the fish, the same cut is made on the other side, and a final 
stroke of the knife severs the backbone close to the tail, thereby detaching the edible 
portions from the head, bones, and viscera. The two slivers being connected a t  the 
tail may then be thrown over a line or frame to dry. In dry weatlier the slivers are 
cut apart and the curing is done upon flakes similar to those used for cod. 

A t  the time of the Albatross’s visit the Aleuts were engaged in catching and dry- 
ing the salmon in this manner in  considerable numbers. The drying frames were 
usually protected by a graas-thatched roof, When not so protected it is the custom 
to bunch the fish together upon the poles a t  night and covw them with canvas, or take 
them indoors. 

Advantages of Unalashka for the establishment of $sking stations.-Man y places in 
the neighborhood of Unalashka are well suited to the constructiou of buildings, wharves, 
mariue railways, weirs, and other structures necessary to the formation of a fishing 
station. The numerous bays a’nd other indentations of the coast, as well as the nar- 
row passage.ways between the islands, aEord convenient shelter to vessels during 
stormy weather, and the nearness of the island to the fishing grounds, both north and 
south of the Aleutian Chain, specially adapts it as a fishing center. Should the climate 
prove too damp for the thorough drying of the fish, they could be landed here from 
the fishing vessels, and after beiug partly cured could be carried to  Puget Sound or 
Sari Francisco for final treatment. 

Pavorable grounds for planting lobsters.-The sea-bottom in this region appears to 
be exceedingly well suited to the habits of the Atlantic coast lobster, and it is prob- 
able that they would live and multiply if a colomy were oiice established here. They 
would find ample protection and an abundance of food in the many coves and among 
the rocks and islands with which the region abounds. 

6. NOTES ON T H E  COD FISHERY OF BERING SEA. 

While a t  Humboldt Harbor, Shumagin Islands, the schooner Arago, owned by 
Lynde & HOugh, of San Francisco, arrived in port from a cod-fishing trip in  Bering 
Sea wit,h a fare of 103,000 cod. She had been absent from San Francisco siuce April 
12, began fishing May 18, and left the grounds July 12. The Arago is of 176 tons 
burdcn and carries twenty-one men and twelve dories. She is greatly inferior in type 
to the poorer class of off-shore fishing vessels on the eastern coast, and would not 
command a crew from Gloucester or Portland. She is thirty years old and was built 
a t  Goose Bay, Cd .  The floor timbers used in her construction were taken from an 
English bark which was wrecked at that place. 

No trawling is done in Bering Sea, “dory fishing” being the only method followed. 
During the season of 1.887 the schooner Consiitution tried trawl fishing, but soon aban- 
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doned it on account of the sea fleas (Amphipod crustaceans), which were very abun- 
dant on the bottom, and devoured or injured the fish before the lines could be hauled. 
Trawl lines were again tried this season by the Arago, but with no better success, and 
they were obliged to return to hand-line fishing. 

Mr. Edwiu Torbin, first mate of the Arago, states that they found the best fishing 
in latitude 5GO 40’ N., 10 to  15 miles off shore, in depths of 19 to 24 fathoms, sandy 
bottom. A few herring were taken dong for the first baiting of the lines to secure 
halibut, after which the latter species was exclusively used as bait. Mr. Torbin has 
engaged in fishing on the banks both to the south and north of the Aliaska Peninsula, 
and considers Bering Sea cod superior to the others. Fogs and rains are also much less 
prevalent during the fishiug season in Bering Sea than to the south of the peninsula. 

A bank lying about 20 miles to the northward of Unintak Pass has yielded some 
of the largest cod taken in Alaska, and is occasionally resorted to by the fishing ves- 
sels. It is called 6‘ Slime Bank 77 by the fishermen, who report that it is covered at  a 
fathom or two above the bottom with a deuse layer of sliiiiy iMedusa+ which gener- 
ally prevents the hooks reaching bottom in a clean condition. Tho nature of this 
peculiar phenomeiion is unexplained, ’but it may be due to a dense growth of large 
a l g a  Cod are said to respond quickly to the bait when it  is not covered with slime, 

Only two vessels were fishing in Bering Sea duriug lSSS, and i t  is customary to 
make only a single trip to fhat region during a season. This year the Dashing Wave, 
of San Francisco, contemplated starting upon a second trip, but the attempt was finally 
abandoned. The gear employed by these fishermen is similar to that used by the hand- 
line dory fishermen on the Western Bank, but it is not so neatly rigged. The fishing 
leads are made by the crews of the vessels, and therefore do not coinpare i n  finish 
with those of New England. Tho lines are not tarred, and soon show signs of wear. 
Patent swivels are appareutly unknown; none of the crew of the Arago had ever 
seen or used them j but after the method of working theni, and their advautages, had 
been explained tho fishermen expressed their intention of giving them a trial next 
year. The dories correspond in shape and size with those used upon the eastern coast, 
tho only perceptible difference noticed being that the stem, timbers, and planking are 
a trifle heavier. They are manufactured in Sau Francisco by Lynde &j Hough, Gal- 
vauized-iron rowlocks are used instead of thole-pins. 

7. DAVIDSON BANK. 

H~dro~rapl~,y;-Davidson Bank, so named iti honor of Prof. Qeorge Davidson, of 
the U. S. Coast and Geodetic Survey, who first reported it, lies south of Unirnak 
Islaud, aud extend8 westward from the vicinity of rJhe Sannalrh Islands to about the 
longitutle of the southern entrance to Unirnak Pass (longitude about 1630 18/ to about 
1640 40/ W,). Its  area inside of the 100.fathom curve is estimated to be about 1,600 
square miles. 

The 100-fathom line was located approximately by the steamer Albatross. It 
makes a rather strong outward bend in about longitude 1640 W., where it is distant 
46 to 50 miles from the nearest point of Unimsk Island. 

Five lines of soundings were run across this region inside of the 100-fathom line. 
The shoalest water discovered was 41 fathoms, in latitude 540 06’ N., longitude 1640 
17/ W.; but depths less than 60 fathoms wore found over a considerable area, the 
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center of which is about latitude 540 N., longitude 1640 W. A depth of 43 fathoms 
was sounded on the southeastern part of the bank, within about 8 miles of a depth of 
342fathoms. Between the shoaler area of the bank and the adjacent land to the 
north and west the following depths occur : Toward Unimak Island, 51 to 72 fathorns; 
toward Ugomok Island, 52 fathoms; toward Tigalda Island, 50 to 61 fathoms. The 
sounding of 41 fathoms above mentioned is the nearest to laud of any less than 50 
fathoms made upon the bank, excepting in the direction of the Sannakh Islands. It 
is about 20 miles from Seal Cape, Unimak Island, and about 22 miles from Ugomok 
Island. 

Toward the eastward the shoal area of the bank extends close to the Sannakh 
Islands, if it is not coutiuuous with them, depths of 25 to 44 fathoms being found near 
together over a small area, just to the southwest of the islands. This shallow water 
(43 to 44 fathoms) also coutinues part way along the south side of the Sannakh Islands, 
midway between them and the reported positioiis of Leuard and Anderson Itocks. 

A line of soundings extending S. 150 E., from offthe northeastern end of Ugoinok 
Island toward Davidson Bank, shows less depths than occur elsewhere between the 
shoaler part of the bank and the shore, which seems to indicate a deposit along this 
line from the swift  currents of Unimak Pass. 

The bottom upon the bauk consists, in diEerent places, of fine to coarse sand, 
pebbles, and gravel. Green mud was found a t  a depth of 95 fathoms,. near the outer 
edge of the bank, and black sand in 342 fathoms just off the bauk. 

Dredginp.--The beam trawl was used onue on Daviclson's Bank, a t  Station No. 
2845, latitude 540 05l N., longitude 1640 09/ W.; depth, 42 fathoms; bottom, coarse 
black sand. Among fishes, twelve specimens of Hemilepidotus jordani, and twenty 
or more specimens of Lepidopsetta bilineata, together with two or three small uuidenti- 
fied species, were taken. Shrimps and crabs were common, mollusks in small nurn- 
bers, sea urchins and brittle stars very abundant. 

Trials for $s7~.--Two trials for fish were made on Davidson Bank-one a t  dredging 
station No. 2845, the other a t  hydrographic station No. 1166. The former was in lati- 
tude 540 05/ N., longitude 1640 09l W. j 42 fathoms; coarse black sand; clams and 
salmon being used as bait. The weather was foggy, southerly and easterly winds pre- 
vailing. Twenty-five cod were caught here in a period of twenty minutes, the bottom 
being fairly alive with them and the bait seized as rapidly as i t  touched bottom. The 
average weight of the fish was 112 pounds, the average length 28 inches. The other 
trial was made on the eastern end of the bank, in latitude 640 N., longitude 1630 45' 
W. j 45 fathoms; fine sand; salt clams being used as bait. While the fish seemed to 
be plentiful they did not bite as well as usual, a fresh breeze causing the ship to drift 
rapidly to leeward. Eight lines were in use for about an hour, taking twenty-one cod 
and one halibut during the drift. The halibut weighed G& pounds; the cod averaged 
112 pounds in weight and 24i inches in length. 

Davidson Bank is said to be annually visited by large schools of herring, squid, 
and other pelagic species, moving from deep water toward the coast, and fishjug 
vessels furnished with suitable gear might obtain large quautities of surface bait 
with little trouble. 

A depth of 63 fathoms was found directly off Promontory Cape, Unimak. 



Bull. U. S. F. C. 1888 .4To  face page 24) PLATE 111. 

DRYING SALMON AT ILIULIUK,  UNALASHKA, ALASKA. (See page 22.) 



ALBATRORS EXPLORATIONS; ALASKA, WASHINGTON, AND OREGON. 25 

8. SANNAKH ISLANDS TO T H E  SHUMRGIN ISLANDS, INCLUDING SANNAKH 
BANK. 

REPORTED DANGERS SOUTH O F  THE SANNAKH ISLANDS. 

Lelzard Rock and Anderson Rock.--" We were under low speed during the night 
and early morning of July 31, awaiting daylight, to approach reported dangers-the 
first, Lenard Rock, in latitude 540 N., lopgitude 1630 1 2  W., and the second, Ander- 
son Rock, in latitude 640 N., longitude 1620 47/ W., the latter showing above water. 
We intended passing orer the positions given, and supposed we had done so until 
some hours later, when we found that we were about 12 miles N. 570 E. out of our 
reckoning. The low speed a t  which we ran all night and the prevalence of a moderate 
southerly breeze probably account for the unusual effect of current upon our positions. 
A t  7.45 a. m. we left the above station, and stood S. 70 E., 10 wiles, finding bottom at  
51 and 4G4 fathoms, the latter 8. 520 E., 3 rniles from the reported position of Ander- 
son Bock. We saw no indications of shoal water, but that proved nothing, as we were 
enveloped in so dense a fog that w e  were unable to see more than a quarter of a mile, 
most of t h e  time, and probably not to exceed one-half mile a t  any time while me were 
in the vicinity. 

6' The rock may be in or near the position assigned it, but, considering the influence 
of the current on our course from Promontory Cape and the absence of any indication 
of shoal water in our last two soundings, it seems possible that the rock seen by (laptain 
Anderson might have been one of the outer rocks on the Sannakh Reefs." 

SANNAKH BANK. 

Hydrography.--The shoal-water area of Davidson Bank (43 to 44 fathoms) was 
traced eastward between the Sannakh Islands and the reported positions of Lenard 
Xock and Anderson Rock, in a single line of soundings, extending about half the 
length of the former group. In  about the same latitude as this line of soundings, but 
farther to the eastward (latitude 640 08' N., longitude 1630 22' W.), a depth of GO 
fathoms was found. Immediatrly to the northeastward of this position is a,u extensive 
shoal area, called Sannakh Bank. It lies to the east and southeast of the Sannakh 
Islande, is somewhat elongate in shape, and trends in a general way northeast aud 
southwest, Four lines of soundings, approximately parallel mi th this trend, were 
run through the region containing this bank. A small area with soundings of 30 to 
37 fa thom is about, central in latitude 640 20' N., longitude 1610 G3/ west. 

Directly north of this shallow water, in the direction of the Sandman Beefs, 
depths of 63 to 82 fathoms were found j but it is bordered on the southeast, south, 
and southwest by a considerable area having depths of 40 to 60 fathorns. The con- 
nection between the bank and the islands of the same name was not determined, nor 
Was the 100-fathom curve on the southern side developed, but near the  southwestern 
end il depth of 435 fathoms was found closo by 67 fathoms. 

The estimated area of the bank was 1,300 square miles. Much of the bottom was 
found to be rocky. Sand, pebbles, gravel, etc., also occur. 

Dredging.--No dredging was done on the main part of Sannakh Bank, but the 
beam trawl was used at Station No. 2846, about 15 miles south of Sannakh Island 
(latitude 640 OS/ N., longitude 1620 44/ W.), 44 fathoms, gravel bottom. The net came 
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up with many specimens of the red rockfish, 8ebastichthys, and of Lepidopsetta bilineata. 
One skate was also taken. Several species of shrimps were very abundant? and hermit 
crabs, pectens, other mollusks, ascidians, arid echinoderms were common. 

Trials for$sh.-Three trials for fish with hand lines were made on or near Sannakh 
Bank, The first was at dredging station No. 2846, about I 5  miles south of Sannakli 
Island, 44 fathoms, gravel bottom, seven lines in use for fifteen minutes taking ten 
cod and two halibut, with clams and salmon for bait. The halibut averaged 149 
pounds in weight, the cod 11 pounds in weight and 23& inches in length. 

The second trial was made a t  hydrographic station No. 1213, about 12 miles 
south of Caton Island, latitude 540 12/ N., longitude 1620 17/ W., 47 fathoms, the 
bottom consisting of sand aud fine graveI. Xiue lines were kept ovir about half an 
hour, being baited as in t h e  previous trial, wiLh the addition of sculpin 011 one of tho 
hooks, and six cod and one halibut were taken. The average weight of the cod was 
86 pounds, their average length 25 inches. The halibut weighed 30 pounds, and was 
“white.” This was the largest specimen that had been taken up to this time; but  
large halibut, it is said, are seldom caught on these ill-shore banks. 

The third trial was a t  hydrographic station No. 1239, about 12 miles a little south 
of east of Catou Island (latitude 540 23/ N., longitude 1610 56’ W.), depth 34 fathoms, 
the bottom consisting of pebbles. Nine lines, baited with salt darns and salmon, were 
kept down for fifteen minutes, securing two cod and five halibut, the former averaging 
Sg pounds in weight and 23% .inches in length, tho letter 9% pounds in weight. The 
largest halibut weighed 22 pounds. The stomachs df’ these fish contained fragmaiits 
of squid and a few small partly digested fish. 

Bernar7cs.-Some of the best fislriup grounds in th i s  region will probably be found 
about Sannakh Bank. The Sannakh Islands are, however, a dangerous group, with 
few safe harbors or anchorages, and the proximity of the bank to this inhospitable 
region will detract somewhat from its value, a t  least uiitil the class of fishing vessels 
visitiugit are prepared to lie out occasioual gales witliout seekiiig a harbor. 

Mr. Collarn, of Popoff Island, one of 
the Shumagin Group, is said to be the only person who mgages in fishing there at the 
present time. He built a small fishing station on Sannakli Island in 1886, and has il 
small schooner of about 20 tons burden, which fishes in the neighborhood of that island, 
and carries the catch to Pirate Cove, Popoff Island. Several trips are made each 
mason. 

The cod caught in t h e  vicinity of the Sannakhs are considered by many fishermen 
to be superior in quality to those found about the Shumagins, being pronounced by 
them less watery. The Sannakh cod are said to be plump and very firm meated, and 
do not shrink so much in curing. Very few of these fish, however, find their way to 
market. 

But little attention is now paid to  the bank. 

FISHING GROUNDS BETWEEN SANNAKH BANK AND THE SHUMAGIN ISLANDS. 

The region between Sannakh Bank and the Sandman Reefs on the west, and tho 
Shumagin Islands on the east, was partly explored and shown to be suitable for fishing, 
but its precise value in that respect can only be determined aftor a more thorough 
examination has been made. The area of‘ t h i s  ground is roughly estimated at 1,800 
square miles. 
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THREE SEALERS FROM BRITISH COLUMBIA, CAPTURED IN BERING S E A  DURING 1888, AND BEACHED A T  ILIULIUK, UNALASHKA. 
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Three lines of soundings were continued across the region in a northeasterly 
direction from the vicinity of Sannakh Bank to the Shumagin Islauds. The northern- 
most line extended from n w r  Pinnacle Rock, off the Sandman Reefs, to the southern 
end of Unga Islaud, and showed depths of 38 to 74 fathoms ; the second line extended 
from the northern end of Sannakh Bank to near Falmouth Harbor, Nagai Island, with 
depths of 45 to 64 fathoins ; and the third line from the southeru end of the same bank 
to Bird Island, in the southern part of the Shumagin Group, with depths of 40 to 72 
fathoms. The 100.fathom curve was developed at  only one point, just off the southeru- 
most line of soundings. The bottom was found to be exceediagly variable, consisting 
in clifforent places of sand, mud, pebbles, gravel, and rocks, the latter occurring only 
near Sannakh Bank on the one side, aud near the Shumagin Islands on the other. 

Dredgings and trials for fish were made only in the ueighborhood of the Shiimagin 
Islands, and will be described in connection with that group. Such trialo as were 
made, however, on the edges of the ground showed a rich bottom. 

This region possesses many advantages over Sannakh Bauk from the absence of 
hidden dangers and its proximity’to safe harbors. 

Fishing vessels have not been in the habit of resorting to it, however, for the reason 
that an abundance of cod has always been found nearer the Shumagin Island8 and 
upon Shumagiu Bank. More thorough investigations will probably indicate the exist- 
ence of‘ defined banks or areas of rich feeding bottoms for‘ cod and halibut. 

SANDMAN REEFS. 
9 

Uorrected positions for some of the rocks and is1awh-A sounding of 14 fathoms 
was made at  hydrographic station No. 1233 (latitude 540 52‘ N., longitude lGlo 17‘ 
W.), August 3, at  10.18 a. m., the position being lucated by cross-bearings of the large 
and more important islands to the northward and westward. ‘6 The weather was clear 
at the time and we could see land a t  a great distance, particularly to the northward 
aud westward, where the snow-capped peak of PavloE’s volcano was distinctly visi- 
ble. Deer Islaud and most of the smaller islets and rocks of the Chernaboura Group 
were iu sight, and directly a.liead of us was a small pinnacle-shaped island, not more 
thau 10 iiiiles distant, far from its position on the chart. Changing the course a little 
to bring i t  on the starboard bow, we steamed ahead a few miles, when breakers, and a 
moment later rocks, were reported ou the port bow, still more out of position than tlle 
island. Subsequently Ray Island was located by cross-bearings and found to be sev- 
eral miles out of place on the published charts. 

‘ I  The following are the positions we assigned to the rocks and islands mentioned 
above, based on cross-bearings and the noon position of the ship, when the latitude was 
deterrnined by meridian altitude of the sun, and the longitude by chronometer : 

L b  Low Rocks, latitude 540 45‘ N., longitude lGl0 28’ W. 
b b  Piunacle Island, latitude 540 45’ N., longitude lGl0 35’ W. 

Hay Island, latitude 540 39‘ N., longitude 1610 53’ 30” W.” 

BELICOVSKY BAY AND VIUINITY. 

Abundame of cod-Mr. Pavloff, who acted as pilot for the steamer Albatress, 
states that the cod have been increasing in abundance during t h e  past four years in 
tiie vicinity of Belkovsky, on the mainland, opposite the Sandman Reefs. Formerly 
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.cod were not caught in that region diiring the winter months, but now they are abun- 
dant a t  that season. This increase Mr. Pavloff attributes to the present abundance of 
sculpins, which first made their appearance in the fall and winter from six to eight 
years ago. Sculpins of various species occur a t  other seasons, but they now arrive on 
the in-shore grounds in large numbers in the early fall and remain until late in the 
spring, being especially plentiful during the winter. Only enough cod are taken at 
Belkovskyfor local consumption, there being no regular fisherg in that region a t  present. 

Cod banks in the vicinity.--To the uorth of t h e  Sannakh Islands and #est of the 
Sandman Reefs is a large unexplored area on whioh cod and halibut are reported to 
be abundaut by the natives. 

Method of hunting sea otters at Bellcovslcy.-Iu this locality the people depend chiefly 
upon the hunting of sea otters for a living. These animals are taken by means of bows 
and arrows, rifles, and gill nets. Gill nets are only employed in the winter, and are 
not used by the Indians, who find them too expensive. These nets are from 14 to 20 
fathoms long, and 12 feet deep, with a 10-inch mesh. Some are made of single and 
others of double twine, the latter being most durable. The former cost from $10 to 
$15 each, the latter about $5 extra. They are knit by the Indian women. When gill , 
nets were first iutroduced into this region by the Americans, the Indian6 manifested 
no surprise, saying that they had been employed many years before all along the 
Aleutian Islauds, but that their use had been prohibited by the Russians a long time 
ago. Subsequent inquiry at, Hadiak threw 110 light on this subject. If gill nets were 
formerly used by the Indians and Russians in pursuit of the sea otter they no doubt 
learned how destructive these appliances were, and took the necessary precautions to 
prevent the extinction of this important fur-bearing animal. 

The Indians only hunt for sea otter in calm weather, as they can not capture them 
when the sea is rough. Several weeks may pass without a favorable opportunity, but 
a constant watch over the favorite hunting ground8 is kept up from the hills and 
prominent places in the vicinity. A t  .the first indications of fair weather word is passed 
around and the bidarkas are quickly manned and silently leave the shore in the direc. 
tion of their prey. Gill nets can be hauled and set in weather which would not be 
regarded as suitable for hunting with the bow and rifle, and in consequence of the 
adoption.of this method of oapture, in recent years, i t  is claimed that the sea otter is 
fast becoming exterminated, and unless some restrictive measures are adopted, will 
soon be a thing of the past. 

9. SHUMAGIN ISLANDS. 

HYDROGRAPHIC WORK, DRXDGINGS, T’RIALS FOR FISH, ETU. 

Hydrographic work, eta-Bu t little hydrographic work was done to the north and 
wefit of Nagai Islaud; sounding and dredging stations were made in mid-channel of 
Popoff Strait, 69 fathoms, mud and rocks; off t h e  southern entrance to the swnie strait, 
110 fathoms, mud j and south of the entrance to Falniouth Harbor, Nagai Island, 48 
fathoms, fine gray sand. The lead was also cast in 18 fathoms a t  the mouth of Eagle 
Harbor, and in 34 fathoms close by Sea Lion Rocks. These rocks are about 100 feet 
high, and can be safely approached to within one-half mile. They are the resort of 
sea lions and birds. 
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August 4 a sounding was made 2 miles N. 340 W. from the center of Bird Island, 
in the southern part of the group, depth 21 fathoms, the bottom consisting chiefly of 
broken shells. The beam trawl and trial lines were put over a t  the same place. A 
succefisful haul was made with the former, but for the first t ime since the arrival of 
the Albatross in this region no fish were taken on the hand lines. Another rich cast 
wi th  the beam trawl was macle 4 miles N. 480 W. from the last station, 35 fathoms, 
gray sand; but the trial lines used in a depth of 25 fathoms, gray sand, midway 
between the Twins and Near Island, captured only two sculpins. A depth of 27 fath- 
oms was found 3 miles N. 220 E. from the last station, 26 fathoms 5 miles S. 780 E., 
37 fathoms 4 miles N. 400 E., or at  the southern entrance to the strait between Spec- 
tacle and Big Hotiiushi Islands. The. trial lines took one halibut in the last position. 
The experience above described demonstrated tho absence of cod in August in a region 
where t.hey are found in great numbers at other seasons of the year. During the 
winter this region is a favorite fishing ground. 

A soundiug of 57 fathoms was made in mid-channel, abreast of the north end of 
Spectacle Island, and another of 39 fathoms off the uorth eiid of Peninsula Island. 
The beam trawl was cast with good results in 58 fathoms, Cape Thompson bearing 
S. 760 E., distant 5 miles, and a soundiug was subseqnuutly made in 23 fathoms about 
mid-chaunel of the passage between the cape and Castle Rock. 

Bredgi.lzgs.-The beam trawl was used in six different places among the Shumagin 
Islands, disclosing an  exceedingly rich bottom fauna. The results of this work have 
been grouped under two series of three statious each. The first three stations were 
as follows : No. 2847, about 2 miles south of the entrance to Fslmouth Harbor, Nagai 
Island, 48 fathoms, fine gray sand 1 No. 2848, midway between Ungaand Nagai Islands, 
110 fathoms, green mud ; No. 2849, between Unga and Popoff Islands: 69 fathoms, 
green mud. A t  them stations the following genera of fishes were represented by sev- 
eral specimens each, viz : Hippoglossoides, Pleuronectes, Lepidopsetta, Atherestes, Sebast- 
ichthys, Lycodes, Henzilepidotus, Raia, C'yclopterus, besides which there wore a number 
of unidemtified forms. The different groups of mariue invertebrates made each a large 
Rhowing, shrimps, crabs, amphipods, worms, gastropod mollusks, scallops, mussels, 
brachiopods, ascidians, and echinoderms being specially abundant. 

The three other stations were in the southeastern part of the group, as follows : 
No. 2850, north of Bird Island, 21 fathoms, broken shells ; No. 2861, midway between 
Bird Island and Nagai Island, 35 fathoms, gray sand, broken shells ; No. 2862, at  the 
north end of the passage.way between Nagai and Big Koniushi Islands, 58 fathoms, 
black sand. Flounders, sculpins, eelpouts, and species of Agonidct: were very abundant. 
Shrimps, crabs, and the lower crustacea mere taken in large numbers. Scallops, 
mussels, and gastropods, among the mollusks, and sea, urchins, star fishes, and sea 
Cucumbers, among t h e  echinoderms, were very numerous. 

Trials for $sk of the shore.-At hydrographic station No. 1227, about 13 miles 
South of Unga Island, latitude 540 86' N., longitude 1600 33/ W., depth 62 fathoms, 
nine hand lines were kept over twenty-five minutes, secnririg nine cod, averaging 11 
Ponnds in weight arid 30 inches long, and three flounders (Atherestes). These were 
the largest cod yet taken, beitig on an average 2 inches longer than tho standard 
eastern size. Just. north of Bird Island, 'in a depth of 21 fathoms, broken shells, nine 
lines were used for twelve minutes without success. One halibut weighing 4 pounds 
was the only result 04 a brief trial mado in 37 fathoms, just west of the southern end 
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of Big Eoniushi Island, the character of the bottom at this spot not being indicative 
of a rich fauna. 

General character of the islands.-The generel aspect of the Shumagins is mount- 
ainous, with numerous streams rushing down the mountain sides, often forming 
cascades of great beauty. Copious rains and a humid atmosphere favor the rank 
growth of grass, ferns, and Bowers, which cover the islands duriug the summer months 
and give the impression of great fertility when viewed from a distance. There is no 
timber on the islands larger than alder bushes, but the beaches are lined with drift 
wood in sufficient quautities to supply the probable deinaud for many years. 

Few dangers about the islands.-There are but few outlying dangers about these 
islands, and as a rule the shores can be approached within half a mile or less with 
safety. There are many secure harbors in the group, and vessels can find anchorage 
almost anywhere near the land in  10 to 20 fathoms. The region about Sirneonoff' is 
an exception, however, and should be navigated with great caution as there is foul 
ground surrounding the island. 

1 lsbnds and Bays in Nagai Strait; corrections.-Several inaccuracies were observed 
in U. 5. Coast and Geodetic Survey Chart No. 806. Among the most important may 
by mentioned the following : 

(1) Spectacle Island is about 3 miles long, high and rounded at both ends, and 
connected by a narrow strip of low land near the center. A deep bight on the eastern 
side, and a prominent poiut projectiug to the westward, give'it the general form of a 
pair of spectacles, from which it derives its name. 

( 2 )  Paninsula Island is placed on the chart N. 350 E., about 26 miles from its 
correct position. It lies directly mid-channel of the strait, and is, in fact, the pro- 
jection shown on the west side of Big Koniushi Island. A low spit makes off from 
the east side of the former, but there is a passage between the two islands. 

(3) The bays on Big Eoniushi Island, north and south of Peninsula Island, are 
much deeper than shown on the chart. 

HUMDOLDT HARBOR, POPOFF ISLAND. 

Approaching Humboldt Harbor.--"Entering Popoff Strait we saw nothing until up 
with Barlotf Bay, when the high and bold headlands forming its southern shore emerged 
from the fop not more than 400 yards distant. Theme to Egg Islands the course was 
clear, and after making them the fog partially lifted ahead, Sand Point and Arch Rock 
beingvisible. When up with Sand Point t h e  station of Lynde & Hougb was seen, 
and a t  12.34 p. m., July 31, we anchored off the wharf in 12 fathoms. Humholdt 
Harbor has been surveyed by the U. 8. Coast and Geodetic Survey (Chart No. 814). 
The holdingground is good, and it  atfords excellent protection from all winds. There 
is a wharf at which ships' boats can land a t  all times of the tide." 

Collecting in the harbor,-Beaches suitable for seining are less numerous here 
than in Iliuliuk Harbor, Unalashka, but two seines were kept in almost constant opera- 
tion duriug the stay in port, securing an  abundance of fishes, although not a great 
variety of species. Salvelinus inalma was seined in great numbers in the harbor, and 
was also taken with hook and line in the fresh-mater creek. Many young codfish were 
secured a t  each haul of the seines, but flounders, mostly Lepidopsetta bilineata, exceeded 
all other fishes in abundance, both adult and young specimens being taken. The 



ALBATROSS EXPLORATIONS; ALASKA, WASHINGTON, AND OREGON. 31 

Pollock (Pollachius chalcogrammus), a large sculpin (Hemilepidotus jordani), and the 
young of a species of Hexagrammus were common, and also many small species which 
have not yet been identified. A single Limanda aspera was taken with a hand line 
from the ship’s side. A conspicuous feature of the seining a t  this locality was the 
abundance of large medusa, sea urchins, and star fishes that dragged ashore. Cod- 
fishing with hand lines from the sliip was always successful. The hooks a t  this anchor- 
age frequently became entangled with sea-pgns (Pennatula), of which mbre than a dozen 
fiue specimens were secured. Clams are said to be plentiful, but none were obtained, 
the tides not serving right. The tides a t  this place are greatly influenced by the 
direction and force of the winds, which sometimes retain the water at high or low tide 
level for a considerable period. 

Fishery Notes; J‘almon $shing.-Humboldt Harbor would furnish shelter to a large 
fleet of vessels. A fishing statiou e&ablished in 1887 by Lyiide St Hough, of S3an 
hxmcisco, offers the only inducement at present for people to settle here, and there 
are now but few inhabitants. Six fishermen are employed at the station, and up to 
date they had caught aud prepared for shipment 300 barrels of salt salmon. The fish 
are taken in drag seines and gill nets. The seines measure from 20 to 125 fathoins 
long and 29 to 3 fathoms deep, and hare a mesh of about 2Q inches. The floats are 
made of wood, the sinkers of pieces of lead hammered into the required shape by the 
fishermen, and then bent around the foot-line. The salmon did not ‘( strike” a t  Hum- 
boldt Harbor and the adjacent bays this  year until the middle of June; they usually 
appear early in May. They continued to be unusually abundaut until the latter part 
Of July, but suddenly disappeared when the rainy season began, about a week before 
the arrival of the Albatross. A*second school, which is expected to arrive about 
August 20, generally remains until the last of September. 

Dories are used by the Indians for general fishing, but bidarkas are employed 
here a5 a t  Uualashka for long cruises in seasch of seals and sea otters. In hunting 
these mammals the siugle paddle is preferred, as it enables the Indians to approach 
nwrer their game without disturbing them, otherwise the double paddle is used. 
&ks are not employed about the Shumagins. 

PIRATE UOVE, POPOFF ISLAND. 

Pishery notes.-Cod fishing is now carried on in t h e  vicinity of thiR harbor almoRt 
exclusively by means of dories, ouly one vessel having been ongaged here in actual 
fishing during the present season. Most of t h e  schooners hid beeu sold, and those 
retained are used for freighting. The grounds resorted to are all withiu a short 
distance of the harbor, where dories are more convenient tliau larger craft. Trawla 
We chiefly employed, and during good weather they are hauled two and three times a 
day, but the fish are not dressed uutil the last haul for the day has been made. Cod 
fishing continues throughout the year. In  snmmer, when the salmon are running, cod 
are not abundant, but they reappear in incredible numbers as soon as the salinoii 
leave. During the wiuter strong southeasterly gales may prevent the hauling of the 
trawls for a number of days a t  a time, but there is no period of the year when they 

not be used a t  least several times a week. This is in marked contrast with tlie 
of the Grand and Westeru Banks, off the Atlantic coast, some ten degrees far- 

ther south, where the fishing vessels are ofteri compelled to lie to for a week, and 
sometimes for a fortnight, w i h  their dories lashed upon the deck. 
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Vessels of suitable type and construction might engage in fishing in the Shumagin 
region during the entire year. They would not be compelled to ride out heavy gales 
on the banks, as do the fishing vessels of the Atlantic coast, endangering lives and 
property. The numerous bays. harbors, and small islands in close proximity to most 
of the fishing grounds afford convenient shelter. If winter fishing is ever carried 
on to a great extent on the Pacific coast by vessels sent out from San Francisco, 
however, a very‘ diEerent class of vessels from that now in use will have to be con- 
structed in order to weather the severe gales encountered on the passage up and down 
the coast. 

EAGLE HARBOR, NAGAI ISLAND. 

The harbor.-The Albatross reached Eagle Harbor, on the west side of Nagai Isl- 
and, August 2. This harbor offers good shelter to fishing vessels, and is in close prox- 
imity to many small fishing spots. It has no inhabitants, the high lands which descend 
on all sides close to the water’s edge leaving no level ground upon which to plant a 
settlement. There is, however, a small beach or spit extending off from the southern 
side of the entrance to the harbor which is suited to the dressing of fish, the mending 
of nets, etc. 

A vessel may anchor anywhere in the harbor in from 15 to 20 fathoms, and in the 
cove on the northern side she would fiud perfect protection from the sea, where she 
could haul out for repairs, fill her water casks, or gather drift wood on the beaches. 
The south cove has a narroll-, tortuous entrance, too shoal for anything larger than a 
ship’s boat at low water, but a vessel drawing 6 or 8 feet could be warped or towed in 
at high tide, and once inside would be as secure as in a dock. 

Trials for $fish.-A cod trawl containing four huudred hooks was baited and set in 
169 fathoms of water across the mouth of the harbor, where it was allowed to remain four 
Iiours. The inner end of the trawl lay on rocky ground, but on hauling i t  up it was 
fouud that i t  soon ran off into muddy bottom. The catch consisted of six cod aver- 
aging 84 pounds each, three halibut averaging 5 pounds each, and a large number of 
flounders and sculpins. The last-named species had no doubt prevented a larger 
catch of cod and halibut, by taking the hait as soon as ttle hooks reached bottom. 

Young cod attracted by the electric light.-During the evening the electric light was 
used a t  the surface with surprising success, attracting thousands of young cod, measur. 
ing about 3 inches long, which swarmed about it. With a single haul of the dip-net 
a hundred specimens were landed on deck. Some of these were placed in one of the 
aquaria, but they lived only a few days, being devoured by t h e  larger fish confined 
with them. 

YUKON HARBOR, BIG KONIUSHI 1SLAND. 

On August 8, a night anchorage was made at Yukon Harbor, but no shore inves- 
tigations were attempted. A trial for cod was made with hand lines, but only one 
specimen, was taken ; flounders (Lepidopsetta bilineata) were so abundant that they 
seemed to drive all other species away. Hundreds of flocks of auks were flying about 
the harbor, and a boat being lowered several specimens were shot. 



ALBATROSS EXPLORATIONS; ALASKA, WASHINGTON, AND OREGON. 33 

A.I,ASKAN METHODS O F  UURING COD OOMPARED WITH THOSE O F  NEW ENGLAND. ’ 

Mr. Ivan Petroff, in his “Report on the Population, Industries, and Resources of 
Alaska,” page 69, states that a peculiarity of the Alaska codfish industry is that 
the fish is not cured in the vicinity of the banks. The cod is only cleaned and 
pickled on board of the carrying craft, taken down to San Francisco and there pickled 
anew, beiiig fi~ially taken out and dried in quantities to suit the market. Expert fish- 
ermen located on the Shumagin Islands end a t  Kadiak claim that the fish could be 
Cured on the spot as well as it is done at Cape Ann and other Atlantic cod-fishing 
stations. It is difficult to understand the reason for the process adopted by these San 
Francisco firms. The repeated pickling certainly does not serve to enhance the 
quality of t h e  Shumagin codfish, and it is probably owing to this fact that the eastern 
Codfish commands a higher price in the markets of the Pacific coast.” 

Mr. Petroffs statements are somewhat misleading, as the New England fishing 
Vessels which visit the East coast fishing banks on salt trips 11 bring back their catch 
in precisely the same coiidition a8 do the vessels sent out from San Francisco to the 
fishing grounds of Alaska and the Ochotsk Sea. The eastern cod are much larger in 
size than the average fish which have hitherto been obtained in the North Pacific, and 
the greater care exercised in curing them may accouiit for their more inviting appear- 
ance. To thvse qualities possessed by the Atlantic cod, combined with tbe universal 
Prejudice in favor of supplies coming from old and well-known sources, is duo the higher 
Price which these fish command in the markets of the Pacific coast. 

THE LAY O F  THE ALASKAN FISHERNEN. 

The lay of the Alaslcan fishermen differs considerably from that of the New 
England fishermen. The captain ie paid a stated sum per month and has no share in 
the cargo. The mate receives a monthly salarj, and also a certain sum for every 
thousaud fish caught, Each of the crew receives $25 per thousand fish ; splitters, $60 
Per month ; salters, $40 per month ; cooks, $GO per month. On the return from a trip 
the crew has nothing more to do with the vessel, taking no part in the discharging of 
the cargo, which is done entirely a t  the expense of the owners. The cod livers are 
Pever saved, and a profitable portion of the fish is thereby thrown away. 

THE YELLOW-FISH. 

Nr. Pavloff states that the yellow-fish (Pleurogracmmus ntonopterygius) varies in size 
in different places. Those taken a t  Unalashka are much smaller than those found at 
Atka Islaiid and on the fishing grounds south of the Aleutian Chain. They are not 
abundant about Belkovsky. None were secured by the Albatross during its oruise. 
This species is regarded by those who have eaten it as superior to any other on the 
coast of Alaska as an article of food. 

The yellow-fish usually approach the Shumagin Islands about thb latter part 
of August, and remain in that region in immense schools until the beginning of cold 
weather, when they retire to the deep water south of Shumagin Bank. They can 
Probably be caught by the snme methods employed in the mackerel fishery on the 
Atlantic coast, They are distributed along the coast for many hundred miles, and 
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occur in incredible numbers. Some years they appear earlier than others. Vessels 
fitted with boats and purse seines, after t h e  fashion of the eastern maokerelmen, could 
readily obtain large farea. The few shipments sent to market have brought good 
prices, sonle lots having sold for as high as $28 per barrel. A lucrative business could 
probably be started with the Sau Francisco markets. 

IO. SHUMAGIN BANK. 

Hydrography.-This bank lies south and southeast of the Shumagin Islands, and 
its outer margin follows approximately the trend of the coast line formed by the 
adjacent islands. It has been traced wefitward to about longitude 1590 52/ W., but 
probably extends farther in that direction, Its width within the 100-fathom curve, to 
the south of the group, is from 15 to 22 miles to the nearest outlying islands. South- 
east of Simeonoff Island the width increase8 to between 30 ant1 35 miles. East of the 
Shumagins the bank extends north to about the latitude of Big Eoniushi Island. Its 
area inside of the 1OO.fathom line is estimated at about 1,800 square miles. The bank 
is not separated from the Shumagins by deep water. Depths of 35 to 38 fathoms were 
found directly off Simeonoff Island, and from these positions the water deepens more 
or less regularly in a southeasterly direction towards the edge of the bank, with deeper 
spots sometimes intervening. 

The western extension of the bank was not so thoroughly surveyed a8 the eastern 
portion. About midway between the islands and the 100-fathom line depths of 35 to 
49,fathoms occur. A sounding of 115 fathoms was made 7 miles beyond a depth of 43 
fathorns, indicating a very steep slope on this parr; of the bank. The northern bound- 
ary of the eastern portion of the bank was not fully determined. A line of soundings 
extending 38 miles,southeast from Cape Thompson, at the northern end of Big Eoniu- 
shi Island, showed depths of 47 to 114 fathoms, the former depth being found at  only 
one place. A short distance farther north 97 to 103 fathoms were found within 30 
miles of the shore, aloug a line of soundings running east, a little north from Cape 
Thompsou. The character of the bottom on the bank varies greatly, Baud, pebbles, 
gravel, broken shells, mud, and rocks being found in different places. Rocky patches 
were of frequent occurrence, even in comparatively deep water. 

The work in this region was done in pleasant weather, when some portions of the 
adjacent, islands were in sight most of the time, permitting of the positions being veri- 
fied by cross-bearings from the land. 

Tials  for @h.-The beam trawl was not used on Shumagin Bank, but two trials 
were made for fish with hand lines. One was at hydrographic station No. 1286, on 
the western part of the bank, about 6 or 6 miles southeast of Chernabonra Island (lat- 
itude 540 42/ N., longitude 1590 24' W.), 36 fathoms, rocky bottom; the other at hydro- 
graphic station No. 1266, on the eastern part of the bank, about 15 miles east of Sim- 
eonoff Island, 46 fathoms, gray sand and broken shells. At the former station nine 
lines were employed for thirty-five minutes, taking eight cod, three halibut, and three 
sculpins. Salmon and pollock were used as bait. The cod averaged 8 pounds i n  
weight and 26a inches in length, the halibut 188 pounds in weight. A t  the latter sta- 
tion one halibut, weighing 5 pounds, and three sculpius were taken. 

Remarks.-This is one of the mpst important fishing banks in Alaska a8 i t  is also 
one of the best known. Its value is greatly increased from its proximity to the Shu- 
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magin Islands, where numerous safe and convenient harbors are available in case of 
storms. With the exception of Simeonoff Island and the reefs in its neighborhood, 
there are very few hidden dangers. The bottom is rich and fish are known to be 
abundant. , 

11. SNUMAGCIN ISLANDS TO KADIAK ISLAND. 

HYDROGRAPHY AND TRIALS FOR FISH. 

Hydrograp7hy.--Only a few lines of soundings were made across this wide region, 
Which, while they indicated the existence of several apparently rich banks, were insuffi- 
cient to determine their extent and character. Beginning a t  a point 5 miles from Castle 
Bock, off the uorthern extremity of Big Eoniushi Island, Shumagin Group, one line was 
carried 65 miles N. 840 E. to latitude 550 25' N., longitude 1570 28/ W., about 19 miles 
south of Light-house Rocks. Soundings were made at intervals of 10 miles, except at 
the end of the line, where the distance between tho last two soundings was 5 miles. 
The water gradually shoaled from a depth of 103 fathoms near t b  Shumagins to 46 
and 47 fathoms south of Light-house Rocks. From this point the line was continued 
to Mitrofania Bay, with depths of 53,73, 73, 64, and 68 fathoms, the last being between 
hlitrofania Island and the bay of the same name; thence a line was run to Light-house 
kocks with depths of 67,44,57, and 67 fathoms, 49 to 67 fathoms being found in the 
neighborhood of thew rocks. 

From Light-house Rocks the sounding was continued as follows: 33 miles 8.790 
E., in 49, 48,49, 50,55, and 135 fathoms; 24 miles N. 310 E., in 137 and 119 fathoms, 
the last position being inidway between the Semidi and Chirikoff Islands; 29 miles 
8.360 E., in 89,60, and 96 fathoms ; 20 miles N. 230 E,, in 57, 26, and 27 fathoms, ter- 
minating 6 miles S. 220 E. from tbe north end of ahirikoff Island, where a successful 
trial w a s  made for cod. From this point a line was run 12 miles S. 340 E., sounding 
in 76 and 287 fathoms ; 32 miles N. 280 E., in 89? 81, 76, 60, and 37 fathoms, the last 
Position being 17 miles south from the south end of Tugidak Island, where cod were 

, again found in abundance. 
The soundings indicate a bank of considerable size in the region surrounding Light- 

house Bocks, but mainly to the south of these rocks, and extending to the eastward of 
latitude 1570 W., and to the westward of latitude 1580 W. It is probable, however, 
that good fishing will be found oyer a large part of the area included between the 
Bhumagins and Eadiak. The extent of the area partly developed by the soundings 

Trials for$&.-On tlie morning of August 7 a trial for fish was made at hydro- 
graphic station No. 1317, latitude 550 26/ N., longitude 1570 28) W., about 19 miles 
south of Light-house Rocks, in 47 fathoms, green mud. The ship was hove to and 
allowed to drift for forty minutes, but no species of economic value were obtained. 
Balt salmon and pollock were used as bait. The bottom did not appear to be rich in 
food. The grounds in the immediate vicinity of Light-house Rocks can not be regmded 
a5 of any value to the fishermen while the large sea-lion roqkery continues to exist 
there, as these animals fwd chiefly upon fish, and keep the stock greatly reduced. 

In the extreme eastern part of the area lying between the Shumagin Islands 
asnd Eadiak two trials for fish with haud lines proved unusually successful, and 

estimated a t  about 4,400 square miles. 
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demonstrated that the bottom in this region is exceedingly rich. The first trial was 
at hydrographic station No. 1343, in the vicinity of Chirikoff Island, latitude 550 49‘ 
N., longitude 1550 20‘ W., depth 27 fathoms, sandy bottom. The second trial was at 
hydrographic station No. 1350, about 16 miles south of Tugid:) k Island, one of the 
Trinity Islands, in latitude 5 6 O  07’ N., longitude 1640 38‘ W., 37 fathoms, sandy bot- 
tom. This last position is actually on the western end of Albatross Bank. A t  the 
former station with seven hand lines used for twenty-five minutes, fifteen cod were 
taken, averaging 94 pounds in weight, aut1 23% inches in length j at the latter 47 cod 
were secured with nine hand lines in a little over half an hour, the average weight of 
these being 10 pounds, the average length 2S& inches. I n  the former instance pollock 
and cod were used as bait, in the latter walrus flesh and cod. 

MITROFANIA BAY. 

Approaches; character.--“ The mainland was sighted soon after daylight, August 
7, and Mitrofinia Island at 8 a. m. j biit we failed to recognize the latter for several 
hours, owing to fogbanks which hung over the land. We were up with the island at  
1.30 p. m., and, leaving it ou the port hand, steamed into the bay of the same name, 
anchoring off Long Beach at 2.48 p. m. in 15 fathoms, latitude 550 58’ N., longitude 
1580 47’ W. (approximately). 

“Our anchorage was near the southwest extremity of a steep black-said beach 
which lies back of the bay and extends in crescent form about 3 miles northeaclt 
and southwest. This beach is flanked on the eastern end by a nearly vertical cliff, GOO 
or 800 feet in height, made conspicuous by many strata of different-colored rocks, and 
on its western extremity by a precipitous mountain covered with a dense growth of 
a d e r  bushes. An isolated rock lies near the base of the mountain, about 300 yardA 
back of the beach, nearly rectangular in form, the sides being vertical, about 100 feet 
broad by 60 feet in height, and the top slightly rounded aud covered with grass, ferns, 
and small bushes. Seen from a distance it had the appearance of a huge native Rod 
house (barabara), with tho roof overgrown with grass. An extensive valley lay back 
of the beach, in which were several ponds of fresh or brackish water, their shores being 
surrounded by B fringe of alder bushes. The land was covered by a rank growth of 
grass and wild flowers. 

( L  Long Beach is a good anchorage except with winds from south to southeast, 
when a heavy swell rolls in. Better harbors are found on the east side of the bay. 

“To make this anchorage leave Mitrofania and the small islands on the port hand, 
passing midway between them and the mainland, until well up with the sand beach. 
Then stand to the westward and anchor off the rock above mentioned, giving due 
attention to the lead, as the bank is steep.” 

Pishing; occupation of the natives.-Lines were baited and put over at the anchor- 
age in Mitrofania Bay, in 27 fathoms, and in the course of a few minutes ten halibut 
were landed upon deck. The largest of these weighed 40 pounds, the smallest 4 pounds, 
the average weight being about 30 pounds. They were all 6‘ white;” the stomachs of 
some were empty, the others containing only a few crabs. 

A settlement of Creoles was established eight years ago on the northern side of the 
bay. These people were brought over from Eadiak Island by Mr. Pavloff, t h e  pilot of 
the Albatross. Sea-otter hunting is their chief occupation, but cod, halibut, and salmon 
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LIGHT-HOUSE ROCKS, NEAR T H E  SEMIDI ISLANDS. ALASKA. (sf33 Page 37.) 
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are also taken for home consumption. The numerous small streams and lakes of the 
Vicinity abound in trout and other kinde of fresh-water fishes. Bears and deer roam 
among the hills and through the valleys. They are hunted by the Indians in winter 
to supply additional food and clothing. 

LIGHT.HOUSE ROCKS. 

Position and character.--“August 8, a t  12.30 p. m., we anchored in 49 fathoms, 890 
yards N. 280 E. from the largest of the Light-house Ifooks. The group,consists of 
Several detached rocks, ranging from 90 feet in height and 500 feet in length to 10 feet 
in height, with two or three nearly awash, over which the sea was breaking. They 
are about 500 yards in extent, and can be approached within half a wile with safety. 
No two charts agree as to their location, giving i t  from latitude 550 44/ to 550 4 5 I  N., 
longitude 1570 25/ to 1570 30/ W. It was our intention to verify their position, but a 
dense fog, which settled down soon after we left tho paidand,  prevented. 

“Our run placed them in latitude 550 43/ N., and longitude 1570 20/ W., but i t  was 
not sufficiently reliabie to justify us in changing their position on the chart. Latitude 
650 44’ N., aud longitude 1570 25’ W. is about the mean and not far from correct.” 

Sea-lion rookery.-A lauding was made by the naturalists in order to examine 
the large rookery of Steller’s sea lion (Eumetopias stelleri) which exists there. The 
Weather .was very thick at  the time, a dense fog hanging low over the water, but t h e  
Sea beiug smooth a landing was easily effected. Much care had to be exercised in 
moving over the slippery rocks, smeared with the oil derived from the carcasses of 
nunierous large sea lions which had evidently met their death in combat with their 
Own species. Several hundred of these animals were crowded together upon a very 
limited area. Thousands of murres were breeding wherever they could find ledges 

’ and crevices inaccessible to the seals, and there were also a few kittiwake gulls and 
fulmars in sight. As the party was lmding the sea lioris came tumbling down over 
the rocks in their eagerness to reach the soa. A few, whose retreat was intercepted, 
Were seen to jump from thcir high positions directly into the water, apparently sus- 
taining no injury from the plunge, although the distauce was considerable, especially 
for such large animals. There were probably as many pups as adults in the herd, and 
occasionally a small body of these would detach themselves from the rest and swim 
Bome distance off shore. A couple of killer whales (Orca), attracted doubtlese by the 
disturbance at the rookery and the large number of seals in  the water, came up quite 
Closo to the rocks, causing the seals to gather nearer shore and cast evident glances 
of alarm toward t h e  killers, whose dqrsal fins showed not less then 4 feet above the 
Surface. The Orcas moved actively about, but i t  was not positively seen that any of 
the seals were seized by them. On several occmions, however, when pressed too h a d  
on the water side, the seals ventured to crawl out upou the rocks, ohly to plunge back 
into the sea at  the least movement on the part of the Albatross party. A rifle ball was 
finally planted in the back o€ one of the Orcas, causing the precipitate departure of 
both of them. A fine bull sea lion, moasuring over 13 feet long! was shot by Mr. 
%Ownsend, and its skin removed and preserved after some two hours’ hard labor. As 
soon as the naturalists left the island the sea lions returned to their rookery. These 
rocks are entiroly barren of vegetation. 
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12. KADIAK ISLAND. 

THE TRINITY ISLANDS. 

Character and 82crrownding~.-'~ The fog lifted as we approached the land, giving 
us  a very good view of the Trinity Islands. Tugidak and the western portion of Sith- 
inak Island are low and apparently marshy, while the eastern part of the latter island 
is higher. They are surrounded by foul ground, and, in the absence of proper surveys, 
should be ipproached with caution." 

OLD HARBOR, KADIAK. 

The harbor and its szcrroundings.-'rhe Albatrons arrived at Old Harbor (latitude 
570 11' N., longitude 1530 13' W.), in the channel separating Sitkalidak from Kadiak 
Island, on the afternoon of August 10, and anchored in 7 fathoms, off an-Indian village 
called by the natives Three Saints. It lies about 4 miles to the northward of the 
Bay of Three Saints, the beautiful harbor of Lisiansky Bay intervening. The 
country surrounding Old Harbor is mountainous, with a narrow belt of compara- 
tively level land, on which the village stands, near the water. It is covered with a 
luxuriant growth of grass and flowers during summer. Alder bushes grow to greater 
size than on ihe islands farther to the westward, and, in the sheltered valleys, the 
poplar is found of sufficient size to make it valuable to the natives in building their 
houses, and for other purposes. The rugged mountain range, sometimes called the 
backbone of Eadiak, was in sight, and the great gorges, still filled with snow and ice, 
lent an arctic hue to the otherwise summer aspect. 

The village of Three &aints.-The village is scattered along the shingle beach, and 
consists of about thirty sod houses, or barabara, thatched with dried grass, and a few 
log buildiugs. The houses have the usual accompaniment of fish racks on which sal- 
mon were hung to dry. There are about two hundred and fifty Indidns at this place, 
bu t  most of the young men were absent a t  the time of the Albatross's visit, on hunting 
and fishing trips. The people in the village were engaged in drying salmon for their 
winter food supply, anti a few were also in the employ of the salmon fishery near by. 

Trials for jtsh.-The waters of the vicinity are everywhere filled with salmon, 
which seem to congregate in greatest abundance close to the sand bars and small 
rocky capes which project into the harbor. A short distance from the mouth of the 
harbor, in the vicinity of Two Headed Island, cod are also plentiful. Seining was 
carried on in the harbor, but not many species of fish were obtained there. The light 
seines also suffered severely from the presence of so maiiy large salmon, which it was 
difficult to avoid taking in them. I n  addition to the salmon some of the same shore 
fishes taken at Unalashka were secured. 

Directions for entering Old Harbor.--"To enter Old Harbor, make Two Headed 
Islapd (miscalled Two Headed Cape on Coast Survey Chart No. 702), which has two 
irregularly rounded peaks, and is easily recognized. Leave it on the port hand, and 
if the weather is clear Black Point will be seen, showing darker than ite surroundings. 
There is a small islet about 200 yards in prolongation of this point, and one-fourth of 

rock just  above water, which marks the outer end of a ledge 
Having passed this rock, a mid-channel course around the 
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second prominent point on the starboard hand leads to the strait where Ola Harbor 
is located, and off which lies the Bay of Three Sainks and Lisiansky Bay. There is 
bold water in the strait, which is free from hidden dangers except near the land. 
Passing Old Harbor there is a narrow tortuous channel into Sitkalidak Strait through 
which small vessels have passed, but a stranger should not attempt it with a vessel 
drawing more than 8 feet.” 

PORT HOBRON, SITKALIDAIC. ISLAND. 

fishing station.-While at Old Harbor a call was received from Mr. Ivan Petroff, 
manager of the Alaska Coast Fishery Company’s station, recently established af Port 
Hobron some 10 or 12 miles to the northward and eastward of Old Harbor. Subse- 
quently a party from the Albatross visited the station and found it located in a snug 
harbor on the north side of Sitkalidak Island, in the second deep bay coming from sea- 
ward. 

Tho quarters, mess-room, store.room, and kitchen are under one roof, and the cur- 
ing house is at the water’s edge, where boats or barges can load and discharge at half- 
tide. It is supplied with running water from a mountain stream? and everything was 
scrupulously clean and well arranged. A cooper shop, stable, and store-house are 
conveniently located, and in the harbor mere several dories, barges, a fine schooner, 
and a steam-launch. This is the first aeason the station has been in operation, and 
they have thus far confined themselves to taking and salting salmon, but they intend 
starting a cannery eventually. 

The fish are caught chiefly in a lake opposite the station, and about 18 miles from 
salt water, in which the salmon enter in incredible numbers to spawn. Eighteen 
white men and a few Indians are employed to do the fishing. The fish are transported 
over a horse-railway to the beach, where they are transferred to barges or dories which 
deliver them a t  the curing house. Four hundred barrels of salmon had been secured 
during the preceding three weeks. 

The visit to the station was made between the runs of salmon, and the entire force, 
except the coopers, was engaged in cutting and curing hay for the horses used there. 
The location seems to be well chosen, not only for salmon fishing but also for cod and 
halibut. 

In 1883 Mr. Petroff built a fishing stand close to the Indian village a t  Old Harbor, 
where for a time large quantities of cod were cured and shipped to San Francisco. 

ST. PAUL, XADIAK. 

Collecting in the karbor.-~uriiig.the week’s stay at St. Paul or Eadiak village, 
hand-line fishing,.seininp, boat dredging, and shore collecthg were carried on con- 
tiuuously. Many flounders (Aepidopsetta bilineata) were taken with the hand lines, 
but very little else, excepting a few ‘6 rock trout” (Hexagramntus), and dogfish (Squalus 
acad&s). Hemilepidotus tracl~urus, a species of flounder, not met with elsewhere 
during the cruise, was also obtained in this manner. Scarcely anything but salmon 
and flounders were secured by seining. Boat dredging in the bays near the village, 
and thence outward to a point 4 miles distant from the village, gave excellent results, 
and disclosed a rich bottom with many species of marine invertebrates different from 
those discovered on the outer grounds. The groups of crustacea, mollusks, echino- 
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derms, anthozoa, hydroids, and sponges were all represented, and brachiopods of great 
size were obtained. 

Shore collecting wati procluctive of many interesting fishes and invertebrates. A 
small red star fish was abundant, and many small shells were found liviiig upon the 
leaves of kelp. Numerous specimens of Hemilepidotus trachurus were taken by jerking 
them up by means of a sharp boat-hook as they lay upon the bottom in shallow places. 
They seldom moved if t h e  hook was carefully inserted under them. This species i8 
moderately abundant along the kelp line of the shores, and it is not difficult to secure a 
dozen or more specimens in an hour’s time by the method described above. It proved a 
nuisance a t  Badiak hy taking all the bait set for codfish. The variations in color in 
this  fish are remarkable, no two individuals being precisely alike in this respecf. They 
also appear to assume the tints of the rocks and sea-weeds among which tlwy live. 
The prevailing color is a rusty red on the upper parts, I+ on in  irregular blotches, 
and varied with brown or black. There is no variation with respect to the uniformly 
spotted under surface. Two or three specimens only .of the blactk rockfish (Bebast- 
ichthys) were taken while a t  Kadiak. 

A gill net set in the harbor gave no results. A cod trawl was set across the north- 
east entrance to the harbor, and a haddock trawl across the southeast entrance. 1n 
t h e  first trial a few dogfish and sculpins were obtained; in the secoud two silver-side 
salmon, two cod, one halibut, and a large nurnber of dogfish. The halibut was (6 white.” 

Advantages of the neighborhood f o r  $fishing.-The iuhabitants of St. Paul and the 
adjacent islands do very little fishing for cod, but are now turning their attention 
chiefly to  sea.otter h~zntiug, which they find more profitable. It is stated that cod fish- 
ing bas never been engagetl i n  to so great an extent by the people of Kadiak as by those 
of the Shumagin group, although there are many excellent in shore fishing grounds 
in this regioa which are easily accessible. A small bank located about 10 injles from 
Williarn’s Reef, in a south southeast direction, has an abundance of cod. Another hank 
equally as good lies 6 or 8 miles OE Cape Pillar, but there are many such spots all along 
the coast, aud many of them are close to the shore. Fishing can be carried on without 
intermission duriilg five or six niouths of the year, and bait is always abundant. 

Capt. H. R. Bowen, formerly of Glorrcester, Mass., but now residing in St. Paul, 
thinks that fishermen with a limited amouut of capital call establish themselves more 
readily in a lucratire busiriess on Kadiak Island than elsewhere in Alaska. Since his 
first arrival a t  St. Paul, Captain Bowen has paid several visits to Gloucester; bu t  no 
amount of persuasion on his part could induce any of the New England fishermen with 
whom he talked to move to *4laska, where, iu his opinion, they could live just as com- 
fortably and with less exertion. 

The Indian sea-otter hunters of St. Paul are taken by steamers and small sailing 
vessels of the Alaska Commercial Compauy to the hunting grounds, where they are 
landecl. A t  the expiration of the season they are brought back, and if theseason has 
been a favorable oue they will then have a considerable amouut of money due them. 
Pay day to the lndiatis is one of the principal events of the year. They show little 
prudence, however, in the use of money, aiid ofteu squauder their entire earnings 
in t h e  course of a few days. 

Large schools of herring strike the coast in the vicinity of S t .  Paul about the 
middle of August, but very few had been taken up to the time of the arrival of the 
Albatross, August 14. They are sometimes c~xccedingly abundant in ShelikoE Strait, 
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between Kadiak Island and the mainland, and several factories have been established 
along the borders of the strait for the purpose of extracting their oil. Ground sharks, 
which are also numerous in this strait, are likewise captured for their oil. A few 
herring are found in Cook’s Inlet, where codfish are said to be increasing in abun- 
dance every year, being attracted there i t  is thought by the offal from the salmon 
canneries in Shelikoff Strait, which is carried into the inlet by the tides. Ealibut 
hare been taken in small numbers a t  the head of Cook’s Inlet, and dogtish are very 
numerou8 along the coast from the northeast entrance to Shelikoff Strait to Prince 
William’s Sound. 

Notes on the $shsrles amd$shing vessels.-The weather at Kadiak was unexception- 
ally fine during 1888 up to the middle of August, there having been less fog and rain 
than for many years past. Ood could have been successfully dried, but in most years 
this would not be possible, as moist weather generally prevails. 

Besides the Indians, there are a t  St. Paul about twelve or fifteen white men of 
various nationalities who engage in sea-otter hunting throughout the year. The white 
hunters have small schooners of about 25 tons burden, in which they make long voy- 
ages. The crew consists of two to four men, and occasionally one or two Indians are 
taken along. They use rifles chiefly during the summer, but in winter, when stormy 
weather prevails, gill nets are exclusively employed. Some af these hunters Are very 
skillful, and several thousand dollars have been earned by a single individual in a 
season. Captain Anderson, 0110 of the most successful hunters of St. Paul, and, in 
fact, of Alaska, landed fifty sea-otter skins as the result of one trip during the present 
season, receiving for them $100 each. The gill nets are the same as those employed 
at Belkovsky, and have already been described. Gill-net fishing for sea otters is 
expensive for the reason that the nets last only a very short time, one month being 
considered the extreme limit of service for a net in constant use. The short life of the 
nets is due, not to actual wear, but to neglect on t h e  part of the hunters to properly 
care for them. After having remained down a few days they become covered with 
slime and sea-weed, and when taken up they are merely dried and cleaned, no preserva- 
tive being used upon then]. When told of the method of salting the seines, pursued 
by the mackerel fishermen of the eastern coast, whereby their nets are sometimes kept 
in good order for several years, much surprise was manifested, and that plan will now 
probably be tried by some of the Alaskan hunters. 

erally triangular in shape, resembling the ‘‘ riding ’’ sail used by the Grand Bauk fish- 
ermen. This prevents the use of a main gaff, however, which detracts greatly from 
the beauty of the rig. It is claimed by those who employ i t  that th i s  pattern of sail is 
much safer in squally and otherwise rough weather, and that with it there is less dan- 
ger of carrying away the main-boom or mainnlast in jibing. Its advantage8 are also 
said to be greater than those of the ordinary pattern in approaching the many danger- 
ous bays and headlands on the Alaskan coast. It is possible that this style of main- 
sail may be better adapted to stormy weather, as it presents less area to the wind, but 
in an ordinary sailing breeze i t  labors under a great disadvantage in going to wind. 
ward with schooners carrying a gaff to their mainsails. Furthermore, tho New Eng 
landatishermen enter harbor8 on the Atlantic coast which are fully as dangerous as ang 
in Alaska. The topmast of these schoouers is a continuation of the mast abol-e the 
eyes of the rigging. Should the tol)milr;t be carried away close to the rigging, an 

Most of the sailing vessels of Alaska are schooner-rigged. The mainsail is gen- . 
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entirely new mast would have to be put in. No light sails are carried except a main- 
staysail, which is set from the deck. A jib and a fore-stay-sail comprise the head sails. 
The masts are far enough apart to admit of a fair-sized foresail, which is essential on 
account of the small size of the mainsail. These little schooners areexcellent sea boats, 
from the fact that they are rery deep in proportion to their size, and therefore draw a 
good deal of water. They have a considerable dead-rise and dragline. The wood 
chiefly used in their construction is Alaskan spruce and pine. The fastenings are of 
iron, galvanized iron having been employed during late years. The construction of 
these vessels, so far from shipbuilding centers, and with s0 few Facilities at hand, 
reflects much credit on their designer8 and builders. 

The inhabitants of St. Paul, both Iudian and Russian, use dories for general pur- 
poses about the harbors and islands. They are constructed by the Tndians and Creoles 
employed by the Alaska Oommercial Company, out of spruce and cedar. They approx- 
imate in shape and general appearance to the Salisbury dory, but must be regarded as 
inferior to it, although of comparatively good workmanship. The bows and arrows9 
paddles, and various other articles used in connection with them are made by the 
Indians, and exhibit much skill and ingenuity. 

The ,hooks and lines employed for catching cod about 8t. Paul are of a primitive 
type. Pieces of lead of various sizes, but of no particular shape, are used as sinkers. 
The hooks are fastened to the lines above the lead, without the intervention of snoods. 
None of the wooden hooks used by most Indians for catching halibut were observed at 
this place. 

Directionsfor entering fit. Paul Harbor.--“ I n  coming from the southward make 
. Ugak Island, then Cape Qreville (known Iocally as Chiniak Point). The east or sea- 

ward side being free from dangers can be approached with safety, but a ledge of rocks, 
which makes off to the northward, must be left on the port hand. The rocks are above 
water, aud being prominent should be cleared without difficulty if the cape has been 
sighted, and no vessel would attempt to pass inside without seeing it. The lead should 
be used in thick weather, as the outer limit of Portlock Bank is well defined and from 
35 to 40 miles distant. Eaving cleared the rocks off the cape, stand west-northwest 
(magnetic) for Long Island, which will carry a vessel about three-fourths of ;t mile 
outside of the Outer Eumpback. If it is not seen the ieland will be the next landfall, 
and can be approached with comparative safety. Outer Humpback should be seen if 
the weather is suitable for a stranger to make the harbor, in which case pass within 
one-fourth to one-half a mile, leaving it on the port hand, and steer W. 4 N. (tnag- 
netic) for the south end of Popoff Island. When the passage between Wooded Island 
and Long Island is shut in, steer N. by W. 4 W. (magnetic) for the channel, passing 
100 yards from the point of Wooded Island, off the settlement. Continue the course 
until the store-house on the wharf at St. Paul opens out, then stand in for the anchor- 
age off the astronomical station (Coast and Geodetic Survey Chart No. 776), anchoring 
in about 13 fathoms. 

“The Wooded Island side of the channel should be favored to avoid a reef on the 
west side, and the course continued to clear a rock about one-eighth of a mile off the 
north end of Holiday Island, which is not shown on the chart. 

“TO enter the inner harbor, keep the crib lying just off’ the end of the wharf, open 
about 50 feet from Near Island until nearly up with it, keeping as close as practicable 
until inside of tho reef, then steer for the wharf. A vessel should enter with the tide 

. 
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running a little flood, which sets to the northward. The channel is very,narrow, and 
a stranger should not attempt it without a pilot. It is high water at the wharf, full 
and change, a t  1 hour.” 

13. ALBATROSS BANK. 

Hydrograpiiy.-Albatross Bank lies ~ f f  the southeastern side of Eadiak Island, 
and extends the entire length of that island, arid also in front of the Trinity Islands 
a t  the southwest. It is continuous with Portlock Bank a t  the eastern end, there 
being no intervening depression between the two. The 100-fathom curve was located 
approximately in two placcs-opposite the Trinity Islands by one sounding, and oppo- 
site Sitkalidak Island, near the center of the Eadiak coast, by four deep soundings. 
A t  the former loca,litg this curve was distant about 25 miles from the nearest point of 
Tugidak Island, and at the latter from about 42 to 48 miles from land. The total area 
of the bank inside of the 100-fathom curve is estimated to be about 3,700 square miles. 

The depth8 are irregular, the main portion of the bank being in some places sepa- 
rated from the land by comparatively deep water, while .in others shoal water inter- 
venes. Two lines of soundings were run outward from Sithinak Islaud, one of the 
Trinity Islands. One, extending southwesterly from that island, shows 28 fathoms 
within about 3 miles of the land, followed by 54, 75, 66, and 159 fathoms; the other, 
extending southeasterly, has depths of 23,82,46,82, aud 88 fathoms. A depth of 71 
fathoms was found 5 miles northeasterly from Two Headed Cape, and 111 fathoms 
5 miles southeasterly from that position, followed in the same direction by GO, 44, 4G, 
38, and 347 fathoms. Pour miles southeasterly from Dangerous Cape, 53 fathoms 
were discovered, followed 3 miles further out in the same direction by 86 fathoms, 
and then by 44,49, 58, and 488 fathoms. A line extending off from Ugak Idaud 
begins with 25 and 45 fathoms, and another off from Cape Greville shows in succession 
81, 57,39,71, and 75 fathoms. 

The greater number of soundings indicate depths between 40 and 60 fathoms. 
Beyond the 100-fathom line the slope is very abrupt. All varieties of bottom occur, 
sand being most prevalent, and rocky patches common. 

Dredgings.-The beam trawl was used in a depth of 159 fathoms, sandy bottom, 
about 28 miles south of the Trinity Islands, in latitude 5G0 N., longitude 1540 20‘ W. 
(station 2853). Large quantities of fishes, crustaceans, worms, mollusks, echinoderms, 
and sponges were taken ; an especial feature of the haul consisting of over one hundred 
specimens of a fine large free crinoid, which came up in excellent condition. 

Two successful hauls of the beam trawl were also made off the island of Sitkal- 
idak, south of Eadiak. The first station (2854) was located about 7 miles south of t h e  
western part of Sitkalidak Island, in GO fathoms, sandy bottom ; the second station 
(2868) directly off the southpwtern end of the satme island, in 69 fathoms, green mud. 
Fishes of many kinds were especially abundant in both hauls. The crustaceans were 
represented chiefly by an abundance of shrimps and hermit crabs; molluskb were 
unusually plentiful, about 3 bushels of the larger and commoner forms being obtained ; 
and echinoderms of all classes were also common. 

Trials for $s?L. -At hydrographic station No. 1380, about 16 miles south of Tugidak 
Island (latitude 560 07’ N., longitude 1540 38’ We), 37 fathoms, sandy bottom, nine 
hand lines were kept in use a little over a n  hour, resultingin the capture of fortyseven 
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cod, having an average weight of 10 pounds each, and an average length of 2 4  
inches. Walrus meat and cod were used as bait. Pair after pair of cod were hauled 
up in quick succession, and a t  the close of the trial they mere biting as freely as in the 
beginning. This locality holds out excepkional inducements to fishing vessels, which, 
judging from the experience of the AZBatross, might obtain large fares in en incredibly 
short space of time. Good harbors are within easy reach of the place, fine weather 
generally prevails excepting during the foggy spells of summer, and bait of many kinds 
may be taken on the grounds. 

About 33 miles southeast of Sitkalid6kYIsland (hydrographic station No. 1372, 
latitude 560 51' N., longitude 1520 50' W.) several halibut were taken with hand lines 
iii a, depth of 37 fathoms, sand and broken shells. 

A third trial for fish was made on the inner part of Albatross Bank at hydro- 
graphio station No. 1392 (latitude 5 7 O  10' N., longitudo 1520 22/ W.), about 6 miles 
east of Dangerous Cape, Eadiak Island ; depth, 39 fathoms ; bottom, black sand and 
gravel. Nine hand lines, baited with salt salmon, were eniployed for fifty minutes, 
during which t ime  sixty-nine cod and one halibut were taken. This was the best trial 
made on the Alaskaii grounds, both as regards the rapidity with which the fish took 
the bait and their wize and quality. The cod averkged 12 pounds each in weight, and 
309 inches in leugih. Their stomachs were well filled with food, and they were more 
thrifty looking than any prfiviously taken. A photograph of t h e  entire lot. as it lay 
upon the deck, was secured. The spot where these fish mere captured is a favorite 
fishing ground of the inhabitants of St. Paul, Eadiak, and large fares could be obtained 
in a, short time by trawl or hand-line fishing. 

A t  the next hydrographic station (No. 1393), 11 miles northeast of Dangerous Cape, 
26 fathom's, rocky bottom, a brief anchorage was made, and cod and halibut were 
taken in abundance with the hand lines. 

Remarks.-There are many excellent harbors and convenient anchorages in close 
proximity to this bank, which make it one of the most desirable fishing ground8 
which hss yet been surveyed on the Alaskan coast. It has heen resorted to for som(-, 
years by a few fishermen who locate the rich spots which they have found by bearings 
from the land. 

, 

14. PORTLOCK BANK. 

Hydrography.-This is the largest of the Alaskan banks that have been sur- 
veyed up to the present time. Its area inside of the 100-fathom line is about 6,800 
square miles, that of George's Bank, tho second largest bank on the eastern coast of 
North America, being about 8,400 square miles. Its outline, as indicat,ed by the 100- 
fathom curve, is irregular. It extends northeastward from Eadiak Islagd to about 
longitude 1480 30' W., a distance of from 110 to 120 miles, and is widest at the 
western end, where its width equals that of AlbetroRs Band and Kadiak and Afognak 
Islands combined. Neither i ts  northern nor sou thern boundary mas positively deter. 
mined, however, in this region. Depths of 76 to 99 fathoms were found in the direc- 
tion of Eenai Peninsula, 97 fathoms occurring 16 miles south of Point Gore, the uear- 
est point on the mainland to which soundings were made. 

Between longitudes 1500 and 1510 W. the bank abruptly narrows, and thence 
maintains a width of 38 to 45 miles to its eastern end. There is a broad indentation, 
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with depths of 102 to 166 fathoms, on the southern side ; depths of 105 to 122 fathoms 
occur j u s t  off the northern border, and 106 to 761 fathoms off the eastern end, close to 
the 100.fathom curve. 

On th0 afternoon of August 23, in making the most northern soundings in longi- 
tude 1510 and thereabouts, the Chugatz Islands, Point Gore, and Pye Islands were in 
sight, and cross-bearings were frequently taken to verify positious. Mauy snow-capped 
mountains were visible on the mainland, and in Nuka Bay an immense glacier extended 
apparently to the water's edge. 

The soundings .made by the Albatross between longitude 1500 W. and the eastern 
end of the bank, inside of the 100.fathom line, show depths of 6G to 99 fathoms. Old 
soundings of 45 and 63 fathoms were not verified, although not shown to be inaccurate. 
Between longitudes 1500 and 1510 W. two soundings of 37 fathoms occur near the cen- 
tral part of the bank, while on the southern part depths of 40 to 72 fathoms were 
found. Between longitudes 1510 and 1520 W., the latter marking approximately the 
western boundary of the bank and the coast line, the depths, according to the sound- 
ings of the AZbatross, range from 20 to 81 fathoms, the latter occurring near the land; 
but there are no indications of a marked or extensive depression between the bank 
and the shore. 

Gray sand prevails over most of the bot'tom, mixed with pebbles, gravel, and 
broken shells in places, and with occasional patches of mud, and some rocky spots on 
the western part of the bank. 

Between the eastern end of the bank and Middletori Island depths of 87 to 902 
fathoms are shown by the single series of soundings made by'the steamer. Two 
soundings of 87 and 101 fathoms, about midway between the two, indicate a small 
raised area surrounded by much deeper water. 

Corrections.-Two lines of soundings on the southwestern part of Portlock Bank 
indicate shoaler water in that region than is marked upon the published charts of the 
Ooast and. Geodetic Survey, whose soundings are given on the chart accompanyiug 
'&is report in conjunction with the soundings of the AZBatross. The two lines in ques- 
tion are as follows: One beginning in latitude 5'iO 52l N., longitude 1510 47' W., off 
Chiniak Harbor, and extending thence south 510 E. 50 miles, with soundings of 47, 
30,33,35,38,42,48,57, and 72 fathoms j the other heginning in latitude 570 26' N.,longi- 
dude 1500 OW W., in 200 fathoms, and extending N. 610 W. 63 miles, with 59,51,43,40, 
36, and 78 fathoms. This work was done in fair weather, and it seems to prove the 
extension of Portlock Bank to Cape Greville without the intervening depression so 
generally found in this region near the land. The last soundiug noted above, 78 
fathoms, was made at dredging station No. 2S56, which was occupied a t  noon. The 
latitude was obtained by meridian altitude of the sun, the longitude by chronome- 
ter, and both verified by bearings of the land, all of which showed Marmot Island to 
be improperly placed on Coast Survey Chart No. 702, by which its nearest point should 
have been 9 miles distant, yet the surf could be seen breaking on the beach not 5 
miles away. 

Dredging.-Three successful hauls OF the beam trawl were made on Portlock Bank, 
as follows: Station 2836, latitude 680 07/ N., longitude 1510 36/ W., about 16 miles 
east of Pillar Cape, Kadiak Island, in Gd fathorns of water, bottom gray sand, black 
specks ; station 2857, in latitude 580 05' N., longitude 1500 46' W., about 42 miles east 
of Pillar Cape, 61 fathoms, gray sand and broken shells ; station 2858, in latitude 
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580 17' N., longitude 1480 36l W., on the eastern edge of the bank in 230 fathoms, 
blue mud and gravel. A large quantity of material was secured at  each of these st% 
tions. At the two former ones the results were similar to those obtained on Albatross 
Bank, but at the latter many new forms were taken which belong to deeper water, 
The principal fishes captured at station 2858 were Cflyptocephalus pacifius, 8eSebast- 
khthys sp. (red rockfish), and a red species of 8eSebastes. 

Trials for jis7~.-Several trials for fish were made on Portlock Bank with hand 
lines, both rich and poor bottom being found in different localities. 

The first trial was at hydrographic station No. 1421, latitude 570 57' N., longitude 
1510 OB1 W., about 35 miles east of Spruce Jslaud, Eakiak, depth 36 fathoms ; bottom, 
gravel and broken shells. A t  this place thirty cod and one halibut were taken with 
nine hand lines in eighteen minutes, salmon being used as bait. The cod averaged 8& 
pounds in weight and 27 inches in length ; the halibut weighed 10 pounds. 

The second trial was at dredging station No. 2857, latitude 580 05/ N., longitude 
l60046/ W., about 15 milea northeast of the last position, depth 51 fathoms, gray sand 
and broken shells. Although large quantities of specimens of the lower animals 
were obtained a t  this place in the beam trawl, the fishing was not successful, only two 
cod and four flounders (Atherestes) being captured on the hand lines. It is possible 
,that the ship drifted from the rich ground before the lines were put over. A large 
number of whales were seen during the afternoon of this day, August 22. 

A third trial was made a t  hydrographic station No. 1436, latitude 580 231 N., longi- 
tude 1500 32l W., on the northern part of the bank, depth 37 fathoms; bottom, broken 
shells. Eight hand lines were kept out eighteen minutes, but here again the results 
were poor, only three cod, averaging about. 54 pounds each in weight, being taken. 

The region in which the second and third trials were made is seldom if ever visited 
by the fishermen, and is therefore practically unknown. 

Remar7cs.-This bank is destined Lo be recognized as a valuable fishing region, but 
the vessels that frequent it must go provided with groond tackle, in order to ride out 
such storms as they may meet with, unless fishing on the western end. A large part 
of the bank is too far distant from the shore to warrant their heaving up and seeking 
8 harbor at the approach of every gale. 

15. MIDDLETON ISLAND TO PUGET SOUND. 

MIDDLETON ISLAND. 

Approaching the island.-Middleton Island was Righted about 2 p. m., August 26, 
and late in the afternoon of the same day the Albatross anchored about a mile to the 
northward in 12 fathoms, near the point indicated on the Coast Survey chart, the north 
end of the island bearing N. 520 E., and the south end S. 270 W. This anchorage was 
off the outrer limit of kelp, which seemed to extend the entire length of the island, from 
one-half to one and one-half miles from the beach. The ship was on the weather shore, 
where a moderatre northwest wind and stroug tide caused a heavy surf, so that landing 
was deferred until the next morning. 

The rock mentioned in the Alaska, Coast Pilot as lying 3 miles southwest ( m a g  
netic) from the north point of the island, and north-northwest (magnetic) from the 
anohorage was not seen, and, if it exists, is below the surface, where rocks may be 
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encountered almost anywhere around this desolate island. The swell was so heavy 
that no soundings were made except in the immediate vicinity of tlie anchorage. 

Observations of the tides during the night showed a velocity of 2 to 3 knots per 
hour, the flood setting to the northward and eastward, and the ebb in the opposite 
direction. 

August 26 began with a moderate breeze from the southwest, veering to north- 
west, northeast, and east-southeast, with clear weather, except for two hours in the 
early morning. The surf was still too heavy for landing, and being anxious to get 
observations on shore, as well as to give the naturalists an opportunity to examine the 
region, the ship was got under way and steamed to the southeru end of the island. 
When about to anchor in 10 fathoms the keel came in contact with a rock, but she 
was backed off without damage arid anchored in 15 fathoms, about 3 miles distant from 
land, the northern end of the island bearing N. & E. (magnetic), and the southern 
extremity NE. 8 N. (magnetic). Captain Tanner, the navigator, and a party of col- 
lectors immediately landed. 

Geographical position.--The following observations mere taken to ascertain the 
position of the island: Two sets of equal altitudes of the sun for longitude, one meridian 
altitude, and six ex-meridian altitudes of the sun for latitude, the artificial horizon 
being used. They were made under favorable conditions and are reliable. The obser- 
vation spot is one cable to the westward' of the southeast extremity of the island, and 
is marked by a pile of stones on the beach above high water, the mean of all the sights 
plaoing it in latitude 590 23' 36.711 N., and longitude 1460 19/ 33.4l' W. 

Qharacteristics and s2crrozcndi.ngs.-Middleton Island is between 7 and 8 miles long, 
N. 220 E., and 8. 220 W., with reef8 cxtending 2 miles or more north and east of it, 
and between 3 and 4 miles off the southern end. The anchorage is on the west side, 
and an approaching vessel should keep well outside of the kelp, as rooks may exist 
anywhere near the island, which is a terminal moraine, composed of mud, clay, and 
gravel, with huge bowlders thinly scattered about over the surface, on the beaches, 
and on ledges above and below the water. 

The southern end has perpendicular cliffs of mud and clay from 30 to 80 feet in 
height, the greatest elevation, toward the center of the island, being about 120 feet 
above the sea. The strata on this side dip from 300 to 400 about northwest (turtgnetic). 
The general appearance of the island is flat, and, the soil being impervious to water, 
numerous ponds are formed by 5eavy rains, and the entire surface is moist, almost 
boggy, covered in summer with a rank growth of grass, flowers, etc., but with no trees. 

A baud of about fifty fur seals was observed upou the rocky reef on the east- 
ern side of the island. I n  the spring the island is visited by Indians in pursuit of 
seals and eea otters, and large parties are sometimes encamped there for several weeks 
a t  a time. During recent years, however, it is stated that the island is less resorted 
to than formerly for that purpose. It has no permanent inhabitants. The high cliff 
is difficult of ascent, but a means was found of reacliing the top, where, near its edge, 
the puBns have excavated long underground passage-ways, which gave the pedestrians 
some uncomfortable walking, as the thin crust of enrth covering the burrows was not 
sufficiently strong to withstand their weight. I n  the interior they encountered level 
ground, covered with a rich growth of tall grass and other moisture-loving plants, 
concealing many sluggish little rivulets which slowly tended toward the shore. Search 
Was made for fossils in the beds of clay and gravel, but none were found. 
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Fishing.-Two trials for fish were made near the island. The first was at the 
anchorage on the western side, in 12 fathoms of water ; but the strong southerly tide 
which was running a t  the t ime swept the leads from the bottom. No edible fish were 
taken, but dogfish were abundant. At  the anchorage off the southern end of the 
island, while the naturalists were on shore, the sailors captured the two largest hali- 
but that were takcn by the Albatross on the Alaskan coast. One weighed 42 pounds, 
the other 61 pounds. Salt salmon was used as bait, 

MIDDLETON ISLAND T O  PAMPLONA ROCKS, 

Hydrographic work.-Leaving Middleton Island a t  3 p. m., August 26, the Alba- 
tross sounded iu 22 fathoms, latitude 590 19' N., longitude 1460 23' W., and then run- 
ning 8. 530 E. from that position sounded a t  a distance of 5 miles in 141 fathoms; 
thence 10 miles in 620 fathoms, and 20 miles in 2,425 fathoms. 

The course was then changed to N. 74O E., for Pamplona Rocks. The day ended 
with clear, pleasant weather, and smooth sea, which continued on the 27th. Forty 
miles from the last station a sounding was made in 2,224 fathoms j 27 miles farther, in 
2,138 fathoms, and 17  miles still farther in 1,528 fathoms. Changing the course to S. 
510 E., the ship ran 17 miles to one of the positions assigned to  the racks; thence 
5. 160 W. 3 miles, a n d  sounded in 1,763 fathoms ; east 5 miles, and S. 280 W. 7 miles, 
to another reported position, where s depth of 1,745 fathorns waa found ; N. 700 E. 9 
miles, sounding in 1,675 fathoms; N. 840 E. 10 miles, 1,500 fathoms, and 8. 430 E. 10 
miles, 3,548 fathoms. 

Position os Pamplona Rocks.-bc The position assigned to Pamplona Rocks on aoast 
Survey Charts 701 and 702, Hydrographic Office Chart No. 527, and t h e  Alaska Coast 
Pilot, is latitude 590 03' N., longitude 1420 40' W. ; but Coast Survey Chart 960 places 
them in latitude 690 35l N., lougitude 1420 04' W. 

6' I considered it highly important that these dangers should be located in the 
interest of commerce as well as the fisheries, and as time would not permit an exami- 
nation of both localities, we  selected that which seenied to have the weight of evidence 
in its favor. The weather was remarkably clear, and the search was made during the 
middle of the day, with a lookout on the top-gallant yard, his line of vision extending 
10 miles or more on either hand, without detecting any sign of rocks or shoals. The 
soundings were regular and gave no indication of shoaling water, so that it may be 
stated positively that the rocks do not  exist within 20 miles of the assigned position. 

' 6  Coast Survey Chart No. 960 places them nearer land, where 40 to 60 fathoms 
are found in their vicinity, and where rocks, banks, or a ledge, as these dangers are 
called by different authorities, might be expected to exist. The snow-clad heights of 
Mount St. Elias, from 90 to 100 miles distant, were visible during the day, and many 
snowy peaks of less magnitude could also be seen from time to time." 

PAMPLONA BOCKS TO PUGET SOUND. 

Hydrographic work and narrative.-Leaving the locality where search was made 
for Pamplona Rocks, a course was. laid for the northern end of Vancouver Island. 
On August 25 two soundings were made, the first, 50 miles 8. 430 E. from the la8t 
stat>ion (latitude 580 17' N., longitude 140O 35' W.), in 1,816 fathoms, gray ooze; the 
second, 50 miles farther in the same directio.1, 1,778 fathoms, brown and gray ooze. 
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During the three following days soundings were made as follows: 
Latitude 560 35' N., longitude 1370 55' W., 1,433 fathoms; 
Latitude 580 2U' N., longitude 1360 20' W., 1,569 fathoms, accompanied by 

Latitude 540 02' N., longitude 1340 34' W., 1,571 fathoms j 
Latitude 520 32) N., longitude 1330 05l W., 1,601 fathoms; 25 miles SW. 9 S. 

Latitude 610 23' N., longitude 1300 43/ W., 876 fathoms, accompanied by dredging ; 
Latitude 510 14/ N., longitude 1290 50' W., 204 fathoms, accompanied by dredging; 
Latitude 510 09' N., longitude 1290 07' W., 83 fathoms; 
Latitude 510 01' N., lougitude 1280 25' W., 52 fathoms. 
The last station yas off t h e  northwestern extremity of Vancouver Island, where 

an anchorage was made on the night of August 31. From there the ship proceeded by 
way of the inner passages between Vancouver Island and the mainland to Seattle, 
Wash., where she arrived September 6: having made several s t o p  on the way for the 
purposes of sounding, dredging, coaling, etc. 

Sounding and dredging stations were made in Queen Charlotte Sound, off the 
southern entrance to Goletas Channel, depth 238 fathoms; in the Gulf of Georgia, off 
E'raser River, 67 fathoms; in the southern part of Washington Sound, 48 fathoms; 
and off the northern entrance to  Admiralty Inlet, 40 fathoms. 

Night anchorages were made in Alert Bay, Tribune Harbor, and Burrows Bay, 
and a supply of coal was taken in a t  Departure Bay. Burrows Bay is a good harbor, 
and is protected from all but southerly winds. 

On the trip to Alaska during the first part of July the steamer Albatross made the 
same inner passage, but no hydrographic or dredging work was done. While going 
through, however, stops for various purposes were made a t  Esquimalt, Departure Bay, 
Tribune Bay, Alert Bay, and Port Rupert, at all of which places collections and obser- 
vations of greater or less extent were made, as explained further on. 

Dredging.-Two casts of the beam trawl were made in deep mater on the way south 
from Pamplona Rocks to Vancouver Island. The first was at station No. 2859, lati- 
tude 550 20' N., longitude 1360 20' W., to the eaatward of Prince of Wales Island; 
depth, 1,569 fathoms; bottom, gray ooze. The second was at station No. 2860, lati- 
tude 510 23' N., longitude 1300 34' W., off Cape St. James, Queen Charlotte Islands, 
876 fathoms, green mud. Both of these hauls developed a, rich deep-sea fauna, and a 
large number of interesting specimens were obtained. Among fishes the genus N w u -  
rus was represented by several species and over a hundred specimens: a large species 
of Lithodes (deep-sea spiny crab), several species of shrimps, several genera of echi- 
noderms and Uwibellula were very abundant. 

At station 2061, latitude ,510 14' N., longitude 1290 50' W., 204 fathoms, the assem- 
blage of forms was more like those obtained on the deeper parts of the Alaskan fish- 
ing banks. Both fishes and invertebrates were taken in great abundance, and among 
the latter were Reveral specimens of a species of Anthomastus, which was here seen for 
the first time. 

Btation 2862 was in Queen Uharlotte Sound, off the southern entrance to Goletas 
Channel, Duncan Island bearing ENE. Q E, (magnetic); Noble Island, N. 8 W. (mag 
netic); depth, 238 fathoms; bottom, gray sand and mud. The trawl came up with a 
heavy load of mud, which detained the ship two hours or more, as it was necessary to 

. 
dredging; 

(magnetic) from Cape St. James, 1,099 fathoms ; 

. 

* 

Bull. U. 8. F. O., 88-4 
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tow it through the water until relieved of sufficient weight to allow of its being landed 
on deck, This proved to be an exceedingly rich haul, the bulk consisting of sponges, 
of which there were several bushels. Fishes, crustaceans, and brachiopods were also _I 

abundant, the latter group being represented by apparently three species. 
Three dredgings were made between Departure Bay and Puget Sound, as follows: 

No. 2863, in the Gulf of Georgia, off the mouth of Fraser River (latitude 480 58’ N., 
longitude 123010’ W.), 67 fathoms, fine sand; No. 2864, in the southern part of Wash- 
ington Sound (latitude 480 22’ N., longitude 1220 51’ W.), 48 fathoms, mud, sand, and 
broken shells; No. 2865, off the northern entrance to Admiralty Iulet (latitude 480 12’ 
N., longitude 1220 49’ W.), 40 fathoms, pebbles. At the two former stations a large 
quantity of material was obtained, but at the last ths  trawl capsized and only a few 
’ specimens came up. Fishes, mollusks, crustaceans, annelids, echimderms, aiid hydroids 
were abundant. Two bushels of large red shrimps, representing several species, aud 
a few cup corals, were secured at station No. 2864. 

FORT RUPERT, VANCOUVER ISLAND. 

July 12 the Albatross called at Fort Rupert, or Beaver Harbor, for the purpose of 
obtaining a supply of clams, to be used as bait on the Alaskau grounds. Clams are 
unusually plentiful in this locality, and with a force of fifteen sailors ten bushels were 
dug at one low tide. Three species occur here in about equal sbundauce. The large 
gaper clam (&?Lixot?mrus) is obtained by digging deeply at lowest water mark. Saxi. 
domus nuttallii (quahog) and the little Tapes staminea are usually only 6 or 8 inches 
below the surface, and may be found anywhere between high and low aster  mark. 
During unfavorable fishing seasons the salmon cannery a t  Alert Bay bas put up clams, 
obtaining its supplies from Beaver Harbor. The chief occupation of the Indians is 
hunting and fishing. All the furs they obtain are sold to Mr. Robert Hunt, who 
pays for them in flour, clothing, and other necessary articles. Money is Bometiiiies 
demanded, but not often. 

Discovering the object of the visit of the Albatross, the Indians brought many clams 
alongside the ship in their graceful canoes. An entire canoe load was obtained in 
exchange for articles of barter of most trifling value. There are at Fort Rupert only 
two white settlers and about one hundred Indians. 

ALERT BAY, VANCOUVER ISLAND. 

Short stops were made at Alert Bay both going arid returning. There is an Indian 
village at this place, and also a salmon cannery, where, up to September, 46,000 cases 
of aalmon had been put up. 

Salmon are sometimes very abundant about the bay and neighboring islands, and 
are fisbed for chiefly with seines and gill nets. The fishermen are paid 5 cents each 
for all the salmon landed at the cannery. The Indians of the village are principally 
occupied in fishing for the cannery. A few of them use spears for this purpose, and 
at times they do fairly well, frequently earning as much as $5 R, day. A t  the time of 
the first visit to  the cannery, July 11, seven or eight hundred of the Suk-kegh salmon 
(Oncorhynohus nerka) were piled upon the floor. 
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DEPARTURE BAY, VAN(30UVER ISLAND. 

ColZectiq.-A delay of two days while coaling at Departure Bay, July 10 and 11, 
was utilized to advantage in seining along the neighboring shores, during which many 
interesting fishes and marine invertebrates were secured. The larger fishes obtained 
were Ditrema laterale (blue perch), Damalickthys argyrosomus (white perch), Microme- 
trus aggregatus, Sebastichthys paucispinis;Opli iodon elongatus, and Chimmra colliei. The 
first four Ppecies were taken in considerable numbers at each haul of the seine. Ditrema 
and Micrometrus are highly esteemed as pan fish. From one adult specimen of DamaZ- 
ichthys argyrosomzcs thirty young ones were obtained, one of which lived in the aqua- 
rium on board the ship for two days, The young were much compressed laterally; 
body above lateral line faint purplish, below more inclined to  silvery; finB transparent, 
pinkish, very soft and membranous, larger in proportion to size of body than in the 
adult. This species was not found with its young later in the season. The great rise 
and fall of t,ide which occurs in this region, amounting to about 15 feet, makes it very 
easy to collect the marine invertebrates along the shores. The large many-armed star 
fish (Pycnopodia helianthoides) is abundant at Departure Bay. 

Fishery notes.-There are only a few fishermen at Departure Bay, all of whom are 
Italians. They fish chiefly for dogfish, which school in vast numbers in the bay and 
in the neighboring indentations of the coast during the winter months. As spring 
approaches the dogfish migrate to the Gulf of Georgia to feed upon herring and other 
small fish. About t h e  first of December a large school of herring seeks the waters of 
Departure Bay, closely pursued by the dogfish. A t  this time the Italians begin their 
fishing, which is actively continued until March, when the herring leave the bay for 
deeper water. Gill nets only are used for the capture of dogfish. They are 40 fath- 
oms long, from 20 to 25 feet deep, and have a 6-inch mesh. They are made of hemp 
and cost from $12 to  $15 each. The floats are of cork and have the same size and 
shape as those used on the mackerel purse seines ; they are obtained in San Franci6co. 

The rainy season begins in November and lasts until February. The prevailing 
winter winds are from the southeast. Strong northerly winds, however, occasionally 
sweep down the coast during that season, and at such times the dogfish generally leave 
t h e  bay for a few days, or until the wind changes back. Salmon are most abundant 
in September. Spring salmon strike the coast in November, and are caught during 
the winter months; a few are occasionall$ taken in the dogfish nets. No halibut are 
caught at this place, but skates are numerous. Cod seldom en.ter the bay, but are 
found outside in deeper water. Those taken are not large, averaging about 5 pounds 
each. They are not often fished for and are not considered of much commercial value, 

It has not, apparently, occurred to the Italian fishermen that the haring, so 
abundant in Departure Bay, is a valuable oil-producing fish. A few have been smoked 
for the local trade, and it is stated that during the coming winter this method of prepar- 
ing them will be attempted on a much larger scale. Dogfish oil brings 60 cents per 
gallon at  Nanaimo, and ((ratfish ’) oil (the oil from Chimawa colliei), 75 cents per gallon. 
These oils are used by the Wellington Coal Company for lubricating purposes. The fish- 
ermen carry on their business on a small island in the bay, and at times they realize 
considerable profit from it. Three dollars per day is said to be regarded as fair wages. 
They are very primitive and uncleanly both in their wily of living and in their methods 
of extracting the oil. With proper facilities the preparation of herring and dog- 
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fish oil in this locality might be made a profitable business. There are numerous 
islands along the inner coast of Vancouver Island, where dogfish try-works could be 
established, and the fishing continued duriug the entire year. 

A few Indians fish in the bay chiefly for salmon, to supply the market at Nanaimo 
as well as their own wants. Their method of fishing is to troll with hook and spoon. 
They use d u g o u t  canoes measuriug from 12 to 20 feet in length, which, in their cou- 
struction, show great attention to symmetrj- of outline, and much care and ingenuity 
in workmanship. They cost, when new, from $5 to $20 each, according to size. 

The fishing boats used by the white men mostly range in length from 16 to 20 feet, 
and are both clinker and carve1 built. Some are sloops, while others have a two- 
masted sprit-sail rig. They are all rudely constructed and are not neat in their 
appearance. 

Fishing in Departure Bay and Harbor is seldom interfered with by the presence 
of ice during the winter months. 



0.-REPORT OF THE EXPLORATEONS ON THE COASTS OF WASEINGTON 
TL!IRRITORY AND OREGON. 

16. NARRATIVE. 

Returning from Alaska, the Albatros~ arrived a t  Seattle, Wash., on the afternoon 
of September 6, aud wits detained there uritil the 17th, in making a few repairs to her 
machinery. During the stay a visit was received from the major and city council, 
who inspected the steamer and expressed great interest in her work. September 17 
the ship proceeded to Port Townsend, where a conference was had with Judge James 
Q. Swan, of that place, relative to the fisheries of Washington Territory and the pro- 
posed investigatious i n  that region. The Goast Survey steamer XcArtBur arrived at 
Port Townsend the 8ame day, aud a n  accouut of her souudings in the neighborhood 
of Uape Flattery was obtained, which resulted in a great saving of time aud labor, as 
otherwise the Albutross would have been obliged to sound over a portion of the same 
ground. 

The s teamc~ left Port Townsend on the 18th, and, pa8siag through the Straits of 
h c a ,  began the examination of the outer coast, which, duriug this trip, covered the 
%rea lying betweeu Slioalwater Bay (latitude 460 31') and the coast of Vancouver 
sland in latitude 490 N., including the halibut banks at the mouth of the Straits of 

Buca. An anchorage for the night was made at Neeah Bay, September 24 ; t h e  26th 
and 27th of the same mouth were speut in Barclay Sound, Vancouver Island; and the 
AEbatross returned to Port Townsend September 30, and to Seattle October 1, reuain- 
ing four days for repairs a t  the latter place. 

Leaving Seattle October 4, a short stop was made at Port Townsend, where, on 
the invitation of Uaptain Tanner, Judge James G. Swau joined the ship for a part of 
the second and final cruise before returuing to Sau Francisco. A visit was made to 
victoria, Vancouver Island, to obtain information respecting the receiit attenipts to 
3stablisli a fishery for the beshowe or black cod, and the ship was also coaled at 
Departure Bay. Passing Cape Flattery on the evening of October 10, and sailing 
down the coast, operations were begun in t h e  vicinity of Shoalwater Bay, and carried 
hhence to the ltttitude of Tillatnook Rock, Oregon, a short distance below the mouth of 
the Uolumbia LCiver. The steamer entered the Oolumbia River October 14 aud anchored 
Off Astoria. Visits were received from Mr. F. C. Reed, State fish cornmissiouer for 
Oregon; froin the Hou. J. E. D. Gray, Colonel Taylor, and other prominent residents 
of Astoria, with whom the fishery interests of the region were discussed. Judge Swan 
loft the Albatross a t  this place aud returned to Port Townsend. The Albatross pro- 
ceeded to sea on the 18th, made trials for fi8h and several dredgings about Tillamook 
Rock, and also a brief examination of Heceta Bank. From the latter region she sailed 
directly to Sau Francisco, where she arrived October 21. 

63 
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17. PUGET SOUND AND THE STRAITS O F  FUCA. 

DREDGING AND FISHING TRIALS. 

No soundings or dredgings were attempted by the steamer Albatross either in 
Puget Sound or directly in the Straits of PUCB, but two trials for fish were made in t.he 
latter region and two dredgings (stations No. 21864 and 13865) in the southern part of 
Washiugton Sound, as previously described. Important information respecting the 
fisheries and fishery industries of t h e  region were, however, obtained. 

Of Race Island.-October 19, after coaling at Departure Bay, a cod trawl was set 
in a depth of 101 fathoms, off Race Island, at the southeastern end of Vancouver 
Island, for the purpose of discovering the presence of beshowe or black cod, which 
were supposed to occur there. It was allowed to remain down only half an-hour, a t  
the end of which time it had secured forty dogfish, all the bait Laving been taken 
from the remainiug hooks. 

Neeah Bay.- On the evening of September 24 the halibut trawl was baited and 
set off Eaihsla Point, the inner buoy being in 20 fathoms, the outer in 25 fathorns. It 
was allowed to remain down until the following morning, but on hauling it only twenty- 
four dogfish and two skates were found.. Halibut and beshome are sometimes taken 
in close proximity to Neeah Bay earlier in the aeason. The last-named species is never 
abundant here, however; but some years it is sufficiently common in the spring to fur- 
nish the Indians of the vicinity with a, considerable supply of food. 

SEATTLE. 

Fresh:fish markets a d  freslb trade.-Since t h e  arrival of the schooners Mollie Adams, 
Edward Webster, and Oscar and Hattie, bringing with them New England fishermen, 
a conspicuous change is said to have taken place in the manner of presenting 
fresh fish for sale in the city markets. Previously the fish brought in for th i s  trade, 
and which were chiefly caught by the Italian and Greek fishermen, were left in the 
bottom of their boats or thrown upon some convenient wharf exposed to  dirt and flies 
until sold. Now there are six or seven well-kept markets in the city, where the fish 
have an inviting appearance. One of these is owned by a Mr. Butler, formerly of 
Gloucester, Mass., who is doing fairly well at retailing and shipping small quantities 
of fresh salmon to St. Paul and Minneapolis, Minn. Mr. Butler states that the 
demand for salmon by the eastern markets far exceeds the supply on account of the 
small catch at the present time. No other person in the city has  attempted to ship 
fresh salmon to the inland cities. Strange to wy, the fresh salmon consumed in Port, 
Townsend are shipped there from SoattJe. 

During the tcro stops made at Seattle, from September 6 to 17, and from October 
1 to 4, the fish markets were visited every morning, with the result of finding the 
following species exposed for sale : Columbia salmon ( Oncorlbynchus chouicha), silrer 
salmon ( 0. kiszctch.), white perch (Damalic1bthys argyrosomus), perch (Micrometrus ag- 
gregatus), brown rockfish (fiebastichthys maliger), surf smelt (Hypomesus pretiosus), 
starry flounder (Plezcroirectes stellatus), deepwater flounder ( Grlyptocepkalus xachirus), 
flounders (Psettichthys melanosticus, Parophrys vettdufi, and Pleuronectes isolepis), tom 
cod (~icroyacdzcspro~~mus),  and a number 01’ suxlller and less valuable species. Salmon 
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. were the prevailing specks a t  this season, being taken daily in the channels opposite 
the town by the Greek and Italian fishermen. There are several squads of these men 
Who go out in large, unwieldy, broad-sterned boats, which the laboriously but 

in the day or night,. 
Fhe salmon seemed to be sufficiently plentiful to supply the demands of the town 

and to keep the few canneries in this vibiuity in operatiou most of the time. A favorite 
amusement of the towns-people is trolling for salmon, which is done with fair success 
directly in front of the city wharves. Many Indians also fish for salmon in dug-out 
canoes of their own manufacture. 

The salmon jisherrnen and salmon nets.-There are about three hundred Austrian, 
Italian, Greek, and Scaudiuavian fishermen iu  Seattle and vicinity. The greater num- 
ber of these are now engaged iu fishing for the muncries. of which there are three 
withiu a radius of 5 miles of the city. Purse seines and gill nets chivfly are used for 
taking salmon in Puget Sound. Fish traps were introduced into the region in 1888 
by a Mr. Feltem, formerly a fisherman on the Great Lakes. Purse seines were first 
employed in the Sound two years ago, and it is stated that they were brought here by 
the Chinese. They do not differ materially from the mackerel seine of the eastern 
Coast, except in the addition of an apron which is hauled under the bunt in pursing. 
8ome of the seines, however, are said not to have the apron. These seiues are 200 
fathoms long, 25 fathoms deep in the built, and 20 fathoms in the wings; they have a 
3-inch mesh. The twine used in their construction is of three sizes, Nos. 12, 15, and 
18; No. 12 being used in the bunt, No. 15 aQ each side of the bunt, and No. 18 in the 
Wings. The foot-line is heavily leaded, and the bridles are about 10 feet long. One 
and one-half inch Russian hemp is used for this purse line. The rings through which 
the purse line is rove measure about 5 inches in diameter, and are made of small-sized 
galvanized iron. 

The Puget Sound fishermen claimed that this style of purse ring was superior to 
that used upou the mackerel seines of the eastern coast. They had given the maok- 
ere1 purse rings fair trial and were forced to abandon them, as the purse line would 
invariably draw twine into the rings, thereby preventing the pursing of the seine. 
Schools of salmon were often lost from this cause. A subseqpent examination of some 
Of the condemued 6‘ Glouceater rings,” as they were called, showed them to be of the 
Small composition make, such as were employed at oue time on the shoal” or small 
Seines. This kind of ring has not been in use by the mackerel fishermen for eight or 
ten years, having been given up by them for the same reason explained above. There 
ie no apparent reason why the modern mackerel purse ring mould not work to advan. 
tage on the salmon purse seines of Puget Sound. 

The time is not far distant when the combination of Oriental ideas which now 
Prevail in this region will give way to the modern improvemouts which the American 
fishermen are bringing with them to the Pacific coast. It will, however, probably take 
Soue time to overoo1ne the prejudice which now exists against the introduction of new 
methods of fishing, as thc Greek and Italian fishermen are very conservative and 
look with disfavor upon any change from the old ways. 

The salmon boats, method of stowirtg the seines, eta-The boats used in the salmon 
fishery are about 25 feet long aud 7 feet wide, the greatest width being at  the stern, 
Which is square. The bottom is flat, but turns up slightly a t  the stern. These boats 

Patiently propel from the landings to the seining grounds at  each 4 igh tide, whether 

L 
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have three thwarts, adapted for two men rowing at each. About 8 feet of the after 
part of the boat is decked over, and upon this deck the seine is stowed. The method 
of stowing and t q w i n g  the seine differs somewhat from that followed in the mackerel 
fishery. The salmon seine being thrown over the stern of the boat, it has to be stowed 
fore and aft instead of athwartship. The corks are placed on the port side, the twine 
on the starboard. side. The twine is thrown in a heap, not arranged neatttly in “flakes’y 
and  bits," as upon a mackerel boat, because the man who throws it  is not particular 
to have i t  clear the stern so as not to retard the speed of the boat in going around a 
school. The result is that the oarsmen have an extra amount of work to perform. 

The scow upon which most of the work is done, and which is considered indispen. 
sable in setting the seine, is 20 feet long by 8 wide, and at each end of i t  is an iron winch, 
These winches are used for the pursing up, the seine being pursed from the scow. 
There is a wooden purse davit, which is stepped into the side of the scow, and to 
which are attached two 3-inch wooden blocka, the purse line leading from them to the 
winches at either end. Eleven to fourteen men are required to set the seine-six at 
the oars? two a t  the seine, a6d two on the scow. Of those at the seine, one throws 
the corks, the other the twine. 

. 

The cost of a salmon seine, boat, and scow is from $1,200 to $1,300. 
Method of jishing with the purse seine.-Starting upon a fishing trip, the boat, with 

its scow in tow, is rowed to a favorable locality where salmon are likely to occur, 
and, having anchored the scow, a lookout is kept for fish. As soon as a school is 
sighted the boat i R  shoved off, leaving one end of the seine attached to the scow. A 
circle is made around the fish, the boat returning again to the scow, when all hands 
jump aboard of it and commence to haul in on the twine and corks, two men standing 
at the winches and slowly taking in the slack on the purse line. It is not, however, 
until half the length of the seine has been pulled in that they begin to purse up in 
earnest. A t  this time the anchor rope is slacked off, and, all hands laying hold of the 
purse line, purse the scow into the middle of the seine. Were this done in the begin- 
ning, much hard labor could be saved. Time and labor would also be economized by 
slacking the anchor rope while the first half of the seine is being hauled in, instead of 
which the seine i R  hauled bodily through the water. 

During the slow process of pursing a man stands at the davit with a long pole, 
having a block of wood called a L L  plunger” fastened to it. This is kept working up 
and down between the purse lines, for the purpose of frightening the fish away from 
the center of the net; and i t  is, no doubt, very effective in saving the school, as the 
bottom of the seine is left open from twenty-five to forty minutes, which is ample time 
for a salmon to find its way out. 

From an hour and a half to two hours are required for setting, pursing up, and 
stowing the seine ready for another trial. On two occasions, when the operations were 
timed, they consumed on a n  average one hour and forty-five minutes. The result of 
both sets was fifty-odd salmon. As many as two thousand salmon were taken in this 
manner off Seattle at a single haul during 1886, but no such captures have been made 
since that year. Later in 1888 than the t ime of the above observations salmon became 
more abundant in the vicinity of Seattle. 

Prices paid for salmon.-The fishermen receive from the canneries 25 cents for 
large and 10 cents for small salmon. Toward the latter part of the ~easoii prices are 
reduced. The proceeds of a sale are diritlvtl cJqanlly among the crew. The boats, 



ALBATROSS EXPLORATIONS; ALASKA, WASHINGTON, AND OREGON. 51 

seines, and all other gear employed are furnished by the canneries. Three hundred 
dollars is considered fair earnings for a seasori's work, the season beginning the 1 s t  of 
August and continuing until the latter part of October. 

Fish traps for salmon.-There are seven fish traps in Puget Sound, all of which 
were put down during the spring of 1888. Four a,re owned by Parker & Felters, pro- 
prietors of the Columbia River Oannery at Seattle, who were the first to introduce 
traps in this locality. Mr. Felters is of th8 opinion that these appliances will take 
the place of seines, as there is less expense attendant upon their management. One or 
two men are sufficient to tend them and keep them in repair. The fishermen about 
Seattle are strongly opposed to the building of traps, as threatening the future pros- 
perity of the salmon fishery if they are iised to any great extent. With the general 
introduction of traps, requiring much fewer men to carry on the work, the majority of 
the present fishermen would be forced to seek other emploxment during the salmon 
seasoxi j and, furthermore, the fishery would s o w  be broken up, a t  least to such an 
extent as to make it unprofitable to more than a very limited number of fishermen, 

Up to September, 1888, the traps had taken a large proportion of the salmon 
brought to the Columbia River Cannery at Seattle. In addition to the traps, this 
cannery also has two drag and two purse seines fishing for it. The purse seines are 
use'd in the harbor of Seattle or in Dwamish Bay. Fishing is carried on both day and 
night, accordiug as the tide serves. No attempts are made to fish excepting near the 
time of high water, when the larger catches can be made. 

Salmon canneries.-Each cannery has a small steamer to visit the traps in different 
parts of the Sound, carrying out supplies and bringing back the nightly catch. The 
catch of salmon for 1888 was not large. Up to September 9 the Colunibia Eiver Can- 
nery had put up 750 oases; the King County Packiug Company, 600 cases; and the 
cannery at  Dwamish Head, owned by Mr. Qeorge Myers, 1,200 cases. Mr. Myers has 
Seven purse seines fishing for him, and has in his employ about forty men, mostly Cbi- 
nese. Ee claims to have facilities for putting up 650 cases of salmon per day, and 
Could average 450 cases per day with his present help if fish were sufficiently abun- 
dant. Nearly all the canning is now done under contract with Chinamen, who catch 
the salmon and prepare them ready for shipment a t  a specified sum per oase. The 
Price paid under this system during 1888 was 42 cetits per case. 

Many improvements have been made in canning machinery, the filling and sealing 
Of the cans being now accomplished by means of automatic devices. 

Decrease of salmom.-A*Mr. Herrick, formerly connected with a cannery on Colum- 
bia River, but no6 in the employ of Parker & Felters at Seattle, claims from an expe- 
rience extending over the past twenty years that salmon are rapidly decreasing in 
this  region. This decrease is due not only to the great annual catch, but also to the 
Presence of much floating refuse from the saw-mills of the neighborhood. Mr. Myers, 
of t h e  Dwamish Head Oannery, on the contrary, considers that there has been no gen- 
eral decrease, and that there are no indications of the s'almon becoming exterminated, 
88 80me predict. He has been connected with the fishery in Puget Sound for the past 
twelve years, and states that salmon are as abundant now as at any time in the past. 
They fluctuate in abundance, however, from year to year. 

8ize of saZmon, eto.-SaImon run much smaller in Puget Sound than in the Uolum- 
bia Xiver. Mr. Herrick states that iu the former region twelve salmon on itn average 
&re required to make a case, while in tlie latter three are sumcieut for this purpose. A 
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case of salmon contains forty-eight 1-pound cans. The greatest output for the United 
States in one year has been 1,000,000 cases, or 48,000,000 cans. 

Proposed change in  location of canneries.-As thirteen of the Columbia River can- 
neries have been closed during the past year, i t  is probable that the production for 
this year will fall considerably short of the maximum reached in this fishery. The 
owiiers of many of the closed canneries talk of establishing themselves in Alaska, 
where the cost of catching and canning the fish will be very much less than on the 
Columbia River, and where their general expenses will be lower. 

The wintey$shery.-As soon as the run of salmon is over the fishermen seek other 
employment. Some engage in dogfishing, which begins in November and lasts until 
spring; others fish for cod, smelts, and other'small species. Gill nets are used for the 
capture of cod and trawls for dogfish. The trawls are very heavy. The ground lines 
are made of six and nine thread manila, the gangings of 18 to 20 pound line, while the 
hooks are about the same that are used in the Atlantic coast halibut fishery. The 
anchors are exceptionally heavy, some weighing as much as 75 pounds, the average 
weight being about 50 pounds. A few of the fishermen in the Sound realize that 
lighter anchors and smaller gear generally would answer every purpose, and talk of' 
adopting the eastern style of trawl, but the majority are prejucliced'in favor of their 
present methods. 

PORT TOWNSEND. 

Port Townsend has a much finer harbor than Seattle, capable of sheltering a large 
,fleet of vessels, and already has excellent wharf privileges, where vessels of deep 
draught can remain afloat a t  all times of' the tide. There are also many places in the 
harbor well adapted to the construction of marine railways. With the development 
of the ocean fisheries on the northwest coast, especially in the event of the completion 
of the railroad to Port Townsend, now under construction, this harbor seems destined 
to become the center of an important industry, as it apparently possesses greater facil- 
ities and ofTers more inducements to the fishermen than any other place.on Puget 
Sound. 

VICTORIA, VANCOUVER ISLAND. 

Local j h h  markets.-DuriiJg the brief stay at Esquimalt in July advantage was 
taken of the opportunity to examine the fish markets of Victoria, which is only 3 miles 
away. It was observed that the fish stalls a t  that place were superior in most respects 
to those of any other city on the Pacific coast, the superiority appearing to be due 
mainly to the manner of handling the fish. The stalls were well supplied with ice 
and the fish looked fresh and wholesome, in marked contrast with the stalls of San 
Francisco, a city vastly larger and with equal resources, so far, a t  least, as possibilities 
for cleanliness and care in handling the catch are concerned. A t  this season, and 
again in October, when a second visit was paid to Victoria, there was  an abundant 
supply of the following local species : Halibut, averaging probably 60 pounds each ; 
flounders (Pleuronectes stellatas) ; rockfish (Sehastichthys), two species; rock-trout (He$- 
agrammus), three species ; salmon, two species. 

The halibut, flounders, and other malritle fishes are caught in the Straits of Fuca, 
the fishermen using trawl lines of the Hame pattern that are employed in Puget Sound. 
Neither fresh nor salt codfish were seen in the markets, this species being replaced 
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by the more abundant and more highly prized salmon. 
few small vessels and boats, manned chiefly by Italians and Greeks. 

The fishing fleet consists of a 

THE BESHOWE, OR BLACK COD. 

In October the naturalists had an opportunity of examining some of the so.ca1Ied 
‘‘ black cod,” or (6  beshowe,” of the Indians, which had been recently landed by the 
fishing schooner Theresa, of Victoria. They were in pickle, and had been split down 
the back in precisely the same manner in which mackerel are dressed ou t h e  Atlantic 
coast. It is difficult to explain the reasons for having adopted th i s  method of prepa- 
ration. The labor of caring for a cargo of these fish in such a manuer must have been 
very great, as the hard, bony head of the beshowe m u s t  interfere greatly with the oper- 
ations of the splitter, which is not the case with the mackerel. This successful trip 
of the Theresa has occasioned renewed interest in this valuable species of food-fish, 
concerning which so much has been written during recent years, and several of those 
engaged in the fishing business at Victoria think seriously of immediately fitting out 
vessels for their capture. The Theresa fished in a depth of 210 fathoms, about 6 miles 
off the Queen Oharlotte Islands, with a trawl line furnished with two hundred hooks. 
A part of the cargo was purchased from the Indians at  the rate of 25 cents per fish. 
The entire fare brought in consisted of uearly three thousand beshowe, many of which 
weighed from 20 to 26 pounds each. 

The Portland Oregonian, in speaking of this trip, says : 
The return of the sohooner Theresa from the black-cod banks with a full catoh has determined a 

number of others to engage in the fisherietl. Epicures pronouncu these fish delicious-superior to shad 
end infinitely superior to the tomcod. Consiguuients will soon be forwarded to eastern markets. 

On the trip above described the Theresa had an Indian crew. She afterwards left 
on a second cruise with Newfoundlaud fishermen, aud better results were expected. 

In 1884 consider&ble interest was evinced in British Columbia respectiug the 
beshowe, and several vessels mere fitted out to go north. Little or nothing was accom- 
plished, however, as those who were willing to engage i n  the business had no capital, 
and those who had did not care to risk it. The great depth at which these fish gen- 
erally live, 160 to 200 fathoms, bas undoubtedly had much to do with hindering the 
establishment of this industry, 11s the northwestern coast fishermen have never been 
obliged to go beyond a depth of 50 fathoms for their cod and halibut, and are totally 
unused to deep-water fishing. 

18. OFF CAPE FLATTERY. 

SOUNDING, DREDGING, AND TRIALS FOR FISH. 

The region de@ed.-Under this title we include the outer coast from Flattery 
Bocks north to latitude 490 N., and the waters lying at  the mouth of the Straits of 
h c a .  

Hydrographic work.-As the region above defined had already been surveyed to a 
suacient extent for tlie purposes of’ this preliminary investigation, sounding opera- 
tions were omitted hy the steamer Albatross, excepting to the south of Gape Flattery. 
These soundings, however, having reference mainly to supposed ofl-shore banks, their 
discussion is deferred to the next scct‘ 1 ’  ion. 
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Dredging m d  $fishing trials.-Three dredgings, all with the beam trawl, were 
made in the vicinity of Flattery Rocks, and between there and Cape Flattery. The 
first was at station No. 2866, 19 miles S. 400 W. from Flattery Light-house, 171 fath- 
oms, gray sand ; the second at station 2867,17 miles S. 230 W. from Flattery Light, 37 
fathoms, fine sand; the third a t  station 2872, 8 miles 8. 400 W. from the same light- 
house, 38 fathoms, gray sand. 

Near station 2867 the halibut trawl, baited with salt salmon, was set at 3 p. m. 
and hauled at  5 p. w., securing eight sharks, two dogfish, and one halibut, the latter 
weighing 140 pounds and measuring 5 feet 9 inches in length. A few hand lines were 
also tried in the same locality, one red rockfish and several dogfish being taken by 
them. A skate of halibut trawl, baited with salt salmon and red rockfish, was also 
set in the position of dredging station 2872, but only two sharks and one star-fish were 
taken on it. I n  the spring the Indians fish for halibut in this locality, but it is as yet 
impossible to say whether they are sufficiently abundant there to insure good fares to 
the vessel fishermen. 

Three dredging stations were made September 24 on the halibut bank at, the mouth 
of the Straits of Fuca, at distances of 10 to 12 miles northwesterly from Cape Flat- 
tery. These stations are numbered from 2873 to 2876, inclusive. The depths ranged 
from 27 to  40 fathoms, and the bottom was exceediugly variable in character, consist- 
ing in different places of rocks, shells, mud, and sand. The first trial was made with 
the beam trawl a t  No. 2873, depth 40 fathoms. The trawl was lowered, but caught a t  
once on the rough rocky bottom, and the frame was lost, the wreck of the net coming 
up with the bridle. The tangles were then lowered in 27 fathoms, rocks and shells, 
the result showing a rich fauna, or “ lire bottoni,” in the vernacular of the fishermen. 
Another haul with the tangles (No. 2875) was made over the same ground with similar 
results. 

The halibut trawl was set in the same position as t’he above dredging stations, the 
depth being 40 fathcms, and the bottom rocky. Salt salmon ’and red rockfish were 
used as bait. It was allowed to remain on the bottom about three hours, and when 
hauled u p  four halibut, two sharks, four red rockfish, and two star fish were found 
upon the hooks. The average weight of the halibut was 47% pounds; three were 
females and one was a male; they were all white. Gray halibut are seldom found in 
these waters. 

The above operations were on the well-known bank where, in the spring and early 
summer, halibut are found in great uumbers, and where the Indians for many years 
have procured thejr winter sLpplies. 

September 26 work was continued in nearly the same locality as on the previoui 
day. The beam trawl was cast a t  station No. 2876, 2 or 3 miles northeasterly from 
stations 2873 to 2875, ant1 the trawl line, baited with salmon, red rockfish, and fresh 
halibut, was set at the same time. The depth was 59 fathoms, and the bottom con- 
sisted of black sand and mud. The beam trawl dragged but a few yards, when it 
caught on a rocky patch, parted t h e  bridle stops, and came up tail first. It was, how- 
ever, a successful haul, aud many specimens were found in the net. The tangles were 
subsequently hauled over the same ground (station 2877) with good results, giving 
evidence of the richness of the bottom. The towing net, which was frequently used 
in this region, however, gave very little evidence of surface life. The halibut trawl 
remained on the bottom three hours, and the  catch consisted of two halibut, one red 
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rockfish, and nine dogfish, the average weight of the halibut being 55 pounds. Hali- 
but were taken at  every trial made off the Straits of Fuca, and, although there appeared 
to be no large body of these fish on the coast a t  this season, a vessel could readily have 
picked up a good fare in a comparatively short time. 

On the afternoon of September 26 the trawl line was set and the dredge lowered 
in 66 fathoms, gravel and pebbles (station 2878), S. 480 W., 16 miles from Oape Beale 
Light-house, on the southern side of the entrance to Barclay Sound, Vancouver Island. 
The contents of the dredge, consisting for the most part of small mollusks, did not 
bear evidence of a rich bottom. The same bait was used upon the trawl line as in the 
previous trial, and the capture after two hours’ time consisted of two beshowe or black 
cod, fifteen dogfish, two common sharks, and two ground sharks, one of the latter 
being hauled on board and photographed. Only a small quantity of surface organisms 
was taken in the tow nets. 

Early on the following day two dredge hauls were made at  stations 2879 and 2880, 
27 miles N. 790 W. from Cape Beale, in 34 fathoms, rocky bottom, with about t h e  
same results as at station 2878, the bottom not being rich so far as the contents of the 
dredge indicated. A trial with the halibut trawl: in the same locality, lasting about 
three hours, aflt’orded one halibut weighing 28 pounds, two sharks, and three dogfish. 

A t  station 2881, in the same neighborhood, but much nearer the coast, Cape Beale 
bearing 8.260 E., distant 26 miles, the dredge was cast in 24 fathoms, on a rough bot- 
tom, with fine gray sand in places. The results were not favorable to good fishing. 
The trawl line set in the same position took one halibut weighing 16 pounds, five dog- 
fish, one shark, and one skate. The trawl, when it caxne up, was covered with “slime,” 
Which was contrary to expectations, as the dredging which preceded it indicated clean 
bottom, The ground probably Yaries greatly in this region, as in many other fishing 
areas, there being numerous distinct spots where the fish resort to feed and spawn. 

Septembes 27 and 28 were spent in Barclay Sound, and the following day a skate 
of halibut trawl was set in 60 fathoms of water, sandy and ‘rocky bottom, 22 miles S. 
140 E. from Cape Beale. The trawl was kept dowu about two hours, with the result 
Of capturing sixteen dogfish, one beshowe or black cod, one cultus cod, and bhree small 
halibut. This spot would probably be a good one for halibut earlier in the season, 
before the dogfish set in, and is convenient to the Straits of Fuca. It requires exam- 
ination in the spring or winter to determine its merits. 

BARCILAY BOUND, VANCOUVER JBLAND. 

The Atbatrose anchored September 26 in Barclay Sound, where she was detained 
1)y fog two days. A cod trawl, baited with halibut and siilmo~i, was  set one everting 
in a depth of 17  fathoms, and allowed to remain down over night. On hauling i t  the 
next morning, twenty-eight dogdsh and one red rockfish Tere found upon the hooks. 
There are not many beaches suitable for seiuiug in this sound, but a few were found 
on which a large variety of shore fishes was obtained. Salmon were seen darting 
about in every direction j they are said to be very plentiful a t  the headwaters of the  
Wmd, where they enter the creeks and inlets to spawn. A Sew fine large specimeus 
Were taken by trolling. Marine invertebrates are also rery abundant, and many inter- 
esting fOrms were collected along the shore, among which were severa1,speciee of star- 
fhheR and fine large specimens of Lunntia lewisi and Haliotis lea-mtschatkensds. 
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The only evidence of civilization about t!he sound was 'the light-house on Cape 
Beale, the Indian villages being mostly abandoned, and the occupants gone to the 
salmon canneries in the interior. Several cairoe-loads were seen passing, a few came 
alongside, and occasionally one was seen trolling for salmon. 

GENERAL RESULTS OF TRIALS FOR FISH ON THIS COAST. 

After the numerous trials made for halibut on this part of the coast, both with 
trawl lines and hand lines, it became evident that sharks and dogfish had taken pos- 
session of the fishing banks at this season to the exclusion of food-fishes, while in the 
spring and early summer, when halibut are abundant, only a few of these pest,s are 
found. There has been no fall fishing heretofore, and consequently i t  is not known 
when the sharks and dogfish leave tho grounds, and the halibut and other food-fishes 
return to them. 

SEALING AND HALIBUT TRlPS BY GLOUCESTER VESSELS OFF CAPE FLATTERY, ETU. 

The halibut; fishery of the northwestern coast is destined to become an important 
industry. Until a year ago halibut were taken in this region only in small quan- 
tities to supply the local markets, and the fishery was carried on exclusively with 
open boats. Within the past year two or three large vessels from the Gloucester 
fishing fleet have obtained succesRfu1 fares upon the Pacific grounds off Cape Flat- 
tery, shipping large cargoes of fresh fish by railroad to the markets of the Eastern 
States. With proper management this industry might have a rapid growth. 

Ealibut grounds.-The nearest bank to Puget Sound, where halibut are abundant, 
is located off Cape Flattery a t  the mouth of the Straits of Fuca, and extends from 
close in shore to some 12 or 15 miles ofT the cape, in depths of water ranging from 35 
to 75 fathoms. From early in the spring until the middle of June halibut can be 
obtained on these grounds in paying quantities, but later in the season dogfish and 
Rharks strike in, driving nearly all the edible fish away. During the summer more 
northern localities would have to be resorted to. This information is based upon the 
statements of Oapt. Silas Calder, commanding the schooner Mollie Adams, and at the 
time this region was examined by the Albatross, the dogfish were found in full pos- 
session of all the important grounds. 

A sealing voyage.-Shortly after her arrival in Puget Sound, the Mollie A d a m  was 
fitted out for a sealing voyage. She carried twelve sealing boats and a crew of twenty- 
six men, composed of fishermen from Gloucester, and sealers from Newfoundland. 
The boats were b$ilt by Higgins & Gifford, of Gloucester, Mass. Seven hundred seals 
were captured during the trip, the most of them having been obtaiued in the vicinity 
of Cape Flat'tery. Some bad weather was experienced, and ou several occasions t h e  
water was so rough that other sealers (from San Francisco) cruising in the same 
vicinity did not venture to lower their boats. Not a day was lost, however, by the 
Moblie Adam, whose sailors were accustomed to the greater hardships of the North 
Atlantic. The next highest fare taken by other vessels during the same period 
amounted to two hundred and fifty seals. 

l?resh.halibut trips.-After disposing of her cargo of seals, the Mollie Adam8 at 
once refitted for the fresh-halibut fishery, and made four trips i n  quick succession, 
landing 145,000 pounds of halibut, the stock of which amounted to $3,000, the crew 
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sharing $78 each. The expenses of the trips were high, however, $18 per ton being 
paid for ice on the first one, although on a subsequent trip it was obtained at $8 per 
ton, which was considered very low by the dealers. The high price demanded for ice 
is one of the chief obstacles to the development of the fresh-halibut business on the 
Pacific coast. Could this necessary article be obtained a t  reasonable figures, the 
western fishermen would stand a better chance of competing successfully with the 
eastern markets in supplyiug the fresh trade. 

The Mollie Adams landed her cargo a t  Seattle. A fare of 50,000 pounds of fresh 
halibut was recently taken to Tacoma, Wash., by the schooner Oscar and Hattie, this 
being the first cargo landed and shipped from that port. The fish were taken in the 
vicinity of Cape Flattery. Little or nothing was realized from the trip. The ice cost 
$22.50 per ton, and high rates across the continent were charged by the Northern 
Pacific Railroad Company, over whose road the shipment waB made. After dis- 
charging her cargo, tho Oscar and Hattie proceeded to Port Townsend, where prepara- 
tions were made for a second trip. An agreement was entered into with a firm a t  
Vancouver to furnish the ice a t  $10 per ton, but three weeks passed without receiving 
any, and the schooner was forced to go north in the hope of obtaiuing a supply from 
the glaciers in southeastern Alaska. 

' Capt. S. Jacobs and others interested in the fishery are seriously considering the 
expediency of building ice-houses a t  Seattle, arid making the attempt to cut ice for 
their own use the coming winter. It is stated that ice 6 inches thick was cut in the 
vicinity of Seattle during the winter of 1887-'88. If this fact is true, howeyer, it was 
an exceptional 8eason, as many of the old residents in the regiou claim that the 
weather is never cold enough there to make ice over 3 inches thick. Should the 
eff'ort to obtain the ice in Puget Sound prove unsuccessful, i t  is thought to be feasible 
to make USQ of large scows in bringing down supplies froiu the glacier region of Alaska. 
The expense of obtaining the ice by this method, including the cost of building aud 
towing the scows and of cutting the ice, it is considered will be much less than by the 
Present one. 

A FLETUHED-HALIBUT TRIP. 

July 24 the schooner Mollie Adams left Seattle, bound north on a fletched-hali- 
but trip, the first one of its kind that hiid been undertaken on the Pacific coast. But 
few halibut were capt<ured until the schooner arrived oft' the southern extremity of the 
Queen Charlotte Islauds, where they were found in great abundance and of larger size 
than on the grounds off Cape Flattery. A few of those taken wereestimated to weigh 
Over 300 pounds each. About half' of the number obtained were large enough for 
fletching, the remainder being used as bait or thrown away. The trawls were not 
left down over night, the fish biting so rapidly that all the available t ime was occu- 
Pied in caring for the day's catoh. Only one cod was caught during the trip. Dog- 
fish were numerous, but did not seem to interfere with the halibut taking the bait, 
as is the case at, this season farther south. 

The fishing was carried on in depths of only 30 to 46 fathoms, so that the use of 
hurdy-gurdies was not resorted to. Halibut fishing in th i s  region is very much easier 
than on the Grand Bank. Operations were continued without intermission until 
August 26, when a severe gale of wind sprang up from the southeast, lasting two days. 
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The heavy sea produced by the storm caused the Adams to drag her anchor several 
times, but she finally (6 brought up” and rodeout the gale without sustaining any dam- 
age or loss. This was the first time that this vessel had been tested at her anchor in 
a heavy sea, and her sea.going qualities were thoroughly established. From the expe- 
rience of the Adams it is probable that fishing vessels would have no difficulty in 
making two or more fletched trips for halibut each season to the neighborhood of the 
Queen Charlotte Islands. Such trips made to Greenland and Iceland consume an 
entire season, and to this  extent the fishermen of the western coast have an advan- 
tage over those of the eastern coast. 

On the morning of September 8, the A d a m  having st wet ” all her salt, started for 
home with 150,000 pounds of fish. Light winds prevailed during the passage of eight 
days to Seattle. Previous to the return of the Adams, her owner, Captain Jacobs, bad 
negotiated with the Northern Pacific Railroad Company to transport her cargo across 
the continent to Gloucester, Mass., a t  the rate of $1.25 per hundredweight. Immedi- 
ately upon her arrival the rate was increased to $1.40 per hundredweight, wliich 
rendered it very doubtful if anything could be realized upon the trip; but the com- 
pany wa8 finally prevailed upon to return to its earlier figure, and the shipment was 
accordingly made. The cost of discharging, packing, and shipping the cargo amounted 
to $1,950; After deducting expenses the members of the crew received $176 each, or 
at the rate of $9 a day for nineteen days’ fishing. 

Captain Jacobs ie considering the expediency of converting the AWollie Adame into 
a steamer. Shorter passages to and from the grounds could be made under steam, 
especially during ’the summer when calms and light variable winds prevail in this 
region. The amount of time that could be saved in that way would amply repay the 
coat of altering the vessel. 

19. CAPE FLATTERY TO SHOALWATER BAY, WASHINGTON TERRITORY. 

EXPLORATIONS. 

Hydrographic work.-Sounding operations were eommenced off Capo Flattery, 
September 19, and were continued down the coast as far as Shoalwater Bay until 
September 23. They mere again taken up in the neighborhood of Shoalwater Bay, 
October 11, and continued to the region oft’ the Columbia River until October 13. 
Dredging8 and trials for fish were made at intervals during the same periods, as 
explained below. 

On the morning of September 19, the Alhatross began a line of soundings in 82 
fathoms, 10 miles 8. 680 W. from Cape Flattery Light. It. was extended 66 miles 
S. 6Y0 W., sounding at intervals of 6 miles to develop banks reported to exist 60 and 
75 miles from the cape. The depths were irregular for 30 miles, then increased uni- 
formly to 768 fathoms a t  the former, and 1,239 fathoms at the latter position. The 
reports of these banks were given by shipmasters, who said they had sounded upon 
them and knew that they wen3 there. They no doubt found bottom in 60 or 70 fathoms, 
as reported, but they were 15 or 20 miles out in their reckoning. A severe storm 
which began in thb morning prevented further work during that day after tho line 
bad been completed at  4 p. m. The next morning dredging stations Nos. 2866 and 
2867 were made off Flattery Rocks as described in the preceding section, and in the 
afternoon a second line of soundings was begun a t  a point 19 miles 8.340 W. from 

I 
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Flattery Light, and carried seaward 30 miles in a line parallel to that of the previous 
day, the outermost sounding being in 378 fathoms. 

Subsequently four other regular lines were run farther south, in about the same 
direction, or practically at right angles to the coast line and at distances apartof about 
16 miles, these lines being connected by intermediate soundings alternately at their 
outer and inner ends, They extended outward from depths of 28 to 31 fathoms near 
the coast into depths of 287 to 758 fathoms; the last line terminating in the latitude 
of Gray’s Harbor, about 470 N. The bottom in this region was mainly gray sand, 
excepting in the deeper areas off shore where mud and ooze predominated. Rocky 
patches alternated with fine gray sand and mud on the lost line, denoting a marked 
change from the uniform gray sand found thus far south of Cape Flattery. A report, 
of‘ Indian origin, placed a bank 30 miles west (magnetic) from Shoalwater Bay. The 
change in the character of the bottom led to the belief that the report might be correct, 
and a careful examination of the region resulted in the development of a bank about 
20 miles in length, southwest and northeast (magnetic), and 12 miles in extreme width. 
Its eastern extremity, on which there is 42 fathoms, rocky bottom, lies 16 miles south- 
west (magnetic) from Point Ohehalis, on the southern side of the entrance to Gray’s 
Harbor. The soundings are quite regular, but the bottom alternates in ohmacter 
between rock8, gray Band, and mud. The dredgings and trials for fish on this bank 
proved more successful than any previously made south of Oape Flattery, as explained 
below. There is little doubt that at the proper season good fishing would be found 
in this locality. 

Dredgimgs and trials for $sh.-The beam trawl was used at station 2868, off Uape 
Johnson, and station 2869, off Destruction Island, in depths of 31 and 32 fathoms, 
respectively, the bottom consisting of sand. A t  the former station tomcod, floun- 
ders, and one beshowe were taken in the beam trawl, but otherwise very littlwmaterial 
was obtained. A t  the latter the bottom was composed of fine gray sand, perfectly 
clean, without adhering growths of any kind. A skate of halibut trawl, baited with 
salt salmon and clams, was set a t  station 2868. But few baits were disturbed aud 
fish appeared to be scarce, only two red rockfish, three dogfish, and one skate being 
captured. Trial lines were also put over the side of the steamer at this place, but 
without result. 

The beam trawl was next used at station 2870, on the southern edge of the bank 
08 Gray’s Harbor described above. The depth was 68 fathoms, the bottom rocky, 
and very rich in the lower forms of life serving as food for fishes. The halibut trawl, 
set for four’ hours at the same position, took ten red rockfish, two beshowe, and four 
Sharks. Three red rockfish were also caught with hand lines from the ship atsthe 
same time. This species seemed to be fairly abundant, but it is not much in demand 
as a market fi,sh. Hand lines were subsequently tried for fifteen minutes about 104 
miles off Shoalwater Light, but no fish were secured. 

Station 2871, with the beam trawl, was about 46 miles off the entrance to  Gray’s 
Barbor, in a depth of 669 fathoms, brown ooze. Many deep-water forms were obtained 
at this place. 

Bull. U. Sa F. O., 88-6 
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PBOSPEUTS O F  A HALIBUT FISHERY SOUTH O F  (IAPE FLATTERY. 

In a conference with Captain Tanner, Judge James 0. Swan, of Port Townsend, 
stated that his knowledge of the Indian tribes and their habits has led him to believe 
that halibut will not be found in paying quantities south of Cape Flattery. It was, he 
said, a time-honored custom for the tribe6 living as far south as Flattery Rocks to go 
to Cape Flattery every spring for their winter’s supply of halibut, which were taken 
on the well-known bank, from 9 to 12 miles west-northwest (magnetic) from Tatoosh 
Island. 

Halibut have seldom been taken south of Cape Flattery, and never, to his knowl- 
edge, south of Flattery Rocks. They form no part of the winter’s food of the tribes 
inhabiting that part of the coast, rock cod, surf smelt, tomcod, salmon, etc., consti- 
tuting the staple supply. He think8 if halibut existed near the shore the Indians 
would have known it, and, like the tribes further north, have taken them for winter’s 
use. He predicted that the Albatross would and a clean sand bottom, with very little 
life, between Cape Flattery and Gray’s Harbor. 

Judge Swan has lived for many years on different parts of the coast between Gray’s 
Harbor and Neeah Bay, and having paid close attention to the subject his opinions 
are worthy of every consideration. While a few halibut were subsequently taken by 
the Albatross south of Cape Flattery, as mentioned elsewhere, there are no indications 
that they occur in quantities sufficient to pay for their exclusive capture. 

20. SHOALWATER BAY, WASHINGTON TERRITORY, TO TILLAMOOK ROCK, 
OREGON. 

EXPLORATIONS. 

Hydrographic work.-The Albatross returned to the neighborhood of Shoalwater 
Bay October 11, and began sounding in 20 fathoms lo& miles 8.320 W. from the light- 
house at the entrance to that bay. From this point a line was run s. 780 W. 20 miles, ’ 

sounding in 38,51,153, and 432 fathoms; S. 680 E., 15 miles, in 98,55, and 40 fathoms ; 
S. 780 W. 15 miles, in 60,78, and 260 fathoms. The last line was only a short distance 
north of the latitude of‘the entrance to Columbia River. 

Stormy weather interrupted operations during the 12th, but on the 13th three 
nearly parallel lines of soundings, a t  right angles to the coast, were made in the region 
off the mouth of the Columbia River between the latitudes of Cape Disappointment and 
Tillamook Rock. The northern line began 123 miles N. 780 W. of Cape Disappointment 
in 81 fathoms, and extended 20 miles S. 780 W., with soundings in 231, 421, 475, and 
506 fathoms; the southern began a t  a’point 16g miles N. 640 W. from Tillamook Light, 
and extended 15 miles S. 720 W., with soundings in 73, 82, 96, and 199 fathoms. By 
reference to the chart of this region it will be observed that the soundings on the 
former line Show depths two or three times greater than those in similar positions OR 

adjacent lines 7 or 8 miles distant, both to the north and south. The great sub- 
marine trough thus indicated is probably the ancient bed of the Columbia River. 

Dredging8 and trials for jish.-At station 2882, about 37 miles directly off the 
mouth of the Columbia River, a cast of the beam trawl was made and the trawl line 
was set in a depth of 68 fathoms, gray sandy bottom. On the latter only one beshowe 
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or black cod, and four dogfish were taken. In most of the soundings made in this 
region the character of the bottom was found to be unsuitable for cod or halibut, or 
such, at least, as they usually inhabit. 

#upposed fishing grounds of the Columbia River.-At Astoria there is a general 
belief in the existence of fishing banks 50 to 60 miles off the mouth of the Oolumbia 
River, but its origin could not be traced. Eeceta Bank lies off the coast in latitude 
440 N., longitude 1240 50' W., and may possibly have had something to do with it. 
The explorations of the steamer Albatross developed over 600 fathoms in the localitx 
where the banks were supposed to lie; but they may be found farther south, as the 
region between the Columbia River and Heceta Bank is still unexplored. 

!L'illamoolc Rock-A cod and a halibut trawl were set OB the northern side of the , 
island, the former being placed near the can buoy off its northern end. The inner 
trawl buoy was dropped in about 18 fathoms, the outer in about 25 fathoms, the bottom 
being rocky. There was a southerly current running at the time, but it was not strong. 
After the trawls had been set, the men remaining by them, the ship proceeded off the 
Southwestern side of the rock, where three casts were made with the dredge, a t  stations 
2883, 2884, and 2885, depths 29 to 30 fathoms, bottom gray sand. Subsequently the 
trawl lines were hauled, with the result of obtaining seven dogfish and about a dozen 
star fish. 

In  the locality where this set was made it, has been stated that the Indiaris obtain 
large quantities of halibut. At Astoria, however, it was said that the fish taken off 
Tillamook Rock were not the halibut, but the so.called turbot (Athereste.9 stomim). 
Judge Swan is of the opinion that a few halibut may have been taken there, but that 
the common flatfish of the region is the species of Atherestes above mentioned. It is 
ciistomary for the fishermen of the Pacific coast to speak of all large edible species of 
flounders as halibut. Oaptain Richardson, of the light. house steamer Manzanita, 
reports having talienzed rock cod (called red groupers in Astoria) in great numbers, 
and an occasional halibut, in this region. The indications are that good fishing may 
be found in this neighborhood at the proper season. 

3 

ASTORIA, OREGON. 

Fvesh mar&ets.-The fish exposed for sale in the markets of Astoria during the brief 
visit made to that place, October 14 to 18, were chiefly salmon, flounders, and tomcod. 
The Iast-named species was very abundant about the wharves, where they were being 
taken in large quantities by many men and boys fishing with hook and line. 

Bait.-Much difficulty was found in procuring bait at this place for the remainder 
Of the cruise. Two days were spent in a search for clams and salmon, which were 
considered to form the best bait for cod and halibut. Olams are sometimes brought 
to Astoria from Shoalwater Bay by the Indians, but with no regularity, and none 
Were obtained by the Albatross. A small lot of salt salmon was all that could be pur- 
chased. Tomcod were not regarded as of suflcient value for this purpose to lay in a 

Attempted sea $fiskeries.-Sea fisheries off the Columbia River were commenced a few 
Years ago with a small schooner, which operated a 40-fOOli beam trawl, over the ground 
between Cape Disappointment and Shoalwater Bay. This vessel being found unsuited 
for the purpose, the steamer Dolphin was built, and made forty trips between April 

supply. 

. 
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and October, 1887, but she also proved a failure. Her catch was fairly good, and had 
she been able to market her fish promptly the venture would have turned out profit- 
ably. The different fish taken by the Dollphin were classified as follows, namely ; Sole, 
flounders, hake, cod, rock cod, and halibut ; very few cod and halibut were obtained, 
but sole predominated, although, at times, rock cod were abundant. Crabs and a few 
large clams were also included in her capture. 

Fishing vessels.-The fisheries of Astoria are chiefly confined to the capture of 
salmon. Several attempts have bee11 made to establish other kinds of fisheries, but 
without success. The principal cause of these repeated failures has undoubtedly been 
the unseaworthiness of the boats and vessels fitted out to engage in fishing off the 
coasts of Oregon and Washington Territory, where gales of wind frequently occur 
during both summer and winter. This coast, sout8h of the Straits of Fuca, also hae 
very few harbors, which are indispensable to a fishiug fleet in t ime of storms, especially 
when the fishing grounds are so near the land as to leave but little sea room to leeward, 
with the wind blowing on the shore. The class of vessels that resort to George’s and 
the Grand Bank could easily work ofl shore in an ordinary gale of wind, but there 
are times when even such staunch crafts as those would find the task difficult, if not 
impossible. The introduction of a better class of sea-going boats would, however, 
greatly lessen the dangers which now exist. 

Xalmon canneries.-The salmon canneries were closed at the time of the visit of the 
Albatross, and no particulars of their operations during the previous season could be 
obtained. 

&till Izets.-Salmon are caught in the Columbia River principally in gill nets, 
although a few are taken by means of drag seines and traps. The gill nets measure from 
260 to 300fathoms in length, from 36 to 45 feet in depth, and have a mesh of 8& and 9 
inches, Their cost is from $300 to $400. All of the nets were formerly knit by the 
fishermen during the winter months, but maDy of them are now obtained from east- 

. ern manufacturers. 
Boats. -The boats from which the gill nets are set and hauled are 28 to 35 feet long, 

7 to 10 feet wide, and 24 feet deep. Two men generally go in each boat, but some- 
times three, dependent upon t h e  abundance of salmon. Most of the boats are carvel- 

. built, but a few are clinker. Their cost, fully rigged for work, is about $200. They are 
all furnished with center-boards, and have but little dead.rise. The customary rig is 
that of a sloop, but a few are cat-rigged. A wash-rail runs fore and aft, about 1 foot 
inboard. This, together with the short deck forward, through which th? mast is 
stepped, is all there is to prevent a sea from boarding them. Both fore and aft of the 
center-board casing there is a bulkhead running athwartships. The intervening space 
is covered with boards, and forms the hold, into which the fish are thrown as they are 
released from the net. In  their general shape these boats resemble the so-called 
4‘ carry-away boats” used in the early days of the menhaden fishery on the New Eng- 
land coast. The accommodations for living in these Columbia River boats are 
wretched; but the men sleep and eat upon them, taking their rest at night in the 
bottom of the boat, where there is barely room for one man to lie, even in a cramped 
position. Tbe mode of living of these men is similar to that of the French boat fish- 
ermen in the Gulf of St. Lawrence; but i t  contrasts strangely with the condition of 
affairs existing on the typical New Englaud fishing vessel. 
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Ahout thirteen huudred fishing boats are employed upon the Columbia River dur- 
ing the salmon season, which continues from the first of April to the first of July. No 
fishing is permitted iu the river after July. The majority of the boats and nets are 
owned by the canneries, but a few belong to the fishermen. 

Prices paid for salmo%-The fishermen have a well-organized society, in which 
the price of salmon is agreed upon before beginning the season's work. TO those who 
own their boats and nets a higher price is'paid than to those who use the gear belong 
ing to the canneries. I n  1858 the price stipulated was $1 apiece for salmon caught 
by the cannery boats, and $1.25 each ibr those taken in the boats of the fishermen. 
The high prices demandetl for salmon have caused inany to withdraw from the busi- 
ness in this region, and some of them talk seriously of establishing canneries in Alaska. 

21. HECETA BANK. 

Hydrographic work.-October 19, lines of soundings were run across Heceta Bank 
to the westward, to the southward, and theu to the southward and eastward, defining 
its extent. It was not fully developed, but from present knowledge it may be said to 
be about 20 miles in leugth and 10 miles in width, its center lying in latitude 440 04' 
N., longitude 1240 53l W. It has a rocky bottom, alternating with patches of clay 
and pebbles, and presents every requisite for an excellent fishing bank, whioh i t  will 
undoubtedly prove to be at  the proper season of the year. 

Dredging and trials for $sh.--At 7.30 a. m., the dinghy left the ship with a skate of 
halibut trawl and a tub of cod ,trawl, baited with salmon and herring. A set was made 
in a depth of 50 fathoms as soon as the boat was well clear of the ship, which imme- 
diately began dredging at station 2886, latitude 430 59l N., longitude 1240 56' 30" W. 
At the end of an hour aud a half the trawls were taken up with the following catch: 
one halibut weighing log pounds, one beshowe or black cod, one ahark? and one d o g  
ash. Four dredging stations (2886 to 2889) were made, all being within about a mile 
of the position given above, one with the dredge, the remainder with tho beam trawls, 
Which, on two occasions, were wrecked on the rocky bottom. The depths covered by 
the dredging ranged from 41 to 50 fathorns, the bottom consisting of rocks, pebbles, 
Rhells, etc. The bottom was rich in life and many interesting forms were taken, includ- 
ing several species of corals. This locality was by far the most promising of any 
that had beeu examined south of Cape Flattery. A specimen of halibut was capt- 
ured, proving that the species occurs in this region, where it may be abundant in the 
Proper season, but further investigations are necessary to prove this fact conclusively. 
The amount and character of the lower forills of life brought up in the dredge and 
beam trawl recalled the fauna of some of the eastern halibut grounds. 

J u s t  south of Heceta Bank, in latitude 430 46' N., longitude 1240 5;' I7 ., the beam 
trawl was used in a depth of 277 fathoms, bottom gray sand, with the result of obtain- 
ing many deep-wat,er forms, including Macrurus, ~Yebastes, Nemiclhtlbys, etc., among 
ashes ; Lithodes, Munida, and shrimps among crustaceans, and large quantities of &Sohi- 
za8tW, ophiurans, etc., among echinoderms. 



D.-TABLES AND SPECIAL OBSERVATIONS . 
.- . 

a2 . Reoord of' hydrographio sounding8 of the U . 8 . Fish Cornmia8ian eteamer A1batrose from July 1 to 
Deaember 31. 1888 . 

Kind of %k! 1 Date . I Time . 
ber . "3"' 

einker . 

-(,.I- 

1267 
1163 
1169 
1170 
1171 
1172 
1173 
1174 

l l a l  .... do ... 2.36 p . m 
1132 .... do ... 10.29 p . m 

.... do ... 9.24 p . m . .... do ... 11.31 p.m. 
J u l y  23 1.21  a.m. ... .do ... 2.37 a . rn . .... do ... 3.29 IL . m . .... do ... 4.31 a.m. .... do ... 5.12 a.m. .... do ... 6.54 a.m. 

ii34 I .... do ... I 11.57 d . m 

1178 
1170 
11 80 
1181 
1182 
1183 
1184 

1135 ... .do ... 5.33 p . m 
1136 .... do ... 11.40 p.m I Jul 21 I 6.14 a.m 
1138 .... $0 ... 10 . 03 a . m 

.... do ... 
Jul 28 

.... do ... .... do ... .... do ... .... do ... 

... .do ... 

i i sg  ..do ... 12.07 p . m 
1140 l:I-,do--.l 2.19 o.m ... 
1141 .... do. .. 3.06p.m 
1142 .... do. ,  . 4.08 p . m 
l l 4 3 /  .... do .. 1 5.08p.m 
1144 ... do ... 5.31 p.m 
1145 1: ... do .. 1 6.40 D.m 

1147 ... do 9.11 p.m 
1148 .. do ... 9.58 p . m 
1149 .... .. 11.27 p.m 

.... do . ..I 2.25 a . m 
1152 .... do ... 3.47 a m 
1153 .... do ... 6.16 a . m 
1154 .... do ... 6.39 a . m 
1155 .... .. do ... 8.05 a .m .... do ... I 9.34a.m. 
1157 .... do ... 10.23 a . m 
1158 .... do ... 11.20 a.m 
1159 ... do ... 12.14 p.m 
1160 .... do ... 1.03 P . m 
1161 ... do ... 1.47 p . m . 
1162 1: ... do ... I 2.32 n.m .... 3.16 b.m 

... do ... 4.01 p.m 

.... Eo ... 5.17 p.m. .... do ... 6.39p.m. 

... .do .. -.do .... do 

e . 36 
7 . 18 
7 . 54 
8.38 

11.39 
2.18 
4 . 53 
6.17 
7.40 

10.14 

a . m . 
a . m . 
a m . 
& . m . 
a.m. 
p . m . 
p . m . 
p . m . 
D . m . 
P m . 

1185 .... do .. m . 
1187 ... do ... 3.23 a . m . 

Position . 
LE$. N . 

0 I I !  

52 15 00 
52 12 00 
52 15 00 
52 15 00 
52 17 00 

52 20 00 
62 20 00 
62 40 00 
52 53 00 
53 05 00 
63 11 00 
53 17  00 
53 22 00 
53 23 00 
53 I9 00 
53 17 00 
53 15 00 
63 13 00 
53 16 00 
53 25 00 
53 27 00 
53 30 00 
53 37 00 
53 39 no 
63 42 00 
53 48 00 

53 43 00 
53 39 00 
53 39 00 
63 41 30 
53 43 00 
53 42 30 
63 42 00 

64 00 00 
54 09 00 
54 13 00 
64 16 00 
54 18 00 
64 20 00 
54 22 00 
64 23 06 
54 25 00 
64 24 00 
54 22 00 
54 21 00 
64 19 00 
53 50 00 
53 50 00 
53 55 30 
53 55 00 
54 00 00 
53 58 00 
53 55 00 
53 53 00 
53 49 09 

52 18 oa 

53 43 00 

53 51 ao 

Long . w . 
0 I .. 

1.56 31 no 
iSS io Oi 

162 48 oa 
160 00 OC 
161 40 3C 

163 51: or 
165 00 0c 
166 06 0C 
166 35 00 
106 44 00 
166 49 ac 
160 51 oa 
160 54 ao 
186 55 30 
100 56 00 
106 50 00 

irin 8.5 no 
106 42 ua 
iii 27 oa 
106 02 30 
166 10 00 

I05 40 00 
165 30 00 
165 18 30 
165 04 oa 
io4 46 oa 
164 32 ao 
164 38 00 
164 31 fl0 
iCa 34 00 
164 26 00 
164 20 00 
164 13 00 
184 05 00 
163 67 30 
~ R S  51 no 
105 is 00 
164 02 a0 
163 41 00 

164 23 00 
164 3R 00 
IO4 49 00 

165 00 00 
185 10 00 
105 25 00 
165 34 30 
165 41 00 
lti5 49 00 
106 07 00 

105 22 00 

105 no ao 

105 48 00 

iOi 05 So 
164 81 00 
164 39 00 
164 22 00 
164 05 00 
163 40 00 

. 

DeptE 
0 fath 
oms . 
. 
2, 550 
2, 681 
2.55s 
2, 573 
2, 070 
2, 848 
3, 820 
2, 654 
2. 267 
1.961 

109 
84 
57 
41 
28 
55 
E8 
83 

174 
228 
94 

113 
261 
v9 

133 
101 
60 

111 
73 

185 
21 1 

8 V  
68 
63 
95 
43 
45 
45 
51 
56 
45 
30 
42 
72 
80 
86 
73 
51 
53 
36 
51 
57 
53 
50 
61 
50 
45 

342 

Character of bottom . 

br.05 ............ 
wire carried away .. 
g.v.0z.p ............ 
wile curried away .. 
gy . O L  ............. 
gy . oz .............. 
C'y . 0 5  .............. 
gy . 0 5  .............. 
$)'.OS ........... 

k.S ............... 
bk.S.P ............. 
S . bk . Sp ............ 
S . bk . Sp ............ 
S . bk . Sp ............ 
bk.S.P ............ 

s ............... 
bk.8  ............... 
bk.S ............... 
crs . bk . S ............ 
cra . bk . S . P ......... 

E P . 0 Z  .............. 

ez: s ............... 

gn . M ............... 
sy.S.P. ........... 
fue y S ............ 
bk .'5f.. ............. 
bk.S.G ............. 
bk . S.Sh ............. 
bk . S.fne.G ......... 
1t.S ................. &$: S . b k  . Sp ........ 

s ................ 
gy.S.bk.Sp.P ...... 
gy.Y.bk.Sp ........ 

n.hf .............. E k.S ................ 
fne y S ............ 
bk.'ff b rk  . Sh ........ 
R . fne . G ............ 
cy.& bk.Sp ......... 
g9:S . bk.Sp ......... 
or8 . bk . S.G. ........ 
cra . b k  . S ........... 
bk.Y ................ 
bk.S.G ............ 
bk.S.G ............. 
kk . S . G ............. 

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

r ................... 
bk . S . brk  . Sh ........ 
brk.5lh.G ........... 
bk.S ............. 
bk.6.G ............. 
brk.5lh.P ........... 
py.S.G .............. 
;P~I . bk . S ............ 
7y.S. .............. 
Sk.s ................ 

Temperature . 
_. 

Air . 
- 

51 
51 
50 
51 
55 
64 
62 
55 
52 
52 
53 
52 
54 
64 
54 
51.5 
61 
51 
61 
51 
51 
51 
51 
5D 
5a 
50 
50 
52 
52 
52 
52 
52 
52 
51 
51 
51 
51 
51 
51 
52 
52 
51 
51 
50 
50 
50 
48 
51 
51 
43 
52 
51 
52 
51 
49 
50 
61 
61 

. 
;up 
ace 
... 

51 
49 
48 
50 
51 
50 
50 
50 
51 
50 
50 
50 
50 
50 
50 
48 
48 
48 
49 
49 
49 
49 
49 
48 
48 
49 
49 
49 

50 
50 
50 
50 
49 
49 
49 
50 
50 
49 
49 
50 
48 
48 
45 
45 
45 
44 
45 
45 
49 
46 
48 
52 
51 
50 
50 
50 
50 

50 

. 
Bot . 
tom . - 
34.9 

35 . 0 

35 . 2 
35.2 
35 . 7 
35 . !3 
35 . 2 
35.2 
41.2 
40.6 

42 . 7 
42 . 2 
41 . 7 
41.2 
41.2 
41 . 2 
39 . 6 
41.2 
41.2 
39.7 
40 . 7 
41 . 2 
40.2 
40.2 
40.7 
40 . 7 
40 . 2 
40 . 1 
40 . 5 
40.4 
40.4 
40.2 
40 . 2 
41 . 7 
41.2 
30.2 
41 . 2 
42.2 
43.9 
4.5.2 
42.2 
40 . 7 
40.2 
40.7 
41 . 2 
41 . 2 
44.4 
43 . 2 
41 . 2 
43.2 
44.2 
41.2 
40 . 2 
41 . 2 
39.2 

...... 
..... 

..... 

l- 
Lba  . 

Baird ..... 
 do ..... ... do ..... 
. ..do ..... .. .do ..... . ..do ..... 
. ..do ..... 
.. .do ..... 
.. .do ..... 
.. .do ..... . . .do ..... 
ranner ... .. .do ..... . ..do ... : . 
. . .do ..... .. .do ..... 
.. .do .... .. .do ..... 
.. .do ..... 
U e i d  ..... 
ranner ... . ..do ..... 
b i r d  ..... 
.. .do ..... 
ranner . . 
.. .do ..... 
. ..do ..... 
.. .do ..... ... do ..... 
. . .do ..... ... do ..... 
..do ..... 
. .do ..... 

.. .do ..... 

... do ..... . . .do ..... 
..do ..... 
. .do ..... 
..do ..... 
..do ..... 
..do ..... 
. .do ..... . .do ..... 
. .do ..... 
. .do ..... 
..do ..... 
. .do ..... 
. .do .... 
..do ..... 
..do ..... 
. .do . . .  
..do ..... 
. .do ..... 
. .do ..... 
. .do ..... 
. .do ..... 
ilgabee ... 

..ao .... 

60 
60 
80 
GO 
60 
60 
60 
60 
60 
33 
38 
25 
25 
25 
25 
25 
25 
25 
25 
38 
25 
25 
38 
38 
25 
25 
25 
25 
25 
25 
25 
25 
26 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
45 
25 
25 
25 
25 
25 
60 

70 
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~ Time . Serial 
num . 
ber . Date . 

E:: 
llQ0 
1101 
1192 
1193 

1195 
1190 
1107 
1198 
1190 
1200 
1201 
1202 
1202a 
1202b 
1203 
1204 
1205 
1200 
1207 
1208 
1209 
1210 
1211 
1212 
1213 
1214 
1215 
1216 
1217 
1218 
1219 
1220 
1221 
1222 
1223 
1224 
1225 
1220 
1227 
1228 
1229 
1230 
1231 
1232 
1233 
1234 
1285 
1230 
1237 
1238 
1239 
1240 
1241 
1242 
1243 
1244 
1246 
1240 
1247 
1248 
1249 
1250 
1251 
1252 
1253 
1254 
1255 
1250 
1257 
1258 
1259 
1200 
1201 
1282 
1263 

1194 

5.00 a . m 
5 . 40 a . 111 
0 . :i0 a . m 
7 . 11 I& . m 
0 . :i1 a . 111 

.. 
1888 . 

.... do . 
do . 

.... do . .... do . 

.... do .... do . ._. do . 

.... do . 

. . ; .d  0 .  

... do . 

... do . .... do 

... do . 

... do . 
Jnl 3 
... ab . .... do . 
... do . .... do . .... do . .... do . .... do 
.... do . 
.... do . ... do . 
... do . 
... do . .... do , ... do . 
... do . .... do . 
... do . .... do . .... do . 
.. (10 . 

July 3: 
... do . 
... do . 
.. do . 

... do . 
Bug . ! 
Bug . : 
. do . .. ..do . 

.... do . 
. do . ... do . 
.. do . 
... do .... do 
... .do .. 
... .do . , ... .do .. 
.. do .. 

.... do .. .... do . .... do .. 
. do .. 
Bug . 4 

.... do .. .... do .. 

... do .. .. do .. .. do .. 
.... do .. .. do .. 
.... do .. ... do .. .... do .. .... do .. .... do .. 
.... do .. ... do .. 

Au 5 

.““Yo? 

..... a0 . 

....&.. 

10.14 & . N 
11.03 a . 111 
11.48 a.m 
12.21 u.111 

bk.S ................ 
bk.S ................ 
bk.S ................ 
bk.S ................ 
bk.S.G ............. 

1 . 05 ti . IU 

52 
52 
52 
E l  
53 

3.20 i. . i n  
0.20 11 . in 
8.30 p . n~ 
10.40 p . IO 
11.19 p . m 

40.2 
42.3 
42.2 
42.2 

42.2 
41.2 
42.2 
39.2 
40.3 
42 . 2 
40.2 
41.2 
42.2 
40.7 
30.8 
40.2 
41.2 
40.2 
40.2 
41.7 
42.2 
42.2 

41.8 
41.7 
40.9 
45.7 
44.2 
40.2 
41.7 
43.2 

......... 

....... 

........... ..................... 
Tanner ... 25 
.. ..do ..... 25 
. ..do ..... 25 ... .do ..... 25 

do ..... 25 
.. ..do .... .. ..do ..... 
.. ..do ..... 
.. ..do ..... .... do ..... 
.... a0 ..... 
.. . .do ..... 
.. ..do ..... 
.. ..do ..... .. ..do ..... 
.. ..do ..... 
... .do ..... 
.... do ..... 
.. ..do ..... 
.. ..do ..... 
.. ..do ..... 
.. . .do ..... ... .do ..... 

..do ..... .. ..do ..... 
.. ..do ...... 
.... do ..... .. ..do ..... 
.. ..do ..... 

do ..... 
.... do ..... 
.. do .... 

.......... 
12.44 a. m 
2.12 a . m 
4.48 a . m 
5.33 a . m 
5.58 a . m 
0.18 .I . m 
8 . 59 a . in 
9.411 a.m 
10 . 55 a . m 
12.40 p . m 
2 . 00 p . in 
2.52 p . m 

4.28 p . ni 
5.14 p . m 
5.56 p . m . 
0 . 40 p . m . 
7.57 p . in . 
9.82 p . m . 
11 . 51 p . m . 
12.13 a.m. 
1.40 a . ni . 
4 . 55 a.m. 
0.17 a.m. 
7 . 25 a. in . 
9.14 a.m. 
0.37 a.m. 
7.40 n . m . 
9 . 03 a . in . 
IO . 18 a . 111 . 
11.35 a . fn . 
11.57 a.m. 
1.13 p . m . 
2.32 p . in . 

11 . 55 IL . N 

3.40 p . Ill 

3 . 53 p . N . 
4.45 p . la . 
5.55 p . a1 . 
0.30 p . m. 
9.35 p . m . 
10.21 p . in . 
11.04 p . m . 
11.44 p . m . 
1.05 a.m. 

8.33 p . N . 

iiiicnsobtained . 
gy . S . bk . Sp ......... 

G .................. 
b1i.S ................ 
Cr .................. 
rky .................. 
rky .................. 
or8 . S . P ............. 
bk . S . fne . G ......... 
sky ................. 
rky ................. 
P .................... 
m . M  ................ 

y . S . bk . Sp ........ f k.S.G ............. 

qy . S.bk. Sp ......... 

r k i  . fue . G .......... 

2.17 a.m. 
3 . 31 I& . m . 
4.4R a.m. 

51 
51 
51 
50 
51 
51 
51 
51 
51 
51 
51 ’ 51 
51 
51 
51 
51 
52 

0 . 04 II . m . 
7.24 a.m. 

&y.S ................ 
gy.S ................ 
fno . .......... 
rky .................. 
dk.M ............... 
dk.M ............... 
rky ................ 
rkb ................. 
bk: S . G ............. 

brk.%s.: ........... 

6.54 a . m . 
9.21 a . 1u . 

12 . 08 p . in . 
12 . 48 I) . 111 . 

51 
51 
51 
58 
54 
53 
54 
64 
52 
52 

1.24 i) . in . 
2.15 D . lll . 

....... 
43.2 
41.2 
40.2 
43.5 
43.0 
42.2 

69.7 
40.2 
41.7 
12.2 
11 . 2 
41.2 
10.2 
10.2 
10.4 
10.0 
12.2 
13.7 
I8 . 3 
15.2 
16.2 
14.7 
L4.2 
14.2 
12.0 
15.7 
L3.2 

3a 2 

3.00 b . m . 
3.30 p . in . 
5.13 p . N . 

do ..... .... do ..... .... do ..... .... do ..... ... do ..... 
... do ..... ... .do ..... 
.... do ..... 
Tanner ... 
.... do ..... ... do ..... ... do ..... 
. . d  0 .  .. 

... do ..... 
.. do ..... .... do ..... .... do ..... 

.... a0 . . . . . .  .... do . . .  -~ .... do ..... 25 . 

... do ..... 25 

... (lo ..... 25 .. a0 .... 25 

... do ..... 25 
do 25 ... .do ..... 25 .. do . . .  25 

.... do ..... 26 

sipsbee ... 

.... .... 
4.49 n . m . 
5.20 8 . m . 

01.8 . S ................ 
S.R ................ 
R.G.  ................ 
bk.S ................ 
bk.S ................ 
bu.M ................ 
gy . S . 1’. ............. 
fn0.gy.S ............ 
gy . S . bk . Sp ......... 
fno . gy . S ............ 
g y . b .  ................ 
rky ................. 
bk . S . P ............ 

v . S . brk . Sh ........ 45: brk . Sh ............ 
S . brk . Sh ............ 
R.Co ............... 
brk . Sh .............. 
0 ................... 

Position . 

62 
52 
62 
52 
52 
62 
52 
53 
63 
53 
51 
51 
51 
53 
53 
53 
53 
51 
51 

Lat . N . 
0 I I )  

54 00 00 
54 01 00 
M 02 00 
61 04 00 
54 0ti 00 
54 08 00 
54 09 00 
54 10 00 
54 11 00 
54 15 00 
54 25 00 
54 z2 00 
54 20 00 
54 18 00 
54 18 00 
54 I0 00 
54 15 00 
54 14 00 
54 1u 00 
64 09 00 
54 on 00 
54 09 00 
54 08 00 
54 03 00 
53 58 00 
54 08 00 
54 08 (10 
54 12 00 
51 09 00 
54 12 00 
54 10 00 
54 20 00 
54 26 00 
54 31 00 
54 34 00 
54 27 00 
54 32 00 
54 37 00 
54 42 00 
54 47 00 
54 51 00 
54 50 00 
54 59 00 
55 08 00 
55 04 00 
55 05 00 
55 00 00 
54 52 00 
54 47 00 
i4 44 00 
j4 38 00 
54 32 00 
54 25 00 
54 23 00 
54 20 00 
14 10 00 
i4 07 00 
>‘I 10 00 
i4 13 00 
i 4  17 00 
)4 18 00 
14 22 00 
14 87 00 
i4 31 00 
14 36 00 . 4 39 00 
14 43 00 
14 47 00 

14 57 00 
6 00 00 
14 51) 00 
I5 02 00 
15 00 00 
I5 10 00 
15 15 00 
15 03 00 
16 01 00 

14 49 on 

Long . w . 
0 I .. 
163 37 00 
103 45 00 
103 53 30 
104 01 00 
104 17 00 
104 25 00 
164 33 00 ....... 
104 42 00 
164 48 00 
1i?4 41 00 
104 21 00 
101 01 00 
103 41 00 
103 21 00 
103 18 00 
103 19 30 
163 21 00 
103 21 30 
io3 ?4 00 
l(i3 14 00 
103 04 00 
102 58 00 
102 54 00 
16’2 43 00 
102 42 00 
102 33 00 
]ti2 22 00 
102 17 00 
lti2 10 00 
102 02 00 
I01 53 00 
101 40 00 
101 45 00 
161 44 00 
io i  48 00 
101 53 00 
101 30 00 
101 27 00 
101 13 00 
181 o n  00 
icio 47 00 

100 05 on 
100 33 00 
100 20 00 

100 20 00 
100 42 00 
l(‘0 50 00 
101 17 00 
101 20 00 
181 27 00 
101 30 00 
101 53 00 
102 05 00 
101 50 00 
102 0 2  00 
102 08 00 
i n2  07 on 
i S i  s i  00 
161 47 u0 
101 40 00 
101 34 00 
101 22 00 
101 08 00 
100 54 00 
100 41 00 
100 28 00 
100 14 00 
100 00 00 
1.w w on ...... 
159 55 00 
159 54 00 
150 45 00 
159 41 00 
150 39 00 
169 40 00 
159 28 00 
159 15 00 
159 OB 00 

Om8 . 
- 

0: 
41 
41 
41 
4: 
5: 
5: 
I !  
5: 
71 
0: 
5! 
7: 
4d 
3: 
2t 
2! 
3! 
4: 
44 
4: 
4; 
41 
51 
404 
20: 
0( 
4; 
6; 
51 
3; 
36 
81 
8 . 
5E 
81 
81 
51 
04 
47 
4: 
5: 
6( 
1t 
34 
35 
71 
74 
41 
41 

* 41 
7E 
01 
34 
3c 
4c 
485 

6 2  
50 
44 
42 
01 
50 
71 
72 
02 
50 
43 
40 
25 
27 
20 
37 
57 
30 
2:1 
27 
44 

1 Temperature . I I 
. 

Character of bottom . 1 Air 

~~ 

bk.S ................ 53 
bk.S.G ............. 52 
brk . Sh .............. 51 
rky .................. 51 
crs . bk . S ............ 50 
R.bk.S .............. I 52 ~~ ................ 
bk.S ................ I 51 51 
bk.8 

bk.S.G ............. I 5 1  

kn.M ................ 52 
rky ............... 52 
g n . X  ................ 51 
rky ................. 51 
bk.S ................ 51 
bk.S ................ I 51 
bk.S.G ............. 51 
gy.S.P .............. I 51 

.. 
b k . S  ................ 52 
bk.S ................ 1 5 2  
P ................ 1 51 
Sh ................... 51 
brk.Sh. G ........... 52 
dk . M ............... 61 

bk.S.P .............. 52 
rky ................. 52 

. 
Sur . 
’ace 
. 

61 
51 
51 
51 
51 
51 
50 
50 
50 
51 
51 
40 
49 
50 
50 
50 
50 
50 
51 
50 
50 
50 
50 
50 
50 
50 
50 
50 
51 
50 
50 
50 
50 
50 
50 
40 

49 
49 
49 
49 
50 
51 
49 
50 
51 
32 
51 
51 
51 
51 
51 
51 
61 
50 
50 
50 
50 
51 
61 
51 
51 
60 
50 
51 
50 
51 
51 
51 
50 
50 
GO 
50 
48 
48 
48 
49 
49 

49 

41.2 
40.2 
41.7 
42.2 
43 . 2 
42.2 
41.2 
41.2 
43 . 2 
40.7 
40 . G .. ..do ..... 15 
41.2 .. ..do ..... 25 
40.2 .. . .do ..... 25 
40.2 ... .do ..... 25 
42.2 i l  .. ..do ..... 25 
.....I ............ 1 ...... 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
38 
38 
26 
25 
25 
25 
26 
25 
25. 
25 
25 
25 
25 
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1888 . 
An 5 

... do ... ... do ... 

... do ... 
.. do ... ... a0 ... ... do ... 
... do ... 
... do ... ... do .. .. do ... ... do ... ... do ... ... do ... ... do ... ... do ... ... do .. ... do ... 
... do ... ... do .. ... do ... 
... do ... ... do ... ... do ... ... do ... ... do .. 
An . 6 

... do ... ... do .. ... do ... 

... do ... ... do ... ... do ... ... do ... 

... do ... 

.. do ... 

... do . ... do .. ... do ... ... do ... ... do .. ... do ... 

... do ... 

.. do . . 
..do ... ... do ... 

Au . 7 

... do ... 

... do ... 

... do ... 

.. do ... ... do ... 

... do ... 

... do ... . ..do ... ... do . 

... do . 
An 8 

-.do . . 
. .d  0 .  
. .do .. . do . .  
. do .. 
. .do .. 
. .do .. 
. .do .. 
. .do .. 
..do .. 
. .do .. 
. .do  . . 
..do . . 

... E ... 

... d?J .. 

...&... 

..E. 

"lad .: 

BULLETIN O F  THE UNITED STATES FISH COMMISSION . 

6.05 a.m. 
6.42 a.m. 
7 . 13 n . m . 
8.13 a.m. 
9.01 a.m. 
9.46 a . m . 

10.07 a.m. 
10.31 a.m. 
10.55 a.m.  
11.16 a.m. 
11.38 a.m. 
11.58 a.m. 
12.19 p . m . 
12.38 p . m . 
1.04 p . m . 
1.22 p . m . 
2.01 p . m. 
3.18 p . m . 
4.04 p . m . 
4.39 p . m . 
5.27 p . m . 
6.07 p . m . 
7.48 p . m . 
7 . 55 p . m. 
8.37 p . m . 
9.52 p . m . 

11.53 p . m . 
1 . 16 a.m. 
1.57 a . m . 
2.45 a . w . 
3.29 a . m . 
4.51 a.m. 
6.25 a . m . 

12.48 p . m . 
1.23 p . m . 
2.04 p . m . 
2 4 5  p . m . 
3.30 p . m . 
4 . I2 p . m . 
4.64 p . m . 
6.37 p . m . 
6.15 p . m . 
6.55 p . m . 
7 . 36 p . in . 
8.17 p . m . 
8.59 p . m . 
9.43 p . m . 

11.06 p . m . 
L2.27 H . m . 
1.45 a . m .  
3.10 a.m.  
4.31 a.m. 
5.48 a.m. 
6 . 25 a.m. 
8.21 a.m. 
9.38 n . m . 

LO . 53 a.m. 
12.07 p.m. 
1.23 p . m . 
2.08 p . m . 
6.50 a.m. 
8.00 a . m . 
9 . 15 a.m. 

IO . 28 a . in . 
(1.08 a. m . 
12.24 p . m . 
!2.29 p . m . 
4.48 p . m . 
5.27 u . m . 
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0.02 . m . 
6.30 p . m . 
7.52 p . m . 
9.12 p . m.,  

11.02 u . m . 

. 
Seria 
num . 
ber . 

1;: ;; i 
2.51 a.m.  

126' 
l20! 
1261 
126' 
1201 
1201 
127( 
127 
127: 
127: 
1271 
127! 
1271 
127: 
1271 
1271 
128 
1281 
128: 
128: 
1284 
128: 
128f 
128i 
128t 
1281 
129( 
1291 
129: 
129: 
1294 
129E 
129f 
129i 
1291 
1291 
1301 
1301 
1301 
1303 
1304 
1305 

1307 
l3OE 
1309 
1310 
1311 
1312 
1318 
1314 
1315 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1328 
1324 
1325 
1326 
1327 
1328 
1320 
1330 
1331 
1332 
1333 
1334 
1335 
1336 
1337 
1338 
1339 
WO 

1308 

gy.S ................ 
gy.S.G .............. 
gy . S . brk  . Sh ........ 
gy.s ............... 
gy.S.P .............. 
g . S . b r k  . Sh ....... 

rky ................ 
rky ................. 
g S P.brk.Sh ..... 
r k y  ................. 
Sh . fne . (f ............ 
R.Sh ................ 
R .................. 
rky ............... 
bii . M . P ............. 
gy.S.P .............. 
g9.S.P .............. 
P .................... 

S Sh ............. 
%y ................ 
r k y  ................. 
rky ...... .( .......... 
r k y  ................ 
bk.8  ................ 
bk.S ................ 
P .................... 
B .................. 
R.gy.9 .............. 
P .................... 
fne . gy . €3 ........... 
r k y  ................. 
rky ................. 
P .................... 
gy.s ................ 

@I.N ................ 
cf ................... 
gy.s  ................ 
gy.8 ................ 
6y.S.P .............. 
g9.S ................ 
bu.M ................ 
0 . S  ................ . S ................ &! ................... 
0 . brk  . Sh ........... 

rg ......... 1 ....... 
S.% ................. 

r& ................ 

g;s ................ ................. 

.............. fy.S u.M ' -  .............. 

Date . 

51 
51 
51 
52 
61 
51 
61 
51 
51 
52 
52 
52 
52 
62 
54 
54 
54 
54 
54 
53 
53 
53 
51 
51 
51 
61 
50 
h0 
50 
50 
50 
60 
50 
58 
55 
54 
54 
54 
55 
53 
63 
53 
51 
51 
52 
51 
51 
51 
61 
50 
50 
50 

.. .do ..... 

.. .do ..... .. .do ..... ... do ..... .. .do ..... 
Bassnet .. 
Tancer ... 
Bassnet .. 
Tanner ... 
Bassuet .. 
Tanner ... 
Bassnet .. .. .do ..... 
Tanner .1 . 
.. .do ..... .. .do ..... 
... do ..... .. .do ..... 
.. a0 ..... ... do ... 
.. .do ..... ... do ..... 

do . . .  
Bassnet . . 
Tanner ... 
.. do ..... . do ..... 
... do .... 
.. .do ..... 
... do ..... .. .do ..... 
.. .do ..... ... do ..... .. do ..... 
... do ..... 
... do .... ... do ..... .. do ..... 
. . d o  .... 
 do ..... ... do ..... 
... do ..... 
.. do ..... 

do ..... .. do ..... 
. . .do ..... 
.. do ..... 
... do ..... .. .do ..... 
.. do ..... .. .do ..... .. .do ..... 
.. .do ..... ... do ..... .. do ..... .. .do ..... .. .do ..... .. .do ..... .. do ..... .. do ..... 
.. .do ..... .. .do ..... 
.. .do ..... .. .do ..... .. .do ..... 
.. .do ..... 
.. do ..... 
... do ..... .. .do ..... 
.. .do ..... .. .do ..... .. .do .... 
.. do ..... ... do ..... .. do ..... 
.. .do ..... 

Time . 

y1.S. ................ 
gn.M ............... 
&y& S..li.. .......... 
Xfne  . .  8 ......... 
fne . ev.ff ............ 

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

51 
51 
50 
51 
51 
51 

bu.M ............... 
bu .M .............. 
fne . Cy . S ............ 
Sh.G ................ 

53 
53 
52 
Sd 

Position . 

py.s ................ 
fne . bk . S ............ 
bk.B ............... 
rky ................. 

ora . m . S ........... 
pug .............. ........... 

. 
Lat . N . 

53 
54 
54 
54 
54 
56 
56 

0 I H 

54 59 01 
64 57 01 
54 55 OC 

54 49 00 
54 51 01 
64 52 01 
54 53 O( 
54 54 01 
54 55 01 
64 52 01 
64 50 01 
54 49 01 
54 48 OC 

54 40 O( 
54 44 01 
54 35 01 
54 37 OC 
54 38 OC 
54 39 01 
54 41 OE 
54 42 OC 
64 41 01 
54 37 01 
54 33 01 
54 25 oc 
54 30 00 
64 41 00 
54 42 00 
64 37 00 
54 28 00 
54 25 00 

54 40 00 
54 41 00 
54 40 00 
54 50 00 
54 50 00 
55 01 00 
55 03 00 
55 04 00 
65 07 00 
55 09 00 
55 11 00 
55 13 00 
55 17 00 
55 18 00 
55 20 00 
55 21 00 
65 22 00 
56 23 00 
55 25 00 
55 26 00 
55 30 00 
55 34 00 
65 80 00 
55 47 00 
55 54 00 
55 57 00 
56 52 00 
66 49 00 
55 47 00 
56 45 00 
55 44 00 
55 42 00 
55 41 00 
55 40 00 
55 39 00 
55 37 00 
j5 30 00 
55 34 00 
i6 44 00 
i5 53 00 
55 40 00 
i5 39 00 

54'53 oc 

64 41 oa 

54 30 oa 

is a2 00 

Long . W . 

0 I II 

159 00 O( 
158 52 O( 
158 46 O( 
158 38 O( 
158 42 O( 
158 49 O( 
158 54 O( 
158 57 01 
159 01 01 
159 05 01 
159 07 01 
159 08 31 
159 05 01 
159 01 O( 
158 55 O( 
158 53 01 
158 44 O( 
158 51 O( 
158 58 O( 
159 02 01 
159 09 0( 
159 16 O( 
159 24 O( 
159 29 3( 
159 25 01 
159 17 01 
159 40 O( 
159 39 O( 
159 39 O( 
159 47 O( 
159 52 O( 
100 00 O( 
100 03 O( 
158 43 O( 
168 35 O( 
158 25 O( 
158 22 01 
158 30 01 
158 30 O( 
158 30 01 
168 38 01 
158 48 01 
158 55 01 
159 03 01 
159 11 01 
159 18 01 
159 19 OC 

168 45 0c 
168 29 06 

157 55 00 
157 3i oa 
157 28 00 
157 44 00 
158 00 00 
158 14 00 

168 40 00 
158 47 00 
158 29 00 
158 12 00 
i 57 55 00 
157 39 00 
157 30 00 
157 24 00 
157 24 00 
157 16 00 
157 07 00 
156 57 00 
156 47 00 
156 30 00 
156 I 9  00 
I50 00 00 
155 55 00 
155 44 00 
155 32 00 

159 02 oa 

158 12 oa 

158 27 om 

Deptl 
nfath 
oms . 

41 
41 
4(. 
71 
5f 
4f 
4t 
41 
4t 
3: 
31 
3: 
5i 
44 
4i 
41 
5: 
91 
6f 
5f 
4€ 
41 
31 
3t 
4f 

11: 
lot 
41 
41 
44 
41 
0i 

116 
51 
51 
E€ 

87 
90 

114 
87 
78 

4'i 
53 
68 

102 
103 
97 
80 
08 
56 
46 
47 
53 
73 
73 
04 
68 
82: 
67 
44 
57 
67 
59 
54 
49 
48 
47 
50 
55 

135 
137 
119 
89 
60 
96 

i i a  

5a 

I Temperature . 
Character of bottom . 

I 

7.6- .............. 54 
L . g - S  ............ 1 53 
gn: d:  .............. 63 
u M: ............... 54 

bu.M .............. 54 
P .................... 53 
rky ................. 52 
6y.S.P .............. 62 I 

. 
+r- 
.ace 
. 

49 
49 
49 
51 
51 
51 
51 
51 
52 
52 
52 
52 
52 
52 
51 
51 
51 
51 
51 
51 
51 
51 
40 
49 
40 
51 
50 
51 
51 
51 
51 
51 
51 
51 
51 
58 
53 
53 
53 
63 
52 
52 
50 
60 
51 
51 
51 
51 
51 
62 
52 
50 
50 
50 
50 
51 
51 
51 
51 
52 
50 
51 
51 
63 
53 
53 
53 
52 
52 
51 
52 
52 
52 
52 
50 
50 
50 

. 
Bot- 
tom . 
. 
42.2 
42.2 
42.2 
40.2 
40.9 
42.2 

42.7 

43.2 

44.2 

43.2 
42 . 2 
42 . 5 
41 . 7 
40.7 
40.2 
41.3 
42 . 6 
43 . 2 
44.2 
44.2 

41.2 
42.4 
43.0 
43 . 2 
42.2 
40.6 
41 . 2 
41.2 
40.7 
41 . 2 
41 . 2 
41.2 
40.4 
40 . 6 
39.9 
40.4 
41.5 
41.9 
43.2 
42.2 
40.4 
40.2 
41.2 
40.2 

42.1 
42 . 0 
42.1 
41.9 
40.1 
42.1 
41 . 9 
43.1 
42 . 1 
42.1 
43.3 
44 . 3 
41 . 3 
41.5 

43.9 
46 . 1 
12 . D 
4 1  . 7 
L 1 . 1  
11.1 
41.3 
41.1 
42.0 
42.1 

.... 

.... 

.... 

.... 

.... .... 

..... ..... 

I 1 Lbs . 
25 
25 .. 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
26 
26 
25 
25 
25 
25 
25 
26 
25 
25 
25 
25 
25 
26 
25 
25 
25 

21r 
25 
25 
25 
25 
25 
25 
26 
26 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
26 
25 
25 
26 
25 
25 
25 
25 
26 
25 
26 
26 
25 
25 
25 
25 
25 
25 
65 
25 
25 
25 
25 

a5 
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-- 
Tanner ... ... .do ..... 
... .do ..... 

do ..... 
do ..... 

. do ..... 

.. do ..... 

. . do _.._. 

.. do ___.. .. do .___.  .. ,do ..... 
.. . .do ..... 
.... do ..... 
... .do .... 
.... do ..... 
... do ..... 

... .do ..... ... .do ..... ... do .... 

.... do ..... .. do .... 
.. do ..... 
... .do ..... ... .do ..... 
.. .do ..... .. .do ..... 
. - .do ..... ... do ..... 
.. do ..... 
.. do ..... 
. ~ . d O  ..... ... do .... - - .do . . -. . 
.. .do .... .. .do ..... 
... do ..... .. .do ..... 
.. do .... .. do ..... .. do ..... .. do ..... ... do ..... 
... do ..... .. do .... ... do ..... 
--.do .... ... do ..... ... do ..... 
- . .do ..... .. do ..... 
-..do ..... .. .do ..... ... do .... 
- . .do .... _ _  do 
- . .do .... . . .do ..... .. do _._.. .. .do ..... .. do ..... .. a0 ..... 
.. do ..... 
.-.do . . - -. .. do ..... . . .do  ..... ... do :.... 
.. .do ..... .. .do ..... .. .do ..... 
. -.do ..... .. .do ..... . ..do ..... 
-..do ..... 
. - .do .... ... do ..... 
... do .... .. .do ..... .. do .... 

I 18%. I Lbs. 
1341 AU-. 9 4.11 a.m. 
1342 1 .... f h  ...I 4.53 a.m. 
1343 .. ..do ... 5.09 a. m. 

gy.S ................ 
g9.s ............. 
gy. S. bk. Sp ......... 
gs.S ................ 1344 do ... 0.14 a.m.  

1345 /:::;do _ _ _ I  6.58 a.m. 

62 
6'2 
52 
50 .-I 

6y.S ................ 
g9.s ................ 
fm. bk. S ............ 
fne.gy.S .......... ,npp: S ............ 
K. py. s ............ 

y.S.P.Co .......... F )k.S ................ 
gy.S.bk.Sp- ........ 
K ~ S ~ ~  ~ ............. 

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

............ ................ kk.S 

50 
52 
55 
58 
58 
58 
55 
55 
65 
64 
63 
63 
83 

... ... 3.49 11. IU. 
1308 ... do ... 4.30 a.m. 

1370 .... do .. 6.40 11. m. 

la46 
1847 
1348 
1349 
1350 
1361 
1352 
1353 
1354 
1366 
la50 
1357 
1358 
135B 
1300 

1372 I... do _ . . I  8.37 a.m. 

.. do ..I 8;ii  a.m. ... do ... 0.25 IL. ID. 
... do ... 10.08 a. 111. 
.... do ... 10. 4d a.m. ... .do ... 11.21 a. 111. 
 do ... 12.48 p. 111. 
. __ .do  ... 1.25 p. UI. ... do ... 4.03 p. ni. 
.... do ... 5.18 p. m. 
... do ... 6. 20 p. 111. .... do ... I. OB p. 111. 
. - . . d o  . _. 7.47 p. m. ... .do .. 0.01 p. 111. 
. _ . . d o  ... 0.40 p. m. 
.... do ... 10.10 u.m. 

1301 
1362 
1303 
1304 
1305 
1360 

Position. 

.... do . 11.42 i. m. 
Aiip 10 12.27 a.m. .... do ... 1. 00 a. m. .... do ... 1.50 a. m. 
.. ..do ... 2.33 a. m. 
. - . .do . . 3.10 a.m. 

Lat. N 

gy. S. Sh ............. 
bi1.M ............... .............. tPC u. If ............... 

0 , ,I 

55 30 01 
55 41 01 
55 40 01 
55 44 01 
65 89 UI 
65 45 01 
55 55 01 
55 59 01 
R0 04 01 
50 07 01 
50 05 01 
56 oa 01 
50 09 01 
50 18 UI 
56 28 01 
50 27 01 
60 24 01 
56 18 01 
66 15 01 
50 12 0( 
60 23 O( 
50 28 0( 

56 35 0( 
66 30 0( 
56 87 0( 
50 30 0( 
50 40 01 
50 41 0C 
56 42 O( 
56 48 0( 
50 51 0C 
56 58 00 
57 04 00 
57 07 00 
i0 65 00 
56 51 00 
50 43 0U 
5'1 35 00 
i0 28 00 
i0 20 00 
i0 20 00 
i0 38 00 
i6 36 00 
10 38 00 
PO 42 00 
I0 40 00 
10 56 00 
17 03 00 
17 10 00 
17 1% 00 
17 10 00 
17 20 00 
17 17 00 

57 11 00 
57 05 00 
67 00 00 
67 11 00 
67 18 00 
57 24 00 
57 30 00 
57 35 00 
67 43 00 
57 42 00 
57 40 00 
57 40 00 
67 62 00 
57 40 00 
57 40 00 
51 43 00 
67 39 00 
57 30 00 
67 29 00 
57 23 00 
51 19 00 
67 20 00 
57 32 (IO 
67 39 00 

50 34 OL 
63 
52 
54 
54 

Long. W 
-_- 

0 I II  

155 27 04 
155 22 0' 
165 20 0 
155 14 0 
166 OD 0 
155 00 0 
154 51 0 
154 47 01 
154 44 01 
154 38 0 
154 33 0 
154 25 01 
154 15 01 
154 10 01 
254 05 01 
153 65 (11 
I t 3  47 01 
163 83 01 
153 25 01 
153 18 01 
153 24 01 
153 26 0( 
153 20 01 
153 10 01 
163 10 01 
1Fd 00 0( 
162 50 0( 
162 40 11( 
152 30 0( 
152 21 0( 
152 35 0( 
152 50 0( 
153 10 0( 
153 18 0t 
163 18 01 
153 10 O( 
153 13 01 
153 00 OE 
152 48 OC 
152 30 00 
152 23 00 
152 11 00 

151 60 00 

151 2B 00 
151 42 00 
151 50 00 
162 10 00 
162 23 00 
162 27 00 
152 22 00 
161 15 00 
162 07 00 
151 52 00 
151 37 00 
151 25 00 
161 05 00 
161 10 00 
161 33 00 
161 46 00 
161 62 00 
152 14 00 
162 00 00 
152 01 00 
161 63 00 
161 47 00 
151 39 00 
161 33 (10 
161 25 00 
151 18 00 
151 11 00 
150 56 00 
150 41 00 
150 35 00 
I50 00 00 
150 18 00 
150 33 00 

151 59 ba 

151 42 oa 

b1l.M ............... 
rky ................. 
E ' S  ................ d' ................. 
s.r ................. 
gy. S., brk. Sh ...... 
brk. Sh .............. 
bk.M ............... 
bk.M ............... 
the. g . s  ............ 
rkv .................. 
*.P ................. 
r ................... 
p M  ............... 
rv.S ................ 

s.5 .... ..,.......... 

gu.M?.- ............. 

- 
Deptl 
0 fat1 
omd. 

* I  

21 
2 
71 

8' 
8 
71 
81 
3' 
6 
61 
i l  
61 

21 
2: 
5: 
4( 
5: 
81 a( 
4: 
7: 
5: 
65 
4f 
44 
61 
41 
3i 
01 
37 
1E 
BE 
57 
11 

111 
00 

38 
347 
113 

00 
208 
486 
58 
40 
44 
80 
53 
30 
25 
45 
d 3  
46 
90 
75 
71 
30 
5: 
81 
00 
17 
28 
60 
47 
30 
33 
36 
38 
LA 
48 
67 
72 

200 
59 
61 

2x 

40 

28 

63 
53 
53 
53 
64 
00 
00 
57 
67 
57 
69 
64 
53 
63 
52 
62 
62 

I Temperature. 

1373 
1374 
1375 
1370 
1377 
1878 
1379 
1380 
1881 
1382 
1383 
1384 
1385 
1380 
1387 
1388 
1580 
13w 
1301 
13U3 

1304 
1305 
I306 
1397 
1398 
1300 
1400 
1401 
1402 
1403 
14114 
1406 
1406 
1407 
1408 
1400 
1410 
1411 

1303 

- 
Character of bottom. I Air 

... do ... 11.05 a.m. _ _ _  do .__ 1.00 p.m. .... do ... 1.47 p. m. 
Au 12 4.17 p.m. ... ,& ... 4.55 p. 1o. 
.. ..do ... 0.03 p. m. .... do ... 7.10 p. m. 
... .do ... 8.14 p. 111. 
... do ... 9.23 p.m. 
. - . .do . . 10.53 p. m. 1 
Au 13 12.14 a.m. 

.. do ... 1.29 a . ~ .  ... do ... 2.40 a.m. .... do ... 3.69 a. m. __.  d o . .  5.1'2 a.m. 

. . do .. 0.20 a.m. 

.. (!o ... 7.27 n. m. 

. do ... 8.08 a.m. 

... do ... 9.07 a.m. 
. . _ . d o  ... 10.34 a.m. .... do ... 1.36 p, m. ... .do ... 2.37 p. m. 
.... do ... 3.44 p. tn. 
... do ... 4.51 p. io. 
... do ... 0.30 p.m. .._ do . ._ 7.30 p. 111. .... do ... R. 40 p. m. . _ _  do .. 0.53 p.m. 
.. do ... 10. 31 p . ~ .  
Au 21 3.26 p.m. ... .& ... 3.V2 1). nr. .... do ... 4.33 p. m. .... do ... 5.14 p. m. 
.... do ... 5.64 p. m. ... do ... 0.34 p.m. 
... .do ... 7.14 p. m. 
... do .. 7.46 p.m. 
... do ... 

.... ... .P1.62 a.m. 

Cky ................. 
gy.; ................ 
gi ................. 
pe.gy.S ............ 
,110. y.S ............. 
> k . t f G  ............. 
:kv .............. 

................ 
53 
63 
63 
63 
64 
55 
55 
57 

0- ................... 68 
gy.8. P ............. 54 
fne. ET. 5 .__._. _._._. I 54 

20 .................. 
rg .S  ............... 
ry.8 ................ 
3 ................... 
'ky ................. 
,ky ................ 
'ky ................. 
)u.M ............... 
*kv ................. 
51; ................... 
'y. S., brk. Sh ....... 
:v.S ................ 5. Sh ............... 
3. Sh ............... 
m. y.S.,brk.Sh ... 
5h ............... 311.80 .............. 
cy. S., SI1 ............ 
ry.S ................ 
:y.S.P .............. 
!y. S.. bk. Sp ........ 
ry.S.0 ............ I. brk. Sh ............ 

Sh. ................. I 54 

62 
56 
55 
63 
62 
52 
62 
00 
00 
67 
67 
66 
60 
02 
56 
50 
66 
64 
56 
55 
50 
60 
64 

&y .................. 63 

zs.S ................ 63 
gy.S.R .............. 63 

>rk. Sh .............. 52 
cy. S., brk. Sh .-. . -. .I 62 

- 
Sur 
!he 
- 
50 
50 
60 
48 
48 
52 
54 
64 
64 
54 
55 
55 
63 
53 
50 
62 
62 
52 
53 
53 
62 
61 
51 
63 
61 
51 
51 
61 
51 
52 
54 
54 
55 
55 
66 
63 
65 
64 
54 
63 
64 
54 
54 
54 
64 
64 
61 
53 
S! 
52 
63 
60 
52 
4B 
49 
53 
53 
63 
53 
50 
50 
50 
54 
E4 
5s 
63 
65 
55 
55 
52 
62 
52 
53 
65 
50 
61 
56 
621 

- 
Bot- 
tom. 
- 

46.1 
48.2 
18. 0 
41. 0 

41.0 
41. 3 
43.5 
41.5 
42. 6 
41.0 
41. 0 
41.9 
43.1 
48.2 
48.0 
43. 1 
43.2 
41.4 
41. 5 
44. 5 
44.1 
41.1 
42.1 
42. 0 
42. 1 
42.1 
42.0 
42. 1 
43.3 
41.0 
44. 7 
47.3 
43.2 
14.1 
43.8 
38.0 
40.9 
41.9 
42.6 
30.1 
40. 1 
44.0 
42. 1 
30. 0 
39. 1 
$2.0 
14.8 
18.9 
L1.4 
14.4 
$5.3 
L7.5 
14.0 
15. 1 
46.1 
11.4 
11. 8 
L3.4 
15.5 
44.0 
12. Q 
L6.5 

18. 6 
14. 6 
15.1 
L7.3 
18.8 
18.1 
47.3 
M. 0 
14.3 
12. I 
&I. 0 
39. 0 
42.6 
46.1 

38. D 

Kindof ":fht 
sinker. I .  
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Date. 

1888. 

- 
Serird 

ber. 
nUN- 

- 
1410 

1421 
1422 
1423 
1424 
1425 
1420 
1427 
1428 
14220 
1430 
1431 
1432 
1433 
1434 
1435 
1430 
1437 
1438 
1439 
1440 
1441 
1442 
1443 
1444 
1446 
1440 
1447 
1448 
1440 
1450 
1451 
1452 
1453 
1454 
1453 
1466 
1457 
1468 
1459 
1400 
1401 
1482 
1483 
1404 
1405 
1406 
1487 
1468 
1409 
1470 
1471 
1472 
1473 
1474 
1475 
1470 
1477 

1479 
1480 
1481 
1482 
1483 
1484 
1485 
1480 
1487 
1488 
1489 
1490 
1491 
1492 
1403 
1404 
1405 
1496 

1420 

1478 

Time. 

-- 
Tanner .. ... do .... ... do ..... 

do _ .__ .  
. do .... 

.. do _.._. .. .do ..... 

.. do ..... 
do ..... 

.. do ..... 

Bug. 22 6.43 n. m ... do ... 8.00U.N 
... do ... 9.18a.m 

Lbn. 
25 
25 
25 
25 

S. brk. Sh. ........... 
S.G ................. 
brk. Sh. G ._._.. _.._. 
fne. gy. S . . ~. -. . _ _  -. . 
G .............. 
gy.S.G .._.._ ___._. 
cy. S., brk. Sh ....... 
E;: E., bk. Sp ........ 
gy. S., bk. Sp ._____ _ _  
py. S., bk. Sp ........ 
-y.S bk.Sp  ........ 
zy. S:: bk. S p  ........ 
g9.s ................ 
gy.s ............. 
y.S.P.. ............ 

brk.Sh .____. . _ _ _ _  _. 
S. P. brk. Sh _ _ _ _ _ _  _. . 
ggS .::.... ......... 
r y .............. 
69.5 ................ 
gy. M ............... 
y.s  ................ 

gy. Y., brk. Sh ....... 
gy.S.P .............. 
bk.S ................ 
gy.s  ................ 
gy.S ................ 
gy.S.P .............. 

.......... 

E rk.Sh.G .......... 

%k. S.P .............. 

@ S  ................ 
n. ld  ............... 

bk.S.G ............. 
bu.M ............... 
g9.S ................ 
gy. S., Q. Sh .......... 
y.S ................ F >u.M ............... 

gy.M ............... 
p y . s  ................ 
g 9 . S  ............... 
G.S ................ 
bu.M ............... 
bo. N ............... 
py.s ................ 
S.G ................. 
1 J U . M  ............... 
Slr. ................. 
M.G ................ 
S.R ................. 
rky ................. 
bu.M ............... 
bu.M ............... 
rky ................. 
rky ................. 
G . P  .............. 
No speoimen obt . . ~. 
I' ............... 
bmM ............... 
M ................... 
69.02 .............. 
g y . 0 ~  ............... 
gy.02 ............... 
g.v.02 ............... 
br. and gy. Oz ....... 
br. nntl gy. Os ....... 
gy.Oa ............... 
py.02 ............... 
49.08 ............... 
br. and pv. Oz ....... 
No specimen.. ~. . -. . 
br. and gy. 01.. ..... 
gy.02 ............... 
p . M  ............... 
bu. M ............... 
E'. s ................ 
No spci:imen obtained 

65 
68 
55 
65 
59 
59 
03 
69 
56 
54 
55 
55 
55 
54 
50 
08 
(14 
58 
58 
57 
56 
60 
56 
55 
55 
55 
55 
55 
50 
50 
50 
50 
67 
00 
02 
GO 
58 
58 
57 
57 
57 
57 
57 
67 
67 
57 
57 
G2 
03 
04 
02 
01 
69 
57 
59 
58 
61 
58 
58 
61 
59 
59 
GO 
63 
66 
04 
02 
60 
00 
80 
50 
57 
57 

59 
69 
01 
56 

07 

_ _ d o  ... L 5 3 p . m  
. . d o  ... I 3.00D.m 

... do ... 

. . d o  ... 
_ _ d o  ... 
_ _ d o  ... 
... do ... 
_ _ d o  ... 
.. do ... 
A n  23 ...E .. ... do ... 
_. do .. 
... do ... 
... do . . .  

... do ... 4.18p.m ... do . 5.35p.m. ... d o . .  6.54p.nr 

10.54n.m 
1.27p.m 
2.40p.m 
4.00p.m 
8 .3 ly .m 
9.4Gp.m 

11.u8 p. N 

3.04 u.m 
4.24 a m  
5.43 a.m 
7.01 a . m  

12.22 E l .  nl 
1.45 U . N  

... do ... 8 1 3 p . m  
do .. I 9132 p.m 

. do . ' 10.56 p. m 
Au 24 j 12.21 e .m 

. . d o  ... 3.02e.m. ... do .. 4.28a.m. 

.. do ... 6.21 U . N .  

.. f b  ... 1.41 a.m. 

. . do . . 

... do ... _ _  do ._ 

.. do ... 

... d o . . .  8.25 a.m. 

... do ... 10.03 U . N .  
do ... 1.38 p.m, 

8.28 a. m 
9.43 a.m 

11.17 a.m 
12.39 w m  

... do ... 2 68 p m 

... do _ _ _ I  4:15 
.. d o .  ... 
... do ..... 
. . .do ..... 
... do ..... 
... do ..... 
. ..do ..... 
.. .do .... 
Sigsbee ... 
runner ... .. .do ..... 
. - .do ..... 
Sigabee ... _ _  do _.__. 
.. .do ..... 
Tnnner ... 
.. do . . . . . .  .. do ... do ..... 
.. d o .  .... .. .a0 ..... 
.. do _._.. 
E:mdloud. 
Tanner ... 
Sigsbco ... ... do ..... 
.. a0 ..... ... do .... . . .do .... ... do ..... 
.. d o .  .. ... do ..... 
.. do ..... ... do ..... 
... do ..... ... do .... 
.. do ..... ... do .... ... (10 .... 
... do ..... 
runner ... 
... do ..... 
l n n d  lead 

....... 
25 
38 
38 
GO 
eo 
ao 
00 
GO 
00 
GO 
00 
00 
GO 
00 
38 
38 
38 
25 
26 ........ 

... do ... 

. . d o  ... 
~ - . d O  ... _ _  do ._. 

.. d o .  .. 10.21 a.m. 

... do ... 11.37 a.m. ... do ... 12.54p.m. 

6.33 b.N. 
G.55p.m. 
9.03 p. N. 

10.23 p.m.  

.. do .. 2.09 p.m. 

._ do .._I 3.23 D . I I I .  

... do ... 
An 25 

... do ... 

... do ... 

.. do ... 
_ _ d o  ... 

... %... 
11.42 i). m. 
1.31 a.m. 
3.10n.m. 
4 .30am.  
5.40 a.m. 
7.3Oa.m. 
9.0GU.N. 

... d o . . .  
. do ... 

Au . 20 .. $0 ... 

4.a4p.m. 
5.11 p.m. 
8.39 8. m. 
3.40p.m. 

.. d o .  .. .. d o  ... 

. . d o  ... 
Bug. 27 
.. do ... .. do ... 
. . d o  ... 
... do ... 

Position. 

4.26 11. m. 
5.39 pro .  
8.30p.m. 
2.54 a.m. 
7.31 a.m. 

10.39 a.m. 
1.32p.m. 
3.38 n.m. 

Lnt. N. 

0 , I /  

57 44 00 
57 51 00 
67 57 00 
58 03 00 
68 14 00 
58 20 00 
58 12 00 
57 58 00 
57 62 00 
57 47 00 
57 41 00 
57 47 00 
57 53 00 
57 50 00 
58 05 00 
58 I1 00 
58 17 00 
58 23 00 
58 29 00 
68 35 00 
58 40 00 
58 50 00 
58 57 00 
58 51 00 
58 40 00 
58 40 00 
58 33 00 
68 27 00 
58 21 00 
58 14 00 
58 08 00 
58 01 00 
67 54 00 
58 00 00 
58 10 00 
58 14 00 
58 31 00 
58 39 00 
58 48 00 
58 63 00 
58 44 00 
58 37 00 
58 30 00 
58 23 00 
68 32 00 
58 41 00 
58 37 00 
58 45 00 
5H 54 00 
59 02 00 
59 OS 00 
69 10 00 
59 15 00 
59 20 00 
50 21 00 
59 24 00 
50 20 00 
50 12 00 
59 OD 00 
59 03 00 
58 61 00 
59 01 00 
59 08 00 
59 12 00 
59 00 I10 
58 54 00 
58 50 00 
58 58 00 
58 51 00 
58 17 00 
57 45 00 
50 35 00 
54 02 00 
52 32 00 
51 34 00 
51 09 00 
61 01 00 
60 58 00 

. . .do ... 

. . d o  ... ... do ... 
bug. 28 ... do .. 
Ang. 29 
Ah& 30 

Long. w . 

5.3:j b. m. 
7.24p.m. 
9.19p.m. 
3.51 a.m. 

11.26n.m. 
12-48 8. m. 
5.50 a.m.  

0 , ,I 

i m  46 on 

... do. . .  
An 31 

~. .do 
... fo ... 
Sept. i' 

....... 
151 00 00 
151 08 00 
151 26 00 
151 23 00 
151 11 00 

G.29p.m. 
4.18 a . m .  
0.44 pm. 

10.02 p. m. 
9.23 a.m.  

i51 01 00 
150 32 00 
150 10 00 
150 00 00 
149 44 00 
149 31 00 
i49 19 00 
140 33 00 
149 48 00 
150 (13 00 
150 17 00 
... 
150 4s 00 
151 03 00 
151 16 00 
151 07 00 
151 00 00 
i m  47 on _ _  ..... 
150 33 00 
15U 17 00 
150 03 00 
149 47 00 
i49 33 00 
149 17 00 
149 04 00 
148 40 00 
148 34 00 
148 20 on __. - 
148 20 60 
148 46 00 
148 57 00 
149 08 00 
149 17 no 
i45 50 00 
149 02 00 
148 45 00 
148 29 00 
148 07 00 
14R 07 I10 
i48 07 00 
147 50 00 
147 50 00 
147 50 00 
147 50 00 
147 33 00 
147 17 00 
147 00 00 
140 4" 00 
140 20 00 
140 19 00 
i40 23 00 
14G 20 00 
140 18 00 
145 50 00 
145 25 00 
i44 22 00 
143 30 00 
143 00 00 
142 37 00 
143 33 00 
142 18 00 
141 69 00 
141 48 00 
140 35 00 
139 26 00 
137 55 00 
i5i a i  00 
133 05 00 
131 25 00 
129 07 00 
128 25 00 
128 09 00 

- 
Depth 
.nfath 
oms. 

43 
40 
30 
78 
41 
GO 
50 

102 
114 
113 
140 
119 
106 
112 
128 
G9 
37 

' 37 
Ea 
99 
99 
76 
97 
84 

106 
09 
07 
84 
90 
65 
77 
98 

507 
594 
781 
71 
66 
72 

103 
122 
118 
99 

100 
002 
368 
151 

637 
87 

101 
308 
252 
109 
92 
45 
11 
15 
22 

141 
020 

2,425 
2,220 
2.138 
I ,  528 

I ,  745 
1 075 
1: 500 
1,548 
1,815 
1,778 
I, 433 
1.57: 
1, 001 
1,099 

83 
52 
22 

aoi  

1, 701 

I Tempornture. 

Character of bottom. 1- - 
Sur. 
'ace 
- 
53 
53 
54 
54 
50 
53 
53 
50 
55 
55 
50 
50 
56 
50 
55 
5G 
50 
53 
54 
54 
54 
54 
54 
50 
55 
54 
54 
54 
6G 
56 
50 
56 
50 
59 
59 
59 
57 
67 
50 
57 
50 
50 
57 
67 
58 
58 
58 
59 
57 
b0 
58 
57 
53 
53 
53 
53 
53 
53 
53 
57 
58 
69 
59 
59 
GO 
00 

59 
GO 
GO .is 
57 
57 
00 
59 
00 
55 
50 

ao 

- 
Bot- 
tom. 
__ 

40.8 
46.5 
40. 5 
44.1 
44.1 
43.0 
44.1 
41.3 
41. 1 
41.3 
41.1 
41. ti 
41. 1 
41.5 
41. 3 
44. 1 
49.1 
48.5 
44. 1 
41.1 
41. 1 
41. G 
41.2 
41.2 
41.3 
41.1 
41. 1 
40. 9 
41. 3 
41.2 
41.7 
41. G 
38. 1 
37.0 
37.0 
41.7 
41.8 
42.1 
41.8 
41. G 
... 
41. a 
30. 0 
41.5 

39. 1 
40. 9 

38 0 
41.8 
41. 7 

40.1 
41. 1 
42. 6 
44.8 
51.8 
49. 8 

41.2 
37.0 

35.0 

85. 1 
35.0 
35.0 
35.0 
36.0 
35. 1 
35. 0 

.... 

ao. 2 

..... 

a5. o 
a5. o 

..... 
35:3 
35.1 
35.9 
44.2 
40.5 .... 

Kind of W$ht 
sinkor. 

--- I 

.. do ____.  

.. .do ..... 

.. do ..... 

.. do ..... 
tlo .._.. 
do .__.. 

.. .do ..... 

... do ..... 

... do ..... 

.. a0 ..... 

. ~ . d O  . . - -. 

.. .do ..... 

.. .do ..... 
. do ---. 
. ..do ..... 
.. do .___. 
. .  do ..... 
... a0 ..... 
.. do ..... 
.. do ..-.. 

do , . . -. 
Siesbee ... 

.. do _._.. 

I 

. d o .  ... 
... do ..... 
Tawier ... 
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Serial 
num . Date . 
ber . Time . 

14989 I .... 'do ... I 4.34 a . m 

Kind of wtpht 
sinker. 

1509 do ... 1.41 p.m 
1510 1 .... do ... 1 3.04n.m 

Hand lead 
Tanner ... ... do . . .  ... do ..... ... do .... ... do ..... ... do ..... ... do .... 
Sigsbeu ... 
... do ..... ... do ..... 
... do .... ... do ..... 
... do .... ... do ..... 
Tannor ... ... do ... 
... do ..... ... du ..... 
... do ..... .. .do .... ... do . . . . . .  
Sigabee ... 
Tanner ... 
Sigsbee ... 

do .... 
do . . . .  

Tanner ... .. .do ..... 

1511 .. .do ... 4.24 6 . m 

1513 .. ... 
1514 ... do ... 8.40 p.m 

Lb8 . ........ 
25 
25 
25 
25 
26 
25 
25 
38 
38 
38 
38 
88 
98 
38 
26 
25 
25 
25 
25 
25 
25 
38 
25 
38 
38 

do ... 9.42 $ m  
do ... 10.47 o.m 

Nospeoimenobtained 
rky ................. 
bk.6 ................ 
I1 ................... iv.. k.S ................ 
bk.S ................ 
bk.S ............... 
gn . Id ............... 
gn.M ................ 

n.M ............... 
br . M ................ 
br . M ................ 
br  . M ................ 
gn.M ................ 
fne . gy . S ............ 

y . S and P ......... 

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

Er . M ................ 

f 3 . -  ................. 
bu . M . and G ....... 
%and G ..... ....... 
S . and G ............. 
go . M ............... 
G ................... 
yl . Oz ............... 
VI . Oz ............... 

1519 .... do ... 2.24 a . m 
1520 .... .. 3.39 a . m 

50 
54 
54 
57 
57 
57 
59 
59 
59 
59 
60 
02 
02 
82 
01 
51 
58 
58 
59 
59 
59 
58 
69 
59 
68 
68 

1521 do ... 4.57 a.m.  
1522 /::::do ... 1 5.57 a m  . 

1500 
1501 
1502 
1503 
1504 
1505 
1506 
1507 
1508 

1523 ... .do ... ' 0.55 a . m 
1524 .... do ... 7 . 44 a. m 
1525 ... do .. 8.33 a . m 
16201 .... do . 1 9.13a.m 

___.do ... 5.17 a.m .... do ... 0 . OL a . m .... do .. 0 . 33 a . m 
 do ... 7.14 a . m .... do ... 7.56 a . m .... do ... 9.12 a . oi .... do ... TO . 18 a . m .... do ... 11.18 a . 1x1 
... do .. 12.25 11 . m 

15271 .... do ... I 2.410.m. 

... 
yl . Oz ............... 

Oz .............. F* o speoimen obt  .... 
gy, S . aud P ......... 

60 
00 
60 
63 

1538 I ... .do _._I 1.04 a.m. 

... 
yl . Oz ............... 

Oz .............. F* o speoimen obt  .... 
cv . S . aud P ......... 

1539 .. - .do ... 1.45 a.m. 
1540 ... .do ... 2.26 a . m . 
1541 .... do ... 3.04 a . m . 
1542 I 1  .... do ... 3.43 a m . 

60 
00 
60 
63 

1543 I ... do . ..I 4 . 20 a . m . 

e v . S  ................ 

.. do .... a0 
... do .... do .... do .... do .... do .... do .... do 
.... do .... do .. ..do 
... .do .... do .... do .... do .... a0 

01 

6.07 R.10. 

__" . 
e v . S  ................ 

6.45 a.m. 
0 . 25 a . m . 
7.07 R . m . 

1 01 
... du ..... .. .do ..... 
. ..do ..... ... do ..... 
.. .do ..... .. .do .... 
Sigsbee ... 

do ..... .. .do ..... 
.. do ... 

do .... 
Tanner ... 

do ..... 
. ..do ..... 
. do ..... 
.. .do ..... .. .do ..... 
.. .do .... 
.. .do ..... .. .do .... 
. . .do ..... 

do ..... 
.. do ..... 
. . .do ..... . . .do ..... .. do ..... ... do ... 
.. .do ..... .. .do ..... 
.. .do ..... 
.. do ..... .. do ..... .. .do ..... 
... do ..... .. do ..... 
... do ..... .. .do ..... 
.. .do ..... . ..do ..... 
. do ... 

.. .do ..... 

.. .do ..... 
. .do  ..... 
. do ..... 
..do ..... . do ..... 
..do ..... 
- .do ..... 

..... 

15% 
1629 
3630 
1531 
1532 
1533 
1534 
1535 
1530 
1537 

.... do ... a . 22 p . r~ . ... .do ... 5.25 p . m 

.. ..do ... 6.10 p . m . ... do .. 0.55 p.m, .... do ... 7.44 p . m 
. ..do ... 8.38 p . m . 

.... do ... 9.30 p . m . 
.. do ... 10.34 p.m. 

do ... 11.32 p.m. 
Sent . 22 12.23 a . IU . 

... .do ... 

.... do ... 
1.58 a . m . 
2.37 a . m . 
3.30 a . m . .... 

%e . gy . S ........... 
bk.S .................. 

s ............ 
s ............ 

Position . 

81 
63 
63 
68 

Lat . N . 

bu . 61. ............... 
fne . bk . S ........... 
Cf. a n d P  ............ 
g y . s  ................ 
P .................... .............. E{.,! :: ............. 
bk.5 ................ 

0 . . .  
50 65 Oi 
48 20 01 
48 18 O( 
48 10 01 
48 14 01 
48 12 01 
48 10 01 
48 08 01 
48 06 01 
48 04 01 
48 03 O( 
48 01 0( 
47 59 01 
41 57 0( 
47 55 0( 
48 07 0( 
48 01 0( 
48 05 0( 
48 03 0( 
48 01 0( 
47 59 0L 
47 58 O( 
47 56 0( 
47 52 O( 
47 49 0( 
47 46 0( 
41 47 0( 
47 48 0( 
47 49 0C 
41 51 0t 
47 48 OC 
47 43 01 
47 36 0C 
47 35 0( 
47 33 0( 
47 32 0C 
47 21 0( 
47 22 0c 
47 17 0c 
47 18 00 
47 19 00 
47 21 aa 
41 22 oa 

41 07 oa 
47 05 00 

47 17 00 
47 12 00 

47 04 00 
47 02 0u 
47 00 00 
40 58 OU 
40 53 00 
40 54 00 
40 50 00 
40 51 00 
40 50 011 
48 48 00 
46 43 00 
40 45 00 
40 47 00 
46 49 00 
40 51 0U 
40 54 00 
40 64 00 
40 54 00 
46 51 00 

40 5' 00 
40 47 00 
40 30 00 
46 53 00 
40 40 00 
40 41 00 
40 31 00 
40 35 00 
40 33 00 
40 31 00 
P8 84 00 

40 55 on 

58 
57 
57 
57 
67 
50 

50 
50 

Long . W . 

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

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

... 
.. 

... 

... 

... ... 

... ... 

0 I I ,  

8.03 a . m . 
8.48 a.m. 
9.41 a.m. 

10.21 G m . 
11.01 a . m . 
11.41 a . m . 
12.38 p . m . 
1.23 p.m. 
2.00 p.m. 
2.41 p . m . 
3.18 p.m. 
3.50 p.m. 
4.47 D . m . 

128 04 30 
124 58 00 
125 05 30 

n.M ............... 
G.S  ........ : ......... 
G.M ................ 
rky  .................. 
rky .................. 
ggS ................ 
r y .................. 

80 speoimen obt .... 

rky .................. 

126 12 30 

60 
50 
57 
67 
57 
57 
58 
58 
ti0 

i25 iS 80 
125 20 30 
125 33 30 
125 40 30 
125 47 80 
125 54 30 
126 01 30 
120 OD 00 
120 15 00 
Y20 22 30 
126 29 00 
126 08 00 

jijr.S ................ 
fna gy . S ............ 
fne . gy . S ............ 
fno . gy . S ........... 
fne . g . S 
fne . bJk.S:::: ........ 
gy . S ................ 
rky  ................ 
gy.M ............... 
gy.S ................ 

y S ................ 
ErkS ............... 

....... 

125 00 30 
125 08 00 
125 15 00 
125 22 00 

60 
57 
58 
57 
57 
67 
58 
58 
58 
58 
57 
51 

125 29 00 
126 3.5 no 

1501 
1562 
1608 
1584 
1505 
1688 
1507 
1508 
1568 

....... 
126 42 30 
I25 35 00 
125 28 00 

.... do ... .... do ... 

... .do ... .... do ... .... do .. 

.... do ... .... do ... 

. . .  do ... 
Seot . 23 

125 20 30 
12.5 14 on 

5.32p.m.  
6.10 p.m. 
0.52 p . in . 
7.25 p . m . 
8.18 p . m. 
0.33p.m. 

10.28 p . N . 
11.24 p.m. 
12.15 a . m . 

125 07 00 
124 59 00 
124 52 00 
124 43 00 
124 4 1  00 

hrd.8 ............... 
l i d  . S ............... 
No bottom Rpooimen . 
gn.M ............... 

i24 4 i  00 
124 65 00 
125 01 00 
125 08 00 
125 06 00 

58 
58 
58 
55 

i25 03 30 
125 01 30 
124 54 00 
124 41 00 
124 39 30 
124 32 00 
124 30 00 
124 28 00 
124 20 00 
124 32 30 
124 30 30 
124 47 00 
I'L4 63 30 
125 00 30 
124 57 00 
124 50 00 
124 43 00 
124 41 00 
124 48 00 
124 65 00 
124 52 00 
124 44 00 iZi 37 00 
124 a0 00 
124 22 $0 
124 15 00 
124 22 30 
124 30 00 .... 
124 35 00 
124 BO 00 
124 45 00 
124 43 00 
124 80 00 

124 25 00 
124 18 00 
124 17 30 
124 24 311 
124 31 00 
124 38 00 
124 53 00 

Depth 
11 fa th  
oms . 

18 
82 

106 
108 
65 
70 
80 

105 
680 
505 
092 
768 
850 
810 

1. 239 
80 

178 
77 
82 

218 
00 

141 
378 
274 
402 
522 
378 
200 
67 
52 
30 
33 
53 
75 

111 
237 
535 
758 
578 
380 
82 
51 
28 
28 
28 
28 
41 
56 
14 
QJ 

488 
450 
91 
78 
70 
81 

250 
181 
80 
04 
42 
33 
18 
35 
48 
6R 
64 
78 
81 

132 
72 
50 
37 
37 
51 
82 

433 
65 

1 Temperature . 
Charaoter of bottom . la, 

I- 

bu . M .............. 03 
bu.M ............... I 60 ~ 

gy . 0 2  .............. 60 
y . 0 2  ............. 59 

58 B o specimen obt .... 

bk.S.P ............. 56 
gn.M ............... 54 
gn.M ............... 54 

rky  .................. 00 
m . a r l d b k . S .  ....... I 00 

. 
S U I  
'aoc 
. 

50 
52 
52 
52 
57 
57 
60 
01 
01 
69 
69 
GO 
60 
60 
59 
58 
58 
58 
57 
50 
69 
57 
59 
58 
68 
58 
58 
58 
58 
58 
58 
59 
58 
58 
58 
68 
69 
59 
58 
58 
63 
57 
67 
67 
67 
57 
57 
57 
61 
50 
50 
68 
58 
59 
59 
00 
59 
00 
GO 
60 
59 
59 
50 
59 
59 
50 
59 
59 
00 
00 
60 
5Q 
58 
58 
58 
58 
68 
51 

. 
Bot . 
tom 
. 

.... 
44.2 
44.2 
43.7 

45 . 7 
45 . 2 
44 . 8 
38.2 
38.0 
38.0 
37.2 
30 . 7 
80 . 7 

44 . 7 

44 . I 
44 . 7 
42.7 
44 . 7 
43.2 
39 . 7 
40 . 2 
39 . 7 
39 . 1 
40 . 1 
42 . 9 
45 . 1 
40 . 5 
48.1 
4% 1 
49 . 1 
45.7 
44 . 9 
41.1 
30 . 2 
51 . 1 
38.3 
40 . 1 
44 . Q 
45.9 
40.9 
41 . 0 
40 . Q 
48.1 
40 . 0 
40.0 
45.9 
44 . 9 
39.7 
39.4 

40.0 
40.0 

44.9 
40.0 
40.1 
17 . 0 
P8.1 
57.8 
1R . 3 
17.0 
16.4 
55.8 
40 . 0 
45.5 
45.0 
15.4 
40 . 0 
I6 . 7 
I6 . 1 

I9 . 2 
15.8 

.... 

.... 

.... 

.... 

..... 

..... 

~5: i 

38 
38 
88 
38 
98 
38 
38 
38 
38 
38 
38 
38 
38 
38 
25 
25 
25 
25 
25 
26 
25 
25 
25 
25 
26 
25 
25 
2E 
25 
25 
25 
25 
25 
26 
25 
25 
25 
25 
25 

25 
25 
25 
25 

25 
2d 
25 
25 
25 
25 
26 

a5 

a5 
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Date. 

22. Reoora of liydrograpkio soundings of the 17. S. F i u h  Gomm/seion steamer Albatroes, eta.-Continued. 

Time. 

--- 

- 
De 1l1 
n fftth 
oms. 

- 
60 

101 
20 
38 
51 

153 
432 
98 
55 
40 
59 
78 

260 
73 
82 
96 

199 
174 
GO1 
102 
78 
81 

231 
421 
4-76 
506 
56 
51 
91 

563 
355 
299 

___ 

1888. 
Sept. 29 
Oct. 10 
Oct. I1 

.._.do ... 
._ do ._. 

- 
Wei ht 

sinker. 
.? 

10.22 a.m. 
3.51 p.m. 
3. 36 p.m. 
4.3Gp.m. 
5.17 I). m. 

s.n ................. 
8 . 6  ................. 
ne. gy. S ............ 

E". ............... 
r Oz ............... 

fne. gy. S ............ 
bks ................ 
bu.M ........... 

fy .S  ................ 
fne.&! S ............ 

54 
52 
60 
81 
61 
61 
61 
61 
61 
60 

.._ do __. .. do ... 

.... d o  ... 
do ... 
do ... 

. . d o  ... 
,...do ... 
.. .do ... 
Oct. 13 
._ d o  .. 
. . d o  ... 

d o  ._. 
... do ... 

5.58 p.m. 
6.42 p.m. 
7.38p.m. 
8.22 p. m. 
9.10 p. N. 
9.50p.m. 

10.5'2p.m. 
11.48 p. m. 
6.58 a.m.  
7.4P a.m.  
8.38n.m. 

10.18 a.m. 
9.26 &DI. p . y . 0 ~  ............... 

r.Oz .............. 
bk. S ............... 
e;y. On ............... 58 

60 
62 
64 

fne. gy.S. __. . __. ___ .  
bn.M ............... 
bu.M .............. 
br. OB ............... 

y Oz .............. 
M . . .  ................ 
k:Oz ............... 

64 
62 
58 
67 
57 
56 
57 ... do ... 

.. do ... .. do ... 

... do ... ... do ... 

7.00 LL. 111 
11.52 a.m. 
12.20 p. m. 
1.14 p. m. 
2.04p.m. 

1 Temperature. Position. 
Serial 
num. 
ber. 

__ 
Bot. 
tom. 

E i n d  of 
reel. 

- 
Character of bottom. i Air 

- 
Sur 
hoe 
- 
53 
49 
57 
58 
58 
5M 
58 
58 
58 
58 
5e 
50 
50 
57 
57 
56 
56 
61 
02 
GO 
60 
60 
57 
57 
56 
SI3 
57 
57 
68 
58 
59 
59 
- 

Long. W. Lat. N. 

0 t ,I 

48 27 00 
48 16 00 
46 34 00 
46 33 00 
46 32 00 
46 31 00 
46 30 00 
46 28 00 
46 27 00 
46 25 00 
I6 23 00 
46 22 00 
46 21 00 
46 03 00 
46 02 00 
46 00 00 
45 50 00 
4fi 03 00 
46 07 00 
46 08 00 
46 08 00 
40 17 00 
46 16 00 
46 15 00 
46 14 00 
46 13 00 
44 04 00 
44 02 00 
43 59 00 
43 59 00 
13 54 00 
&3 50 00 
-- 

-- 
0 I I ,  

125 09 00 
123 40 00 
124 13 30 
124 19 00 
124 20 00 
124 33 00 
124 39 :io 
124 23 00 
124 20 00 
124 20 00 
124 27 00 
124 34 00 
124 41 00 
134 22 00 
124 29 00 
124 36 00 
124 42 30 
124 45 00 
124 48 00 
124 30 00 
124-31 00 
124 21 30 
124 28 30 
124 38 00 
124 BO 
124 50 00 
124 53 00 
124 55 00 
125 02 00 
125 05 00 
125 06 00 
125 01 30 

Lb8. 
25 
25 
25 
25 
25 
25 
38 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
38 
38 
38 
25 
25 
26 
38 
38 
38 

1575 
1576 
1577 
1578 
1579 
1580 
1581 
1582 
1583 
1584 
1585 
1580 
1587 
1588 
1589 
1590 
1591 
1592 
1583 
1501 
1595 
1596 
I597 
169R 
1590 
,1000 
1601 
1602 
1603 
1604 
1605 
1608 - 

45.2 
L5.2 
52.9 
47.0 
47.0 
45.0 
39.6 
44. 8 
47. 0) 
47.9 
47. 0 
46.5 
4% 5 
45. 1 
45.8 
46.0 
43.8 
44.2 
38. 8 
55.9 
46.1 
48.6 
43.1 
39. 8 
39.6 
39.3 
47.1 
47.6 
46.2 
38.7 
40.3 
42.1 

T a n n e r .  ... do ... 
.. do .._ . ..do .... 
... do ... 
Sigebee . 
Tanner . .. .do .... 
... do .... 
.. do .... ... do .... 
. - .do .... 
- - .do  .... 
... do ... .. do ._.. .. .do .... ... do .... 
... do .... 
.. do .... 
... do .... .. .do .... .. .do .... 
4ig8boe.. . _  do ._._ 
.. .do .... 
t anner  ~ .. d o .  . .. .do .... 
Sigsbee . . . do .._. 
. _  do ..__ 

. do 

fne. bk. S ............ 60 
fn8.g S ......... 58 
bu.Af!.-::: ......... 58 
fne. 119. S ............ 57 
fne. S ....... 57 
b r . 8  :..::::: _..___ 1 58 

do ...I 11.35 a.m. .. do ... 12.30 p.m. 
. _ d o  ... 1.15p.m. 
... do ... 4 46 p m. -. do .. I 5:35o.n1. 
._ do ._. 0.30 i. ni. ... do .. 7.46 p.m. 

Oct. 19 I 6.40 a.m. 
.. do ... 4.01 ~ , m .  

bk.8.G ............. 60 
ny.M ............. 60 
bk.8  ................ 00 ................ I Go gy.C 

23. Record of dredging and trawling slatioiiu of the 17. 8. &h Commission ateamer Atbatross, July 1 to 
December 31, 1888. 

wind. Drift. 
- 
d 
5: 
- 

4 
4 
3 
4 
2 
3 

3 
3 
4 
3 
3 
2 
2 
1 
2 
0 
2 
0 
2 
2 
3 
2 
0. 
0 
2 

a 

Direc- 
tion. 

SSE. 
SSE. 
NW. 
N w. 
SSE. 

SOULh. 
sou t 11. 
SSE. 
SSE. 
SW. sw. 

West. 
West. sw. sw. 

W N W .  
Cnlm. 
NE. 

Calm. 
West. 
N W. 
wes t .  
SE. 

South. 
Cnlm. 
SSE. 

Direction. 

-- - _  -I- -1-1-1 1 i~a8. 
2841 J u l v  23 WKW. sw. 

EWE. 
E s. 

S byE. 
SS w. 
South. 
South. w. by N. 

W.b N. 
N. E. 

NW. 
SE E. 

SE. 
East. 
ESE. 
SSE. ssw. 
S. by E. 
SE. by E. 

s&. 

NN%. 
S t  

wsk. 
NNW. 

E. * N. 

46 41 56 P ............. 
4ti 41 72 P ............. 
50 '43.5 45 brk. Sh. a n d F  
48 42 54 gy. S ......... 
51 42 42 cra. bk. 6. _ _ _  
50 42 44 G ............ 
61 42 48 fne. 

......... ........ ........ 
56 44 
54 44 88 y S bk. Sh 
57 44.6 51 tris iih, gy.8 
59 39.8 
60 34.9 1 569 gy. 0%. __. . _ _  

n M ........ 
60 42.0 204 5; spec. in ou] 
58 44.7 238 gy. S. and P.  
62 48.5 6T fne. S..brk. Sh 
52 47.7 4R M. brk. Sh. S 
52 51.7 40 E' . . . . . . . . .  .... 
59 43.2 171 gy. S ......... 

69 go. M ........ 

230 bu.'X. 6 ..... 
58 36.5 '870 

2842 ... db ... 
2843 Ju ly  28 

2845 Ju ly  29 
2846 J u l y  30 
2847 J u l y  31 
2648 ... do ... 
2849 Bug. 2 
2850 *Aug. 4 
2851 ... do ... 
2852 ... do ... 
28.53 Aug. 9 
2654 Aug. 10 
2855 ... do ... 
2856 dug. 22 
2857 ... do ... 

2844 ... do ... 

2864 Sebt. 8 

2888 I Sept.20 
28135 ... (IO .... 
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.. 

23. Record of dredging and trawling stations of the u. 6'. Fish Commission steamer Albatross, eto.-Cont'd. 

0.8 L.B.T. 
0.5 L.B.T. 
1.0 L.B.T. 
1.5 L.B.T. 
1.3 L.B.T. 
0.4 L.B.T. 
0.3 JAB. T. 
0.2 Tangles. 

0.4 L.B.T.  
0.2 TILnglea. 
0.3 Dredge. 
0 . 2  Do. 
0.2 Do. 
0.2 Do. 
1.0 L.B.T. 
0.2 Dredge. 
0.3 Do. 
0. 6 Do. 
0.2 Do. 
0.4 L. B.T. 
0.1 L.B.T. 
0.4 L.B.T. 
2.3 L.B.T. 

0.4 reng10e. 

- 
5 
9 
e 

- .- 
m ul 

-- 

2867 
2808 
2869 
2870 
2871 
2872 
2873 
2874 
2875 
2876 
2877 
2878 
2879 
2880 
2881 
28F2 
2888 
2884 
2885 
2886 

2888 
2889 
2890 

2887 

- 

00 
58 
02 
Be 
54 
62 
62 
49 
49 
57 
61 
54 
57 
60 
00 
60 
00 
57 
59 
59 
57 
59 

Dato. 

48.4 
40.6 
88.4 
45.5 
47.8 
60.3 
47.8 
45.5 
45.6 
45.5 
60.3 
50.3 
52.3 
45.8 
50.1 
50.2 
49 
48.1 
47.1 
47.E 
47.7 
42.2 

1888. 
Sept. 20 
So t 21 

So t 23 

Se t. 24 

..do .-. 

. .do  . 
So t 25 

..do . . . 
Su t 26 

. do ... 
Oct. 13 
Oct. 18 .. do ... . do ... 
Oot. 19 
..do . . . . do ... 
. .do ... . .do . . . 

. . l o * .  . . 

. . lo*.  . . 

. Bo ... 

..Bo'. . . 

..Bo* . 

32 
58 
559 
38 
40 
27 
40 
59 
59 
60 
34 
34 
24 
68 
29 
29 
30 
50 
42 
41 
48 
277 

4 

S ...-...... 
rky ... . .... 
hr: os .._... _. . g. S .:...-..-. ._. ..._.... 
R. end Sh. .... 
R. and Sh. ... 
bk. S. and M.. 
bk. S. and M. .  
P __.. 
R .-...-. ..-... 
It ..... ....._.. 
gy. S ......__.. 
ry. 8 .__. ._.. . . 
fne. gy. S. . . . 
fne. gy. S. .... 
rky _.__.  __.__. 
C. andP .._... 
C. m d P  ...._. 
C. Sh ._.. .__.. 
gy. s ..-.... _. 

flio. gy. 6. --.. 

9.04 6. m. 148 44 00/124 32 001 58 
1.32 p. 111. 
10.09 a. m 
12.45 p. m. 
1.25 p. m. 
1.58 n. m. 

48 65 
48 17 
48 30 
48 30 
48 30 

10.34 k. in. 148 33 

00 
00 
00 
00 
00 
00 

125 
124 
124 
124 
124 
124 

11 00 
52 00 

57 00 
57 00 
53 00 

57 00 

60 
02 

55 
55 
58 

61 

9.28 e. m. 143 5R 001124 57 001 60 

10.59 a. m. 
3.02 p. m. 
X. 35 a. rn. 
8.49 11. m. 
11.44 11. m. 
2.12 p. m. 
3.01 p.m. 
3.16 p m 
3.44 p rn: 
9.05 11. m. 

Wind. 

48 33 00 124 53 00 58 
48 37 00 125 32 00 GO 
48 53 00 125 63 00 56 
48 53 00 125 63 00 56 
40 00 00 125 48 00 fJ3 
46 09 00 124 22 30 E4 
45 50 00 124 01 30 02 
45 65 00 124 02 00 02 
45 50 00 124 02 00 62 
43 59 00 1'24 56 30 57 

Diroo- 
tion. 

--- 
SSE. 
SSE. 

South. 
NE. 

WIUW. 
North. 
NNE. 
"E. 
XE. 

ENE. 
ENE. 

WNW. 
NE. 
ESE. 
ESE. 
SE. 
NE. 
XE. 

Calm. 
SE. 
SE. 
SE. 
SE. 

Calm. 

- 
ai :: 
8 - 
3 
2 
2 
2 
2 
3 
3 
3 
3 
2 
3 
1 
1 
1 
1 
1 
2 
2 
0 
1 
1 
1 
1 
0 - 

a 
Drift. I 5 

c) 

Dirootion. 1 g I 
d 

SE. 
SE. 

West. 
E. by S. 

N W. 
ENE. 
West. 
SE. ws W. wsw. 

SE. by S. 
South. 
WNW. 
E b v S  
SE. 2 E'. 
North. 
SSE. 

NW. 
s s w .  sw. 
West. 
SSW. 
SSE. 

VNW. by N 
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Station 
No. 

E y d .  
1141 
1142 
1143 
1145 
1166 

Dredging 
1843 
2844 
2845 
2846 

1213 
1227 

Hgd. 

......... 
1239 
1258 
1266 
1288 
1317 
1343 

13LJ2 
1850 

......... 
1421 

""%! 
Egd. 

1436 

Dred iny 
g867 
2868 
2870 
2872 
2873 

...... 

.---.-.-. 
2876 
2878 

2879 
2881 ......... 

E g d .  
1577 

Dredging 
2882 
2883 
2886 

24. Tabular statement of trial8 made forjish. 

Date. 

1888. 
J u l y  21 ... do ... ... do ... 
... do ... 
July 22 

J u l y  28 
... do ... 
J u l y  29 
J u l y  30 

... do 
Ju ly  31 
Bug. 2 
Bug. 3 
Bug. 4 
Ang. 5 
... do .. 
Bug. 7 
Aug. 9 
.. do ... 
Bug. 13 
Bug. 18 
Bug. 22 

.. do ._. 
Bug. 23 
Bug. 26 

Sept. 21 
Scpt. 23 
So t 24 

... do ... 

Sept. 20 

.. .(YO'. .. 

."pa,". 25 

.. .to*. .. Se t 26 

Sept. 28 

Out. 11 

Out. 13 
Oct. 18 
Oct. 1s 

Hour. 

3.00 p. m. 
4.07 p. m. 
5.07 p. m. 
6.40 p. m. 
6.39 p. m. 

12.38 p. m. 
2.49 p. m. 
7.55 a. m. 
7.00 a. m. 

12.42 p.,m. 
6. 20 a. m. 
........... 
4.45 p. 111. 
2.05 p. m. 
7. 15 a.m. 
6.50 p. m. 
6.25 a. m. 
5.10 a.m. 

11.21 a. m. 
9.07 a.m. ........... 
9.18 a. m. 

6.31 p. m. 

9.43 a. m. 
1.00 p. ni. 

3.00 p. m. 
10.00 a. m. 
6.30 a. m. 
7. 30 a. m. 

12.30 p. m. 
3ver nieht 
10.15a.m. 

a. 00 p. m. 

5.30 a. m. 
11.15 a. m. 
h e r  night. 

7.00 p. m. 

3.45 p. m. 

3.30 p. m. 
3.00 p. m. 
7.39 a. m. 

Locality. 

Latitude 
N. 

0 , I ,  

53 11 00 
53 17 00 
53 22 00 
53 I9 00 
54 00 00 

53 56 00 

54 08 00 
54 05 00 

54 12 00 
E4 56 00 

Eagle 
64 23 00 
5s 02 00 
54 55 00 
54 42 00 
55 26 00 
55 49 00 
56 07 00 
57 16 00 

St. 
57 57 00 

68 05 00 

58 23 00 
Middlot 

48 07 00 
47 52 00 
46 44 00 

48 30 00 
Nooa 

48 33 00 
48 37 00 

48 53 00 
49 00 00 

Barcla 

46 84 00 

46 OD 00 
Tillamc 

43 59 00 

Longitude 
W. 

0 , II 

166 51 00 
168 54 00 
166 55 30 
166 50 00 
163 45 00 

165 56 00 
165 40 00 
164 OD 00 
162 44 00 

162 17 00 
160 33 00 

G b o r .  
161 56 00 
159 41 00 
158 46 00 
159 24 00 
157 28 00 
i55 20 00 
154 38 00 
152 22 00 

aul. 
151 08 00 

150 46 00 

150 32 00 
1 Island. 

124 55 00 
124 44 00 
124 32 00 
124 52 00 
124 57 00 

Bay. 
124 55 00 
125 32 00 

125 53 00 
125 48 00 

Sound. 

124 12 00 

124 22 00 

124 56 30 
k Rock. 

- 

Depth 
of 

water. 

__ 
Fath. 

84 
57+ 
41 

2 
45 
54 
42 
44 

47 
52 

34 
37 
46 
36 
47 
27 
37 
39 
13 
36 

61 

37 

37 
31 
58 
38 
40 
20 
59 
06 

34 
24 

...... 

...... 

...... 

20 

68 

50 
5 to is  

Charactor of bottom. 

bk. S. Peb ............ 
S. bk. Sp ............. 
bk. S. I'eb ............ 
fne. gy. S ............. 
bk. S. Peb ........... 
gy . s  ................ 
rr8.bk.S ............. 
Gravel. .............. 
bk. S.fne.G .......... 
grnyS ............... 
soft Mud.. ........... 
Pebbles ............ 
gy. S. and brk. Sh .... 
gy. S. and brk. Sh . .__ 
Rocky ............... 
p e c n M  ............. 
gy. S. brk. Sh ......... 
y.s ................ F, k.S.G ............. 

Mussels and kelp .... 
brk. Sh. aud C: . _ _  .. _ _  

S. bk. SD ............. 

p a y s  ............... 
brk. Sb .............. 
Rocks and kelp ...... 
fne. y S ............ 
Rocky ............... 

y . 5  ................. 
kooky ............... 
Rock ............... 
blk. E? and M.. ....... 
Peb .................. 
Rocky ............... 
gocks and slime - - - -. , 

cy. g.:..:.. .......... 

gy.s: ................ 

p. s ................. 
gy. s ................. 
Rocky ............... 
Rocky. ............... 
- 

Bait used. 

Salt clams ...................... ..... do ......................... ..... .do ......................... ...... do ......................... ...... do ......................... 
Clams; salmon ................. 
...... do ......................... 
...... do ......................... ..... .do ......................... 
..... .do ......................... 
Clams; salmon ; sculpins. ...... 
Clams; salmon ................. ..... (IO ......................... 
.... .do ......................... 
Pollock; salmon. ............... 
Salmon ; pollock. ............... 
...... do ....................... 
Pollock. cod ................... 
Salmon ......................... 
Cod; salmon .................... 
Salmon ......................... 
 do ......................... 
..... .do ......................... 
..... .do ......................... 
...... do .  ........................ 
Salmon ; clams.. ................ 

Walrus I cod.. .................. 

...... do ......................... 
Salmou ; clams. red rockfish - - . 
Salmon ; rod roAkkfish. .......... 
Salmon; halibut ................ 
.... ..do ......................... 
Salmon; halibut; red rockfish.. 

...... do ......................... 

...... do ......................... 
Salmon ; halibut. - -. . __. . - -. . -. . 
Salmon ......................... 
...... do ........................ 
Salmon ; hcrring. ............... ..... do ......................... 
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Length 
of trial. 

Kinutea. 
20 
23 
18 
15 
62 

20 
17 
20 
15 

20 
25 

15 
15 
20 
35 
40 
25 
38 
50 

18 

15 

18 

120 
180 
180 
120 
I20 

120 
120 

180 
120 

........ 

........ 

........ 

........ 

........ 
12 

60 
00 

150 

. * I  

24. Tabular etatement of triale made for  fish. 

Fish taken. 

2 cod.. ............................................. 
3 cod.. ............................................ 
4 Cod ............................................... 
13 cod. 1 halibut . 2 flounders ..................... 
21 cod I 1 halibut.'. ................................ 
None .............................................. 
2 cod; 1 flounder; 3 halibut ....................... 
25 cod. ............................................. 
10 cod; 2 halibut ................................... 
6 cod. 1 halibut. ................................... 
o cod: 3 floum~ers ................................. 
6 cod.' 3 linlibut ................................... 
2 cod I 6 halibut .................................. 
l ha l ibu t  .......................................... 
1 halibut. 3 sculpins.. ............................ 
8 co(1; 3 balibut; 3 sodpins  ...................... 
Nouo.. ............................................ 
15 cod. ............................................. 
47 cod .............................................. 
60 cod. .......................................... 
2 cod; 1 halibnt; 2 salmon ......................... 
30 cod; 1 halibut .................................. 
2 cod; 4 flounders .................................. 
3 cod ................ ...'... ......................... 
2 halibut ........................................... 
1 halibut: 8 sharks;  3 dogflsh .................... 
1 skate .  3 do flsh ; 2 rod rookflsh ................. 
10 rod rookflsf; 2 black cod ; 4 shark8 ............ 
2 sharks.  1 star fish ............................. 
4 halibud: 4 red rockflsh : 1 shark ................ 
21 dogflal; . 2 skatos .... :. ...................... 
2 halibut. '1 rod rockflah . 9 dogflsh ............... 
3black cdd; 2aroundah&ks: Zcommou sharks; 15 

dogfish. 
1 halibut. 2 sharks . 3 dogflsh ..................... 
I halibut: 5 dogflsl;. 1 shark ; 1 skate.. ........... 
1 red rockflsh ; 28 ddgflsb ......................... 
None ............................................... 
1 black cod; 4 dog5ah .............................. 
1 ha ibut; 1 shark ; 1 black cod ; 1 dogflsh ........ 'I dokflsh ........................................... 

r&l (600) hooks. t 1 trawl line. 

Sores. 

r' f 
2 1  
1 3  
7 6  
8 13 

......... 
2 

11 14 
4 6  

1 5  
3 6  
2 4  
1 1  

4 4  

LO 6 
$0 27 
!5 44 
1 1  
18 12 

1 1  

3 

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

......... 

......... 

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

Cod. 

kvorago 
weight . 
Pounds. 

1;3 

10 

118 

6f 
11% 
11 

sf 
11 
Si 
8 t  

......... 

........ 

......... ....... 
8 ...... 
Oh 

8f 

4 

10 
12 
10 

I ......... 
......... ......... ........ ........ ........ ........ ........ ........ 

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

....... 
........ ........ ........ 
Cod on( 

Avcrage 
length. 

Inches. 
21 
27 
28% 

___ 

26h 
291 

24 
28 

......... 

23f 
25 
30 
26% 
233 

2% 

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

......... 
236 

2 
......... 
......... ........ 
......... ......... ......... ......... ......... ......... ......... ......... 
......... ......... ......... 

......... 

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

Halibut. 

Sexes. 

8 9  ......... ........ ......... 
1 
1 

1 2  

1 1  

1 

3 
3 2  

1 
2 1  

......... 

........ 

......... 

......... 

......... ......... ......... ........ 
1 
1 

......... 

......... 
1 1  

1 ......... ........ ........ 
1 3  

1 1  

1 
1 

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

,-.-..--. 

......... 
........ ........ 
1 

Average 
wcight. 

Pounds. ......... 
......... 

15t 
ot 

20 . ......... 
...... 

14i 

30 
....... 

14t 
9% 
4 
5 

18t ......... 
._.. _._.. ......... 

22 
10 

..__.. _.. 

......... 
63 

140 ......... ......... ......... 
47s ......... 
65 ......... 
25 
16 ......... 

......... 

......... ......... 
1 4  

halibut trawl. 
t 1 trawl i400) hooks. 8 Cod trawl, 



80 BULLETIN O F  THE UNITED fiTATES FISH COMMISSION . 
a5 . Record of temperatures and water densities by the eteamer Albatroes. July 1 to December 31.1868 . 

Surfaoo .............. ...... do .............. 
..... do .............. ...... do .............. ...... do .............. ...... do .............. 
... --.do .............. ...... do .............. ...... do .............. 
...... do ............. ...... do ........... ..... .do .............. ...... do .............. ...... do .............. 
...... do .............. .... ..do .............. ...... do .............. ....... do ............. 

Date . 

1 2 m  ...... 
6 p . m  ..... 
12p .m .... 
6a . m ..... 
1 2 m  ...... 
6 p . m  ..... 
12y.m .... 
6 a.m. .... 
12 m ...... 
Op.m .... 
12p.m .... 
6 a.m ..... 

. 
1888 . 

J u l y  4 
4 

6 
5 
f 
8 
E 
8 
6 
7 
1 
7 
7 

9 

a 
a 

) a  
9 

11 
11 
11 
S3 
12 
13 
13 
13 
14 
14 
14 
I4  
15 
15 
15 
15 
16 
16 
16 
16 
17 
17 
17 
I7 
18 
18 
18 
18 
19 
19 
19 
19 
20 
20 
20 
20 
21 
21 
21 
22 
22 
22 
22 
28 
23 
23 
28 
28 
28 
29 
29 
29 
29 
30 

05Balle 
38 20 00 
39 04 00 
39 42 on 
40 21 00 
40 58 00 
41 35 00 
42 12 00 
42 50 00 
43 23 00 
43 56 00 
44 29 00 

Time of Latitude 
day . north . 

6 a.m ..... 
1 2 m  ...... 
6 p . m  ..... 
6 p . m .... 
4 p . m  ..... 
6 p . m  .... 
12 p . m .... 
1 2 m  ...... 

I 0 1 . .  

Vi 
rgirt . 
3 Bay . . . . . . . .  
ire Bay 

a Strait . . . . . .  
Harbor . . . . . .  
[arbor . 
Scott . 

:e Biiy . 

120 40 00 
131 02 00 
132 SO 00 iaa 40 00 
134 50 00 
136 00 00 
137 13 30 
138 33 00 
139 43 00 
141 03 00 
142 34 00 
143 44 00 
144 5400 
146 04 00 
147 35 00 
148 29 00 
149 43 00 
150 57 00 

153 35 00 
154 58 00 
150 37 00 
i57 44 00 
158 58 00 
180 12 00 
161 40 30 

165 00 00 
166 42 00 
166 50 00. 

152 12 00 

162 40 00 
103 54 00 

166 10 00 
16.5 04 00 
164 28 30 
163 45 00 
164 02 00 
165 34 30 
166 13 00 

Barbor 
160 07 00 
165 05 30 
164 22 00 
163 53 30 
164 46 00 
164 01 00 

162 58 00 
183 IS 00 

...... I 6 p  . m .... 12 m 

12 p . m ... 

...... do ............. 
do ............. . . . . . . .  do .............. ...... do .............. 
do .............. 
do .............. ...... do .............. 

.... ..do .............. ...... do .............. ...... do .............. .... do .............. ...... do .............. ...... do .............. ...... do .............. ...... do .............. .... do .............. ...... do .............. ...... do .............. ...... do .............. ...... do .............. ...... do .............. ...... do ............. ..... do .............. 

...... (10 .............. 

...... do .............. 

...... do .............. ...... do .............. .... (10 .............. 

...... do .............. ...... do .............. ..... do .............. ...... do .............. ...... do ............. 

..... ............. do ..... .do .............. ..... do .............. ....... do .............. ...... do .............. ...... do .............. ...... do ............. 

..... do .............. 

...... do .............. ...... do .............. ...... do .............. ...... do .............. ...... do .............. . . . . . .  .do .............. ...... do .............. ...... (10 .............. ...... do .............. ...... do .............. ...... do ............... ...... do ............ 
I . _ _  ... do .............. ...... ao .............. 

6 p . m ..... 
12 p . m .... 
6 a . m ..... 
12 m ...... 
6 p . m ..... 
12p .m .... 
6 a . m ..... 
12 m ...... 
5p.m ..... 
12 p.m .... 
6 a;m .... 
12 m ...... 
G p.m ..... 
12 p . m .... 
6 a .m ..... 
12m ...... 
G p.m. .... 
I2 o.m .... 

I 6 & m  .... 
1 2 m  ...... 
6 r~ . m ..... 
2 m  ...... 

E p . m ..... 
12 p.m .... 
6 a.m ..... 
12m ...... 
6 p . m ..... 
12 p . m .... 
12m ...... 
E p. m ..... 
12 p . m .... 
6a.m .... 
12m ...... 
6p .m ..... 
1% p . m .... 
6 a . m  ..... 
12m ..... ..... I ...... ip.m 

ip.m ..... 2 m  

213 . m .... 
12m ...... ... ... 5 p.m-. 
12 p.m. 
B am ..... 

45 04 00 
45 60 00 
46 36 00 
47 22 00 
48.09 00 

ctoria. Bri 
Gulf G 

O E E  V d L  
Johneton 
Off Beav 

Beaver off Cn 
50 56 00 
51 05 00 
51 14 00 
51 29 00 
51 44 00 
51 59 00 
52 15 00 
52 18 00 
52 23 00 
62 29 00 
52 35 00 
52 37 00 
52 34 00 
52 36 00 
52 35 00 
52 26 00 
52 17 00 
52 08 00 
51 58 00 
52 04 00 
62 10 00 
52 15 01) 
52 11 00 
52 13 00 
52 11 00 
52 15 00 
52 25 00 
52 18 00 
52 20 00 
52 50 00 
53 10 00 
53 16.00 
53 39 00 
53 40 00 
64 00 no 
54 ii 00 
54 22 00 
54 10 00 

Unaleabh 
58 56 no 
53 55 00 
53 55 00 
54 02 30 
54 11 00 
54 22 00 
64 18 00 
64 09 00 

0 I .. 
18 Point . 

123 00 00 
123 31 00 
124 01 00 
124 20 00 
124 32 30 
124 30 00 
124 39 30 
124 43 00 
124 34 00 
124 23 00 
124 15 00 

124 16 00 
124 28 00 
124 40 00 
124 51 00 

tiColumbia . 

124 04 no 

. 
Tem- 
pera- 
ure b 

at- 
mhet 
tber- 
nom0 
ter  . 
. 

0 

58 
53 
50 
50 

52 
53 
50 
4e 
40 
48 
51 
60 
59 
58 
58 
5ti 
52 
59 
e4 
64 
5B 
56 
50 
55 
56 
55 
50 
54 
54 
54 
53 
52 
53 
52 
51 
52 
52 
51 
60 

50 
50 
50 
51 
51 
50 
51 
49 
48 
49 
50 
50 
50 
50 
50 
50 
49 
48 
50 
50 
49 
45 
45 
52 
60 
52 
50 
61 
50 
49 
50 
50 

48 

50 

. 

Tern. 
pcra . 
lire 01 
he air  

0 

63 
55 
63 
52 
52 
65 
52 
51 
53 
68 
54 
50 
55 
02 
59 
68 
61 
58 
00 
68 
05 
57 
56 
55 
56 
56 
55 
55 
54 
55 
54 
53 
54 
53 
53 
51 
52 
52 
50 
50 
40 
50 
49 
49 
51 
52 
51 
51 
50 
50 
50 
50 
55 
54 
52 
52 
53 
51 
50 
52 
51 
51 
50 
62 
59 
62 
62 
50 
52 
51 
51 
51 
51 

. 
Tem- 
pera . 
tnre 01 
speci- 
non al 
time 

ipecitli 
grav- 
ty  waE 
taken . 
___ 

0 

70 
68 
08 
68 
68 
69 
69 
69 
09 
6D 
69 
09 
69 
09 
69 
69 
09 
69 
00 
69 

68 
02 
69 
08 
68 
68 
08 
08 
68 
08 
08 
68 
68 
08 
68 
68 
68 
011 
68 
68 
08 

68 
68 
68 
68 
68 
68 

OR 
68 
68 

68 
68 
68 
68 
69 
69 
69 
69 
69 
69 
69 
68 
68 
68 
68 
08 
68 
08 
68 

09 

en 

68 

on 

spucific 
gravity . 

1.0240 
1.0'44 
1.0246 
1.0'240 
1 . 0250 
1.0244 
1.0244 
1 . 0244 
1.0240 
1.0244 
1.0232 
1.0232 ~ .... 
1 . 0232 
1.0220 
1.022G 
1.0212 
1.0218 
1.0222 
1 . 0140 
1 . 0146 
1.0148 
1.0160 
1.0224 
1.0226 
1.0224 
1.0232 
1.0236 
1.0236 
1.0236 
1.0236 
1.0234 
1.0236 
1.0236 
1.0236 
1.0236 
1.0236 
1.0236 
1.0236 
1.0236 
1.0236 
1.0236 
1.0280 
1.0236 
1.0240 
1.0240 
1.0240 
1 . 0240 
1.0240 
1.0240 
1.0238 
1.0240 
1.0240 ~ ... 
1.0240 
1.0240 
1.0238 

1.0236 
i.023n 

1.0234 ~ ... 
1.0232 
1.0234 
1.0234 
1.0230 
1.0230 
l.OTY2 
1.0202 
1.0240 
1.0836 
1.0234 
1.0234 
1.0234 
1.0234 
1.0234 
1.0234 

Speoiio 
vav1tv re- 

duc6d 
to 600 X. 

1.025460 
1.025536 
1.025736 
1.025736 
1.026130 
1. 0250a7 
1.025087 

1.024487 
1 . oaiee7 
1. 023887 

1.015887 

1. 015887 

1.022487 
1.0230117 
1.023487 

1.015887 

1.017138 
1.022670 

.... 
1.024730 
1.024736 
1.024736 
1.024736 
1.024736 
1 . 024736 

...... 
1. 025iae 

1.0247311 

1.024936 
1.024936 

1.024536 
1.024487 
1.024687 
1.024687 
1.024887 
1.024887 
1 . 024487 
1.021487 
1.025136 
1.024786 
1.024536 
1.024536 
1.024538 
1.024536 
1.024535 
1.024686 



2- 

Data 

. 
188 8. 

July 81 
30 

I3C 
31 
31 

bug . 2 
3 
3 
3 
4 
4 
4 
6 
6 
5 
6 
6 
6 
6 
7 
7 
7 
8 
8 
8 
8 
9 
9 
9 
9 

10 
10 
11 
12 
13 
13 
13 
20 
21 
21 
22 
22 
22 
22 
23 
23 
23 
23 

+ E 
24 
24 
26 
25 
26 
20 
27 
27 . 27 
27 
28 
28 

. 28 
28 
29 
29 
29 
29 
30 
30 

30 
81 

ao 

a i  

Depth . 
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25 . Record of temperatures and water deneities by the steamer Albatross. de.-Continued. 

Tern . 
pora 

tnro 1 
at- 

tache. 
thor- 

Timo of 
aay . 

12 m ...... I 

Latitude 
north . 

..... 

..... 
6a.m 
1 p.m 
12m ...... 
12 m ...... 

Snrfaoe ............... ...... do ............... ...... do ............... ..... a0 ............... ..... a. ............... 
--.-.do ............... ..... do ............... ..... do ............... 
__- - .do  ............... ..... do ............... ..... do ............... 
.... .do ............... ..... do ............... .... do ............... ..... a. ............... ..... do ............... ..... do ............... 
.... a ............... 
..... do ............... ... ..do ............... 
..... do ............... ..... do ............... ..... a0 ................ ... ..do ............... ..... do ............... ..... a0 ............... ..... a0 ............... ..... do ............... ..... do ............... ..... do ............... ..... do ............... ..... do .............. ..... a0 ............... ..... a0 ............... ..... a0 ............... .... .do ............... ..... do ............... ..... do ............... 
..... a ............... ..... do ............... ..... do .............. ..... do ...- ........... ..... do ............... ..... do ............... ..... do ............... ..... do ............... ..... do ............... 
... -.do ............... ..... a ............... ... ..do ............... ... ..do ............... ..... do ............... ..... do ............... ..... do ............... 
__- - .do  ............... ..... do .............. .... .do ............... ..... do ............... ..... do ............... 
 do ............... ..... a0 ............... ..... a. ............... ..... do ............... ..... do ............... ..... do ............... ... ..(Io ............... ..... do ............... ..... do ............... ..... do ............... ..... do ............... ..... a0 ............... ..... a., ............... ..... do ............... ..... do ............... 

0 I #I 

64 08 00 
54 31 00 
54 42 00 
64 56 00 
Humbol 

6p .m ..... 
12 p . m . . 
0a .m ..... 
1 2 m  ...... 
7 p . m ..... 
12m ...... 
Op.m ..... 
12p .m .... 
6 a  . m ..... 
12 m ...... 
0 p . m  ..... 
12 p . m .... 
e a  . m .... 
12 m ...... 
0 p . m ..... 
6 a . m .... 
1 2 m  ...... 
6 p . m  ..... 
12 p . m . ~. . 
Oa . m ..... 
1 2 m  ...... 
6.30 p.m .. 
12p.m .... 
Ba . m ..... 
12 m ...... 
6 p . m ..... 
12p.m .... 
6 %  m ..... 
1 2 m  ...... 
6p.m ..... 
12 m ...... 
6p .m ..... 
12p.m .... 
6 %  m ..... 
12m ...... 
0.30 p . m . . 
12lf.m .... 
0a .m ... 
12m ...... 
6p.m ..... 
L2p.m .... 
0 a  . m ..... 
12m ...... 
6p .m ..... 
12p. m .... 
Ba.m .... 
t 2m ...... 
B p . m ..... 
2p.m ..... 
3a.m. .... 
12m ...... 
3p.m ..... 
12p.m .... 
3 s  m ..... 
12m ...... 
3p.m .... 
LB p . m . . 
3 a . m . . ~ 

12m ...... 
1p .m .... 
P2p.m ... 
I a  . m ..... 
12m ...... 
1.30 p . m .. 
12p.m .... 
J a  . ID ..... 
12m ...... 

Eagle 
64 44 00 
64 20 00 
64 18 00 
54 39 00 
54 56 00 

Yukon 
54 50 00 
64 41 00 
64 34 00 
M 25 00 
54 34 00 
55 04 00 
55 20 00 
55 25 00 
55 45 00 

Ivan( 
Off Mitrol 

55 43 00 
55 37 00 
56 40 00 
55 44 00 
56 07 00 
66 28 00 
66 23 00 
50 42 00 
67 00 00 

Old Hmbor. 
66 38 00 
57 03 00 
57 20 00 
57 11 00 
S t  . Paul 

57 52 00 
57 19 00 
57 44 00 
58 07 00 
58 06 00 
57 41 00 
53 05 00 
58 31 00 
58 51 00 
58 21 00 
57 54 00 
58 17 00 
684000  
68 30 00 
68 37 00 
69 06 00 
Mi&llob 
59 01 00 
590800 
59 09 00 
58 56 00 
58 27 00 
58 08 00 
57 44 00 
57 10 00 
66 36 00 
66 02 O i l  
55 28 00 
54 56 00 
54 23 00 
53 52 00 
53 18 00 
52 48 00 
62 22 00 
51 54 00 
51 24 00 

Bull . U . 8 . F . U., 

Longitndo 
west . 

0 I II 

102 43 30 
161 44 00 
161 13 00 
100 33 00 

Harbor . 
arbor . 

161 27 30 
162 02 60 
101 34 00 
160 28 00 
150 54 00 

150 08 00 
159 10 00 
150 40 00 

158 43 00 
158 48 00 
158 48 00 
157 37 00 
168 25 00 

arbor . 

100 03 00 

B"P 
ia eland . 

157 24 00 
150 67 00 
15.5 5.5 00 ....... 
155 14 00 
154 30 00 
154 05 00 
153 24 00 
152 21 00 
i53 20 30 

diak Ieland 
151 59 00 
152 10 00 
152 13 00 
i a i  05 00 

adiak . 
161 47 00 
150 35 00 
150 46 00 
161 83 00 
ieo-io 00 
140 44 00 
140 48 00 
160 5 U  00 
150 47 00 
140 83 no 
14s 34 00 
148 36 00 
140 17 00 
148 20 00 
147 50 00 
147 30 00 

144 22 00 
143 30 00 
142 51 00 

[eland . 

142 18 00 
141 11 00 

138 44 00 
137 58 00 

140 21 00 
130 ao 00 

187 11 no 
is6 16 00 
135 47 00 
135 OB 00 
184 31 00 

i32 ii  00 
131 21 00 
130 20 00 

-6  

I 0 

61 
51 
41 
6( 
41 
51 
51 
5( 
51 
5( 
5( 
5( 
5: 
51 
5( 
61 
51 
5: 
51 
5( 
51 
51 
5( 
5: 
51 
5[ 
4L 
64 
5( 
51 
52 
5c 
5I 
54 
52 
54 
53 
54 
65 
5c 
62 
54 
56 
56 
55 
54 
56 
56 
66 
5Q 
56 
67 

SR 
58 
~- 
53 
63 
60 
60 
60 
5s 
68 
58 
68 
58 
67 
59 
60 
67 
67 
67 
60 
58 
59 
60 

Tem- 
pora- 

ture o 
;ho dr 

0 
61 
62 
61 
51 
63 
66 
52 
51 
62 
52 
51 
52 
52 
52 
50 
50 

53 
51 
51 
52 
65 
53 
54 
54 
61 
50 

63 
53 
54 
68 
73 
63 
53 
53 
55 
60 
56 
55 
64 
55 
62 
65 
50 
67 
5.5 
56 
57 
61 
67 
57 
59 
62 
57 
59 
69 
64 
62 
00 
66 
56 
68 
58 
51 
60 
65 
57 
57 
59 
79 
59 
69 
65 

58 

58 

Tom- 
pera- 
uro 01 
speci- 
oon al 
time 
pecifl 
grav- 
,y wa 
aken . 

0 
68 
68 
68 
68 
68 
68 
68 
88 
68 
68 
71  
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
00 

00 
09 
00 
00 
69 
09 
69 
69 
69 
69 
69 
69 
69 
69 
60 
69 
09 
09 
69 
69 
09 
69 

0s 

Speoifio 
grnvity: 

1 . o m  
1.0234 
1.0230 
1.0230 
1.0226 
1.0230 
1.0230 
1.0230 
1.0230 
1.0230 
1.0230 
1.0230 
1.0230 
1.0280 
1.0230 
1.0230 
1.0230 
1.02311 
I . 0230 
1.0230 
1.0226 
1.0224 
1.0103 
1.0226 
I . 0223 
1.0280 
1.0230 
1.0230 
1.0230 
1.0230 
1.0230 
1.0228 
1.0220 
1.0234 
1.0234 
1.0234 
1.0234 
1.0230 
1.0230 
1.0280 
1.0282 
1.0230 
1.0230 
1.0290 
1.0230 
1.0228 
1.0222 
1.0220 
1.0230 
1.0220 
1.0220 
1.0226 
1.0234 
1.0234 
1.0220 
1.0236 
1.0236 
1.0236 
1.0234 
1.0234 
I . 0232 
1.0230 
I" 0232 
1.0234 
1.0230 
1.0230 
1.0232 
1.0234 
1.0234 

1.0234 
1.0234 

1.0234 

1.0284 

1 . 0232 

Speciflo 
;ravity re. 

dnced 
to 600 F . 

1. oxme 
1.024536 
1.024136 
....... 
1.023736 
1.024136 
1.024136 
1.024136 
1.024136 
1.024136 ~ .... 
1.024600 
1.024606 
1.024006 
1.024606 
1.024606 
1.024006 
1.024606 
1.024006 
1.024606 
1.024606 
1.024206 
1.024006 
1.017006 
1.024206 
1.024406 
1.024606 
1.024606 ~ ...... 
1.024606 
1.024606 
1.024606 
1.024606 
1.024406 
i; oza606 
1.025006 
1.024850 
1.024850 
1.024850 
1.024450 ........ 
1.024450 
1.024450 
1.024660 
1.024450 
1.024460 
1.024460 
1.024460 
1.024250 
1.023650 
1.024050 
1.024450 
1.024060 
1.023887 
1.023887 
1.024687 
1.024087 
1.023887 
1.024187 
1.024837 
1.024887 
1.024087 
1.024687 
1.024487 
1.024287 
1.024487 
1.024687 
1.024287 
1.024287 
1.024487 
1.024687 
1.024687 
1.024087 
1.024687 
1 . 024687 

1 . 02uwr 
1. 024487 
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ii ii 00 i25 20 00 
47 52 00 
47 35 00 
47 18 00 

124 45 00 
124 53 00 
124 54 00 
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25. Record of tentperaturea and water denaitiea by the ateamer Albatroaa, etc.--Continued. 

..... do ..... do ..... do 
..... .do 

Tem- 
pera- 
;ure of 
spect- 
nen a1 
time 

1peci51 
grav- 
ty wm 
taken. 

47 00 00 

Tem- 
pera- 

turc  bj 
at- 

tached 
thor- 

mome- 
ter. 

Depth. 

124 53 00  do 

Tem- 
pera- 
ure ?i 
10 &lr 

Neoah Bayv Wash. 
Barclay Sound, B. C. 

Mouth Columbia River. 
istoria, Oregon,high water. 
istoria, Oregon, low water. 

Tillerrook Rock. 
43 59 00 I 125 03 00 
Cape Yendocino. 

40 08 00 I 124 45 00 

I 

Speei50 
gravity re. 

duced 
to GOO F. 

...... do 

...... do 
do 

.... ..do 

..... .do 

...... do 

...... do ...... do ...... do 

L;;gy I Longitude 
wcst. 

SW ............. 
SW.andWSW..1-2 s w  ............. 
SW., NNW., 
WNW. 

WNW., NW., 
NW. by N. 

NNW.,*V.,N.  
N N W  W ..... m" NW::NNW., 
&V 

Specific 
gravity. 

0-36 Clear .......... 
.... do ......... 

0-4 .. do ......... 
1 4  Fair ........... 
2-7 .... do ......... 
4-7 .... d o .  ........ 
1 5  ... do ......... 
1-4 Overcast tofair 

Time of 
day. 

I ... 
SW. SE.,PYE .. 
ESE' . E.. ....... 
E.,NE ........ 
SSW. toNW .... 
SW .toENE.. . .0-8 

Date. 

0-8 Fair. .......... 
0-2 .... do ......... 
0-2 Clear .......... 
1-5 Overcasttofair 

O v e r c a s t  to 
cloudy. 

1888. 
Sept. 5 

6 
7 
7 

0 t ,,I 0 ,  ,I 0 

57 
56 
GO 
GO 
54 
51 
59 
59 
59 
58 
59 
58 
5G 
58 
58 
56 
59 
59 
58 
GO 
50 
58 
G2 
56 
59 
59 
GO 
58 
50 

0 

59 
61 
88 
59 
59 
52 
GI 
G1 
59 
59 
59 
58 
GO 
63 
58 
58 
57 
58 
58 
58 
59 
ti8 
62 
50 
56 
56 
82 
GO 
58 

0 

GO 
GI3 
GO 
GO 
69 
GD 
69 
69 
09 
69 
GO 
09 
69 
09 
69 
69 
69 
69 
GQ 
GO 
G5 
65 
65 
65 
G5 
04 
65 
65 
65 

6 p. m.. .. 
12m ..... 
I l ighwats  
Low w a t a  
4 p. m.. .. 
12 p. m. -. 
12 m .-.--I 
5 p. m.. .. 
12m ..... 
G p. m. ._ - 
12p.m ... 
Ga. m.... 
12m .___. 
G p. m.. -. 
12p.m ... 
G a. m.. .. 
12 m ._._. 
12 p. m. -. 
G a. m.. .. 
12 m _._.. 
6 D. m.. .. 

B - O T ~ B ~ ~ .  
47 30 00 I 132 20 00 

Scattle. Wash. 

Surface.. ............. ..... a0 ............... .... .do ............... 
..... do ............... ..... do ............... ..... do ............... ..... do ............... 
.... do ............... .. -..do ............... 

DO. . 
~~ 

17 
18 
19 
19 
20 
20 
20 
21 
21 
21 
21 
22 
22 
22 
23 
23 
24 
27 

Oct. 13 
14 
17 
17 
18 

Port  Townsencl. 
Off Cape Flattery. 
48 00 00 
47 55 00 I 126 02 00 

120 29 00 
48 08 00 125 02 on 
Off Flattery Rocks. 
47 59 on I 125 29 00 

..... a0 

. . -. .a0 .............. ............... ............... ............... ............... 
............... .............. ............... _.._ ..__. ............... 
.............. ............... ............... ............... ............... 
............... 
............... ............... ............... ............... 

413 4R 00 I 124 55 00 I ...... do 46 41 00 1 i24 18 00 I ...... do 
124 32 00 1 ...... do 
124 54 00 1 ...... do 

413 44 00 
48 48 00 

1Pm ..___ 
12 m ._.._ 
7 a. m.. .. 
12 m 
8p.  m. .  .. 
3 p. m.... 
12 m ...... 
2 p. m.. .. 

~~ 

I9 
20 

N. B. MIL LEI^. 
Apothecary, U. S. Navy. 

26. Reoord of meteorological ohaeruationa by the steamer Albatross, July 1 to Deoember 31,1888. 

I 1 I Barometer. 1 Thermometer, Fahrenheit. 1 Winds. 1 t 4  a 
Y 

.B 
6 * 
5 
5 

__ 

0-9 
7- 9 
8- 9 
2- 9 

7- 9 

8- 9 
5- 9 
0- 0 

0- 8 
5- 9 
0 - 0  
0- 8 
0- 4 

Weather. 

d 
Direction. 

Fc 
rz" - 

1888. 
Ju ly  1 

2 
3 
4 

5 

6 
7 
8 

9 
10 
11 
12 
13 

0 
0 
0 
0 

0 

0 
0 
0 

Light. 
0 
0 

Light. 
Light. 

1 2  45 04 29 001129 00 124 34 04 00 00~30.10130.0U'30.05~55~55'55 30.08.29.98 30.03 02 53 57.5 156'501;; (IO A,- 5 52 59 

48 09 00 124 57 00~30. UB129. 92 30.00 G3158 60.5 (IO 57138.5 GO 

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

I 



ALBATROSS EXPLORATIONS ; ALASKA, WASHINGTON, AND OREGON. 

26. Reoord of naeteovological observations by the !teamer Albatross, e&.-Continued. 

10 
20 
21 
2~ 
23 
24 
25 
20 
27 
28 
ZLI 
30 
31 

sept.  1 
2 
3 
4 
5 
6 
7 
8 

Q 
10 
11 
12 
13 
14 
15 
i a  
17 
18 

83 

.._.do ........... 20 00 20 01 20 77 a0 53 50 5 57 52 64.5 54 51 52.5 N .............. 1- 2 Fog to fnir. .  . O- 6 

N. to NE. by E .. 0- 3 Fair toovercast 9- 0 
58 07 00 151 33 00 30.14 30.04 30.09 08 54 a1 63 53 58 57 52 54.5 N. t o w S W .  ..... 0- 3 Fair .......... 2- 9 

56 53 54.5 Vicriablc ........ 0- 2 Fairtoovercast 0- 0 
58 17 00 148 3a on 90.20 ao. 16 30.111 N. t o e  0- 3 Fair 3- 9 
50 oa 001147 30 00 30. io 20.70 20.03 LSE..N.toWNW 0- 4 Overcaat to fair 0- 0 
Middleton Isltirid 26 72 20 5a 20 01 Vimiable ........ 2- 4 Fair  ........ 5- 0 
59 09 00 142 51 0d20: 'I2 20: 00 20: 66 .. do ......... 2- 3 FairtoovercnRt, 7- 0 
57 44 o o l w  30 00130. i o  20. (io 20.91 W., S. to ESE.. 0- 3 Orcroast to fair 0- 0 
.55 28 00 130 25 00 30. :io 30.18 30. 24 vitrlable ...... 0- 2 h i r  . . . . . . . . .  4- 9 
53 18 00/1:i3 55 00 30.23 30. 10 30. i o  NNW.. SW ..... 1- 4 Ovurrasttofair 0- 0 
51 24 00'130 20 00 30 26 30 1% 30.19 N. to W S W  ..... 0- 2 ClCUr, foggy.. . 0- 0 
50 50 00'1~7 43 IN 30: 28 30: 12 30.20 NE. to WSW ... 0- 3 Fog, fair ...... 0-7tol 
50 15 00/125 25 00 30.14 20.90 30.05 w. to E ......... 0- 2 H'og, cleiir ... 0-10 
Departure BEY. 30.00 29.80 29.93 SW., F NE ... 0- 3 Clcar to fair.. . 10- 2 ...... do..  ....... 30.08~29.08 30.03 NE. $' ....... 0- '2 Overcasttofnir 0- 8 

48 57 001 ...... 30.24'30.08 30.l(i E. t,; SSE ....... 0- 8 Fair, overcast 6- 0 
Sonttle, Wash. 30.34 30.24 30.20 Viwiable ....... 0- 2 Overcast, f u r  0- 8 ... do ........... 30.3230.1230.%z N W ........... 0- 3 Clcar ........ 8-10 
. . .do . .  ......... 30.20 30.04 30.12 W 0- 1 Clear, foggy, 10-0-1 

. do .......... 30.18 30.12 30.15 S SW ......... 0- 1 Foggy, olear ... 0-10 

. do ........... 29.90 29.82 20.80 SI? w O- 2 ~ a i r , f o g  0- 0 
... .(io.. ......... 30. u4 20.88 20. 9a 0- 0 .. .(IO .......... 30. 20 30.00 30. i o  Variable ....... 0- 4 Misty to clear. 0- 0 

do _ _ _ _ _ _  __. 30. iaz0.8a3o. 01 NW.,WSW.,W. 0- 3 ClHar ......... 10 

.. [io ......... .30. 00 20. DO 20.03 E.toS ......... 0 - 2  Fogp~' a n d  0- 4 

S. to N N W  0- 4 SqI1ally to clear 0- 0 

.... do ........... 20: 00120: 00 20: 05 01163 57' GO 6" 56 54 51 52 5 N. to NE.. ...... 0- 2 Fair. .......... 2- 8 
... do. .......... 30.06 30.00 30.03 01151 50 60 51 55.5 54 50 52 

68 31 00 160 68 00 30.18 30. 12 30.15 61 55 50. 5 60 54 67 
... .......... 

.............. 
fiiir. 

.. .do .......... 30.10 29.02 30.04 N' W .  ......... 0- 4 Clrar.. ........ 0-10 
.......... ...... 

SE:'to WSW. ... 0- 2 .... do ..... 

. ..do ........... 30.00 29.84 20.02 w., wsw ..... 0- 2 Boggy ....... 0 

misty. 

ssw.,sw. msty.  

...... 47 44 '001122 za 00 30 i(i WJ.OF~~O.  00 
Port  Tdwnsend. 30: 30 30.08'30.19 SYE., NE.. N., 0- 1 Ulelqr, f a i r ,  10-74 I 

d FI 

1888. 
July14 

15 

17 
18 
19 
20 
21 
22 

i a  
52 15 00 137 
52 35 00'142 
52 36 00 147 
51 5a 00 152 

13 
34 
14 
12 
44 
40 
42 
28 

30 30.40 30. 
00 30.30 30. 
00 30.40 30. 
00 30.40 30. 
00 30.24 30. 
00 30. 22 30. 
00 30. ?D 30. 
50,30.30130. 

20 30. : I 3  v2 49 50. 
10 :IO. 20 51 20 50. 
1.4 30.18 55 50 5% 
22 30.24 5451 52. 
20 so. 25/52 50 51 

i . 5  54 53 53. 
53 50151. 

5 50 40 40. 
, 5 52 48'60 
5 51 49'50 
6 55 50'52. 
5 53 51152 

32 60,51 

5545253 
5 52 51 51. ! 
5 51 50 MI. ! 

51 50 50. ! 
51 48 40. ! 

5 51 40 50 
51 48 40. : 
50 48 40 

sw. by s to  SE. 2- 4 Ovcrcnst, fog.. 0- E 

SSW. to SE _. _.. 2- 4 Overcast ._____ 0- 3 
SW. to SE.. .... 2- 5 Fog to fair.. .. 0- 8 
sw . 2- 3 Overcast ...... 0- 7 
S. by W. to ESE. 1- 3 Overcasttofair 0- 6 
S E . t o N W  ..... 0 - 4  Fog .  ......... 0 
> N W . t o E S E  ... 0 - 2  Pogtocloudy. 0 -2  
E . t o S S W .  . .  2-3  Fog ........... 0 
SSE., SE., ESE., 2- 3 .... do ......... 0 

by s. 

_ _  
E. 

ICSE.. ENE SE 2- 5 Foggy tofair.. 0- 4 
S E . , E N E . , ~ S E  2- G ~ o g '  cloudy, 0- 4 

nuci misty. 0- 4 
BE .............. 1- 5 Foggy ....... 0- 3 
SE., NN W ...... 0- 2 Ovwciiat fair.. 0- 7 
NE ............. 0- 2 Fog ........... 0- 
N E  ............. 0- 2 ... do ........ 0 
NE. toSW ..... 1- 4 . do ........ 0 
SE ........... 3- 4 .... do ......... 0 
S. toSE . . . . . . .  2- 4 ... do ........ 0 
SE.nndSSE. ... 2 .. do ....... 0- 4 
SE. to NW ...... 0- 4 Fog, fair ...... 0- 7 
SE., ESE . . _ _ _ _ .  0- 3 Fiiir, foggy ._._ 7- 0 
S W ............. 3- 6 Fog, fair ...... 0- 6 
SE. to  S W  ....... I- 4 Fiiir ........... 0- 1 
SSW ............ 2- 8 Ororcast, fair . 0- 7 ssw ............ 1- 9 Fair ........... 0- a 
SSW ............ 0- 3 Fog ........... 0 
WSW. .......... 1- a Fog, fair ...... O- Q sw.,wsw ..... 0- 3 Clear ......... 7- 9 
S S W  .......... 0- 2 .. do ........ 0-10 
S W  ............ 0- 4 Fog, fair ...... 0- 0 l l  I 
sw ............ s w  ............ sw ............ 
NE.to SE. .... 
ESE. toENE .. 
N ............. 

. 3- 4 

. lo- 0- 3 4 
0- 2 
1- 21 
12- 4 1  

. do ....... 
Fog, clenr ... 
B'air. ......... 
Pnir. f i i ~  ..... 
Fnggg to fair.. 
Ihg ........... 

0- Q 

4- 0 
6-0 

0-10 

0 - 0  
- 0 .  

Modor. 
ate. 

Light. 
Light. 
Light. 
Light. 
Light. 
Light. 
Light. 
Light. 

Light. 
Light. 
Light. 
Light. 

0 
Light. 
Light. 
Mod. 
Light. 
1\11 id. 
Light. 
Light. 
Light. 
Light. 

0 
Light. 

0 
Light. 
Light. 

0 
0 

Light. 

Light. 
0 
c 

Light. 
Light. 
Light. 
Light. 

0 
0 
0 
0 
0 

Light. 
0 

Light. 
Mod. 

0 
0 
0 

Light. 
0 
0 

Nod. 

0 

0 

0 
0 
0 

0 
0 

ight .  

0 

Aght. 

a 

.!at. 
Alght. 

.ight. 
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Barometer. Thermometer, Fahrenheit. Win&. 

D r y  Wct Sur. 
bulb. I bulb. water. Weather. 

Direction. 
6 

F 
E 
- ._ 

1888. 0 I I ,  0 I It 

Sept.19 48 00 00 126 02 00 30.06 29.82 20.94 62 63 57.5 62 53 67.5 61 52 56.5 E NE ESE., 2- 6 Squally a n d 
20 48 08 00 126 02 00 30.02 29. X4 29.93 60 56 58 61 55 68 59 52 55.5 SE. by $. to 5. ... 2- 5 Squally ....... 
21 47 52 00 124 45 00 30.34 30.02 30.18 03 58 60.5 62 58 BO 59 56 57.6 Variable ........ 1- 3 Fair to clear .. 
22 46 48 00 124 65 00 30.40 30.32 30.36 60 66 58 69 55 67 GO 56 58 NNW. to  "E.. 2- 4 Clear to fair . . 
23 40 48 00 124 54 00 30.50 30.42 30.46 63 57 80 62 57 59.5 62 58 60 WNW. to NE ... 2- 4 Clear. .... .:. .. 
24 48 27 00 124 56 00 30.60 30.36 30.43 63 55 69 59 55 57 58 50 54 NW.b N.to ENE 1- 4 .. . .do ......... 
25 48 33 00 125 14 00 30.34 30.14 30.24 67 55 81 63 54 58.5 59 4Y54 W N d  to E .... 0- 3 .. do ......... 
28 49 00 00 125 48 00 30.14 30.02 30.08 74 66 65 N to ESE ....... 0- 1 , . . .do .  ........ 
27 Barclay Sound, 30.04 29.94 29.99 84 59 71.5 71'59 65 60 57 58.5 Variable ........ 0- 1 .... do ......... 

British Colum. 
bia. 

SSZ. 5. misty. 

OH 56 82 82 54/58 

28 .-..do ........... 50.1830.04 30.11 60 55 57.6 60 55 57.5 5957 58 .... do. ........... 0- 1 Foggy toclear. 
57 52 64.5 58 62 55 NE., SE., 6 ., 0- 3 Boggy ...... 
675455.5546152.6 NNE..SSE ..... 0-2... do ......... 

Oct. 1 47 44 00:122 26 00 30.20 30.14 30.17 62 57 59. 5 61 56 58.6 GO 53 56.5 SB.. W S W  ...... 0- 1 .... do ......... 
2 Seattle Wash. 30.14 30.08 30.11 63 59 61 62 58 60 60 57 $8.6 SW., WS W ..... 0- 2 Ovcrcaet ...... 
3 .... do ..'... ...... 30.0830.0030.04G35700 825069 616658.5 SW.. ............ Q.1 P'o gy, fair, 

4 47 43 001122 27 00 30. 08 29.94 30.01 63 53 58 81 52 56.5 58 52 55 
5 Port Townsend, 29.98 29.80 29.89 65 52 58.5 01 51 50 55'50 52.5 NE., W N W  . . -. . 0; 2 Fair to clear . . 

Wnsll. 
6 VictoriaHarbor, 30.02 29.88 29. 95 58 53 65.5 59 52 55.5 53 50 51.5 SSE. NNZ., 0- 2 Clear to over- 

British Colurn- 
bin. 

7 48 69 001123 24 0030.0429.9420.99586255 575154 575053.5 NW., NNE. to 0- 2 Overcast _.._.. 
8 

9 .. .do .......... 30.26 30.20 30.30 63 51 A7 61 40 55 56 51 63.5 .do.. 0- 3 Fair to  overcast 
... do.. .......... 0- 3 Ovcrciiat to fair 
E. by N. to 5. .  ... 1- 7 Bairtoovercaat 
SX. to WN W..  .. 3- 8 SpltallY, fair.. . 
W N  W. to SIC.. - ,  0- 4 ovci,casttofair 

.do. .  
do.. .......... 0- 3 Overcast. ..... 

N W .  to W., E .  . 1- 4 Overcast t o 

N. to SSE ....... 0- 4 Fair. 
t o 

ssw. 

cfear. 
NW., to NE.. ... 0- 2 Fair. ......... 

l 
NW., NE. east. 

WE. 

I . 

Doparture Bay, 30.22 29.94 30.08 60 51 55.5 50 50 54.5 5i 52 54.6 Variable ........ 0- 3 Overcast, tofdr 
British Colum- 
bia. 

.. .......... 
10 48 39 00 123 15 00 30. 55 49 52 
11 47 OR 00 124 20 00 30 22 29.80 30 01 01 54 57.5 Gl53 67 GO 55 57.5 

63 5g 01 
13 46 08 00 124 45 00 ao. 48 30. a8 no. 42 64 57 GO. 6160154 57 62 56 59 

15 
16 .... do.. ......... 30.02 20.94 29.98 71 5.3 63 
17 ... do. .......... 30.38 30.04 30.21 71 50 60.5 63 49 56 
18 46 14 00 124 03 00 30.38 30.04 30.21 62 49 55.5 61 49 55 
19 43 59 00 1% 03 00 30.36 80.08 30.22 08 58 62 64 54 59 

20 40 42 00 124 52 00 30 36 30.16 30.26 63 55 59 

30. 22 30.25 65 51 53 164 50 57 

12 46 07 00 125 14 00 30: 34 29.84 30: 09 61 58 59.5160156 58 

14 Astoria, Oregon. 30.40 30.22 30.31 63 56 59.6 60155 67.6 61 50 58.5 Variable ....... 0- 3 .. do ......... 
... .......... ....... ... do ........... 30.20 29.96 30. OR 63 64 58.5 60 53 56.5 62 57 59.5 

64 53 58.5 00 67 58.5 
0- 2 do 

61 57 59 

G155 58 
UO 57 58.5 Variable ........ 0- 8 Overoilst 

c ear. 

clear. 

..... 

161 54 57.5 59 50 54.5 N. to N W  ....... 3- 6 Fair to dear. .  
21 37 49 001122 28 30 30: 16 30.02 30.09 75 54 64.6 70 53 61.5 03 62 57.5 W. to "E.. .... 1- 4 Clear.. ....... 

I I I 

a6. h o r d  of meteorologioal observations by the steamer Albatrose, eta-Continued. 

d 
B 
I 

I 
.74 V - 
0- 2 

0- 7 
6- 9 
10- 7 
6-10 
8-10 
10 
10 
10 

0- 9 
0- 4 

0 
0 
0 

0-7-1 

8- 0 
7-10 

10- 0 

0- 5 

0- 8 

8- 0 
0- 8 
8- 0 
2- 8 
0- 8 
0- 8 
0- 7 
0- 2 
0- 9 

2- 7 
0-10 

7-10 
el0 

- 

Light. 

Light. 
Light. 

0 
0 
0 
0 
0 
0 

0 
Light. 

0 
0 
0 
0 

0 
0 

Light. 

Moder. 
ate. 

Light. 

Light. 
Light. 
Light. 
Light. 
Light. 

Light. 
Light. 

Light. 
0 

0 
Light. 

0 
0 - 

27. OBSERVATIONS O F  WIND, WEATHER, AND BAROMETER. 

From the 1st to the 4th of July daily sea breezes prevailed in San Francisco from 
the southwest with clear weather, the barometer ranging from 29.84 to 30.06. 

Leaving port on the latter date, we carried a light southwest wind nearly to Point 
Reyes, where it hauled to the northward and westward, increasing to a moderate gale 
the following day, with a heavy head sea. 

It moderated after we passed 460 00' 00'' north latitude, and in the Straits of Fuca 
we had a fresh breeze from southwest to southeast. It was fair to clear weather, 
except in the region of Oape Flattery and the Straits of Fuca, where it was partially 
overcast. 

Light to moderate southeast to southwest winds with generally fair weather pre- 
railed in the idand waters of British Columbia from the 10th to the 13th of July, 
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although some portion of each day was foggy. The barometer ranged from 29.94 to 
30.30. 

From Vancouver Island to Unalashka, light to moderate southwest and southeast 
winds were encountered until the 20th, and easterly winds thence to port, where we 
arrived on the 23rd. The weather was misty at all times, and frequently overcast or 
foggy, the sun appearing at, intervals, however, until the 20th, after which a dense fog 
prevailed. Light rain fell during some portion of each day. The barometer was high 
during the prevalence of southwest winds, riruging from 30.16 to 30.40, but fell gradu- 
ally to 29.80, with winds from the eastward. 

Easterly winds and foggy, rainy weather prevailed in Iliuliuk until the 28th, 
although the sun came out brightly on oue or two occasions. The barometer ranged 
from 29.72 to 30.00. 

It partially cleared for a few hours on the afternoon of the latter date, then the 
fog shut down until our arrival in Humboldt Harbor on the 31st. The winds were 
from northeast to southeast, light to moderate, the barometer ranging from 29.90 to 
29.72. A breeze came out from northwest on the following day, and from 6 a. m. to 
meridian it was clear, but a change to southeast brough, the fog in again for the 
remitinder of the day. 

It cleared for an hour on the morning of the 2nd, shut in again until noon, then 
cleared for several hours during the afternoon. 

August 3 was clear most of the time until 2 p. m., when the fog shut in for the 
remainder of the day. The winds continued from the eastward until the 4th, then 
hauled to southwest with rising barometer and clearing weather. 

They held in the same quarter from light to moderate in force until August 15, 
the day following our arrival in St. Paul, Eadiak. Four days were fair or clear, six 
days foggy, with clear weather a t  intervals, arid one day of dense fog. Rain fell 011 

five days, very light, however, little more than a heavy mist. The barometer ranged 
from 30.10 to 30.58. 

We remained in St. Paul until the 21st, north to east winds prevailing. The 
weather wa8 generally 'fair with intervals of fog and rain. A dense fog prevailed 
during the 18th, wind north, light to moderate, the barometer falling to 29.58. Light 
rain fell during four days. 

Light northerly winds prevailed until our arrival at Middleton Island on the 25th. 
The weather was generally fair, although there were intervals of fog on two days; 
barometer from 30.20 to 29.70, falling to 29.46 the following day, yet the weather con. 
tiuued clear and pleasant, except two or three hours of fog in the evening. Light rain 
fell on the 25th. 

Leaving the island on the evening of the 26th, we had light variable winds and 
frequent calms until our arrival in Departure Bay on the morning of September 3. 
The weather was generally fair, with intervals of fog, except on two day&, which 
were from fair to clear. Light rains are recorded on two days and moderate rain one 
day. The barometer ranged from 29.60 to 30.30. 

Leaving port on the moruing of September 6, we had rainy, misty weather during 
the day, aud overcast, partially foggy weather the following morning, clearing after we 
entered Puget Sound. We arrived in Seattle during the afternoon, where we remained 
until the 17th. Light variable winds and frequent calms prevlailed, with generally fair 
weather, although the mornings were foggy as a rule, and light rains occurred on five 
days, usually a t  night or'early morning. Barometer 29.82 to 30.34. 
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We left Port Townsend on the 18th of September and cruised off the coast of Wash- 
ington Territory until the 23rd, and Vancouver Island until t h e  29th, finally returning 
to Seattle October 2. Light variable winds prevailed on the day of our departure, 
followed by a moderate gale from southeast the following day, variable winds on the 
21st, light to moderate breeze from northwest to northeast until the 26th, and light 
variable airs with frequent calms until our return to port. The first three days were 
misty or rainy, followed by six fair or clear days, then five days of continuous fog, 
light rain falling during four days. The barometer ranged from 29.82 to 30.50. 

Light variable winds with fair weather prevailed in Seattle from October 2 to 
4, light northeast to west-northwest winds in Port Townsend on the Sth, with clear 
weather. Variable winds and light rain were encountered in Victoria, British Columbia, 
on the 6th. Fair weather prevailed a t  Departure Bay from the 7th to the loth, with 
intervals of fog and rain. The same conditions prevailed on the 11th in the Straits of 
Fuca and off Cape Flattery, and on the 12th a fresh gale from southeast to west-north- 
west occurred off the Columbia River, followed by moderate winds from west-north- 
west on the 13th, light rain having fallen every day since the 6th. Light variable 
winds and frequent calms with partially clear. weather prevailed in Astoria, Oregon, 
from the 14th to the 18th. Light rains fell ou th ree  days. The same conditions pre- 
vailed on the 19th on Heceta Bank, followed on the 20th by a moderate gale from 
northwest to north, moderating the following day as we approached theharbor of San 
Francisco. 

The barometer was very unsteady from the 1st of October, oscillating between 
29.80 and 30.46, the average being 30.12. 

Attention is called to the meteorological table on pages 82 to 84 of this report 
where the extreme and mean climatic conditions are recorded for each day. 

28. OBSERVATIONS RELATIVE TO OCEAN CURRENTS. 

From San Francisco to the Straits of Fuca the currents were to the southward 
and eastward, in the general direction of the coast line, and averaged 15 miles per day. 

Tidal influences only were felt through the inland passages of British Columbia; 
and from the north end of Vancouver Island to 1430 00' 00" west longitude the set was 
northerly, about 13 miles per day. I t  then changed to the southward and eastward 
(about 8. 220 E.), averaging 8 miles per day until we reached the island of Uualashka, 
near its western end. Thence to Unimak Pass it was about N. 750 W. one-half mile 
per hour. 

From the pass to Unalashka we were near the l&nd and affected by tidal influence. 
The same may be said when on leaving port we steamed through Unalga Pass 

and to the eastward parallel with the islands uutil w e  took a departure for Ugomok. 
A current of about one-half mile per hour N. 700 W. was encountered in runuing 

a line of soundings 45 miles off' shore and returning. It may have been the result of 
tides, as the vessel was within their influence several hours. 

Steaming across Unimak Pass to Promontory Cape the tide only was noticed. 
Thence to the east side of the Sannakhs a current of three fourths mi10 per hour waa 
encountered setting to the northward and eastward, and between the latter group and 
the Shumagins the set was in the same direction, about one-half mile per hour. 

Strong tides were found among the islaiid~ of the above group. 
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A subsequent run from the Sannakhs to Bird Island on August 4, developed a 
current of 1 knot per hour S. 68C W., so it will be seen that the currents are not uni- 
form, and it is more than probable that they are affected by the tides. 

While engaged in sounding off the east and south shores of the Shumagfns, from 
Atkin Island to Uhernabour, 8 current of seven.tenths mile per hour wa8 found setting 
S. 530 E. ; and from Castle Rock N. 84O E. 65 miles, thence to Mitrofauia Island we found 
it was setting N. 180 W., about one-half mile per hour. 

From Mitrofania Island to Light-house Rocks, and thence to Trinity Islands, the 
current was about N. 780 E., three-fourths mile per hour. 

We were within the iufluence of the tidal streams much of t h e  time while off the 
east coast of Eadiak, which affected us more or less according to our distance from 
land, and made it difficult to determine the amount of drift. The resultant of tides 
and currents indicated a set of about one-fourth mile per hour to the northward and 
eastward. 

On Portlock Bank north and east from Eadiak we found a curreut of four-tenths 
mile per hour S. 240 W. to longitude 1520 00' 00" W., S. 650 W. three-tenths mile per 
hour to 1480 30' 00" W., and 5.100 E. four-tenths mils per hour to 1470 30' 00" W., 
increasing in force and taking a more easterly direction as we approached Middleton 
Island. 

From the island to the reported position of Pamplona Rocks, and thence to lati- 
tude 550 30' 00" north, the curreut was to the northward and westward, averaging 
six-tenths mile per hour, and 8. 600 W. onehalf mile per hour to the south end of 
the Queen Charlotte Islands when we again came within the influence of the tides. 

From September 19 to October 21, between Cape Platterr and San Francisco, 
the current was to the southward and eastward, averaging about three-tenths mile 
per hour, except during one day OR Gray's Harbor and Shoelwater Bay, where it 
set north four-tenths mile per hour. 

* 

29. PARTIAL LIST O F  HARBORS AND ANCHORAGES BETWEEN KADIAK ISLAND 
AND UNALASHKA ISLAND. 

The following 1i.t of harbors and anchorages is inserted in this report chiefly for 
the purpose of calling t h e  attention of strangers to localities where vessels have found 
shelter. The information respecting them was obtained principally from local authori- 
ties, very few having been visited by the Albatross. In  dealing with this information 
it should be borne in mind that the iressels navigating the regions in question are for 
the most part light, handy schooners, and the availability of ? harbor is very apt to 
be considered with reference to 'the craft in which the informant has been in the habit 
of sailing. Some of the harbors are desiguated as good for all classes of vessels, and 
here again a word of caution may be necessary, as the largest vessel ever Been among 
the islands was probably :t sloop-of.war. 

The positions giveu are approximate, and are only intendod as a guide to enable 
the navigator to recognize localities iu  case of coufusion or absence of uames on h ~ s  
chart. The list is arranged with reference to longitude, from east to west. Too much 
dependence should not be placed on any of the charts of this region, as very few accu- 
rate surveys have been made, and most of the data are from the reconnaissances of 
early Russian navigators. The eye and the lead will continue to be the most reliable 
guides until the region has been properly surveyed. 
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Latitud1 
N. 

0 I I, 

57 37 O( 
57 20 O( 
57 37 O( 
57 47 55 

57 24 OC 

57 55 OE 

57 28 00 

57 58 00 

57 10 00 

57 18 00 
57 11 00 

57 OD 00 

57 10 00 

57 00 00 
50 51 00 

56 43 00 
50 29 00 

55 53 00 
55 48 00 
57 08 00 
57 05 00 
56 02 00 

56 01 00 

50 18 00 

56 18 00 

50 24 00 

55 57 00 

55 58 00 
55 52 00 

55 52 00 

54 55 30 

55 46 00 

54 56 00 

55 02 00 
55 49 00 

54 58 26 

55 03 18 
55 33 00 
55 04 00 

84 46 00 

58 12 oa 

2 ;; 811 
55 08 00 
55 06 00 

65 07 36 

Lon ‘tud #. 
0 I / I  

152 00 01 
152 OB 01 
152 05 01 
152 21 21 

152 08 O( 

152 18 O( 
152 25 O( 

152 36 O( 

152 48 O( 

152 57 O( 

153 00 OC 
153 13 OC 

163 17 OC 

153 20 om 
153 20 oa 
153 40 00 

153 58 00 
154 00 00 

155 24 00 
155 33 00 
150 18 00 
156 28 00 
156 41 00 

150 44 00 

150 51 90 

150 55 00 

158 07 00 

158 39 00 

158 47 00 
159 05 00 

159 08 00 

159 15 03 

159 18 00 

159 19 00 

159 21 00 

159 21 00 

159 22 18 

159 23 25 
150 27 90 
159 30 00 

159 31 00 

159 42 00 
150 46 00 
150 48 00 
159 55 00 

159 56 00 

List of harbors and anchorages. 

Harbors and nnchorages. 

Cape Greville to Low Cape, Kadiak Island. Anchorage may bo found near the  shore protected 1 fiom northerly winds. 
Chiniak Us. Kadiak Island. Ancborape protected from winds from west to  southeast. 
IIarbor of &. Paul, Kndiak Island. Outer and inner harbor, the former good for all  classes. See 

Coast Survey chart Xo. 770. 
Ugak Island. Anchorages on northwest and northeast extremities of the island, on either side of 

the sand point. 
Ujut  Bey. Afognak Island. Good harbor for all classes of vessels on the west side of the bay. 
Narrow Strait. Anchorage for all classea, off the settlement near the west end of Spruce Island, 

between it and K d i a k .  
Ugak Day Kadiak Island. Good harbor for all classes. There are rocks in the entrance which 

nit) easil; avoided in moderately clear woatlicr. 
Between &adink A f o p a k ,  Raspberry, and Whale Islands, a t  tho eastern cud of Northelm Strait. 

~ o o d  ancboragie for a11 classes. 
Port  Hobron. Sitkalidnk Island. Good harbor for all 

clnssos. There ale other harbors on the northeast and southwest sides of the  island. 
Kilmda Bay Kadiak Island. Good harbor for all alnsses. Several good harbors in tho bay. 
Old Harbor,’Karliak Islaud. A good harbor for all classes. Surroundeil by land of moderate ele- 

vation, and not liable to  i7iolent squalls. I t l i es  in the strait north of Lisinnsky Bay off an Indian 
village forinerly called Old Villnge, now called Three Saints by the natives. 

Lisiansky Bay, north of Bav of Throe Saints. Good harbor for a11 classes. It lies between the 
Bay of Three Saints and old Hnrbor. 

Bay of Throe Snints, Kadiak Irland. Good harbor for nll classes, but  it is surrounded by high 
land nocl subjected to furious “woollies” (squalls) in bad weather. 

KiSavak Bay, ICadiak Island. There are several anohoragrs in this bay. 
Alscntia Ray. Kadiak Island. Anchorage for all classes, but open to northeast winds when aheevy 

The second bay inside Cape Barnabns. 

swell ro1Gin. 

they have no harbors. 

- 
Runsian Ilnrbor Eadiak Idand. Good harbor for all classes. 
Trinity Islands ’south of Kadink. Anchorago may be found off the islands in good weather, but  

Tugiditk is very low with shod water extunding some distance from the 
shi~ro. 

Chirikoff Island. See Coast Survey ohnrt No. 780. Anchorage near northeast extremity. 
Cliirikoff Island. See Coast Survei chart No. 700. Anchorage off southwest extremity. 
Agripin Bay mainland. 
Po r t  Wran AI, mainland. 
Ohom-ee-ot %land, Semidi Islands. Anchorage for all classes under northeast end of island. See 

Chowee-ct Island. See Coast Survey ohart No. 780. Anchorage under northwest sido of the island 

Good haibor for small  vessels. 
Good harbor for nll clasaes. 

Coast Survey chart No. 76’6. 

for all classes. 

burvey chart No. 786. 

- 
A@ik Island, Scmidi Islauds. Anchorage for all clasaos on the east side of the island. Seo Coast 

Aghik Island. See Coast Survey c h w t  No. 780. Anchorage for all classes on the west side of 
tha ialarirl _I_ .1 

ChiLnik Bay mainland. Tliero are several ancliornges ill t l i ~  buy, tlie boat onu being undoi South- 
west Point: The outcr one between Chaukliut Island iind the h i n t .  Sec Coast Survuy uliaitNo. 
797. 

Mitrofunin Bay mainland. Mitiofanla Hurbor firat bnv on the cast sideof the en t imcc  to Mitro. 
fania Bnv. Fisi Ituucli bny socori~l buy un oast sido of entrance to 
Mitiofada Bnv. Anchorup  lor n l l  clusscs. Open to  eouiherly WindH. 

Long Bracll. West  aide of Mitrofnirin h y .  Anoliorage for 1111 &IIISHOS. Opon to soutlierly winds. 
Cliiuclil Isleiid. Anchorale for all clasabs on tho  northeast and north sides of the islands. See 

dood harbor for all cli18ac.a. 

Coast Survey c b r t  No. 798. 
Chiachi Island. See Coast Survey chart No. 798. Anchorage for all classes on northwest side of 

t h e  islaud. 
Simeouoff Island Shumagin Group Simeonoffsky Harbor. Good for small vessels, but  difflcult 

of entrnnce. dee Coast Survey chart No. 6’08. 
Jacob Island. Harbor a t  north end of Jacob Island, between it and Paul Island. Good for all 

clnssee. 
Twelve Fathom Straits, Shumagin Islands. Anchorage for all olaases with proteotion from easterly 

winds. See Coast Survoy chart  No. 806. 
Little Eoniiishi Sliuoiadn Group. Sandy bove. Good anohorage for all classes. Open to easterly 

winds. See doast  Surve chart No. 800. 
Alexander Point mainlanz Anchorage on the east side of the Point for 10 miles. Small islands 

break the swelf. 
NorthenRt Harbor, Little Koniushi, Shumagins. Good harbor for all classes. See Coast Survoy 

chart No. 806’. 
Northweat Harbor, Little Eoniushi. Good harbor for all classes. SeeCoaet Survey chart No. 756. 
Ivnnoff Bay, mainland. Good harbor for all classes. 
Big Eoniuslii Island. Yukon Harbor. Good for all classes. Anchora e may be had in many 

places on both sides of Biq Koniushi Islnnd. See Coast Survey ohart $0. 750. 
Chernabour Island, Shuinagin Group. Anchorage on oast aide of island. Open to all except west- 

erlv winds 
Fox Bay, mainland. Harbor for all clnases. Partinlly exposed to westerlv winds. 
Boulder Bay, mainlnnd. Anchorage for small vessels. Protected from edaterly winds. 
Mist Harbor, Nagui Island, Shumagin Group. Good harbor for small vessels. 
East Bight Negai Islarld. Good harbor for small vessels. Anohorages may be found in many 

places OD( either side of Nngai, near the island. 
Sanborn Harbor, Nagai Island. Excellent harbor for all classes. It is a deep bay Hurrounded by 

high laud nnd sailin vessels avoid it on account of frequent and long-continuud calms. See 
Coast S u r b y  chart $0.813. 
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Speoies. 

Latitudo 
N. 

Data. 

0 I ,I 

55 08 00 
65 03 30 
55 28 00 

55 22 00 
55 17 00 

55 11 00 

65 13 00 
55 19 17 

55 36 00 
55 20 45 

Time. - 

G5 21 00 
65 13 00 
55 14 00 
55 07 00 
65 18 00 
6.5 09 00 

- 
Latitnde 

north. 

0 I I1 

55 04 00 
65 09 00 
55 07 00 
54 58 00 
65 05 00 
64 25 00 

54 25 00 
54 26 00 

54 65 00 
64 43 00 
54 42 00 
64 44 00 
64 10 00 
54 05 00 
54 14 00 
54 04 00 
54 07 00 
53 50 00 
63 56 00 
53 53 00 
63 43 00 
63 29 00 
63 25 00 

Lon itnde 
$7. 

0 I I t  

iao 03 00 

160 19 00 

160 06 00 
I60 10 00 

160 24 00 

160 30 00 

160 30 00 
160 30 58 

160 35 00 
160 38 89 

161 IO 00 
161 23 00 
161 24 00 
101 48 00 
161 56 00 
161 5e 00 

1132 00 00 

162 19 00 

162 07 00 
162 09 00 
162 16 00 

162 28 00 

162 40 00 
162 48 00 

16'2 50 00 
163 09 00 
163 12 00 
163 18 00 
164 67 00 -. . 
105 04 00 
165 34 00 
165 51 00 
105 57 00 
i86 13 00 
io0 i 7  00 

167 2a 00 

166 32 00 
160 41 00 
167 03 00 

Liet of harbor8 and anohoraga-Continued. 

Harbors and anchorages. 

Ea le Harbor Nagai Island. 
Fakouth Hahor Nagai Island. Exoellent harbor for all classes. See Coast Survey ohart No. 808. 
Korovjn Island. 'Anohorage under northenat end of the island. Open to the northward and east- 

Exoellent harbor for all elassea. See Coast Survey chart No. 808. 

ward. 
Popoff Island. Pirate Cove. Good lirurbor for small vessels. 
Po off Island. Red Cove. Anohorage for all C i ~ ~ s e s .  Open to  south and southwest. See Coast 

&rve chart No. 814. 
Delaroff?Harbor, Unga Island, Shumagin Group. For all classes. Open to southeast winds whioh 

send in  a heavy swell. 
Bnrloff Harbor o n g a  Islaud. Good harbor for all olassoa. 
Ilumboldt Haibor, or Sandy Point. PopoffIsland. Good harbor for all olasses. Poaition given is 

for Sandy Point. See Coast Survey obart No. 814. 
Portage Bay mainland. Good harbhr for all olasaea. 
Coal Harbor' Unga Island. Good harbor for all classea. Position given-east extremity of Hound 

Island. sbe coast  Survo ohart No.815. 
coal  Bay. mainland. GooJharbor for all olaases. 
X'osnesensky Island. Anohorage under the sontheaat end. 
Wosnesenekv Island. Anchovape under the northeast end. 
Dolgoi Bay, bolgoi Island. Hnrbor for small vessels. 
Volcano Ehrbor, Bear Bay, mainland. Good harbor for all olasses. 
Nlooloffsky Anohora o mainland. Firs t  bay north of Moss Cape. Anchorage for all olasses. o en to westerly wfnhs. 
Bel&ovekv Anchora e Belkovsky Bay. Good anohora e for all olasses. Open to  easterly winds. 
Bailey's garbor, Befidvsky Bay. Good harbor for all o?mses. 
Kitcheii Anohoia To Belkovsk Bay. Good anohorage for all olaaaecl. Open to westerly winds. 
Deer Island, Foxksiand. Anoiorige between Deer and Box Islands. Good for all olasses. 
King's Covo. mainland. Harbor for all olasses. 
Caton Island Sannakh Gmup. Anohorage between Caton and Sannakh Ialands. For  small vessels. 

It is a dnnierous looalit . 
Pavloff Harbor Sannakh %eland. For small vessels. 
Aoherk Harbo;., Sannakh Island. For all olmaee. Open fiom north to northweat. See Coast Sur. 

vey ohart No. 756. 
Ainagnt Island. Anohora e for all olaaeee under the north aide of the island. 
Eiist Anchor Cove, Unlmaf Island. Anohorage for all classes. 
West  Anohor Cove Unimak Ialand. Anchorage for all claasos. 
Loras Harbor Uni&ak Island. For small vessels. 
Ugamok Isladd-Asbmiahk Island. Anohorage between the ialanda for a11 olasses. 
The Nook Ti alda Island. For small vessela. 
Akun Cov'e A%un Island. Anohorage for all olmses. Open to easterly winds. 
Vuloan C:o& Akutsn Island. Anohora e for all classes. Open to sovtherly winds. 
Akutan Hador, A k u h  Island. Good for a11 olasses. Best anohorage near the north shore. 
Gull Bay. Spirkin Island. For all classes. 
English Ba Unalaahka Island. Good harbor for all olasaea. 
Undasbka%ay. Iliuliuk Harbor and several good mohorages. See Coast Survey ohart No. 821. 
Makushin Ba , Unalasbka Island. Godd harbor for all olaseea. 
Kaahuga Hador, Unalashka Island. Good for all olasses. 
Chernoffaky Harbor, Unalashka Island. Good for all olwses. 

30. Reoord of w1bate.s Been during the aeaaon of 1888. 

1 I'osition. I 
Date. 1 Time. 

Latitude 

1888 
July I+. . 

Do .... 
Do. ... 

July 20.. 
July 21.. 
July 28.. 
JUly80.. 
Aug.6.. 
Bug. 8 . . 

Do ... 
Aug. 12 . 

Do .... 
13 . 

Ang. 21 . 

10a.m ........ 
3 p . m  ....... 
G22ir? : : : 
4 to  Op. m .. 
8 a. m. to mer. 
Mer. to  4 p. in.  
8 a. m. to mer. 
Meridian. .... .. . .do ......... 
4 t o 6 p . m  .... 
0 to 8 r.  m : ::: 
Merid an 
6 t o  8 p. m ....I 

0 
52 
52 
52 
52 
53 
53 
64 
54 
54 
64 
66 
60 
57 
57 

I I1 

36 00 
33 00 
23 00 
25 00 
02 00 
56 00 
11 00 
53 00 
34 00 
34 00 
52 00 
35 00 
20 00 
40 00 

Longitude 
west. 

0 I I1 

140 51 00 
147 49 00 
148 09 00 
162 40 00 
166 56 00 
166 07 00 
162 80 00 
158 60 00 
188 48 00 
158 43 00 
158 08 00 
152 54 00 
152 13 00 
151 32 00 

1 Position. 

Neridian .... 58 81 00 
-..do ......... 58 51 00 .. .do ......... 68 17 00 ... do ......... 58 17 00 
d t o 8 a . m  .... I50 31 oo 
Merialan .... 1 49 J i  i o  
4 t o 8 p . m  .... 47 36 00 
5 a. m. ........ 47 04 00 
10 a m to  mer. 46 41 00 
E a.'ni.'to mer.\ 48 61 00 
.. do ....... 48 54 00 
P t o 8  .m.... 461600 
Meridran . . - - 48 5Q 00 

Longitude 
West. 

0 I I1 

150 56 00 
160 56 00 
148 36 00 
148 36 00 
128 RR 00 
iii 68 00 
124 40 00 
124 89 00 
124 40 00 
128 22 00 
iaS i S  00 
124 28 00 
125 03 00 

Spt)oies. 

Finbaok. 
Killer. 
Finbaok. 
Killer. 
Blaokflsh. 

Do. 
Unknown. 

Do. 
Do. 

Killer. 
Unknown. 

DO. 
Do. 
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31. REPORT O F  THE ENGINEER'S DEPARTMENT. 

BY C. R. ROELKER, 
Passed Assistant Engineer, 27 S. .ATavy, in charge. 

The following statement shows the work done in the engineer's department of this 
vessel from July 1 to October 21, 1888: 

Total time covered by present report. _ _ _  - ... __. _ _  ___. __. . _ _  ..._.. ..__days .___ 
Total time the fires were lighted in  main boilers. _. _ _  - -. . .__. ...__. hours ... - 
Total time the fires wore lighted i n  donkey boiler.. __. .___.. ._ . . . -. ..do. - -. . 
Total time the engines were in  operation, including time spent in sounding, 

dredging, getting under way, etc .. -. - - -. . - _ _  - - -. . _ _  - __. - ___. ._. . - -  hours ... . 
Total time the engines were in operation, with vessel on her course.. ..do. ___. 
Total revolutions made by engines with vessel on her course: 
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1,31198 
1,078b8 

2,48698 

Starboard engine. - - ._. - -. - - - - - -. - - -. - - - - - - -. - . -. . -. - - - -. . . -. number _ _  -. 4,249,444 
Port engine. - - _ _  . . - __. - _ _  _ _  - - - -. . _ _  - - .. - - .*-. - - -. -. . . ... . . . - - - - .do. - -. 4,243,530 

Mean revolutions made per minute _.. . .._. .___. . .__. .. ___. .___ __. . __. .do.  .__. 
Total knots run. .____. . _ _  - ._ . - ___. . - - _ _  - . -. - .--. .__. _ _  _ _  .-. . . -. __. ._ . .do.  - - -. 
Mean knots run per hour __.. .__... . __. . _ _  - .__. ___. .__. .... _.___. ._-... do.. ..- 
Mean slip of screws __.. _ _ _  - - - - - . - -. -. __. - ..__._ . _ _  - . _ _  - ._. . .__--.per cent .__. 
Weight of fuel consumed in  main and donkey boilers.. _ _  - _ _ _ _  ___. ___.tons.. _ _  
Weight of fuel consumed in steniu cutters - - __. _ _  - - - _ _  __. - _ _ _  - _ _  - - .do.. _ _  - 
Weight of fuel consumed in  g a l l e ~  -. - - . . -. -. - - . . -. - -. - . -. . ._ -. . -. . - -. . .do. . -.  . 
Total weight of fuel consumed .___ _ _  -. ._ - -. - .__. . __. -. - __. .__ . __. .do.. _ _  - 
Amount of refuse in  fuel consumed ._ - - -. . -. - -. - - - - . - - - -. .. -. ___. .per cent. - - - 
Total weight of fuel consumed while engines were iu operation. - -. -. .-tons. -. - 
Mean number of pounds of firel consumed per hour ... - _ _ _  - .  _. - - __. .pounds .___ 
Total time the dynamo has been in  operation. -. . - - __. .__. __. - - - _ _  -. hours.. . . 

65.6 
8,771.1 

8.13 
15.33 

63W48 
fw% 

12%&% 
652&& 

521288s * 
890 
56625 

- 

15.3 

The mairi engines have worked quite satisfactorily, notwitlistandiiig they were fre- 
queutly subjected to severe strains. A single main boiler has been used at a time; 
up to July 13 the full grate surface of each boiler (583 square feet) was used; after 
that date the grate surface was reduced to 45 square feet by bricking OB 18 inches at 
the back of the grate in each furnace. Leaks have developed again in the bottom of 
the boilers, and some blisters have been formed in furnaces and back connections. 

The fuel used during th i s  cruise has been mainly Wellington and Nanaimo coal, 
The rapidity with which .these coals ignite and produce steam is of special advantage 
when this vessel is engaged in sounding arid dredging, and the demand for steam is 
intermittent and irregular. The large volumes of black smoke and soot produced are 
not only a source of annoyance and necessitate frequent sweepiug of tubes and con- 
nections, b u t  cause serious trouble, as the soot in the smoke-pipe ignites easily. The 
Wellington coal, which was mostly procured fresh from the mines at Departure Bay, 
Vancouver Island, gave results in steaming efficiency only sliglitly inferior to Welsh 
coal. Great precautions are necessary to prevent the spontaneous combustion of this 
coal in the bunkers. At Astoria, Oregon, smoke was observed to issue from t h e  after 
port bunker. It was found that, the rope covering on the auxiliary steam pipe was 
completely charred, and that a great heat had been developed in the surrounding coal. 
No actual ignition of the coal 'had taken place. The rope covering has been removed 
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from all the pipes in the bunkers, and asbestus and hair-felt covering is being substi- 
tuted and the pipes will be encased in wood. 

The Nanaimo coal obtained at Unalashka had been stored in a closed warehouse; 
in steaming efficiency i t  was 13 per cent. inferior to Wellington coal. The Nanaimo 
coal taken on board at Eadiak had been left exposed to the weather, without any cov- 
ering, and it appeased to have lost 18 per cent. in steaming efficiency on that account. 

Thirty tons of Seattle coal, taken on board at Unalashka, were more or less mixed 
with the Nanaimo coal in the bonkers, so that no accurate test of its steaming effi- 
ciency could be made, but a niarked falling off in the steam supply and an increase in 
the quantity of refuse were observed as soon as this lot of coal was used. 

Twenty tons of patent fuel (Anchor brand), manufactured from Welsh coal slack, 
were taken on board a t  Esquimalt, Vancouver Island. Its steaming efficiency was 
about 18 per cent. less thau that of good Welsh coal. 

The selection of the most economical fuel depends on the cost of the fuel per ton 
and it8 steaming efficiency. In a vessel engaged in making regular passages between 
certain ports, the steaming efficiency is easily measured by the weight of fuel con- 
sumed per mile steamed. But wheu this vessel is engaged in its regular duties of 
sounding, dredging, and fishing, the value of the fuel must be determined by the 
amount of work which can be done, starting out with a full supply of fuel on board, 
before it is necessary to return to a base in order to replenish the supply. As the 
apace available for the storage of fuel in the bunkers and on deck is limited, the bulk 
of a given weight of fuel is of importance; and as the demand for steam supply is 
intermittent and very irregular while the vessel is engaged i n  sounding, dredging, and 
fishing, a coal which ignites easily and produces steam rapidly, possesses considerable 
economic advantages. 

I find that in our boilers Wellington coal, fresh from the mines, has produced 
about 2 per cent. less steam than an equal weight of good Welsh coal; but that about 
10 per cent, more space is required to store a ton of Wellington coal than of Welsh 
coal. This vessel is therefore capable of carrying about twenty tons more of Welsh 
coal than of Wellington coal, and at our usual moderate rate of speed she would 
steam abouc 450 miles farther with the former coal. The superiority of Wellington 
coal, on account of the greater rapidity with which it ignites and generates steam, 
can not be expressed in exact figures, and varies aocording to the character of the 
work iu which the vessel is engaged. 

The Nanaimo and Seattle coals have about the same bulk as Wellington coal, and 
ignite with equal ease. The better quality of Nsnaitno coal used by u s  was 13 per 
cent. inferior to Wellington coal in steaming efficiency. The relative value of the 
two coals, as measured by the aotual useful work to be obtained from B full supply, 
would depend greatly on the distance of the base of supply from the field of work ; 
the greater this distance the sinallor the value of the inferior coal. 

It would be wrong to draw general conclusions from the unsatisfactory results 
obtained by u8 from the small amount of Seattle coal taken on board st Unalashka. 
An exarnination of the coal shipped from the coal wharves at Seattle, Wash.,clis- 
closed great differences in character and in the amount of incombustible matter mixed 
with it, 

Our experience with the Nanaimo coal procured at  Hadiak proved how rapidly 
these coals deteriorate when exposed to the infloeuce of the weather, especially in the 
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damp climate of western AlarAa. The coal should always be procured freshly mined, 
if possible, and when stored for future use it should be kept in a closed house. 

The only serious accident to the maohinery was the breaking of the conneoting- 
rod strap of the dynamo engine, caused by an original flaw. Fortunately no further 
damage was done. As the accident occurred a t  sea we were deprived of the use of 
the electric plant for nearly two weeks, until a new steel strap was obtained at Seattle, 
Wash. The new gypsy-hea,d fitted to the dredging engine for the purpose of reeling 
in the steel hawser works satisfactorily. 
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. S. Commission of Fish and Fisheries for 1888. 

SOUNDINGS. 

I 

ENGRAVED BY 

The Soundings are 
tom was reached a 
“,Albatross” in 188 

ssed in fathoms. Soundings n%arlceCI thus, i% etc., signify that n o  bot- 
depflz. Upright figures denote soundings ta7cen by the 7J X. -l? C. Xtr. 

1 others are talcen f r o m  existing Charts. 
ABBREVIATIONS OF BOTTOMS. 

Colors or shades and other qualities. MATERIALS. 

MATTnEws, BUFFALO AND NORTHRUP NEW YORK. co. 

MAGNETIC DECLINATION. 
J f u g n e t i c  &&nations am takeiz  f rom the U. S. Coast Survey  Report for 1889, dppenc l i x  No. 13, 
as crclczclatod t h e r e i n  f o r  Jrcizunry 1885. 

NAUTICAL MILES. 
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2.-REPORT OF EXPLORATIONS MADE DURING THE SUMMER AND AUTUMN 
OF 1888, IN THE ALLEGHANY REGION OF VIRGINIA, NORTH CAROLINA 
AND TENNIBSEE, AND IN WESTERN INDIANA, WITH AN ACCOUNT OF 
THE FISHES FOUND IN EACH OF THE RIVER BASINS OF THOSE RE- 
GIONS. 

BY DAVID STARR JORDAN. 

INTRODUCTION. 

Under the instructions of the U. S. Commissioner of Fish and Fisheries, HOU. 
Marshall McDonald, the writer undertook to make a series of exainiiiations of the dif- 
ferent streams of the Alleghauy regiori of Virginia, North Carolina, and Tennessee, 
and the streams of western Indiana. This examination had two general purposes : 
first, to ascertain the geueral character of the streams in quostion, their present stock of 
food-fishes and their suitability for the introductiou of species not uow found there ; 
second, to catalogue the fishes native to each stream, whether food-fishes or not, in 
order to complete our knowledge of tho geographical distribution of each species, and 
to throw light on the laws which govern geographical distribution. 

In the present paper is given a11 account of each stream, a list of the fishes found 
in it, aud such notes, zoological or economic, on each species as add to our knowledge 
of it, 

In  the work of the summer the writer had the very efficient help of his former stu- 
dents, Prof, Oliver P. Jenkius, of Do Pauw University, Greencastle, Ind.; Prof. Barton 
w. Evermanu, of the State Normal School, Terre Hmte, Ind.; Prof. Seth E. Meek, of 
Coe College, Cedar Rapids, Iowa; aud Mr. Charles H. Bollman, museum assistant in 
the Indiaus Universj ty. The prosecution of the work was also materially aided by 
the help given by Mr. Richard Rathbuu, assistant in charge of the work of scientific 
inquiry iu the U. S. Fish Com~nission. 

L The discovery of new species of fishes, which ainounted to fourteen in number, was 
a secondary feature of the work of the summer. These, with tho permission of the 
Oommissioner, I have described in a prelimiiiary paper' in the Proceedings of the 
D. S. National Museum. The new species are as follows: 
1. Noturus gilberti Jordan & Evermeiin. 
2- Noturus furiosus Jordan & Meek. 
3- MOXostoma rupiscartes Jordan & Jenkins. 

Roanoke River at Salem end Roanoke. 
Nouse River at Millburnie; Tar River at Rocky Mount. 

Catawba River at Marion and Morganton ; Buck's 
Creek et Plousant Gardcn ; Pacollot River near Spartanburgh, S. C . ,  etc. 

\ 

Description of fourteen species of fresh-mater fishes collected by the U. S. Fish Commission in 
the summer of 1888. Proceedings U. S. Nat. Mus., 1886, p. %I. 

Bull. U. S. F. O., 88-7 97 
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4. Notropis macdonaldi Jordan & Jenkins. Shenandoah River a t  Waynesborough; North River at 

5. Notropis kanawha Jordan & Jenkins. Reed Creek near Wytheville. 

6. Hybopsis watauga Jordan & Evermann. North Fork of Holston a t  Saltville; Watauga River at 

7. Chologaster avitus Jordan & Jenkins. 

8. Fundulus rathbuni Jordan &Meek. Allemance Creek; Reedy Fork of Haw River; Buffalo Creek 

9. Etheostoma rex Jordan & Evermann. 

Loch Laird j Buffalo Creek near Lexington. 

Elieabethtown, Tenn. 

Dismal Swamp outlet near Suffolk, Va. 

near Greensborough, N. C. ; South River near Salisbury, N. C. 

Roanoke River at Roanoke, Va. 

10. Etheostoma roanoka Jordan & Jenkins. Roanoke River at Salem, Roanoke, and Alleghany 

11. Etheostoma podostemone Jordan & Jenkins. Roanoke River at Salem and Roanoke; Maion’s 

12. Etheostoma swannanoa Jordan & Evermann. South Fork of Swauuanoa River a t  Black Mount- 

13. Etheostoma verecundum Jordan & Evermann. 

14. Etheostoma. Species nova. Tippecanoe River at Marshland, Ind. 

The streams examined may be grouped as follows : 

Springs; Neusle River at Millburuie; Tar River at Rocky Mount. 

Creek at Salem; Bottom Creek at Allegheny Springs. 

ain, N. C. ; Middle Fork of Holston at Mariou ; South Fork of Holston at Holstein Mills. 
Middle Fork of I-Iolston at Glade Spring. 

8.-Potomac River: 
1. East Fork of Shenandoah River, Luray, Va. 
2. Hawksbill Creek, Luray, Va. 
3. East Fork of Shenaudoah River, Wayuesborough, Va. 

B.-James River: 
1, James River at Lick Run, Va. 4 
2. Elk Creek Ifear Natural Bridge, Va. 
3. Cedar Creek at  Natural Bridge, Va. 
4. Buffalo Creek near Lexington, Va. 
5, North River at Loch Laird, Va. 
6. Swift Creek near Yeteraburgh, Va. 

1. Jericho Canal ( o d e t  to Lake Drummond), Suffolk, Va. 
2, Shingle Creek near Suffolk, Va. 
3. Spring Creek, Suffolk, Va. 
4. Canal feeder, Wallaceton, Va. 
5. Dover farm (ditch), Wallaceton, Va. 

1. Blackwater River, Zuni, Ve. 

1. Bottom Creek near Alleghany Spring, Va. 
2. Roanoke (Staunton) River at Roanoke and at Salem, Va. 
3. Mason’s Creek near Salem, Va. 
4. Back Creek at Poage’s Mill, Va. 

1. Tar River at Rookg Mount, N. C. 

1. Neuse River at Millburnie, near Raleigh, N. C. 
2. Little River at Goldsborough, N. C. 
3. Moccasin Swamp near Goldsborough, N. C. 

C.-Dismal Swamp (Elizabeth River) : 

D.-Chowan River: 

E.-Roanoke River : 

F.-Pamlico River: 

Cf.-Neuse River: 
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H.-Cape Fear River: 
1. Reedy Fork of Haw River at Fulk’s Mill. 
2. Spring Branch. 
3. South Ruffalo Creek near Greensborough, N. C. 
4. Little Allemance Creek near Greensborough, N. C. 

1. Little Yadkin River, or South River, at South River Post-offlce, near Salisbury, N. C. 
2. Second Creek near Salisbury, N. C. 
3. Jumping Run near Salisbury, N. C. 

1. Catawba River at Marion, N. C. 
2. Buck’s Creek at Pleasant Garden, N. C. 
3. John’s River near Morganton, N. C. 
4. Catawba River at Morgantou, N. C. 
5.  Pacollet River at Clifton, near Spartanburgh, €3. C. 
6. Tiger River near Spartanburgh, S. C. 
7. Forest Creek near Spartanburgh, S. C. 

1. Peak Creok, Pulaski, Va. 
2. Little Peak Creek, Pulaski, Ye. 
3. Reed Crook, Wythevillo, Va. 
4. Hatchery Stream, Wythevillc, Ve. 

1. South Fork, Holstcin Mills, Va. 
2. Middle Fork, Marion, Va. 
3. Middle Fork, Glade Spring, Va. 
4. North Fork, Saltville, Va. 
5. Beaver Creok, Bristol, Tonn. 
6, Watauge River, Eliaabethtown, Tenh. 
7. Doe River, Eliaabethtown, Tenn. 

1. French Broad River noar Asheville, N. C. 
2. Freuoh Broad River at Hot Springs, N. C. 
3. Spring Creek at Hot Springs, X. C. 
4. North Fork Swannanon, River near Black Mountain, N. C. 
5. South Fork Swannanoe River, Black Mountain, N. C. 
6. Swannauoa River near Asheville, N. C. 

1. At Mishnwaka, Ind. 

1. At  Plymouth, Ind. 

1. Blue River, Columbia City, Ind. 
2. Eel River a t  Logeusport, Ind. 
3. Lake Marinkuckee, Indiana. 
4. Tippecanoe River, Marshland, Ind. 
5. Deer Creek, C’auiden, Ind. 

1. Wabash River at Vinceunes, Ind. 
2. Wabash River at New Harmony, Ind. 
3. Black River at New Harmony, Iud. 
4. Gresham’s Creek at New Hltrmony, Ind. 
5. Patoka River, Patoka, Ind. 

I.-Great Pedee River : 

J.-Santee River: 

K.-Kanawha River: 

L.-Holston River: . 

M.-French Broad Rivor : 

N.-St. Joseph’s River: 

0.-Illinois Basin (Kaukakee River), Yellow Rivor: 

P.-Upper Wabash River: 

Q.-Lower Wabasli River : 

, 
b 
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Q.-Lower Wabash River-Continued. . 
6. Big Creek, Lynn Township, Posey County, Ind. 
7. Wabash River at Mackey’s Ferry, Ind. 

1. Big Pigeon Creek, Evansville, Ind. 
2. Cypress Swamp, Monnt Vernon, Ind. 

1. White River (West Fork), Spencer, Ind. 
2. Eel River, Cataract, Ind. 

R.-Lower Ohio River : 

8.-White River: 

The following is, in brief, the itinerary of the summer’s work : 
July 24.-Left Washington, in company with Prof. 0. P. Jcnkins, for Luray, Va. 
July 25, 26.-At work about Luray. 
July 27.-At Wsynesborough and Loch Laird; joined at Lexington by Prof. B. W. Evermann. 
July 28.-At Lexington ; drove to  Buffalo Creek. 
JUZY 29, 30.-At Natural Bridgc ; drove to Elk Creek. 
July 31.-Roanoke. 
Augurt 1.-At Salem j drovc to  Poage’s Mill. 
August 2.-At Salem. 
August 3.-At Alleghauy Springs; drove t o  Bottom Creek. 
August 4, &-At Pulaski. 
August 6.-At Wytheville. 
August 7.-At Marion; drove to Holstein Mille. 
August 8.-At Glade fipring, Va. 
August 9.-Drove to Saltville, Va. 
August 10.-At Bristol ; drove to  Beaver Creek, N. C. 
August 11, la.-At Johiison City ; drove to Elizabethtown, N. C. 
August 13, 14.-At Hot Springs, N. C. 

is compelled to  return home. 
August 15, 16.-At Asheville, N. C. ; drove t o  Long Shoals and Swannanoa River. 
Jztgust 17,18.--dt Spartanburgh, S. C. ; drove to  Clifton and to Tiger River. 
August 19, 20, 21 .-At Black Mountain ; drove to  North Fork. 
August 22.-At Marion, N. C. j drove to  Pleasant Garden. 
August 23.-At Morganton j drove to John’s River. 
August 24.-At Salisbury j drove to South River. 
AUgtist 25, 26.-At Greensborough ; drove to Reedy Fork and Allemance Creek. 
Augual27.-Was compelled to  return home, leaving Profcssors Jenkins and Meek to  complete the work. 

August %.-At Goldsborough, N. C. 
August 29.-At Rocky Monnt, N. C .  
August 31, September 1.-At Suffolk, Va. 
September 2, 3.-At Wallaceton, Va. 
September 4, 5.-At Norfolk, Ve. (Marine collections.) 
September 6.-At Znni, Va. 
September 7.-At Petersburgh, Va. 
September &-At Clifton Forge, Va. At this time, floods on the  James and Iianaivha Rivers made the 

completion of the work impossible, and Professors Jenkins atid Meek returned home. 
8eptember ‘/.-Professor Evermann and Mr. Bollmen began work in Indiana, at Spencerand Cataract, Ind. 
September 10.-At Evansville and Mount Vernon, Ind. 
September 11.-At Mackey’s Ferry, Ind. 
September 12,13.-At New Harmony, Ind. 
September 14.-At Patoka, Ind, 
Septembev 15.-At Vincennes, Ind. 
~Sq~tember 16.-Mr. Bollman re tuhed  home, giving place t o  Mr. Albert J. Woolmen, E student of 

Prof. Seth E. Meek takes the place of Professor Evermann, who 

Jenkins and Meek go to Raleigh and drive to  Millburnie. 

Professor Evermann. 
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September 17.-At Mishawaka, Ind. 
September 18.-At Plymouth, Ind. 
September t9.-Lake Maxinkuclcee. 
September 20.-At Marshland, I d .  
Septenrber 21.-At Logansport, Ind. 
September 22.-At Camdon, lnd. 

Here cold weather caused the relinquishment of the work for the present season. 
On November 5 a small collection was irisdo by Mr. W. E. Clapharn in Blue River, 
Columbia City, Ind., and by him turned over to the U. S. Fish Commission. 

A.-THE POTOMAC RIVER. 

The Shenandoah River is one of the chief tributarics of the Potomac, into whioh 
it flows froin the southwest a t  Harper‘s Ferry. The Shenandoah is a comparatively 
clear, swifk stream, having its rise in cold springs. It flows between two parallel 
ranges of mountaim, chiefly over limestone rocks. In  dry weather the waters of the 
Shenaucloah are decidedly bluish in hue, like those of most limestone streams, but 
after rains they are stained with the red color of the soil. 

Collections were made a t  three points in the Shenandoah Valley, as follows : 
1. 8henandoah River  ( E a s t  Fork) at the ford and ferry, 5 miles west-northwest of 

Luray Village.-At this point, below the inill-dam, tho stream is rather broad and shal- 
low, with considerable currelit. The bottom is covered with loose rocks and pebbles, 
with occasional outcrops of rocks in place. I u  some quiet spots the bottom is rather 
muddy, and tlrere are numerous water weeds. This is ;L good locality for seining, but 
fishes are Romewhslt scarce, and not many kinds were found. The temperature July 
26 was 780 Fahr.’ 

2. Bawlcsbill Creek from Luray to a point about one-half mile below the town.-A 
rather swift, shallow stream, 8 or 10 fcet in width, the bothom very stony, aud slimy in 
the quiet places. The water is warm and far from clear, being stained yellow by 
clay. Temperature July 25 was 800 Pahr. 

3. Nbenatzdoah River ( E a s t  Fork) at  Waynesborough, Van-At this point, near its 
source, the river is clear, flowing over a rocky or gravelly bottom. The water i R  cold, 
most of it coming from a few large springs, some of them near Waynesborough, all 
within 4 or 5 miles of the town. 

In  the following list of species those found in the Shenandoah River near Luray 
are marked S, those ill Hawksbill Creek H, and those at Waynesborough W. 
1. Ameiurus nebulosus (Le Suenr). S., H. 

The temperature July 27 was G90 Fahr. 

Small specimens common in mud and weeds. A. 21. 
2. Noturue insignis (Rioherdson). ‘ I  Mad-Toni.” S., H. 

Rather coiumon among weeds. Well known to the negroes here, as elsewhere in 
Virginia, by tile appropriate name of Mad-Toni. Oolor, light yellowish brown; the dor- 
Sal, aiial, caudal, and pectorals edged with black in the adult. 
3. Anguilla anguilla (L.). rrZeZ.17 H. 

Frequently taken. 
S., H., W. 

Very common in sluggish waters. 
4. Catoatomus teres (Mitohill). 

‘811 of the temperatures mentioned in this ruport relate to the water iu the streams. 
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5. Catostomus nfgricans (Le Sueor). S., H , W. 
Equally common, but in swift waters. 

6. Hybognathus nuchalis Agassiz. W. 
Three rather sinal1 specimens. Compared with examples from Parke County, 

India>na, these are a little less elongate and darker in color, with a plumbeous lateral 
band, and back and aides thickly punctate. 
7. Notropis megalops (Rafinesque). H., W. 

Common only at Waynesborough. 
8. Notropis macdonaldi, Jordan & Jenkins. W. (Jordan & Jenkins, Proo. U. S. Nat. Mus., 1888, 

Five specimens. The types of this interesting new species were obtained in the 
p. 354). 

cold waters at Wapnesborough. 
9. Notropis analostanus (Girard), S., H., W. 

Common. Compared with specimens of the western species or variety, N. whipplei 
from White River, Indiana, the Virginia examples are less elongate (depth of adult 
male 39 in length instead of 4) and t h e  scales arelarger (lat. 1. 34 or 35 instead of 38 
to 40). These characters, already noticed by Professor Cope, seem to be reasonably 
constant. For the present, therefore, I retain N. analostanus as a species distinct from 
N .  whipplei. 

10. Notropis ammnus (Abbott). S., W. 
Common, especially at Luray. This species is closely related to 3. rubrifrons, but 

deeper in body, more compressed, and with notably swaller scales before the dorsal. 
These specimens vary a good deal among themselves, those from the river at Luray 
being larger, much paler in color, and with decidedly larger eye as compared with 
those from Waynesborough. The latter resemble N. rubrifrons more closely than the 
former, but all probably belong to the same species. 

I The largest specimens approach in form the rather poor figure given by Abbott of 
his Albulrmellus amae?tus,l and they axe probably specifically identical with the latter! 
a,s Abbott's description agrees in all essential respects. Head, 4; depth, 55 (42 to 
5&), I). 8, A. 10. Scales, 6-39-3. Length (Luray), 3$-inc,hes. Body elongate, com- 
pressed, the form varying somewhat. Heail sub-conic, more or less compressed; eye 
large, rather longer than snout, about 35 in head, its size largest in Luray specimens. 
Mouth large, oblique, the maxillary reaching to j u s t  pa8t front of eye, the jams about 
equal when the mouth is closed. Scales of back smaller than in related species, there 
being 22 to 26 (rarely 18 to 20) rows between the occiput and the dorsal fin. Latoral 
line much decurved. Dorsal fin inserted behind ventrals, rather high, and rather 
large, its free edge concave ; pectorals moderate, scarcely reaching ventrals, which 
extend to vent. Color translucent green; sides silvery, in some specimens a faint 
plumbeous band ending in an obscure plumbeous spot. Some specimens with dark 
points along latcral line. Pins plain. 

This species is abundant in the river channels, both at Luray and at Waynes- 
borough. Numerous specimens were taken. Specimens from tho Potomac similar to 
these have been formerly identified by me as Notropis photogenis (Cope). I t  may be 

'Abbottrs Amer. Nat. VIII, p. 334. D e l m w e  and Raritau Rivers. 
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that this ider.tification is correct, but as yet I have not found a genuine phtogenirr in 
Atlantic waters. 
11. Notropis procne (Cope). S. 

Rather common in the river. These specimens agree very well with Profemor 
Cope7s description of Eybopsis longiceps, except in the form of the preorbital bone, which 
is but little longer than deep. Compared with N .  microstomus (Rafinesque)=(N. delicio- 
sus stramifieus) from White River, Tudiana, N. longiceps differs chiefly il.1 the higher fins, 
more elevated back, slenderer tail, and more rapidly ascending profile. The scales 
are a little larger in N. Zongiceps (let. 1. 34), and the dark punctulatious along side and 
a t  base of caudal are more conspicuoiis. There is a striking difference iu the height of 
the dorsal fin, its longest ray being about as long as head in  N. longiceps adult, and about 
three.fourths bead in N. microstomus of the same size. The lateral line is also less 
decurved in N. longicgs than in the other. 

I have no specimens of Notropisprocne for comparison. My specimeus agree with 
Cope's description of the latter and with my own notes on it. I therefore regard 
longiceps as a synonym of proone. 

I may here note that Hemitremia vittata Cope, from the Holston, seems to be the 
same as Phominus jiainmeus Jordan and Gilbert. The teeth are described by Cope as 
P5 instead of 2,445, 2, but in othor respects Cope's desoription agrees with our speci- 
mens. The species may stand as Phoxinus vit tatw. 
12. Phoxinus margaritus (Cope). S. 

A single specimen. Head, 4 in length ; depth, 44; A. I 9 (not I 8) ; dorsal low ; 
scales, 58; lateral line incomplete, the pores mostly ceasing not far behind middle of 
body; body dusted with black specks; a narrow lateral streak of plulnbeous on mu- 
del peduncles. 
13. Hybopsis kentuckiensis (Rafinosque). 8. 

Common in t h e  river. 

One small specimen. 

Scarce. Lat. 1. 53 to 60. 

Very common in brooks and springs, scarce in the river. Lat. 1.63. A black lat- 

14. Semotilus bullarie (Rafinesque). 8. 

15. Semotilus atromaculatus (Mitohill). H., W. 

16. Rhinichthys atronasus (Mitohill). S., I*., W. 

eral band, with yellow or orange below it. Scales of back more or less mottled. 
17. Rhinichthys cataract@ (CUY. & Val.). S., H., W. 

between anterior nostril and base of caudal. 
18. Exoglossum maxillingua (Le Sueur). '' Niggw-Diok.JJ S., H., W. 

Very common. Lat. 1. 62 j snout much projectiug ; iusertion of dorsal mid way 

Very common in the river. Lat. 1. 62. 

Two large specimens from the river. Lat. I. 44. Body i n  one specimen with 
about 15 silvery cross-bands, most of them narrower than the dark inturspaces; back 
and fins unspotted. The second specimen hits about 11 very narrow dark cross-bare, 

19. Fundulus diaphanus (Le Sueur). S. 
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not one-third the width of the interspaces, which are of the color of the body ; back 
with some dark spots. 
20. Micropterus dolomieu (LacBpbde). S., W. Seen also at Harper’s Ferry. 

Common. The black bass is not a native of this river, but was introduced from 

It is evident that the specieR finds congcnial surroundings in the Shenandoah. 

S., H., W. 
Common, especially in deep eddies and below logs. 

the Ohio in to  the Potomac some thirty1 years ago. 

21. Lepomis auritus (L.). 
Scales on the cheek small, in 

7 or 8 rows j scales on breast small. These correspond to the typical variety auritus 
in McKay’s arrangement. 

22. Lepomis gibbosus (L.). W. 

(See Jordan and Gilbert, Synopsis, p. 477.) 

One large specimen taken et Waynesborough. 

23. Etheoetoma flabellare (Rafincsque). 
Very abundant. These specimens are similar in color to others from Indiana and 

from Cayuga Lake, New York. The only diffrrence noticeable is that the pectoral fins 
of t h e  male are faintly barred in Virginia specimens, not in the others. The body in the 
Virginia specimens is on the average a trifle deeper, and the tubes of the latera,l line 
are developed slightly farther on the average than in western specimens, but these 
clitl’erences do not justify separate names. 

24. Etheostoma nigrum (Bafinesque). Var. efulgms Cfirard. S., H. 
Very common, especially in shallow water among weeds; not found in the colder 

waters at Waynesborough. 
These specimens seem to correspond to the Arlina efulgens of Girard, described 

from a tributary of the Potomac. The coloration is that usual in this species aud the 
dark bar below eye is very well marked. The males have the dorsals extremely high, 
the membranes largely black, the rays spotted with white ; seven dark cross-blotches 
on back; eight faint dark marks on side j a small spot at base of caudal. D. IX-13, 
A. 1, 9. Scales 43, 43,44, 47, 49, in five specimens. Length of largest, 39 inches. 
Opercles scaly; cheeks, nape, and breast naked ; usually one or two scales on cheek 
behind eye. 

An extended comparison of specimens of ( 6  Boleomma” from various parts of the 
country has convinced me that olmstedi, efulgens, atromaculatum, vexillare, and 
maculaticqs must all be regarded as forms, or at the moet, subspecies under Etheostoma 
nigrum. Individual variations are numerous and perplexing and in  large series ; 
intergradations of all sorts appear. 

S., H., W. 

1 Common report at Luray places the introduction of tho black bass at about 1876. This date, 
however, is certainly incorrect, for Professor Cope says in 1869 (Journ. Ae. Nat. Sci. Phila., 1869, p. 
217): “It  appears from statements mado to me by J.  Delaplaine, of Wheeling, and Prof. J. B. Davis, 
of Roanokc College, Virginia, that the MioroTterua [dolomieu] wae introduced from sixteen to twenty 
years ago into the headwaters of the Potoruac from the Ohio, and that they have greatly increased 
since that time. They are now said to bo very abnndmt in the Shcnandoah. By snbseqneut refer- 
ence to the Smithsonian Report for 1854 (p. 290), I find that this fact has been recorded tliere by Mr. 
John Eoff, of Wheeliug, who states that this transfer, which has been so successful in ita resulta, wae 
made by Mr. William Schriver, of the aame place.” 
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Comparing specimens of E. Izigrurn from Raccoon Creek, Parke County, Ind., with 
the Luray fishes, I note that the western E. nigrunh is a slenderer fish, with the dark 
spots smaller; the black bar below eye almost obsolete, the snout longer and less 
blunt, a little longer than eye in Indiana specimens, a little shorter in those from 
Luray. Mouth in E. nigrunb a littlelarger and lessoblique. Scales 48 to 5Oin E.nigrum, 
the cheek always naked. D. IX, 12. Boleosoma nbaculatum Agassiz and B. brevipinlze 
Cope are identical with B. Izigrune. 

25. Cottus bairdi Girerd. H. W. 
Common about springs ; very abundant at Waynesborough. Our specimens cor- 

respond to var. Carolina:, Gill. It seems to Ine that the name Cottus should be retained 
for this group, rather than for the iuarine forms. 

The original application of t h e  word C‘ottzcs was to the Miller’s Thtimb of Europe, 
Cottus gobio L. The genus Cottusof Linnms, however, included the marine sculpins as 
well a8 the Miller’s Thumb. Six species are placed in Cottus by Linnaus in the t,enth 
edi tiou of the Systema Natura, cataphractus, quadricornis, grumiens, scaber, scorpius, and 
gobio. Of these species, the first, third, and fourth were early removed as types of other 
geuera, and do not belong to the Cottida: as now understood. The question a t  present 
relates only to C. Scorpius and C. goBi0, as to which should be considered the type of 
the genus Cottus. 

The nanie Cottus is taken from Artedi, the author who first used the word in a 
properly generic sense. The species described by him form the bases of the Linnrean 
names, and were gobio, qiiadriconzis, Scorpius, and cataphractus. Prom the syuouymy 
given by Artedi i t  appears that the name Cottus was adopted by him from Gaze and 
other early writers, all of whom used it only for the Uottus gobio. The word is followed 
back by Artedi to the I ~ ~ T G  of Aristotle, which he says is writteii Iiorrbc (Ilrjrroc) in 
old manuscripts iu  the Vaticanlihrary. So far as ancient usage goes, the name C’ottus 
Would belong to Cottus gobio. But under our present rules ancient usage would couut 
for nothing in deteruiiuing the type of a modern genus. Each of the species called 
Cottus by Linuaus  would have an equal right to be regarded a8 the type of the genus. 
We should therefore, ascertain which species was so selected by later authors who have 
Subdivided the genus Cottus. 

About 1735, Steller discovered one of the species of this group, apparently the one 
since called poZyacanthocep7~aZu~ (Pellas) and jaok (Cuv. 6t Val.), a near relative of 
c. Scorpius. The description left by Steller was puhlished by Tilesius in 1811 (MBm. 
Acad. Petersb., 1811, IV, 273) under the name of b L  Myoxocephalus stelleri.” 

The word bL#telleri,” as is evident from the usage of Tilesius elsewhere, is not 
intended as a, specific name, but as the authority for the generic name Myo~ocepl~alus. 
No specific name is given by Steller, who was a non-binominal wker ,  previous to 
~ i n u s u s ,  and none is supplied by Tilesius. The name Nyo~ocephalus may therefore 
be disregarded. 

The next authors concerned  re Cuvier and Valenciennes (Hist. Nat. PoisE., IV, 
1829, 142), who make this remark of the genus Uottus, restricted by them to tlie 
“Chabots” gobio, etc.), and the ‘ 6  Ohaboisseaux” (Scorpius, eto.): “Ce genre avait pour 
type primitif un petit acanthopterygien de nos rivihres” (i. e., C. gobio L.). This 
statement should apparently be regarded RR 8, selection of Cottus gobio as the type of 
Oottzce in the modem sense of the word b b  type.” 
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In 1842 DeKay gave the generic name Uranidea to an American species (qui- 
escens=gracilis), congeneric with C. gobio. Evidently DeEay was unacquainted with 
C. gobio, and regarded his Uranidea as a new type in the family. 

In 1850 Girard, recalling that the type of Cottus of Gaza, Artedi, and Cuvier was 
C. gobio, proposed to  separate the genus Cottus as then understood into smaller 
genera, retaining the name Cottus for the LLChabots?7 of Cuvier, and giving to the 
( L  Chaboisseaux” the new name of Acanthocottus. 

Girard remarks: “Had the name of Cottus belonged to the marine species of the 
group, instead of being founded on the fresh-water C. gobio, the new name Aoantho- 
cottus would. have been unnecessary. In that case we might have called the fresh- 
water species Uranidea, and the marine ones Cottus, with equal propriety, although 
the original idea of the genus Uranidea was a mistake of the author.” (Girard, Mon. 
Cottoids, 1850, 9.) 

In 1863 Putnam remarks : 
K g  We do not see the necessity of the name Acanthocottus, proposed by Girard for 

the marine tspecies of the old genus Cottus, when DeKag, many years before, by giving 
the name of Uranidea to one of our fresh-water species, recognized the two genera. 
It may be t h a t  DeKay did not have the Cottus gobio in view when he proposed the 
name of Uranidea, but his U. quiescens is the American representative of the Cottus 
gobio of Europe; and, therefore, as he was the first to distinguish the two genera 
included under the name of Cottus, his name should be retained for the fluviatile 
species, and that of Cottus for the marine, called By Girard Acanthocottus. 

“If the principle adopted by Girard were followed it would involve the change of 
such a, large number of generic names as to create the greatest confusion in nomen- 
clature.” (Bull. Mus. Comp. Zool., 1, 2, 1863.) 

Later American writers have adopted these views of Putnam, while European 
authors, without exception, have left the two groups together under the name of Cottus. 
It seems to the writer most natural to regard the two groups as separate genera. 

To decide which of these genera should be known as Cottus, we may now recapitu- 
late the evidence. 

(1) If we take ancient usage as our guide, the type of Cottus is 0. gobio, and the 
scorpius group should stand as Acanthocottus, the earliest generic’name applied by a 
binomial author. 

(2) If we take the first definite and explicit assignment of a type to Cottus 
(Cuvier, 1829, or Girard, 1850), we have the same result. 

In my opinion the view stated under (2) should be adopted, and Cottus shonld 
stand for Cottus gobio, and Acantlbocottus for C. scorpius and its marine congeners. 

The following is an outline of the synonymy of the two groups : 

COTTUS (Artedi), Linnoeus. 

(Miller’s Thambs ; Chabots.) 

Cottue Cteza, Rondelet, and of the ancients. 
<Cottus Artedi, Genera Piscium, etc., 1738. 
<Cottus Linuoeus, Systema Naturq 1758, 264 (including diverse elements besides gobio, ~corpiu8, eto.). 

Cottue Cuvier, RBgne Animal, 11, 1827 (restricted to the ‘‘ Chabots” (gobio, titc.) and the “Cha- 
boirJseaux ” (eoorpiue, eto.). 
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Cottus Covier &, Valenciennes, Hist. Nat. Poiss., IV, 1829,142 (gobio,  mentioned aa ‘‘ type primitif”). 
Uranidea DeKay, N. Y. Fauna, l?i8hosJ 1842, 61 (quiesceiLs=grariZis). 
Cottus Girard, Proc. I3ost. Soc. Nat. Hist., 1850, 111, 183, 303 (gobio). 
Cottopsis Girard, Proc. Bout. Soc. Nnt. Hist., 111, 1850, 303 (asper). 
Uranidea Piitnam, Bull. Mus. Comp. Zool., I, 18K3, 2 ( g V a d i S ) ,  and of recent American writers. 
Potamocottus Gill, Proc. Bost. Soq. Nat. Hiut., VIII, 40, 1,961 ( p U n O t U l U t U 8 ) .  
Tauridea Jordan & Rice, Jordan, Man. Vert. E. U. S., cd. 2, 1878,236 (rioei). 

ACANTHOCOTTUS, Girsrd. 

(Sculpins; Chaboiseeaux.) 

<Cottus Artedi, Genera Piscium, etc., 1738. 
<Cottus Limans, Systerna Natura, 1758, 264 (iu part). 

Myoxocephalus Steller MSS, Tilesius, M6m. Acad. Petersb., 1811, IV, 273 (non-binomial ; no ape- 
cific mnie  ; description from ill. yoZyacaicthoro~~.l,laZzts, Pallas). 

<Cottus Cnvier, RBgne Animal, 11, 1827 (Chaboisseaux). 
Acanthocottus Girsrd, I’roc. Bost. Soc., 1x1, 1850, 183, 303 (vaviubilis, soorpius, etc.). 
Cottus Pntnam, Bull. Mus. Comp. Zool., I, 1863, 2 (soorpius). 
Boreocottus Gill, Proc. Acad. Nat. Sci. Phila., 1859, 166 (millaria). 
Porocottus Gill, Proc. Acad. Net. Sci. Phila., 1859, 166 (qzcarlrijiilis). 
Megalocottus Gill, Proc. Acad. Nnt. Sci. Phila. , 1861. l G 6  (pZnlyoephaZt~s). 
Oncocottus Gill, Proc. Nat. Sci. Phila., 1862, 13 (quadricomis; possibly a valid genus). 

The oldest mame poseibly applicable to this species is Cottus cognatus of Richard- 
son, based on specimens from Great Bear Lake. As our species is verx abundant in 
Lake Superior, it is not urililtely that this cognatus is the same. Richardson’s descrip- 
tiou agrees well with our Lake Superior specimens: but it is too brief to give certainty 
of identification. The Cottus ric6arrdsoni of Agassie, from Lake Buperior, seems to be 
not specifically different from specimens from Virginia, Kentucky, and Missouri. The 
name richardsoni should not be used, as the earlier Trachidermis rickardsoni of Heckel 
is also a Cottus (= Cottus asper, Richardson). The oldest unquestionabIe name is ap- 
parently that of Cottus baird; Girard: 

For the present, then, the commonest American Cottus, the miller‘s thumb, blob, 
mull-head, bull-head, or muffle-jaws, may stand as Cottus bairdi. 

Crayfishes were abundant a t  Waynesborough, but none were seen at Luray. 
The fish fauna of the Shenandoah, as a whole, does not seem to be a rich one, notwith- 
Standing the favorable character of the waters. This fact accords with the view 
already stated by me (Science Sketches, p. 114), that connection with a large hydro- 
gral)hic basin is one of the chief elements in giving to a river a varied fish fauna. A 
large number of‘ the species found in the Kanawha or the Holston would doubtless live 
and multiply in t h e  Shenandoah if they could get there. Probably t h e  channel cat 
(Ictalurus pulzotatus) could be as profitably and as successfully introduced as the black 
bass has been. 

&--THE JAMES RIVER. 

The James River has its rise in the Alleghany Mountains in West Virginia. It 
breaks through the Alleghany Uhain and the Blue Ridge, and then, a considerable 
river, flows eastward to the sea. Its waters for the most part are clear, and in  its 
upper course comparatively cold. Most of its tributaries are swift, springfed mount- 
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ain streams ; even those of the lower part of the course have the same general ohar- 
acter, although most of these streams become muddy and yellow after rain. Eleavy 
rains and consequent floods in the early part of September prevented the completion 
of our work in the basin of the James River. All our collections were made in streams 
of the hill country. It is known, however, that the fauna of the lowland course of the 
James resembles that of the Blackwater and of the Tar, described farther on. 001- 
lections were made in the James River basin a t  the following points : 

1. James River a t  Lick Run, six miles east of Clifton Forge, at a poiut near where 
t h e  river breaks through the Alleghany Mountains. C~llect~ions made September 8. 
Tho locality is a good one for collectiug, but the heavy rains had so raised the river 
that little work could be done. The same cause prevented any work being done at 
Gala Water, a station below Clifton Forge. This point will probably be found, in 
favorable weather, to be the best point for making collections in the upper course of 
the James. Species collccted at Lick Run are marked L. 

2. EZ7e Creek opposite Natural Bridge station, 4 miles southeast of the Natural 
Bridge. Elk Creek or “Dry 
Bun” flows into James lLiver froin the south, its mouth being a short distance below 
a point opposite the railroad station of Natural Bridge. I t  is one of the most attrac. 
tive streams examined by us ; a very clear, cold trout-brook, running over rocks and 
shingle, and having a t  intervals deep pools, some of them 4 to 8 feet deep, and 
most of them shaded by alders and other trees. The stream is remarkably well 
stocked with fall-fish. some of them in tbe larger pools reaching a length of more 
than a foot. Trout. are also very abundant, as is shown by the fact that five were 
caught with t h e  Baird seine. A few specimens (Lepomis gibbosus, Boleosoma nigrum, 
Notropis amamus, Micropterus dolomieu) were caught in James River, a t  the mouth of 
this creek. Species from E l k  Creek are marked E in the followi~ig list. In our 
work about Natural Bridge, we are under especial obligations to Oolonel Parsons, pro. 
prietor of the hotel at Natural Bridge. Colonel Parsons accompanied us himself to 
Elk Creek, and freely oEered us the use of his team. 

3. Cedar Creek at Natural Bridge.-Cedar Creek is a small brook fed by springs, 
with cold and rather clear water. Across its gorge Btands the farnous Natural Bridge. 
Below thebridge i t  Bows to the James Biver through a rocky ravine. Our collec- 
tioris were made July 30 in a pool underneath the Natural Bridge. The stream 
being small and swift, contains but few species, By far the most abundant of these 
is #qualius vandoiuulue. 

Bufulo Cree76 at  and above BuEdo Mills, about 5 miles south of Lexington, 
Va. Collections made July 28; temperature 740. Buffalo Creek is a rather clear, 
very swift stream, flowing over a very rocky bottom, and containing many broad 
shallows, deep pools, and Rome small water-falls. The north side of the stream is 
largely abrupt and rocky, the south side shaded by sycamores and willows. The 
water is warm, but in most respects the stream is well adapted for collecting, 
especially below the dam a t  Buffalo Mills. tributary of North 
River, joining the latter near its mouth. 

5. North River at Loch Laird Station, about 6 miles northwest of Balcouy Falls, 
Va. Collections made July 27;  temperature 760. North 1Liver is a rather clear, 
Bwift hill-stream, rising near Lexington, V:I., atit1 flowing into the James Biver above 

It should be visited again. 

Oollectiotis made July 30; temperature about 680. 

4. 

Bugalo Creek is 
Species from this stream are marked B. 
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Balcony Falls. It was in earlier times converted into a canal by an elaborate system 
of dams and locks. Our collections were made at a point a few rods above the wagon 
bridge at Loch Laird. The stream 
is shallow and rather swift, running over gravelly bottom. The banks are covered 
with willows, and along the shore is a thick growth of Ruellia. Not much time was 
spent here, and the space fit for seining which can be worked is small. Species taken 
in the North ltiver are marked N. 

6. Swift Creek, about 5 miles north of Petersburgh, Va. Collections made Sep- 
tember 6. The collections in this stream were made during 8 heavy rain and 
under unfavorable circumstances. Immediately below the dam in Swift Creek the 
stream is very rocky ; lower. its current is less rapid, with deep holes here and there. 
Although this stream is one of the tributaries of the lower course of the James, its 
fauna is essentially that of the upland streams. The notaworthy difference consists 
in the presence of the shad, rockfish, gizzard shad, and pike. The shad and rockfish 
come up the stream to spawn in spring and the young remain in the stream through 
the summer. I n  the lowland course t h e  large-mouthed black bass takes the place of 
its more active congener. The species from Swift Creek are marked S. 

The dam below this point is now broken through. 

1. Ameiurus albidus (Lo Sueur). N., L. ‘‘ Chenuel Cat.” 
Not rare. A. 21.23. Color rather dark in young specimens. 

Not rare, i l l  sluggish places in the larger streams. 

Not rare in weedy places. 

Common in sluggish waters. 

Common in swift waters. 
6. Moxoetoma cervinum (Cope). B., E. 

Very common in swift waters, especially in water-falls and in the pools at the foot 
of dams. I 

Young Rpecimens in life have the back dark Grown, niottled with black blotches 
which extend on the sides; side with ;I well-defined coppery band, broader than the 
eye; belly below this band abruptly silvery, a blackish blotch oti tail before base of 
caudal; base of caudal pale orange j caudal dull orange, the membranes black; nos- 
tril and edge of opercle pale orange. Older specimens lose the orange lateral band, 
and in still older ones light stripes follow the rows of scales on the back. 

This little suckor is too small to be of much economic value. It rarely exceeds S 
to 10 inches in length. 
7. Hybognathus nuchalis Agarnil;. L. 

Scarce in the river channels. 

Very common, though not in cold nor very swift  water. A rather sluggiRh spe- 

2. Ameiurus nebulosue (Le Sueur). B., N. 

3. Noturus insignia (Richardson). B. “ Mad-Tom.” 

4. Catostomus teres (Mitchill). B., L., E. 

5. Catostomus nigricans (Le Suenr). B., L., N., E. 

8. Exogloseum maxillingua (Le Sueur). C., B., N. id Niggor-Diok.” 

cies, living on the bottom. 
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9. motropis procne (Cope). S., B. 

Common, especially in the creeks, in water not very cold. specimens from Swift 
Creek have the back rather broader and less elevated than in those from Luray. 
&ales 35; scales of back dark-edged ; alateral streak madeof dark points; twofaint 
dark spots, one behind the other, a t  base of caudal. This is a very characteristic color- 
mark, at least traces of it being found in all specimem. 

10. Notropis aaludanus (Jordan & Brayton). S., E. 
Common in Swift Creek only. Color pale; a d a r k  caudal spot in young only. 

InterorbitJ width, 3 in head; head, e in length. 
11. Notropie rubrifrons Cope (var.?). 

Common in the creeks, especiaIly in Buffalo Creek. Oolor silvery; snout, chin, 
and base8 of all the f ius  rosy in the males'only ; twenty scales before dorsal. Usually 
no black at base of anal. This species shows much variation in form. Some are very 
slender, the depth 6 in length, but most have t h e  depth 59. These all have the dorsal 
about two scales nearer in its insertion to suout than to fork of caudal. 

Two specimens from Buffalo Creek agree in most respects, but are decidedly deeper 
and more compressed, the depth 3 in length ; the lateral line proportionately more 
curved and t h e  dorsal further forward, only a scale nearer base of caudal than to tip 
of snout. In  these the pectoral is also longer, almost reaching base of ventrals. The 
eye in all is 3 to 39 in head. Probably all belong to one species, but, if so, the varia- 
tions in form are unusual. Compared with Indiana specimens of N. rubrifrons these 
have the eye a little larger and the head a little shorter (eye 3s to 39 in bead, not 33 
to 4). Notropis dilectus' (Girard), Arkansas to Texas, is very close to N. rubrifrons. 

Specimens from Red River, Arkansas, are more compressed, with shorter snout, 
bluntish and not as long as the small eye, which is 3 in head. Head in length, 
twenty scales before dorsal. 
12. Notropie amanus (Abbott). L., S., N. 

Common in the channels of t h e  larger streams. This species is quite variable, and 
some examples are scarcely distinguishable from N. rubrifrolzs. It reaches, however, 
a larger size. It is usually deeper in body, with smaller scales before dorsal and no 
red even in the males. A. 11. Is Swift Ureek specimens are usually but nineteen 
scales before dorsal. One of these specimens has a much deeper body, nine anal 
rays, and twenty-four scales before dorsal. Its appearance suggests a possible hybrid 
of ammu8 and megalops, though it may prove to be the young of the variety of N .  
megalops, which is common in the Roanoke. 
13, Notropis analostanus (Cirard). L., S., B.,N.,E. 

Common ; specimens vary a good deal in form, but most are deeper in body than 
western specimens (depth 33 to 4&), and the scales in the lateral line are usually but 
thirty-five. 

B., E. 

14. 

15. 

16. 

Notropis macdonaldi Jordan & Jonkine. B., N. 
One specimen from BuEalo Creek ; another from Loch Laird. 

Common; similar to northern and western examples. 

Common. 

llqotropis megalops (Rafinoeque). L., S., B., N., E. 

Hybopsis kentuckiensfs (Rafinesqne). L., S., B., N., E. 
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17. Bemotflus bullaris (Refinesque). E., L., 8. Fell-fish. 
Common in clear streams, in deep pools below swift water. Extremely abundant 

in Elk Creek, where it reaches a length of 15 inches or more. 
18. Semotilue atromaculatus (Mitchill). B. 

Scarce; in small streams only. Scales 60 to 62. 

Not rare, in swift waters. Scales 68. 
20. Rhinichthys atronaeue (Mitohill). E., C., B. 

Uommon, especially in cold, swift waters. Very abundant and brilliant in Elk 
Ureek. Males in life sulphur yellow below the dark lateral band, this color fading to 
silvery on belly. Lower fins, especially pectorals, scarlet ; a scarlet dash at base of 
caudal. Black lateral band very distinct in all cases, not giving place to a red band 
as is usually the case in males northward. 
21. Squalius vandoisulus (Cuv. L% Val.). 

Abundant, especially in swif t  brooks. The chief species fouud in Cedar Oreek. 
The larger specimens are more elongate than the others (depth 44 in length). These 

have also a more or less distinct black lateral streak with a paler streak above it, both 
belly and pale streak being crimson in life. The smaller specimens have the lateral 
streak very obscure and confined to the caudal peduucle. These are deeper in body 
(depth about 32). The number of scales ranges from 49 to 54 i u  both forms, and in 
both, the eye is longer than snout, 3 to 3& in head. All specimens except the very 
young have the lower parts, especially forward, flushed with crimson. This color is 
much deeper in the larger and more elongate speciruens, which are also frequently 
heset with sinall tubercles. These are evidently the males, arid the others the female 
and young of the same species. 

It is probable that the noniiual species funduloides, aflnis (=vandoisukcs) are all 
based on sexual or other variations of one species. Xqualius est&?-, from the Oumber- 
land River, is according to Dr. Gilbert not distinct from S, vandoisulus. 

19. Rhfnichthye cataract= (CUP. & Val.). B. . 

C.,E., B., L. 

22. Clupea sapidiseima (Wilson). S. " Shad." 
Young shad wero taken in Swift Ureek. 

Common in Swift Creek and lowland streams, not ascending to the uplands. 

Brook trout are found in all suitable tributaries of the James in the Blue Ridge 
and Allegheny Mountains. Some half dozen specimens were taken with the seine in 
Blk Creek about a mile above its mouth. 
25. Lucius reticulatus (La Suour).' S. 

Inauntstins. 

23. Dorosoma cepedianum (Le Sueur). S. 

24. Salvelinue fontinalis (Mitoliill). E. 

Specimens were taken in  Swift Oreek, but the species does not ascend to the 

-_ 
1Tn the earliest subdivision of the Linnmen genus Esoz, that mado by Rafinesque in 1810, 

&ox belono weseolected as the type of Esox, while to the geum of pikes the 1ianie Luoius was given. 
'phis errangetneut must apparently steud. The pikes en4 pickerels will then oonstitute the gonus 
Luoiua Rafinesque end the family Luciidm. 
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26. Micropterns salmoidee (LacBpBde). S. 

mon in Swift Creek. 
27. Micropterus dolomieu (LecBpBde). L. 

Tho Small-mouthed Black Bass abounds in all suitable places in the upland tribu- 
taries of the James. Several localities, as Eagle Rock, Gala Water, Graig’s Creek, 
etc., are noted among angler8 for the abundance of bass. The species seems to be 
indigenous in this river, though not in the Potomac. It rarely ascends the small 
creeks like BuEalo or Elk. 
28. Lepomis auritus (L.). L.,B.,N.,S. 4‘Yellow Belly.” 

streams further than the next species. 
29. Lepomis gibbosus (L.). L., S., N. 

Generally common, especially in the Lower James. 

Youug specimens taken in Swift Creek. 

Generally common, especially in swift shallow brooks. 

Extremely common, except in the trout-brooks ; very variable. 
Many specimens from BuEalo Creek and the specimens from Loch Laird and Elk 

greek apparently belong to the form called Boleosoma wexillare. Noue of these 
exceed 2 inches in length. The female of this form has the ordinary speckled colora- 
tiou; the male is gray with the edges of the scales above more or less dusky, and the 
head is nearly black; spots on back and sides faintly marked. First dorsal very 
high, chiefly black, especially anteriorly; second dorsal and caudal spotted; ventrals 
and anal dusky or black. 

D. VIII-12, IX-11, IX-11, IX-12, 
IX-12, in five specimens. Scales 38, 39, 40,40, 41, 42, 38,38, 39, in nine specimens. 
Lateral line usually not quite complete. 

The original type of vexillare (from Rappahannonk River at Warrenton) had D. 
VIII-10, scales 35, but was otherwise similar to these. VcxilZare doubtless repre- 
sents a slight variety of E. nigrum, which may be called E. nigrum vexilla7.e. 

The three specimens from Swif t  Creek are a little more slender, with smaller acales 
and the usual pale, speckled coloration. Scales 43, 45, 47, in three specimens. One 
of these has the cheek well scaled as in var. olmstedi. The others have the cheek 
naked as in vars. nigrum, efulgens, and vexillare. 
33. Etheostoma longimane Jordan. 

This graceful little darter is very abundant in the tributaries of the Upper James, 
especially in weedy places where the current is swift. In Buffalo and Elk Creeks it 
was found to be the commonest of the darters. 
34. Etheostoma aspro (Cope & Jordan). L. 

River at Lick Run. 

The Large-mouthed Black Bass is found only in the lowland streams. It is oom- 

This species is generally common in the tributaries of the James. It ascends 

30. Roccus lineatus (Bloch). 6. “Rock.” 

21. Etheostoma flabellare (Rafinesque). B. 

32. Etheostoma pigrum (Rafinesque) var. vexillam Jordan. B., L., N., €3. 

Cheeks and nape naked, opercles scaly. 

B., N., E. 

A single specimen, similar to those found in the Roanoke, was taken in the James 
Scales 64 ; cheeks scaly. 
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35. Etheostoma peltaturn Stauffer. S .  (Hadropterits maculatus Girard, not Alvordius niaculatus Gi- 
Etheoslonia nevisense Cope ; rard, which is E.  aspro, and not Etheostoma niaculutum ICirtland. 

AZvordiiis wasstis Jordan & Braxton.) 
A renewed comparison of large Aeries of examples has convinced m e  that the 

l~ominal species, mevismsis, peltatus, and crassus are identical, notwithstanding the dif- 
ferences in coloratiou and in the squamation of the head. 

The two specimens from Swift Creek have the coloration of E. nevisense with the 
almost naked bead of peltaturn, The largest is 2g inches in length. 

Light. straw color, the markings are all very dark, verging on jet black. Back 
with dark cross-blotches and irregular wavy and longitudinal markiugs above lateral 
h e ,  much as in E. aspro. Sides with six large conspicuous square black blotches, 
about a8 broad as the interspaces and alternating with fainter bars of black. A faint 
dusky streak along lateral line. Top of head black ; a black bar below eye ; snout and 
opercle mostiy black; nape with a pale spot surrounding a dark one; a dark band in 
axil ; 6 to 8 round spots OJI back ; first dorsal with a submedian black band and some 
black spots toward tip ; second dorsal and caudal obscurely barred ; ventrals and 
Pectorals dusky. 

General form of E. aspro, from which this species scarcely differs except in the 
larger size of its scales. Head rather heavy, the snout bluntish in protile and about as 
long as eye; lower jaw slightly included, maxillary reaching jus t  pasthont  of eye, 3g 
i U  bead. Gill membranes scarcely connected. 

Cheeks wholly naked; opercle with about 3 small scales above, sometimes naked 
on one side. Caducous central shields large aud few in  number; nape and breast naked ; 
scales 6-52-0. D. XIII, 12. A. II,lO. Head 4 in leugth; depth 53. Eye 4 in bead. 

Fins all comparatively low and small; pectoral a little Shorter than head, barely 
reaching tips of ventrals, and nearly as large as second dorsal, its second spine a little 
slenderer and longer than first ; caudal luuate. 

Specimens from Carlisle, Pa., agree with these specimens, except that the black 
lateral spots are smaller and rounded. Scales 56. 

Etheostonza ouadita! (Jordan and Gilbert), (specimens from Saline River, Benton, 
Ark., and from the Wabash Itiver at New Harmony, Ind.), is extremely close to E. 
Peltaturn. E.  ouachitm has the head a, little more slender, the pectorals longer, reaching 
Pasb tips of ventrals, and four distinct black cross-blotches on back. 

Both species might be regarded as varieties of E. aspro were it not for the larger 
scales. 

36. Cottus bairdi Girard. E. ‘‘ Mull-heed.” 

destructive to the eggs of trout. 
Very abundant in clear streams and spring runs. A mischievous fish; very 

C.-THE DISMAL SWAMP (ELIZABETH RIVER). 

The Dismal Swamp, which lies in the southeastern part of Virginia and the a(1.b- 
cent portion of North Uarolina, is a large marshy area, most of it heavily timbered with 
cYlm%s and other trees. Near the center of the swamp is Lake Druinmond, Ilearly 
ci~culnr in form, with a diameter of5 or G miles. The waters of the swamp and the lake 
ape free from sediment, but stained of a dark.browii color by the vegetable matter of 
the swamp. The lake water, in fact, is regarded as excellent for drinkiilg purposes. 

Bull. U. S .  F. O., 88-8 
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The fish fauna of the Dismal Swamp is essentially that, of other marshy lowlands 
of the Southeru States, in which the underlying clays are covered by vegetable depos- 
its. Some of the species characteristic of the Florida fauua Neem to find here their 
northern limit. Collections were made in the followirg localities within the borders 
of the Dismal Swamp. 

1. Jericho Canal near Suffolk, Va.-August 31 ; temperature, 730. This canal is 
the outlet to Lake Drummond. A t  the time of collecting, the water was low, and the 
bottom of the canal had a dense growth of aquatic plants. The water was clear, but 
of the color of cider. The region seined extended from the point where the main road 
leading from Suffolk crosses the canal, down to its mouth in Shingle Creek. Species 
found here are marked J. 

2. Shingle Creek near Suffolk, Va.-August 31. This stream is a tributary of the 
Elizabeth River. Tides enter the  sheam, the waters of which are consequently brack- 
ish. It was seiued during low tide a t  the place where the Jericho Canal euters it. 
Species found in this stream are marked S. 

3. Rpring Creek near Suffolk, Va.-August 31. This is another tributary of Eliza- 
beth River, similar in its character to Shingle Creek. Fishes from this locality are 
marked P. 

4. Canal and canal feeder near Wallaceton, Va.-September 2. The Dismal Swamp 
Canal passes north and south through the swamp jus t  east of‘ Lake Drummoud. It 
is connected with Lake Drummond by a short caual or “feeder:” whioh joins the 
canal just south of the large farm of’ Mr. Wallace, or Wallaceton post-office. Both 
canal and feeder were found to be so full of snags that seining was almost impossible, 
the feeder especially so. For the same reason no work could be done in the lake. The 
water in the canal is clear, bu t  very dark; the bottom is full of black muck, formed of 
decaying vegetation, which fills the seine. It is said that the gar (Lepisosteus osseus) 
and Amia calva reach B very large size in the lake. No specimens were taken, how- 
ever. Species taken in this locality are marked D. 

5. Ditch on Dover farm a t  Wallaceton.-September 2. (6 Dover farm is a square 
district of about 700 acres, which has been “carved out” of the swamp. The whole 
farm is surrounded by an embankment, which keep8 out the water of the swamp.. It . is drained by ditches, which join into one, and this is led off by a tunnel under the 
canal. The water in the ditches is several feet lower than that of Lake Drnmmond or 
the canal. The main ditch was seined at its outlet after its waters had passed under 
the canal. Species from this locality are marked W. 
1. Ameiurus nebulosus (Le Sueur). D. 

Three specimens, quite dark; caudal somewhat concave. A. 22. 
2. Ameiurue erebennue Jordan. J., 8. 

Rather common. Color black everywhere ; anal high aud long, its rays 25 to 27. 
The commonest catfish in the swamp, although not before noticed north of Florida. 
3. Noturus insignis (Riohardson). S. 

Scarce. 

Probably common. 
4. bguilla anguilla roetrata (Le Sueur). D., S. 
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5. Erimyzon sucetta ( h 0 6 p b d o ) .  8. 
Common. In life ventrals and pectorals bright red, tipped with blue, a bright 

blue patch on opercle; rays of dorsal reddish, the membranes blackish; body with a 
black lateral shade. Scales 45, but regularly arranged. These specimens seem refer- 
able to the northern var. oblongus rather than to the true suoetta. 
6. Moxostoma papillosum (Cope). 8. 

A few 8pecimens. 

7. Hybognathus nuchalis Agassiz. 
Most of these specimens correspond to the Hybognathus regia of Girard. The 

largest specimens (4& inches in length) are larger than any western specimens of 
nuchatis which I have seen. Tho body in these large examples is deeper (depth 4 to 
48 in length) than in nuchalis (depth 49, and the caudal peduncle is stouter. A com- 
parison of numerous specimens reduced these and other supposed differences to a min- 
imum, and only the larger size and proportionately greater depth of body remain to 
distinguish regia from nuchalis. 
8. Notemigonus chrysoleucus (Mitohill). 

A. 13, scales 49 ; A. 14, scales 51 ; & 15, scales 51 ; A. 14, scales 
47 ;. A. 13, scalew 50 ; A. 16, scales 54, in six specirneus. These specimens should be 
referred to the nor6hern or typical var. chrysoleucus. 
9. Notropis saludanus (Jordan & Brayton). 

S., P. 

S., P., D., W. 
Very common. 

S. 
One specimen, dark in color. 

Rather scarce j lateral stripe jet  black, this stripe extending through eye around 
Back high j caudal peduncle slender ; dorsal high. 

10. Notropie procne (Copo). S. 

snout. Scales 35. 
11. Notropis amanus (Abbott). S. 

Common. Color dark; 18 scales before dorsal; base of anal with dark dots. 
12. Notropis niveus (Copo). S.,P. 

' The specimens differ considerably from the typical niveus (Catawba River), and 
may belong to a different species. 

The mouth in these specimens is rather less included below the snout, the eye is 
larger (3Q in head, 3% in niveus) and the color is much darker, there being a distinct 
plumbeous lateral band. The body in these specimens is rather more elongate. A. 8, 
scales 37. 

Compared with N .  zohipplei, these specimens are much more slender, with notably 
larger eye, slenderer head, aiid considerably lower dorsal. Probably the specimens 
from Shingle and Spring Creeks represent a lowland variety of Notropis Jveus. 
13. Stolephorus mitchilli (Cav. & Val.). S. 

14. Clupea peeudoharengus (Wilson). S. 

15. Doroeoma cepedianum (Le Sueur). S., P. 

Many young anchovies were taken in Shingle Oreek. 

A few young alewives were taken in Shingle Creek. 

Common. 
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16. Fundulus diaphanus (Le Sueur). 

specimen. 
17. Gambusia patruelis (Baird & Girard). J., D., W., S., P. 

8. 
Color very dark; body with 14 narrow, black cross-bands. D. 13 j A. 19. One 

Very common. 

Very common in the Jericho Canal j not seen elsewhere. 
19. Umbra pygmaea (De Kay). J. 

In view of the constant differences in pattern of coloration shown by the eastern 
form, the latter may perhaps stand provisionally as a distinct species. The characters 
are well given by Blatchleg (Proc. Ac. Nat. Sci. Phila., 1885, 12). 
20. Lucius americanus (Gmelin). 

18. Chologaster avitus Jordan & Jenkins. J. 

J., 8. 

Common. 

Common. 
21. Lucius reticulatus (Le Suenr). J., S., P. 

22. Aphredoderus sayanus (Gilliams). 
Common. D. TIT, 10; A. IT, 6;  scales 39 to 42; 23 scales before dorsal; color very 

dark ; a pale streak along lateral line; a dark streak above base of anal and parallel 
with it. 

Specimens from Delaware River have scales 47 to 48, 24 before dorsal, but are 
otherwise similar. 

Specimens from Illinois River have the color much paler, the streak above anal 
obsolete, and the scales very much smaller, about 58 in a Iengthwiso series; 36 before 
dorsal. These certainly form a tangible variety or subspecies, gibbosus Le Sueur. 
(Aphredoderus gibbosus Le Sueur= Bternotremia isolepis Nelson = Aphredoderus cook- 
ianus Jordan = Asterfiotremia mesotrema Jordan. The last three synonyms represent 
different stages of growth). Other specimens, Wabash River, show 48 to 51 scales, 
and are apparently intermediate between gibbosus aud sayanzcs. 

23. Centrarchus macropterus (LacBpEde). J. 

J. ,  D., W. 

D. XII, A. VII ;  scales 41. 
24. Pomoxis sparoides (Lacbpade). J. 

Common . 

Two specimens ; scales 45. 
26. Enneacanthus obeeue (Baird). J., W. 

Uommon. Compared with the next species (E. glorioszcs or 8imulafis, from Tren. 
ton, N. J.), E. obeswr is more elongate, the forehead above eye less depressed, the 
lateral line less arched, the eye smaller, the black lateral bands very distinct, The 
most striking character is in the size of the opercular spot. This, in obesus, is as wide 
as long in the adult, and four-fifths diameter of eye. In  gloriosus it is longer than 
wide, and little more than half diameter of eye. Both species have pale spots on the 
body and fins, but in obeszcs those on the body are smaller and farther apart. 

Common. 

25. Acantharchus pomotis (Baird). J. 
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27. Enneacanthus gloriosus (Holbrook). S. 

Rather scarce. Depth, 28 in length j ear flap not larger than pupil ; a faint trace 
of cross-bands. I see no reason to doubt the identity of Bryttus gloriosus Holbrook, 
with Hemioplites simulans Cope, and Enneacantlius margarotis Gill SC Jordan. The 
ear flsp is smali in gloriosus as in simulans, and no difference of any importance is 
Rhown in the descriptions. 
28. Leporais auritus (L.). S. 

Scarce. 

Not rare. 
30. Lepomis holbrooki (Cuv. 65 Vel.). 

Not rare. This species differs from L. gibbosus in its plainer color ; greenish, with 
faint bronze spots j breast yellow ; dorsal unspotted. I ts  snout is sharper and longer 
than in L. gibbosus, scales 44; 4 rows 011 cheek. Dorsal higher than in L. gibbosus; 
longest spine, I& in head, as long as snout and eye. Eye about as long as snout. 

Lepomis notatus (Lower Mississippi) seems to be a different species, distinguished 
by the larger scales (lat. 1. about 35). 
31. Micropterus malmoides ILac6pbde). 8. 

32. Roccus lineatus (Bloch). S., P. 

29. Lepomis gibbosus (L.). S. 

J., D., W., 5. 

Common. 

Young specimens common. 
33. Morone americana (Gmelin). S.,P. 

Common. 
34. Etheostoma vitreum (Cope). S. 

Common in sandy places. 

Verj  common. 

One specimen. 

One specimen. Body very slender, the depth 6% in length. 

35. Etheostoma nigrum olmstedi (Storer). S., P. 
Cheeks closely scaled in a11 specimens examined. D. IX-15. 

36. Etheostoma peltaturn Staufler. s. 

37. ntheostoma fusiforme (Girerd). W. 
Scales 53 ; two rows 

of scales above lateral line ; tubos on 16 scales. D. IX-10. Top of liead naked ; cheeks, 
opercles, nape, and breast scaly; scales on cheek large. Base of caudal with four 
dark spotsin a vertical row; body with dark markings in the form of a faint interrupted 
dark lateral band with dark shades above and below it. 

This specimen seems to agree with the type of Girard's fusiforme. Hololepis 
erochrous Oope also agrees fairly with it, and may be regarded as the same. 

Throughout the entire lowland regiotl, from Dakota to Texas, Michigan, Massa- 
chusetts, and Florida, small darters are found, which agree more or less closoly with 
this specimen, so closely, indeed, that I do not know how to dram specific distinctions 
among them. To these have been given the specific names of eos (N. Indiana) ; palus- 
trzs (S. Indiana); exiilis (Dakota); warreni (Dakota) j g r a d s  (Texas); elegans (Texaa); 
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bzitlerimus (Mississippi), and barratti (South Carolina). Some of the results of a 
receut examination of material may be here given. \ 

a. Clam Lake, Michigan (cos) : These specimens are a little stouter and darker in color, the scales on 

b. Thayer Lake, Michigan (czilc) : Still stouter, @ore barred, tho cheeks naked. 
c. Northern Illinois ( cos ) :  Stouter, the depth 5 i n  leugth; scales 56, 4 rows above lateral line ; scales 

d .  Southern Illinois (barratti). Still stoutor, depth 43; scales 49, 3 rows above lateral linc; cheeks well 

e. Terre Haute, Ind. (palustre). Depth 5 ;  scales 50,3 rows above lateral line ; snout rather short; 

f. Trinity River, Dallas, Tcx. (gracile). Similar to o in  color and forrn, a little stouter; cheeks well 

g. Saline River, Bentou, Ark. (gracile). Very similar tof. Scales 49; three spots at base of caudal. 
h. Mount Vernon, Ind. Cpaluszrs). Stout, depth 4Q; scales 53, one row above lateral line ; one caudal 

the cheeks obscure. Scales, 55. 

on checks evident: throe spots a t  base of caudal. 

scaled; color nearly plain; sides with faint bars and a single spot at base of caudal. 

cheeks well scaled; a singlo faint caudal spot ; markiugs obscure; bluish bars in life. 

scaled; scales 50, 3 rows above lateral line; three spots at base of caudal. 

spot ; snout bluntish; uo dark lateral stripe. 

Possibly these several varieties may be separated by the following characters : 
a. Cheeks naked; body faintly barred. .- --. .-- _ _ -  .- - __. ._.. ._ __.. ._._.. _.._ ... __. .. _ _ _  - .___..mils. 
aa. Cheeks scaly. 

b. Body stoutish; no lateral stripe; depth 44 to 54 in length. 
c. Snout moderato ; scales on cheek small ; sides with crimson spots . - - _ _ _  _ _ _ _  .. . __. .__ _ _ .  80s. 

cc. Snout bluntish ; no bright red ; sides v i t h  greenish cross-shades. - - - -. - - - -. ._ .palustre. 
ccc. Snout rather sharp ; no red. 

d. Body more or less barred and spotted. - - - -  - - -  - - -  - .-- --. . . - - - - - _ _  - __. . ._ - - ._---.gracile. 
ad. Body nearly plain greenish. - - - -. . - - - - -  . - - - - -  .- - - -. - _ - _  - _ _  - _ _ _  - - _ _  - _ _ _ _  .__ __. barratti. 

bb. Body very slender ; depth G in length ; a dark latmeral band and more or less of red mark- 
ings . . - _._ - . - - - - - . - - - -. - - - __. _____. . - - - . - - __. - - - - -. . - - - - - . . . - -. - -. - - - - - -. ft&forol.nte. 

But the value and constancy of each of the above characters are yet to be proved. 

This small sole ascends the streams from the sea and is abundant on sandy bot- 
38. Achirus fasciatus Lac6pbde. 

toms in the creeks. 

s., P. 

D.-THE CHOWAN RIVER. 

The Chowan River opens by a broad shallow mouth or estuary into the north side 
of Albemarle Sound. Its principal tributary is the Blackwater, which rises in the 
southeastern part of Virginia and takes its way southward through densely wooded 
swamps of cypress, pine, etc., flowing into the head of tho estuslry of the Chowan. The 
water of the Blackwater is clear, but, RS the name indicates, it is stained to the color 
of coffee by the driinago from the cypress swamps. 

1. Blackwater Etiver a t  Zuni.-This stream wa8 seined a t  Zuni, a little town on the 
railway west of Suffolk. Collections were made above aud below the railroad bridge 
;It Zuni. The river at thfs point is very full of snags, but in the shallow places the 
bottom was sandy. 

1. Noturus insignis (Richardson). 

2. h g u i l l a  anguilla rostrata (Le Suenr). 

Temperature 730, September 6. 
The fish fauna is essentially that of the neighboring Dismal Swamp. 

Not rare. 

Common. 
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3. Notropis amanus (Abbott). 
A few large specimens very dark in color and looking as though starved. 

4. Notropis niveus (Cope). 
Very abundant, similar to specimens from the Dismal Swamp, the color darker, 

the snout sharper, the mouth more oblique and more terminal than in specimens from 

5. Notropis procne (Cope). 
Specimenc, quite slender, the back less elevated than in upland examples, the color 

very dark, but  the markings similar. Cliiu always pals (black in the next species). 
6. Notropis chalybaeus (Cope). 

Very close to N .  anogertus Forbes, differing chiefly in the more backward dorsal 
arid smaller ante-dorm1 scales, the general form, markings, size of eye and form of 
mouth tho same in the two species. Head 4k in length ; depth 5;  D. 8 ; A. 7 to 9. 
Scales 33,16 to 17 aeries before dorsal. Length, 2 inches. 

Body moderately elongate, compressed, the barn& a little elevated, the tail con- 
tracted ; top of head not very broad : scales before dorsal small ; lateral line nearly 
straight, somewhat interrupted. Snout short, not two-thirds t h e  large eye, rather 
blunt, mouth short, very oblique, the chin projecting. Eye 3 in head. Dorsal inserted 
behind ventrals, a t  a poiut one and one-third times Iength of head, behind the nape. 
Dorsal and anal very short and high ; pectorals and ventrals short. Color quite dark, 
a jet black lateral band, ;-hidl passes around the snout and includes the chin; a 
darker spot a t  base of caudal ; a dark streak along base of anal. 

Compared with specimens of Notropis anogenus taken by Professor Meek in Cay- 
uga Lake, t>lie latter diEers in the paler color, broader head, inore anterior dorsal 
(only a, head's length behind nape), and in the larger size (13 in number) of' the scales 
before the dorsal. 
7. Clupea sapidissima (Wilson). S8ad. 

Cape Fear River. d 

Youiig, abimclant. 

Few taken. 

A few t'aken. 

Common. 

Common. 

A few. 

Two taken. 

Abundant. 

Abundant ; cheeks covered with ~mi111, partly imbedded scales. 

8. Gambusia patruelis (Baird & Girard). 

9. Lucius reticulatus (Le Sueur). 

10. Micropterus salmoides (Lac6pBde). 

11. Lepomis auritus (L.). 

12. Lepomis gibbosus (L.). 

13. Peroa flavescene (Mitchill). Raccoon Perah, 

14. Etheostoma vitreum (Cope). 

15. Etheostoma nigrum olmstedi (Storer). 
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16. Etheostoma aspro (Cope & Jordan). 

Several specimens, similar to those from the Roanoke. Scales 62, 62, 64. Com- 
pared with E. peltaturn from the Neuse, these specimens have smsller scales, and 
the blotches on the sides coalesce into a nearly continuous black band, nearly as wide 
as eye, its edges uneven. In  some the cheeks are naked, in others scaly. 

(Var.) 

d, 
17. Etheostoma quiescens (Jordan). 

The original type of this species came from hllapaha River, a tributary of the 
Suwanee River in southern Georgia. The four specimens taken at Zuni agree with 
this type except in the form of the body. This is very slender in the Suwanse speci- 
men, but rather stout in those from the Blackwater. 

Head 3% in length (4& with caudal) ; depth 4$(4+). D. XI-12, A. II,7. Scales 3- 
54-8. Pores on 27 scales. Length 1% inches. Body not greatly elongate, compressed, 
the back elevated, the back higher and the tail shorter than in E. eos. Maxillary 
extending to front of pupil; jaws equal; preopercle a little crenulate above. Cheeks, 
opercles, and whole top of head closely scaled : breast and nape scaled ; snout, jaws, and 
preorbital n a k d  ; lateral lime running very high as in E. fusiforme, from which this 
species is chiefly distinguished by the scaly crown, a character seeu also iu  E. tuscuwabia, 
a species not closely related to E. quiescens. Caudal llj in head; pectoral as loug as 
head. Color dark brown, the pale parts chiefly bright red i u  life; back with some 
dark markings; side with a broad black lateral band, mottled and interspersed with 
red; an area of red along lateral line; some black spots on lower part of side; a black 
spot a t  base of pectoral ; three black bars about eye j four black spots in a cross-series 
a t  base of caudal, the  middle ones largest. Fins checkered ; dorsal, anal, and caudal 
finely barred ; ventrals, anal, and pectorals plain. 

E.-THE ROANOKE RIVER. 

The Roanoke River has its sources in the Blue Ridge Mountains in southwestern 
Virginia,from which region it fiows southeastward through the uplands, and ultimately 
passes into the lowland region of east North Carolina. It8 mouth is a broad estuary, 
Roanoke Sound, which opens into Albemarle Sound. The general character of the 
river basin is similar to that of the James. Our examinations of this river were all 
made near the source of its main braixh, the Staunton River, in Montgomery and 
Roanoke Counties, Virginia. The work was here done under very favorable circum- 
stances, and it is probable that so far as thefishe8 of the upland course are concerned, 
our list is nearly complete. The water of most of the tributaries of the Upper Roanoke 
is very clear, and the streams are extremely picturesque. Collections were made at 
the following points: 

1. Bottom Ureek, about 5 miles south of Alleghany Springs, August 3 ; tempera,. 
ture 770. 

The infant Roanoko is formed by the union of two mountain streams, Bottom 
Creek and Lick Pork, which come together on the west side of Bent Mountain, some 
4 miles above Alleghany Springs. Of these streams the larger, Bottom Oreek, was 
examined by us. Its waters are very clew, forming a succession of rapids and deep 
pools, the swift places having the bottom lined with a river weed (Podostemon cerato- 
phyllus). The 
fishes are substantially the same as those in the river below. The only difference 

The water is, however, warm, scarcely colder than that of the river. 
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worthy of note is in the much greater abundance of Chrosomus oreas, 8qualiw fu%- 
duloides, Etheostonm podostemone, and Notropis megalops cerasinus. Even the eel aud 
the rock bass are found in Bottom Creek. It is said that brook trout are occasionally 
taken here, but none were seen. 

2. Roanoke (Staunton) River at  Salem and Roanoke, Va., July 31, August 1, 
-a 

The Roanoke or Staunton River from .Salem to Roanoke is comparatively clear, 
with alternations of shallow, swift places, where the river flows over shiugle arid rocks, 
and long, still stretches where the bottom is more or loss muddy. The shoal areas, 
many of which are used as fords, are about one-half mile apart, and xome of them are 
excellent as collecting grounds. Oollections were made below the mill, southwest of 
Salem ; about the mouth of Mason’s Creek, 2 miles below Salem ; a t  the bridge, 2 
miles sonthwest of Roanoke, and a t  various places within 3 miles of this bridge, in the 
directiori of Salem. All thi3Sf3 localities are good. The shoal immediately under and 
below tlie bridge at Roauoke is probably t h e  best. 

A small, 
clear stream, its water scarcely coldor than that of the river. It was  seined near 
its mouth. 

4. Back Creek a t  Poage’s Mill, 10 miles south of Salem. August 1; temperature 
770. It rises 011 the 
eastern side of Bent Mountain opposite the source of Bottom Creek. The following 
species were found here : 
1. Moxostoma cervinum (Cope). 

Under t h e  mill.dams. 
2. Campostoma anomalum (Rafinesque). 

Commou. 

Very common, 

Very abundant and very brightly colored. 

Specimeus very short arid deep; abundant in the mill-pond; scales 41. 

Common. 

Scarce. 

August 2 ; teniperature 820. 

3. Masods Creek, 2 miles east of Salem. August 1 ; temperature 820. 

Its fishes are the same as those found in the river. 

This is a small, clear, sandy stream, its waters quite warm. 

3. Chrosomus oreas (Cope). 
Some of the specimens remarkably brilliant in color. 

4. Notropis megalops cerasinus (Cope). 

5 Hybopsis kentuckiensie (Rafinesque). 

6. Rhlnlchthys atronasus (Mitohill). 

7. Squalius vandoisulus (Cuv. & Val.). 

8. Etheostoma flabellare (IEafinosque). 

Scarce. 
The followiug is a list of the species found in the river: 

Very common, especially in grassy places in the river. I n  life, pale yellow, nearly 
Uniforrri; all specimens, large and sinall, with the dorsal, a d ,  and caudal broadly 
edged with jet-black, the basal part of the fin pale. caudal long, rounded at tip. 

1. Noturus insignia (Rioharthon). Mud Tom. 
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There is considerable variation in the width of the head and in the length of the 
pectoral spines (13 to 2& in head). A 16. Pectoral spine retrorse-serrate on the outer 
margin, the inner margin with coarse teeth near the base. 
2 Noturus gilberti Jordan & Evermann. 

About two-fifths of the specimens of " Mad Tom" obtained at Roanoke and Salem 
belong to this species, well distinguished by its color, and by the form of its adipose 
fin, caudal fin, and pectoral spines. 
3. Moxostoma papillosum (Cope). 

A few young specimens taken at Roanoke. 

Common a t  the foot of mill-dams and in swift waters. 

Commori; specimens dark in color. Lat. 1. 47. 

Common. 

Not rare. 

Very common ; a sluggish fish living near the bottom. 
9. Chrosomue oreas (Cope). 

Very abundant in the clew brooks; rare in the river; the most ornate of all our 
Uyprinidcc. I n  life head, belly, and lower parts deep scarlet; fins bright yellow, with 
scarlet at base; back with black vertical bars j a black band from snout through eye 
to the anal fin, very broad and very distinct in males; another band beginning above 
this one, separate from i t  a t  a point before the vent, arid going straight to caudal. 
These markings are quite distinot from the two nearly parallel black bands seen in 0. 
erythrogmter. 0. oreas also dieers in having a slightly longer snout, longer preorbital, 
and longer maxillary, which extends nearly to the eye. It should probably be ranked 
as a distinct species. 

10. Notropis procne (Cope). 
Not rare; a few specimens are extremely pale, having no black on scales on sldes 

of head. These, however, hare  the same foriii as the others and show traces a t  least 
of the spots at base of caudal. 
11. Notropis megalops (Rafinesque). 

Common. Of this species two distinct forms or varieties, possibly distinct species, 
are found, neither of them quite like auy form of N .  megalops which I have met in any 
other stream. The two forms are very difl'eerent from each obher and may be distin- 
guished even when very young. The one called var. cerasinus by Professor Oope 
abounds in the small atreatus, the other which I call var. albeolus is found in the 
river. 

Notropis megalops cerusilzus is small in size, seldom exceeding 4 inches. I n  life it 
is steel-blue above, thb body flushed with pink and the f ins  all bright rcd. The sides 
are always marked by irregular blackish cross-blotches and bars, formed by a broad, 

4. Moxostoma cervinum (Cope). 

5. Catostomus nigricans (Le Suenr). 'LDutchman." 

6. Catostomus teres (Mitohill). 

7. Campostoma anomalum (R:ifinesque). 
Lat. 1. 49 to 52. 

8. Exoglossum maxillingua (Le Sueur). "Niggor Fish." 
Lat. 1. 57. 
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dark edging on some of the scales. This marking seems to be constant, but the size 
and arrangement of the bars vary much. E j e  rather small, 4 in head; snout rather 
short and blunt; body rather deep (depth 32). Lat. 1. 37. 15 scales before dorsal. 
Dorsal and anal rather high, the free edges concave. 

Notropis megalops albeolus reaches a larger size; it is olivaceous above, the sides 
and fins pure silvery white, the tip of the snout pinkish in the male. The siiout in 
var. albeolus is sharper than in var. megalops, aud the caudal peduncle and fin are 
especially longer. Depth of adult, 4 in length; e p  39 in head; lat. 1.38; 14 scales 
before dorsal. The dorsal and anal are high, tlieir free edges concave. The form of 
t h e  mouth in both varieties is the same as in the typical megalops. The young of par. 
albeolus resembles N .  maodonaZdi, but the mouth is larger in the latter and the body 
fitill more sleuder. 
12. Notropis ardens (Cope). 

Very commoii. Male steel blue in life, with more or less of bright red on fins, 
head, and anterior part of body ; base of dorsal anteriorly black ; females very pale. 
I have compared t h i s  specios with its western analogues N. atripes, Cache River, Illi- 
nois; N. Ip?hrurus, Raccoon Creek, Parke County, Iudiaua; and N .  umbratilis, Hun- 
dred and Two River, Iowa. It differs from all these in the much more slender body 
(the depth e in the length, even in the adult males), and i n  the larger eye (38 in head). 
It should, I think, be regarded as a different species, although the diflerence is but 
slight. N. umbratilis is well distinguished by its differeut coloration and large eye. 
The three remaining nominal species of this type fouud in t h e  Upper Mississippi 
region (N. cyanocephalus, N. lytkrurus, and N. atripes) differ very little from each other, 
and may be regarded a8 varieties of one, for which the oldest tenable name is N .  oyafio- 
cephalus (Copeland). 
13. Notropis niveus (Cope). 

. 

Common. 

Very common. 

In brooks. Barbel a little niore conspicuous than usual. 
16. Squalius vandoisulus (Cuv. & Val.). 

Rare ; in Back Oreek only. 

Common. 

Scarce. 
19. Ambloplitee rupeetris cavifrons (COPG). 

Two speciinens taken; one very large example, 9 inohes long, in a pool of Bottom 
Creek, and B small one in the river. The stomach of the large specimen was filled 
with minnows and “Mad Toms.” The smaller corresponds to the description of Amblo- 
plites cavvrons Uope. On comparing the adult exarnples witli Ambloplites rupepeutris 
from Rawson Lake, Michigau, I find .but R single tangible difforence. In A. cav~rol t s  
the scales on the cheek are minute arid inil)edded, wholly invisible over niost of the 

14. Hybopeis kentuckiensis (Refinesque). 

15. Rhinichthys atronasue (Mitchill). 

17. Anguilla anguilla rostrata (Le Sueur). 

18. Micropterus dolomieu (Lacbpbde). 

‘’ Red Eye.” 
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area. In A. rupestris the cheek scales are well developed, usually in about nine rows. 
The scales on the breast are also more obscure in A. cavifrons, but the scales on the 
body are alike in the two forms. There is no tangible difference in the profile, but the 
different squamation of the head 8eems to justify t h e  recognition of A. cavifrons as a 
tllight geographical variety. 
20. Lepomis auritus (L.). 

Common. The specimens belong to the northern variety, with small scales on 
breast and cheeks. Lepomis oplblhulmicus (Cope), from some tributary of the Moanoke, 
is probably the same species. 
21. Lepomis gibbosus (L.). 

22. Etheostoma podostemone Jordan & Jenkins. 

Bottom Creek. 
23. Etheostoma nigrum (Rafinesque). 

Creek, above Alleghany Springs. 
24. Etheostoma roanoka Jordan & Evermann. 

Scarce. 

Very common, especially in swift waters among river weeds. Most abundant in 

One specimen of' var. vexillare (scales 40, 41 ,) from S;ilem j many from Bottom 

Very commnn in swift  and grassy waters; one of the most elegant of the darters. 
25. Etheostoma aspro (Cope & Jordan). 

Several specimens, the longest 4+ inches in length; most common in Bottom 
Creek in rather deep water. D. XII-13, XIV-13 in two specimens; A. 11-9, scales 
60, 64, 64 in three specimens. These specimens agree fairly with E. aspro from Illi- 
nois Xiver. The dark blotches on the hides are smaller, less broadly confluent, but 
rather resembling widenings of a narrow black band. The scales are a little larger, 
those on the cheeks faint and imbedded, and iu one specimen wanting altogether. 
26. Etheostoma rex Jordan & Evermann. 

Two specimens of this superb darter were taken ju the Roanoke River. The 
larger of these (59 inches long) was taken in the rapids under the bridge 2 miles 
Routhwest of Roanoke. 
27. Etheostoma flabellare (Rafinesque). 

Common; scales 46. These specimens are not difl'erent from others from Indiana. 

F.-THE PAMLICO RIVER. 

The Pamlico River is a broad, tide-water estuary opening into the southern part 
of Parnlico Sound. Its principal tributary is known as Tar River, a stream which 
rises near t h e  Virginia line, and flows southeast through pine forests into the head of 
the Pamlico. Collections were made in the Tar River, a t  a point 2 miles below the 
village of Rocky Mount. August 29; temperature '730. 

In the Tar River, at the point referred to, a large dam crosses the stream. This 
dam rests on a ledge of granite, and for a long distance below the darn the bottom of 
the river is very rocky. There are a few deep holes in the river, and some other 
points suitable for collecting. The water 
iu  the river was muddy, although it had not 1)ceri raised by rains. 

The rocks are covered with water-plants. 
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1. Lepisosteus osseus (L.). 
Two small specimens, about a foot long, and many large ones were taken. 

“Tabby Cat.” 
A single specimen, similar to the types of the species from the Neuse River. 
Numerous very large examples of this species wcre taken some twelve years ago in 

the Tar River, near Tarborough, by Mr. James W. Milner. These are now in the U. 
8. National Museum. They were a t  first identified by me as Noturus eleutlierus, and 
afterwards as Noturus miurus. They are closest to N. miurus, but apparently dis- 
tinct from both species, having a stronger armature and a more strongly marked 

2. Noturus furiosus Jordan & Meek. 

coloration than either. 

3. Noturus insignis (Richardson). 
Abundant. Color very dark; edges of fins little darker. 

4. Ameiurus erebennus Jordan. 
Two small specimens. 

Uommon. Arid rays 28 ; caudal slightly concave. 
5. Ameiurus nebulosus (Le Sueur). 

6. Catostomus nigricans (Lo Sueur). 
Common. 

Common. Body rather elongate; the back low ; lower ip small, -Jepl,v incise 
7. Moxostoma papillosum (Cope). 

its surface plicate, but the folds broken up into papillm. D. 13. 
, 

8. Moxostoma cervinum (Cope). 
Cornmon. Color strongly marked; back purplish black; belly abruptly white; a 

pale streak along the centers of each row of scales ; dorsal, anal, and caudal dark, the 
tips inky black. 

9. Hybognathus nuchalis Agassia. 
Cornmon. Specimens all small. 

Uommon. 

Two small specimens, similar to those from the Roanoke; lower jaw not shorter 

10. Notropis procne (Cope). 

11. Notropis megalops albeolus Jordau & Meek. 

than upper. 
12. Notropis matutinus (Cope). 

Common. This species is a member of the group called Lyticrurus, and it is 
Closely related to Notropis Zirus. In spirits it is very pale, with a lateral band of dark 
Points and a small black spot a t  base of dorsal in front, preceded by a dark streak 
along the middle line of the back. Head 4& ; depth 56 ih length ; scales 44 ; 20 to 25 
scales before the dorsal. 

In life, snout, tip of’ lower jaw, iris, and membranes of upper half of dorsal red. 
13. Notropis niveus (Cop).  

Abundant. Similar to that fouud in the Dismal Swamp. 
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14. Notemigonus chrysoleucus (Mitohill). 

variety bosci. 
Common. Anal rays 16; scales 48; hence referable rather to the southern 

15. Hybopsis kentuckiensis (Rafinesque). 

Common. Scales 44. 
16. Semotilus atromaculatue (Mitohill). 

One young specimeu approachiug 8. thoreauianus. Color dark; asmall black spotat 
base of dorsal. ;t larger one at base of caudal ; a disbinct black lateral band from snout 
to  base of caudal ; head rather bmdd and flattish above ; mouth moderate, slightly 
oblique, the maxillary extending to the front of the very large eye ; jaws equal ; dorsal 
inserted behind ventrals ; lateral line decurved, only three or four pores developed in 
this (yonng)specimen. Head 3Q in length; depth #; A. 8; scales 48,30 before dorsal. 
17. Gambusia patruelis (Bnird & Girerd). 

18. Umbra pygmsea (De Kay). 
Rather scarce. 

Common. 
20. Aphredoderus sayanus (Gilliams). 

Rather scarce. Scales 45. 

Common. 

A few specimens. 

Black lengthwise stripes numerous and very distinct in the young. 

Common. 

Common. All the specimens examined have the cheek8 naked. Scales 42. 

Very abundant. 

One specimen. 

Two specimens ; head naked ; scale8 45. 
Tbe fauna of the Tar Xiver is essentially that of the Neuse. Probably 

extended exploration would show that every species of the one is found also in 
other. 

19. Lucius reticulatus (Le Sueur). 

21. Pomoxis sparoides (Lackpbde). 

22. Enneacanthus gloriosus ( Holbrook). 

23. Acantharchus pomotis (Baird). 

24. Lepods auntus (L.). 

25. Etheostoma nigrum effulgens (Girerd). 
I 

26. Etheostoma vitreum (Cope). 

27. Etheostoma peltatum Steuffer. 

28. Etheostoma roanoka Jordan &Jenkins. 

an 
the 
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G.-THE NEUSE RIVER. 

The Neuse River is one of the largest streams of eastern North Carolina. It rises 
in the middle-northern part of the State and flows east through the pine woods, dis- 
charging its waters through a broad estuary into Pamlico Sound. 

Collections were made a t  three points in the basin of the Neuse. 
1. Neuse River a t  Millburnie, near Raleigh, N. C., August 27. A dam built upon a 

ledge of granite crosses the river a t  Millburnie. Below the dam the river flows rap- 
idly over rocks, with falls and rapids, and among the rocks are many deep holes and 
pools. The rocks are in many places covered with river-weeds (Yodostemom, etc.). 
Below the rocky district are deep holes, with shoals and ripples, the bottom being 
largely sandy or gravelly. The water in the river, although low, was quite muddy. 
This is an excellent locality for collecting. Specimens taken in Neuso River, at Mill- 
burnie, are marked N in the following list : 

2. Little River at Goldsborough. August 29 ; temperature 780. Collections were 
made in Little River, near its juriction with the Neuse, a t  points above and below 
where it is crossed by the railroad from Raleigh. The stream flows through a ievel 
region. It consists of deep holes with iuterveriiag shoals, the former with bottom of 
mud or sand, the shoals sandy or gravelly. The bottom of the river is full of sub- 
merged logs and snags. The water is clear, but stained somewhat brown from the 
drainage of cypress swamps. Specimeus from Little River are marked L. 

3. IIloccasim &'wamp.-Moccasin Swamp is a stream flowing through a cypress swamp 
and emptying iuto the Neuse below Goldsborough. The Swamp was not visited, but 
numerous specimens of food-fishes were obtained from a fisherman who had seined 
the Swamp at a point about 15 miles from Goldsborough. The species obtained are 
marked M in the following list : 

1. Amia calva Linnmus. M. '( Blsok Fish." 
Common in the swamps. 

Common in the Neuse River a t  Millburnie, where fifteen specimens were taken. 

Specimens were taken at Goldsborough in 1877 by Brayton and Gilbert. 
This species is closely allied to Noturus miurus, from which it differs in its 

2. Noturus furiosus Jordan & Meek. 

One specimen takenin the Little River and one in the Tar. 

L., N. " Tabby Cat ;" '' Mad Tom." 

much larger spines arid more pronounoed coloration. 

3. Noturus insignia (Richardson). L., N. 
Very abundant, especially in tho Neuse. Coloration pale, black margins to caudal 

narrow and faint, none a t  all on dorsal and anal; base of dorsal dusky, the fin other- 
wise pale. 
4. Ameiurus natalis (Le Sueur). I,., M. 

Color black ; body very plump, the head broad and the spines quite short. 

5. Ameiurue erebennue Jordsu. M. 
Common in the swamp. Very close to A. natalis, the head becoming broader with 

age and thus resembling the latter. The pectoral and dorsal spines are however much 
longer than in the latter. 
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6. Ameiurus niveiventrie (Cope). L. N. dl Fork-tailed Cat.” 
Only young specimens. The body seems slenderer, the caudal more deeply forked 

than in the young of A. albidm. A. 21 to 23. Uolor silvery, the fins darker, 
7. Catoatomus nigricans (Le Sueur). N. 

Common. 

8. Erimyzon sucetta (Lec6pbde). M., L.,N. 
Very common ; scales 46. 

9. Moxostoma papillosum (Cope). L .N .  
Very common. Snout projecting beyond the very small mouth ; head short and 

broad, with large eye. D. 14, the edge of the fin straightish; caudal lobes equal. 
Pharyngeal bones weak. 
10. Moxostoma conus (Cope). L. 

A single young specimen. Eead very short and small, the short, narrow snout 
projecting beyond the small mouth ; lips full, the posterior truncate. D. 12, the fin 
high, its free border concave, the first rays being much produced. Caudal deeply 
forked, the upper lobe a little longer. This species is very closely related to the species 
found in the Ohio River and Lake Brie, which isapparently Moxostoma breviceps (Cope), 
11. Moxostoma crassilabre (Cope). L. 

One large specimen. Body robust, the back elevated ; head short, broad, flattish 
above j mouth moderate, the lips full, the lower truncate behind ; snout short, little 
projecting beyond mouth. Head 5 in length ; depth 34. D. 13. Caudal lobes equal ; 
dorsal with its free edge much incised, the anterior lobe about as long as head. 
Pharyngeals weak. Color rather dusky ; many of the scales with a dusky shade a t  
base; top of head, humeral bar, and especially A broad shade across dorsal fin, black- 
ish. 

Compared with Moxostoma breviceps from Cincinnati, this species is much more 
robust, with larger, broader, and much more flatteired head. The eye is larger, the 
snout much shorter, and the preorbital is much broader. This bone is quite narrow 
in M. breviceps. I n  M. breviceps the top of the head is very convex transversely, the 
dorsal lobe is 14 times length of head, and the upper lobe of the caudal is much 
prolonged. 

The resemblance of M. crassitabre to M. aureolum from Toledo is much greater, 
the only prominent diEerence being that M. aureolum has the upper outline of the 
dorsal slightly convex. 

M. macrolqidotum (the true eastern form, as distinguished from the western, 
M. duquesnei), from Potomac River, is also very close to M. crassilabre. The two have 
the same general form and coloration and t h e  same form of the mouth and of the 
dorsal fin. In  comparing a single specimen of each, I find that crassilabre bas a still 
shorter and blunter head and higher back. The eye in crassilabre is I& in  snout, the 
head 5 in body. I n  macrolepidoturn the eye is 13 in snout, the head 43 in body. It is 
probable t h a t  N. crassilabre will prove to be a slight variety of M. macrolyidotum. 
a. duquesnei, the western red-horse, may differ in the slightly longer head, and in not 

Some red on anal and caudal fins. 

‘This species is desoribed in the fifth edition of Jordan’s Manual of the Vertebrates as Momstoma 
ornesilabre (Cope), whioh is, bowever, a different species. 
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having t h e  free edge of the dorsal concave. I t s  claims to stand as a distinct species 
are, however, open to much doubt. 

12. Moxostoma cervinum (Cope). N. '* Crawl-a-bottom." 
Confmon. Specimens similar to those from the Roanoke and James, but larger. 

13. Hybognathus nuchalis Agassis. N., L. 
Very common. Some large specimens'taken in the Neuse. 

Common. The two specimens taken in the Neuse are very pale, with only traces 
14. Notropis procne (Cope). L., N. 

of lateral band and caudal spot. 
15. Notropis hudaonius (Clinton). L. 

One taken. 

Scarce. 

Very common. The form variable j some specimens almost as deep as those of 

16. Notropis megalops albeolus Jordan & Meek. N. 

17. Notropis niveus (Cope). L., N. 

N. whipplei, of which species this may prove to be a variety. 

18. Notropis amcenus (Abbott). N. 
Common in the Neuso. This is apparently the species recorded by Oope (Proc. 

Am. Philos. Soc., 1870) as Photogenis leucops=Notropis photogenis. 1 am not sure, 
however, of its identity with the species to  which the name photogemis was originally 
given. 
19. Notropis matutinus (Cope). N. 

Rather scarce iu the Neuse. 
20. Hybopsis kentuckiensis (Rafinesque). L., N. 

Very Common. 

Common. Scales 48 ; anal rays 15. 

Young common. A large plant of shad was made in the Neuse a t  Millburnie 
about five years ago. . 
23. Gambusia patruelis (Baird & Girard). L., N. 

Jordan & Brayton, from Little River, are both based on th i s  upecies. 
24. Lucius americanus (Gmolin). L. 

25. Lucius reticulatus (Le Sueur). M., L. 

21. Notemigonus chrysoleucus (Mitohill). N., L. 

22. Clupea sapidissima (Wilson). L., N. Ghad. 

Uommon. Haplochilus melanops Oope, from the Neuse, and Zygoneatee atrtoatus 

Common. 

Eels abound in every stream iu Carolina east of the Blue Itidge. 

Not rare. 

26. Anguilla anguilla rostrata (Lo Sueur). N. 

27. Aphredoderus sayanus (Gilliams). L. 

Bull. U. S. I?. C.. 88-9 
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28. Pomoxis sparoidee (LaoBpbde). L., M., N. 
Com mon. 

29. Centrarchus macropterus (I~c6pBde). M., L. “ Flyer.” 
Common in still waters. 

Not very common. The large specimens described by me in 1877 under tho name 
30. Enneacanthus gloriosus (Holbrook). L. 

of Enneacanthuspinniger came from Neuse River, a t  Einston, N. 0. 
31. Acantharchus pomotis (Baird). M. “ Mud Perch.” 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

Common in the swamps. 

Chaenobryttus gulosus (Ciiv. & Val.). M., N. 
Not rare. 

Lepomis auritus (L.). L., N. “ Yellow-belly.” 
Common. All of the typical northern form. 

Lepomis holbrooki (Cuv. & Vel.). L. 
Scarce. 

Common. 
Lepomia gibbosus (L,). M. “Sand Perch.” 

Micropterus dolomieu (LaoBpbde). M., N. 
Common in the streams. 

Common, especially in the swamps. 

Very abundant. Scales 57. 

Etheostoma nigrum (Rafinesque) var. olmsledi. N., L. 

Micropterus salmoides (Lac6pBde). M., L., N. “Chub.” 

Etheostoma vitreum (Cope). N., L. 

Very abundant in Little River; less so in  the Neuse. Nearly all of these speci- 
mens have the upper part of the cheeks partly covered with scales. Some of them 
are very slender in form, and some are stout ; some have the middle line of the belly 
largely naked. Scales 50 ; D. IX-15. 
40. Etheostoma peltatum Stauffer. 

Common. There are among theHe specimeus all gradations in coloratiou, from 
that of the specimens taken in Swif t  Creek, to the marlciugs of tho ordinary peltatuno. 
Some specimens have a black lateral stripe scarcely widened a t  intervals. Some of 
the specimeus have smooth imbedded scales on cheeks, opercles, aucl uape (=nevisense 
Cope), but most of them, including some of each of tho patterns of coloration, have 
the nape and cheeks wholly naked, the opercle nearly so. E, aspro and E, ozcachitle 
are both extremely close to E. peltatum. 

41. Etheostoma roanoka Jordan & Jenkins. 
Very abundant in the Neufie River a t  Millburnie. The specimens are rather 

smaller than those from the Roanoke, and the ground color is paler, which leaves the 
markiugs inore sharp. 

N., L. 

N. 
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H.-THE CAPE FEAR RIVER. 

The Cape Fear River rises in the uplands of northern North Oarolina, its two 
chief tributaries being the Haw and the Deep Rivers. It flows southward, entering 
the sea near the cape from which it takes its name. Its tributary streams for more 
than half its course flow over a soil of red clay, produced by decomposition of granite. . 
Most of these streams are full of yellow clayey sediment all the year around, and 
hence are not favorable for fish life. No collections of any extent had been made in 
t h e  Uape Fear Basin previous to our visit. The fauna is evidently substantially iden- 
tical with that of the Santee and Great Pedee, streams which enter the sea not far 
from the mouth of the Cape Fear. I n  several respects its fauna differs from that of 
the Neuse River, which is more nearly like that of the Roanoke. Our collections in 
the Cape Fear Basin are all from tributaries of Haw River, in Guilford County, N. U. 

1. Reedy Fork of Eaw River at Fulk's Mill, 11 miles north-northeast of Greens- 
borough. August 25 ; temperature 740. This is a rather sluggish stream, stained 
gray by sediment, its bottom covered with gravel and mud, with many snags. The 
stream is not a good one for collecting, but this locality is probably as favorable as 
any, for below the mill the stream shows some currant. Species taken here are 
marked R. 

2. A small very clear brook or spring-run, without uame, one mile south of Fulk's 
Mill. August 25; temperature 700. This stream is full of small fishes; those taken 
here are marked 5. 

3. Bouth Rufalo Creek, about 6 miles southeast of Oreensborough. August 25; 
temperature 700. This is a small creek, with rather clear water, and well stocked 
with small fishes. It contains some long deep pools, on a bottom of gravel. Fishes 
from this stream are marked B. 

4. Little Allemance Creek, at  a point about 9 miles southeast of Greensborough. 
August 25; temperature 690. This is a small stream, very clear, and fed by springs. 
I t  has a bottom of gravel. 

1. Noturue insignia (Richardson). 

Fishes from this stream are marked A. 

B., R. 

Some very large specimens. 
2. Ameiurus platycephalue (Girnrd). 

Very abundant in the river. This species swarms in all the river bottoms from 
the Cape Fear to the Ocmulgee, reaching a length of something more than a foot, 
Unlike the other catfishes, it feeds almost exclusively on vegetation, its long intestines 
being always found crowded with the remains of river weeds. This fact may render 
it desirable for introduction into streams not adapted for any better fish. It is largely 
Used for food in the regions where it occurs. 

The 
species varies considerably, aud in old examples tho head becomes very flat and broad. 
kmmsively abundant as is this species in the Cape Fear, and in the streams further 
down the coast, i t  has not yet been uotioed in the Neuse or the Roanoke. 
8. Moxostoma papillosum (Cope). R. 

selves ; f ius  all red io some, i u  others tho caudal only ; edge of dorsal concave. 
4 to 49 in length; depth 44. 

B., R.  

I am unable to distinguish Ameiurus brunneus Jordan, from A. platycqhalus. 

Common. These specimen,q are quite elougate, and vary somewhat among them- 
Head 

1). 12 to  14. 
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4. Minytrema melanops (Rafinesque). R. “Black Winter Sucker.” 

purplish red in male; snout and anal tuberculate. Scales 44. 
Two specimens similar to northern examples ; a distinct broad lateral stripe of 

Erimyzon eucetta (LacBpBde). R., A,, B., S. b 

Common ; scales 39 to 40. 
Hybognathus nuchalis Agassiz. R. 

Common. 
Notropis procne (Cope). R., A., B., S. 

Extremely common. Specimens larger than any taken farther north ; the jet- 
black lateral band distinct; fins slightly yellowish. 

8. Notropis altipinnis (Cope). A., B., S. 
Very common in the clear streams. This species does not belong to the atherinoides 

or rubr%@?ons type, but it is a very near ally of N. chiliticus, rubricroceus, chlorocephalus, 
etc. It is most closely related to N .  chalybceus (Uope), so closely that I am not a t  all 
sure that it is distinct from the specimens from Blackwater River, which I have re. 
ferred to the latter species. The specimens of N. altipinnis are, however, much deeper 
in body, the back more elevated, and the lateral line more decurved; head a little 
more robust; dorsal fin high; depth 39 in length; lateral line complete; eye large; 
scales before dorsal small; color in  life greenish, a burnished lateral band formed of 
black points passing from snout to base of caudal ; young with a black caudal spot; 
no black at base of anal ; dorsal, anal, and caudal faintly reddish ; snout yellowish in 
life; lower lip always dusky. Anal rays 9. 
9. Notropis ealudanus (Jordan & Brayton). R. 

Scarce. 
10. Notropis niveus (Cope). R. 

Common in the river. These specimens show much variety of form of body and 
in form of snout. If N. chloristius (Jordan & Brayton), and X. nivsus are really dis- 
tinct species, both are represented in this collection, the chloristius form being more 
abundant. Dorsal and caudal light brownish yellow in life ; snout slightly yellowish. 

11. Notropis scepticus Jordan & Gilbert. R. 
Not rare. Very pale green, the sides silvery. Eye very large, 3 in head. 

Head and body less elongate than in N ammnus, thc eye still larger. Scales before 
dorsal larger, 13 to 15, depth e; A. 10. This is apparently the species recorded by 
Cope as Photogenis leucops var., but i t  can not be the original Notropis photogenis. The 
specimens from the Saluda referred by Jordan & Brayton to N. photogenis seem to 
belong to N. scepticus. 
12. Semotilus atromaculatus (Mitchill). 

Very common in the brooks. These North Carolina specimens are almost inter- 
mediate between the ordinary species and the more southern S. thoreauianus. Scales 
48 to 55, usually about 49, less crowded ariteriorly than in 8. atromaculatus. The head 
is longer and less blunt than in S. thoreuuianus; 38 in leugth, 4 in  thoreauianus (from 
Tuscaloosa, Ala.), of the same size, the scales in the latter 45. In  life the black dorsal 
spot surrounded by scarlet ; bme of anal, ventrals, and pectorals pinkish ; caudal 
yellowish. 

A,, B., S. 
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13. Notemigonus chrysoleucus (Mitchill). B. 
A. 16. Scales 46, hence of the var. bosoi. 

One specimen. (Esox: afinis Holbrook.) 
L5. Lucius americanus (Gmelin). 

Common in clear brooks. Body wit! 18 to 20 dark green cross.shadee; lower 
fins all scarlet; upper fins edged above with carmine. Snout extremely short and 
broad, 28 in head. Scales 88. Stomach packed full of small minnows. This is Esox 
raiteneli Holbrook. 

14. Lucfus reticulatus (Le Sueur). B. 

B.,A., S. 

16. Fundulus rathbuni Jordau &Meek. R., A., B., S. 
Common in the  small brooks ; scarce in the river. 

Common. 
18. Chaenobryttus gulosus (CUT. & Val.). R. 

One specimen. 1 find 110. difference except in shade of color, on comparison of 
this specimen with C‘hmnobryttus antistius McEay. 
19. Lepomis auritus (L.). 

17. Anguilla anguilla rostrata (Le Sueur). R., B. 

R.,  A,, B. 
Common. These specimens belong to the northern or typical auritus. 

Scarce. Colors very bright ; a few scales on opercle, none on cheeks. 

Very abundant in river. Scales 46 ; some specimens much spotted, especially on 

20. Etheostoma peltatum Stouffer. B., A. 

21. Etheostoma nigrum (Rafinesque.) R. 

head and pectoral. One male with t h e  head black. 

I.-THE GREAT PEDEE RIVER. 

The Great Pedee, called in North Carolina the Yadkin, rises in the north of the 
central part of North Carolina and flows uearly southward to the sea, its mouth being 
in the eastern part of South Carolina. The whole upper course of the stream is through 
the red clays of t h e  “Piedmont” region. The river itself and most of its tributaries 
are therefore, for the whole year around, discolored by sediment and unfavorable to 
fish life. A number of large species of sucker (1Moxostowa) occur in the river, ascend- 
ing the smaller streams to spawn in  the spring. Large collections of these were made 
by Professor Oope at the timo of his visit in 1869, when they were taken in numbers 
on the weirs. No specimens of these are, howovor, obtainable in August, at which 
time both old and young have retreated to the main rivers. Collections were made by 
U s  only in the neighborhood of Salisbury. 

1. Little Yadlcin River (or South River) et Liudsag’s Mills (South River P. 0.). 
&August 24; temperature 720. This point is about 8 miles uorth of the city of Salts. 
bury, and not far from the junction of the South River and the Yadkin. The South 
River is a large and rather shallow stream, flowing swiftly over a gravelly bottom. 
Its water is grayish yellow, full of sediment. The number of species found is small. 

2. 8econd Creek, a tributary of South River, 1 mile further south. August 24; 
temperature 710. FiRhes few, aim- 
ilar to those in the river. 

A very muddy streeni, its waters red with clay. 
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3. Jumping Run, a small clear spring branch,” 6 miles north of Salisbury. Au- 
In  this stream were found Pundulus ratlibuni and No- gust 24; temperature 690. 

tropis chiliticus. 
1. Noturus insignis (Richardson). 

Common, as everywhere. 
2. Ameiurus platycephalus (Girard). 

Very abundant in the river. 
3. Ameiurus albidus (Le Sueur). 

One specimen. A. 22. Caudal forked. 
4. Hybognathus nuchalis Agassiz. 

Common. 
5. Notropis saludanus (Jordan & Brayton). 

Not rare. Very pale; head 4 to 4& in leugth; most specimens with a black caudal 
. 

spot. 
6. Notropis chiliticus (Cope). 

Lips, snout, and 
middle of dorsal, anal, and caudal vermilion. Whole body flushed with red in males; 
usually a black caudal spot. A strongly marked species, allied to N. cklorocephalus, 
I?. chalybceus, altipinnis, etc. It is le85 robust in form than N. altipinnis, the head 
more slender, and the mouth larger. 
7. Notropis niveus (Cope). 

Common. These specimens seem to be of the typical N. wiveus. One old male 
has the body ver j  elongate, the dorsal high. In life more or less bluish, silvery below ; 
a black dorsal blotch j male with dorsal and caudal pale yellowish brown ; the tips of’ 
the fins and the anal milky. 
8. Notropis pyrrhomelas (Cope). 

Common. This species is well distinguished a t  all ages by the large eye and mouth 
and the long anal (of 10 rays) in counectiou with the black dorsal blotch. Most speci- 
mens show a, black blotch a t  base of caudal. 
9. Hybopsis labrosus (Cope). 

Males dark steel-blue, with black markings on back, and especially at 
base of dorsal ; suout and fills all orange. Females very pale silvery, with a bluish 
streak along sides of tail. Barbel very loug. Ceratichthys xanernus (Jordau 6r; Bray- 
ton), from Saluda River, is identical with H. Zabrosus.. 
10. Hybopeis kentuckiensis (Raflnesque). ‘ 

$alem, N. C., as Ceratichthys leptocephalus Girard. 
11. Fundulus rathbuni Jordan di Meek. 

Not rare. In  life, light green, a distinct silvery lateral baud. 

Common. 

Common. This is probably the species described from the Yadkin River, at 

Numerous young speoimens taken in Jumping Run. 
12. Lepomis auritus (L,). 

Scarce. 
13. Etheostoma nigrum (Refinesque). 

Not rare. 
14. Etheostoma peltatum Stauffer. 

Frequent. Scales 55. 
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J.-THE SANTEE RIVER, 

The Santee River is formed by the confluence of a number of large rivers all of 
which rise on the eastern slope of tlie Blue Ridge. The headwaters of nearly all these 
streams amre clear and cold, many of them abounding in trout. As these rivers flow 
southeastward through t h e  red and yellow cla,ys of the LLPiedinont” region, the 
waters become yellow with sediment and ‘the river ultimately formed is scarcely less 
muddy than the Great Pedee or the Cape Fear. The mouth of the Santee is near 
that of the Great Petlee, j u s t  north of Cape Romain. The name Santee is giveu to 
the lower course only of the river, below the juriction of the two great branches, the 
Wateree and the Coiigaree. The Wnteree, called in North Carolina the Oatawba, 
rises in western North Uarolina near Swannanoa Gap. It is the largest and the 
clearest of the tributaries of the Santee. -The Congiwee is in turn  formed by the 
junction of the Saluda and the Broad. The Saluda, rising in Saluda Gap, South 
Carolina, is a comparatively clear stream, and its fibuna has been investigated by 
Jordan & Brayton (Bull. U. S. Net. Mus., XII 1878). The Broad River, riskig i n  
North Carolina, is comparatively muddy, as are most of its tributaries, in three of 
which-the Paoollet, Tiger, and Eniioree-collections have been made. Although the 
basiri of the Sentee covers a wide extent of country, with considerable variation in ita 
physical characters, its fish fauna is quite uniform. For the  most part the same 
species wore found by us at Marion, Morganton, and Spartanburgh that had pre- 
viously been found by Cope at  Marion, and by Jordan and Braxton a t  Greenville. In  
the past summer collections were made at each of the following localities: 

1. Catawba River near Marion, N. 0. August 28; temperature 7.70. Oollec- 
tions made a t  the upper ford, 3 miles northwest of Marion, about a mile below the 
mouth of Buck’s Creek. The character of tlie river is similar to that of the upper 
Roanoke ; gravelly bottom on shallows, alternating with deep stretches iii which the  
bottom is muddy. The water is warm and somewhat muddy, of a light yellowish 
color. This is a good region for making collections, Species from this locality are 
marked C. 

2. Buck7~ Creek a t  Pleasant Garden. August 22; temperature 690. About 4 
miles northwest of MtLrion, near the post-office of I’leaeant Garden, Buck’s Creek 
rises in mouritsin springs and flows into the Oetawba. It is a very clear, stroug, swift 
mountain stream, flowing over gravel and bowlders, the rocks in its bed boing cov- 
ered by river weed (Podostemon). It is extremely well stocked with small fishes, the 
darters especially being very abundant. Species fouud in this stream are marked B. 

3. John’s River near Morganton. August 23; temperature 740. John’s River 
flows into the Oatawba at a point’ about 4 miles northeast of Morganton. It is a large, 
dear stream, having its source in the mountains. Its waters are warmer and less 
Clear than those of Buck’s Crvek, and its bottom is gravelly rather than rocky. In  
its upper course it is, however, probably similar to Buck’s Creek. Both these streams 
and the Linville River, which comes into the Catawba midway between them, are 
suitable for trout. The California rainbow trout, Salmo irideus, has been placed in 
the John’s and the Linville, but I have iiot heard of auy results from this plant. Species 
found in John’s River are marked J. 

4. Catawba River at Morganton. August 23; temperature ‘740. The river at the 
bridge a t  tho northeast of Morganton is broad aud shallow, with rocky bottom ; the 
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water very muddy; Oatfishes (Ameiurus platycephalus) are extremely abundant in 
the river here. The other fishes obtaiued are the same as those taken at  Marion ; the 
latter locality is more favorable for collecting. 

5. Pacollet River at Clifton Factory. The Pa- 
collet, a large tributary of Broad River, was examined a t  a point 7 miles northeast 
of t h e  town of Spartanburgh, 5. C. Collections were made below the dam of the 
Clifton Uotton Factory. The bottom in most places is excessively rocky and the 
river flows swiftly over the rocks, which are bare of vegetation. In the deep still 
places, however, the bottom is muddy. Th? water is very muddy and warm and t h e  
river is one altogether unfavorable for the production of fishes. A few specimens 
(Moxostoma rupiscartes, M. papillosum, Ameiurus platycephalus, Lepomis auritus) were 
obtained from a fifiherman who had drawn a coarse seine a t  a point farther up tho 
rivek. Bozostoma rwpiscartes and Ameiurus platycephalus are the chief food-fishes i n  
the markets of Spartanburgh. 

August 18; temperature 76. The Tiger 
River is a deep, sullen, muddy stream, running through woodland with little current, 
and ultima(te1y flowing into Broad River. Our collections were made in the North 
Fork of the Tiger, a t  a point 6 miles west of Spartanburgh. The river flows in a deep 
valley, almost a ravine, in the woods. It is crossed by a natural dam of granite 
making a perpendicular waterfall some 5 feet high, known as Cleveland Shoals. 
Below the falr the water flows swiftly over angular rocks which are not covered with 
river weed. The water is rather cold but very muddy, almost red. It contains few 
fishes and these are of few kinds. These species are marked T. 

7.  Porest Creek near Spartanburgh. August 18 ; temperature 720. Forest Creek 
is a, small, clear “spring branch,” runniug swiftly over sand and gravel, and flowing 
into Tiger River., It was seined at a point 18 miles west of Spartanburgh. It con- 
tains darters and the rare Notropis lutipinrcis, hitherto known only from the Oconee 
River. 

It is probable that the following list includes almost every species that belongs 
to the upper waters of the Santee I n  the lower coursa species of Esox, Lepidostaus, 
Amia, and other lowland fishes doubtless occur. I have Notentigonus chrysoleucus 
bosci from the Congaree at Columbia, 5. C., and, according to Dr. Bean, the U. 8. 
National Museum has received Labidesthes sicculua from the same locality. 
1. Noturus ineignis (Riohardson). B., J., C.,  T. 

August 1 7 ;  temperature 870. 

Species found in Pacollet River are marked P. 
6. Tiger River at Cleveland Shoals. 

I 

Common. The specimens from tbe Catawba are quite dark in color, the edge of 
the caudal darker; body less elongate, and the head less depressed than in specimens 
from further north, the back a little elevated, the pectoral spines a shade shorter than 
usual. 
2. Ameiurus platycephalus (Girard). C., J.,  P. 

of variation apparently including A. brurcneus. 
3. Catoatomus teres (Mitchill). C., B. 

4. Moxostoma papilloeum (Cope). C., P. 

Very abundant in all the larger streams. VariJtble in  form and color, t h e  range 

Rather common. 

Rather scarce. 
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5. Moxostoma rupiscartes Jordan &Jenkins. B.. C., J., P., T. 
The specimens from the Oatawba, Saluda, Ocmulgee, and other rivers south of 

the Neuse, hitherto referred to Moxostoma cervinum by Cope and by the writer, seem 
to belong to a distinct species, for which w e  have proposed the name of ililoxostorna 
rupiscartes, the latter name in allusion to the vernacular name of 6‘ Jump ROCICS,” by 
which the species is known in Georgia. It is closely allied to M. cervinum, differing 
chiefly in its smaller scales and more uiiiform coloration. It reaches a larger size; its 
lips are larger, and the form of its dorsal fin is somewhat different. I t  is very abun- 
dant in the Catswba. Pacollet, and all other large s t r c ~ t ~ s  in  the Santee Basin. It is 
less strictly confined to rapids, shoals, and wsterfalls than is the caw with M .  cervinum. 
6. Campostoma anomalum (Itafinesque). B., J., C. 

Rather common ; scales 52. 
7. Hybognathue nuchalis Agassie. C., J. 

Common. 
8. Notropis saludanus (Jordan & Brayton). J., P. 

Not rare. It may be that the southern form of this fish is a species distinct alike 
from the northern hudsonius a n d  from the awaarus of the Potomac. Comparison of 
numerous specimens shows the following results : 

The southern form, suludanus, James River to Ocmulgee River, has the head 
notably longer (4Q in length in specimens from John’s River ; 4Q in specimens from 
Swi f t  Creek) ; the snout is especially longer, projecting over the inferior mouth j the 
snout about as long as eye, which is about 4 in head. Teeth 1, 4-4, J). 

Var. amarus from the Potomac has head shorter and deeper (44 to in length); 
eye larger (34 in head) ; caudal spot faint; teeth 1, 4-4, 0. 

Var. hudsonius (8pecimens from Michigan City, Ind.), has the head still shorter 
(43 in length) ; eye 3% in head, as long as snout j snout blunt; mouth a little more 
oblique than in umurus or saludanus; maxillary not to front of eye; teeth 2, 4-4, 1. 
Oaudal spot jet  black. 

Var. selene from Eeweenaw, Lake Superior, has the head still shorter (4.2 in body) j 
mouth quite oblique, the premaxillary on level of lower part of pupil; snout 2 eye ; 
maxillary reaching front of eye ; caudal spot jet black. Teeth 2, 4-4, 1 or 2. 

The extremes, selene and saludanus, certainly look like very distinct species, but 
the intergradations are such that i t  seems safest to regard the whole series as varieties 
of one qecies, N. lmdsonius. 
9. Notropie proane (Cope). C. 

Abundant in the Catawba, in the river channels j not noticed in the other streams. 
10, Notropfs chlorocephalus (Cope). B. 

Abiiukanb in the clear, swift waters of Ruck’s Creek. Green in life; dorsal and 
caudal red at  base; sides of liead and lateral band on sides red. Adult males with 
the whole body cherry-red, the back green, lower jaw not black. Allied to N. rubri- 
croceus. 
11. Notropis lutipinnis (Jordan & Brayton). F. 

from a similar locality on the headwaters of the Oconee, in Georgia. 
Six specimens taken in the clear waters of Forest Oreek ; hitherto known only 

In life, pale 
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olive; broad metallic lateral band; iris red ; body in male flushed with brownish red; 
head and fins all bright yellow, without red; scales before dorsal smaller than in 
related species. 
12. Notropis niveus (Cope). J., C., P., T. 

(Including N. oldoristius (Jordan & Brayton.) ' 

Abundant. This species IS one of the most puzzling in its variations, and I am 
not yet sure whether it is really distinct froiii N .  whipplei, or whether, on the other 
hand, I have not confounded two species under tlie uame niveus. 

All the specimens taken in the Catawba, wild most of thow from the Pacollet, are 
the typical chloristius. This form is very close to N. whipplei, the eye a little smaller, the 
head more slender, the blue stripe or1 side of tail more distinct. In these the eye is 4 
in head, and the body short arid deep, the depth 33 to 4i; scales 36. Two of the 
specimens from the Pacollet, and most of tliosc; from the rivers farther eastward, cor- 
respond best to the descriptions of N .  niveus. 111 this forin the body is elongate, com- 
pressed, with the back more elevated. Eye 3J in liead ; depth of body 48 to 5 ; scales 
39. The blue stripe on caudal r,eduncle is less distinct, and there is a trace of a cau- 
dal spot. Bead subconic, the thickish sriout prqjoctiug. The species from the ])is- 
mal Swamp region, ideutifiecl bj- US iIs N. nivcus, is not quite like either of these forms. 
It is certainly quite unlike cldoristius. Our collection shows so many iutermediate or 
itidetermiiiable examples that I am coinpelled to record all under a sirigle name, Notro. 
pis niveus. 
13. Notropis pyrrhomelas (Cope). I%, e., J., P., T., F. 

Cjprinidm, tlie male retaining its bright colorv through the summer. 
14. Notropis scepticus Jordan & Gilbert. 

Not rare. Close to N .  amenus, but  with the snout shorter and blunter, the eye 
larger. Speciriiens shorn cousiderable variation in form, but all belong to one species. 
Scales before dorsal 14 to 16 (Catawba) to 18 (Pacollet). Green in life; sides silvery; 
no red. 
15. Squaliue vandoisulus (Cnv. & Val.). B. 

Abun+mt iu Buck's Creek. 

One specimen from Pacollet River. 

Tlie mont al)unt?ant fish in the Santee basin. and one of the most ~ h o w y  of the 

J., C . ,  T. 

Dark lateral stripe very obscure; depth 4& in length. 

A dusky lateral band 
Besembles N .  procne, but with 

16. Hybopsis hypsinotus (Copc). E'. 

through eye and snout, ending in a faint caudal spot. 
a11 evitient barbel. 
17. Hybopsis labrosus ( C o p ) .  B., J., P. 

Common in clear water. Male steel-blue; a black spot on back a t  base of dorsal 
in front; a dark shade under middle of dorsal ; a black blotch on rnembraties of dorsal, 
as in Notropis wluipplei and niveus; a dark caudal spot; a plunibeous shade on sides; 
caudal with a dusky shade on ruernbraues; a dark shade on opercle; siiout and all 
fins bright red ; female pale, with faiut black blotch on dorsal, atid with 110 red. 

This species is in form and coloratioii remarkably unlike all the others in the 
genus. 

An ally of H. amblops. 

(Cerutioltthyys ZunenmR Jordan &, Brajton.) 
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18. Hybopsis kentuckiensis (Rafinesque). P., F., B., C., J., T. 
Very coinmoil; body short and deep; scales 39. 

Everywhere common. 

Brook trout abound it) the hcadwaters of Buck’s Creek, and doubtless also in the 

19. Anguilla anguilla rostrata (Le Suour). C., T., P. 

20. Salvelinus fontinalis (Mitohill). B. 

Linville and John’s Rivers. None were taken by us. 

21. Lepomis auritus (L.). 

the slightly larger scales. Usually a dark shade a t  base of‘ last rays of dorsal. 
22. Etheostoma nigrum (Rnfinesqne). 

Uominori in the river channels ; scarce in the smaller streams. Scales 44. 
23. Etheostoma peltatum Stauffer. B., C., J., P. 

Frequent. Especially common in Johii’s River. Head usually naked. Scales 52 
to 54. Dorsal lorn, with median black band; second dortal, caudal, and pectoral 
sharply banded. D. XI, or XI1-14. 

24. Etheostoma thalassinum (Jordan & Brayton). B., J., F., P. 
Much the commonest of the  darters, especially abundant among the weed-grown 

rocks of Buck’s Creek. Scales 40. Caudal distinctly lunate. I n  life, green; mottled 
in various shades; body with 6 or 7 cross-bars of bluish-green ; ventrals and anal 
bluish-green; fins mottled, not barred; orange on belly arid ou bases of pectoral and 
caudal; spjnous dorsal edged with orange; a dark spot and a jellow area a t  base of 
pectoral; a pale oblique streak below and behind eye. 

25. Etheostoma flabellare (Refinesque). 
Common in clear waters. Most specimens have but seveu dorsal spines. The 

number of scales is unexpectedly variable. I count 40, 39, 41, 43, 44, 50, in six 
specimens. 

B., J., C. ,  P. 
Common. The specimens from this region belomg to var. solis, characterized by 

B., C., J. 

B., J.  

K.-THE KANAWHA RIVER. 

The Eanawha River, called in Virginia the New River, rises on the western slope 
of the Blue Ridge in western North Carolina, aud flows nearly north through Vir- 
ginia and West Virginia into the Ohio River. Its tributaries are generally clear 
mountain streams, though the river itself is more or less stained by t h e  yellow clays 
over which it flows. The fauna of the Kauawha is essentially that of the Ohio, 
although it contains a few species (as Exoglossum maxillingua) not fouud in auy other 
western waters. 

Our collections include but a small patrt of the fauna of the Eanawha, as the high 
maters of the middle of September made it, necessary to abandon work both on the 
Kanawha and the James. The three streams examined are all unsuitable for successful 
collecting. 

1. Peak Creek at Pulaski, Va. August 4; temperature about 670. A clear, cold 
stream with very rocky bottoru and many deep holes among rocks. This stream was 
carefully seined for a distance of about half a mile above Pulaski. It coutains great 
numbers of black bass (Micropterus dolomieu) and absolutely nothing else, two small 
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minnows (Pimqhales notatus) being the only other fishes obtained. It would seem 
that dry weather often reduces this creek to a succession of pools. The bass live in 
these and devour everything else. 

2. Little Peak Uree;k, Pulaski, Va. August 4 ; temperature about 790. A small 
tributary of the preceding, into which it 0 0 ~ 8 ,  in the village of Pulaski. It is a 
shallow, warm, clear stream, with gravelly bottom, full of little minnows and darters, 
thus presenting a striking contrast with the preceding creek. The species found here 
are marked P. 

3. Reed Creek near Wytheville, Va. August 6;  temperature 190. This stream 
was seined a t  various points about 4 miles east of Wytheville. It is a warm, 
muddy stream, the water gray in color. It 0 0 w s  through cultivated fields and pas- 
tures. The bottom is rocky in the shallows, elsewhere muddy. The character of the 
water makes this am unfavorable stream for collecting. 

4. Hatchery fitream.-The U. S. Fish Hatchery Station is located on a tributary 
of Reed Ureek, about 5 miles west of Wytheville. The water in this little brook is 
very cold, the temperature being about 550. 

1. Catostomus teres (Mitchill). P., R. 
Common. 

2. Catostomus nigricans (Le Saeur). P., R. 
Common in xwift waters. 

3. Campostoma anomalum (Rafinesque). P., R. 
Common. 

Common ; tjhe only minnow found in Big Peak Creek. 

Scaroe in Reed Creek. 

4. Pimephales notatus (Rafinesque). P., R. 

5. Exoglossum maxillingua (Le Sueur). 

Kanawha is an interesting fact in geographical distribution. 

R. 
The occurrence of this eastern species in the basin of the 

6. Notropis microstomus (Rafinesque). R. H y b o p i s  crtramineua Cope. 
Rather scarce. Compared with specimens of stramineus from the White River at 

Gosport, Ind., these specimens have the back considerably elevated, the eye a 
little smaller, the form of the snout and mouth the same, sides silvery, with scarcely 
a trace of black Hpecks along the lateral line. Scales 3 G  ; teeth 4 4 .  

7. Notropis kanawha Jordan & Jenkins. R. 
Not rare in Reed Oreek. 

8. Notropis scabriceps (Cope). R. 
A single specimen, t h e  first which I have recognized as belonging to this species: 

The species from Arkansas referred by Jordan and Gilbert to N .  scabriceps belong to 
N .  boopa Gilbert, which is probably identical with N. illecebroaus (Girard). 

Body formed as in Hybopsis amblops; head broad, blunt anteriorly; eye very large, 
longer than snout, 3 in head; snout obtusely rounded in profile; mouth moderate, 
little oblique, the j a w s  about equal; the maxillary extending a little past front of eye; 
scales large, 13 before dorsal; fins small; tlorsal over ventrals. A. 5. Color pale, 
greenish above. 
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9. Notropis photogenis (Cope). R. 
A species which I identify with Cope's description is not rare in Reed Creek. It 

closely resembles N. rubrifrons (specimens from White River, a t  Indianapolis); size, 
form, and color similar. The eye, however, is larger (3 1n head), and there are 25 
scales before the dorsal instead of 16. Compared with N. ammnus, from Luray, ti10 

,eye is smaller, the body is more slender, and there are 110 black a pecks along the base 
of the alia1 fin. Color pale, a bluish streak along side of caudal peduncle; some dark 
points along lateral lines. Scales 40. 
10. Notropis atherinoides, (Rafinesque). P., R. 

Commoii in  quiet places; reaching a length of 4 to G inches. Color translucent 
green; sides bright silvery. Eead 4g in length; depth 54; mexillary 2% in head; 
eye 38 to 3. I refer these specimens to N .  atlherinoides (=rubellus Agassiz), without 
being qaite certain whether the latter 11anie includes inore than one species. This is 
evidently the species called by Cope Alburnellus jaculus. 

S3pecimens from the Holston River agree fully, except that they are a little more 
slender in body ; depth 6. 

Specimens from Deer Creek, Indiana, called by Evermann and Jenkins Notropis 
urge, rtud evitlently Alburnellus urge Cope, are a very little more robust, but have pre- 
cisely the same eye, snout, aucl mouth. 

8pecimens from the falls of the Ohio ( N .  dinemus Rafinesque) are a little stouter, 
the eye a shade smaller ; the eye, mouth, and head notably shorter ; head 4+ in length ; 
"eye equal to snout ; 34 in head; maxillary 33 in head. 

Other specimens (dinemus) from Pipe Creek (White River), near Anderson, Xnd., 
are similar, but with the snout and mouth longer, thus approaching urge. 

Still other specimens from Deer Creek, called atlberinoides by Evermann and 
Jenlcins, have the eye notably smaller and the snout sharper. 

N .  ammnus, from Luraty, is stouter and more compressed, with stouter head and 
smaller scales before dorsal. In  form of eye and mouth 
this species scarcely differs from N .  atheri,noides (urge). 
11. Hybopsis kentuckfensis (Rafinosque). P., R. 

I t  is also less silvery in color. 

Common. 
12. Semotilus atromaculatus (Mitchill). P., R. 

COmJIlOll ; Scales 55. 
13. Rhinichthys cataract= (Cuv. & Vel.). R. 

Not cornmou; scales about 70. 

Rather scarce. 
14. Phoxinus margaritus (Cope). R. 

Scales smaller than in eastern examples. Perhaps this may 
prove to be e diEerent species. Head 44 in length; depth nearly the same; mouth 
very small, anterior ; scales 52 to 54 (58 in margaritus); 28 scalus before dorsal ; dorsal 
quite low, iuserted behilid ventrals. Color dark, D vury distinct caudal spot, aud a 
well-defined black lateral band, The speoimens are all small, the largest 2 inches 
long. 
15. Micropterus dolomieu (Lac6pbde). P., R. 

Extreiiiely commoii. As already stated, the Big Peak Creek is stocked with black 
bass, to the exclusion of everything else. 
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16. 

17. 

18. 

19. 

Anibloplites rupeatris (Rafinesquo). P. 
Abundant in the little mill-pond on Little Peak Creek. 

Not rare. 

Abundant in clear, shallow waters in Little Peak Creek. 

Not rare. 

Etheostoma blennioides (Refinesque). P., R. 

Etheostoma flabellare (Rafinosque). P., R. 

Cottus bairdi Gimrd. R. 

L.-THE HOLSTON RIVER. 

The Holstou is one of the three niain tributaries of the Tennessee River. Of these 
three it is the largest and the one most nearly in line with the general course of the 
river. The Holston is formed by the union of three streams nemly equal in size aiid 
similar in physical respects which flow iu parallel valleys separated by low mountains 
or hills. These are the South Pork, t he  Middle Pork, and the North Fork. All these 
streams were carefully seiuecl, and i t  is believed that the present collection includes 
very nearly all the fishes occurring in the upper tributaries of the Tennessee. Of the 
large catfish, buffalo-fishes, drums, etc., found in the lower course of the river, no 
specimens were obtained. 

1. South Pork of the Holston River a t  Holstein Mills, Va. August 7; temperature 
720. Holstei~l Mills lies about 0 miles south of Marion, Va. The river hcve is w r y  
clear, rather cold. Its bottom is rocky and gravelly, tmd t h e  witttlrs rather swift, 
there being often an alternation of rapids and deep pools. The stream was fished 
between the dams in the village, and also below the lower dam. The latter locality is 
a most excellent one for making collections, one of the very best of all those found by 
us. Darters (8. sirnoterum) swarm on the bottom, and the swift  waters below the d;tm 
are literally full of Notropis rubricroceus and AT. coccogenis, both species mwrketl with 
brilliant red iu life. Troub (Salcelinus fontinalis) are found above the tlaina, but the 
catfish and the black bass do uot ascend 80 far. The California rainbow trout 
(Salmo irideus) has breu introduced into this river, and a specimen was lately take11 
with the hook above Holsteiu Mills. 

2. Middle Pork of the Holston at Mariou, Va. August 7; temperature 710. 
Seined i u  t h e  towu anti for about half a mile above the railway station. The stream is 
similar to the preceding, and equally clear and cold. I t  has less volume of water, aud 
the bottom is more rocky. The same EiI,ecies were found, arid the locality is perhaps 
equally good for collections. 

August 8; temper- 
ature 7.50. Seined a t  a point abont 5 miles south of the village of Glade Spring, in 
and about a ford on the Byers farm. The stream is here considerably larger than a t  
Marion. It flows through pasture 
land, and the water thereby rendered somewhat gray from clay washed into the river. 
The bottom is parily rocky, partly gravelly. The locality is not a very good one for 
collecting, although one species was obtained which has not been seen elsewhere: 
Species from Glade Spring are marked G. 

AuguBt 9 ;  temperature 76O. 

Species from Holstein Mills are niarked S. 

The species obtained are marked M. 
3. Middle Pork of the Holston River near Glade Spring, Va. 

The water is much warmer and with less current. 

4. North Fork of Ho~eton  River a t  Saltville, Va. 
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The North Fork a t  Saltville is somewhat larger than either of the other branches a t  
the localities examined. It was seined at the ford, about a mile north of Saltville, 
and in diflerent places for about one-quarter mile above the ford and nearly a mile 
below it. The best collectirig ground is a t  the ford itself. Lower down, the river can 
hardly be seined a t  all, its bottom being covered with large rocks, which have fallen 
from a high bluff on a bend of the river. The stream is moderately swift, not very 
clear, the water warm. In  some places large numbers of water plauts grow, foyming 
lurking places for small fishes. This is a fair locality for making collections, and two 
or three new species have been described from this locality by Professor Cope. Spe- 
cies from the North Fork are marked N. 

5. Beaver Creek near Bristol, Tenn. August 10; temperature 790. Seined at a 
point about 4 miles south of the town of Bristol, where the stream approaches the main 
road. A small, clear tributary called Cedar Creek was also examined, but nothing of 
special interest found. Beaver Creek is a rather small btream, about 15 feet wide, 
shallow, and swift. A t  the locality examined are many smooth, flat rocks i n c h e d  at  
angles. Over these the stream slides in small water-falls interspersed by shallow pools. 
The stream is warm and rather muddy, flowing uiostly through open paetures. I ts  
fauna is Rcanty, anti it was probably less worthy of a visit than any other stream ex- 
amined by us. .Species from Beaver Creek are miwked B. 

August 11 ; tern- 
peraturo 790. The Wataiiga is a large tributary of the Holston, having, like the 
French Broad, its rise irl tlie plateau of weetern North Carolina. I ts  headwaters are 
cold mouiitaiu streams, which abouud in trout. At  Elizabethton it is a considerable 
river, with a very rough bottom, often crosmd by dam-like ridges of perpendicular 
rocks. I n  the sliallow places the current is swift, and in the deep still stretches the 
bottom is so covered with ooze aiid sawdust that the net can not be used. The water 
is warin and not very clear, beiug stained red by the clay soils of the region. It is 
well stocked with fishes, its channel espeoially having very large darters. It is, how- 
ever, a stream riot easily worked. Collections were made a t  all suitable points from 
the mouth of Doe River, in Elixabethton, to the mouth of Buflitlo Creek. Fishes 
from the Watauga are marked W. 

7 .  Doe River at  Elixabethton. August 11 j temperature 780. Doe River, near its 
mouth in Elizabethton, is a very clear streaiu, llaving its source in the flariks of Roan 
Mountain. Its waters are warm, aud its bottom is covered with large round bowlders 
and shingle brought down from the mountairis. These rocks have no ricer weed or 
other vegetation, arid there are but few fishes ikmoug them. For so attractive a stream 
Doe River is a very disappointing one. The absence of darters is doubtless due to the 
absence of bottom veget<ation. 
1. Noturus miurus (Jordan). N. 

6, Watauga River from Elizabethton to Watauga Point, Tenn. 

Fishes from this &ream are marked D. 

Not rare in the weeds above the ford. Tlie specimens are quite large aud the 
Color is rather pale. I n  general they agree with Iudiaua examples. 
2. Leptops olivaris (Rafinosqno). W. 

Large yellow-oat8 are taken in the deep channels of all the branches of the Holstou. 
The specimens seen by us were from the Watauga. 
3- Catostomus teres (Mitchill). S., M., G., B., W. 

Oommon. 
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4. Catostomus nigricans (Le Sueur). S., M., G.,  B., W., D. 
Common in swift waters. 

Common in the larger streams. The specimens agree with the common northern 
red-horse, except that the free edge of the dorsal is decidedly concave. D. usually 
13 ; lower fins red, the caudal pale. 
6. Lagochila lacera (Jordan & BrtLyton). N. 

creamy; snout black ; dorsal and caudal creamy, dusky-edged. 
7. Campostoma anomalum (Rafinesque). 

5. Moxostoma duquesnei (Le Sueur). M., G. ,  N., B., W. 

A few specimens taken at Saltville. Scales 45. In life steel-blue; lower fins 
’ 

S., M. G., N., B., W., D. “Mammy.” 
Everywhere common, ascending small streams. 

8. Notropis spectrunculus (Cope). M., S., N., G. 
A small fish characteristic of the mountain streams. Common at Marion and 

Holstein Mills; rare a t  Saltville and Glade Spring. Very pale olive; fins in life pale, 
dull red or salmon color, no red on snout ; black caudal spot always distinct. 
9. Notropis microstomus (Rafinesque). N., D. 

dark specks along lateral h e ;  13 scales before dorsal. 
Scarce. Back rather more elevated than in the specimens called straminem, some 

10. Notropkmegalops (Rafiuesque). S. ,  G. ,  N., R., W. 
Common, but confined to the larger streams, not ascending the colder waters. 

But one taken at Holstein Mills and none a t  Marion. The specimens belong to Cope’s 
var. frontalis (Agassiz), having 17 scales before the dorsal. 
11. Notropis lacertosus (Cope). S., N. 

Two young specimens only taken. This seems to be a rare species. It has been 
known hitherto only from a brief description of a specimen taken by Professor Cope at 
Saltville. ‘ 

Color green above ; sides silvery; a dark speck on front of opercle. Very close to 
N. megalops, the young of which it resembles in form and squamation, almost the only 
tangible difference being that the mouth is somewhat larger in N. laoertosus and the 
lower jaw projects. Head 4+ in length; depth 44 ; eye a little longer than snout, 3. 
Maxillary reaching to just  past front of eye, 3 in head j mouth oblique, the lower jav 
prominent. Lateral line decurved. Scales 5-38-3. 17 before dorsal. Fins all low. 
Dorsal slightly behind rentrals. A. 8. (Specimen 23 inches long.) 
12. Notropis leuciodus (Cope). S., M., G., N., B., W., D. 

Very common, but not ascending the spring branches so far as N. telescopus. 
Closely related to N. telescopus, but difltinguished by the short anal, rather smaller 

eye, usually paler coloration and very distinct caudal spot. Snout alittle more obtuse 
then in N .  telescopus. Anal rather short and high with 8 rays. Eyes 3 in head; mouth 
rather smaller and less oblique than in N. telescopus, the maxillary 36 in head, the 
lower j a w  slightly included. Insertion of dorsal midway between tip of snout and 
base of caudal, a little behind base of ventrals ; 13 scales before dorsal. Depth 5 in 
length. These two species make up the bulk of the small minnows of the Holston 
region. \ 
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13. Notropie telescopue (Cope). S., M., G., N., W., D. 
Very common; not found in warm creeks (like Beaver Ureek), but ascending cold 

streams farther than the preceding or the next. 
Green, silvery below ; fins pale ; no red, often a faint dusky caudal spot. Scales 

If back conspicuously dark-edged j the -two uppermost rows running into outline of 
back, the one under the dorsal, the other just behind it: Anal with concave edge and 
YO rays. Eye very large, 22 in head, longer than the sharp short snout ; mouth oblique, 
the jaws equal. Insertion of dorsal midway between snoiit and base of caudal, a little 
behind ventrals; 13 scales before dorsal. Depth 49 to Sg. It reaches a larger size 
than the preceding, but less than the next. 
14. Notropis atherinoides (Refinesque). G., N., W., D. 

Very large specimens, 5 inches 
long, in the Watauga. Eye as long as snout, 3& in head. Snout sharp; depth 6 in 
length; 15 scales before dorsal. The specimens are similar to those from the Kans- 
wha basin, but a little more elongate. 
15. Notropis ariommus (Cope). W. 

One specimen taken. Very pale ; a silvery litteral band j eye excessively large, 
2% in head, nearly twice length of snout, which is evenly rounded ; maxillary 38 in 
head, reaching front of eye; mouth oblique; fins low; dorsal over ventrals; head 
44 in length ; depth 5 ; 15 scales before dorsal ; anal rays 9. 
16. Notropis coccogenis (Cope). 

Everywhere very common, especially in the clear streams, the most abundant of 
the Iarger minnows. 

Color in life, steel-blue, silvery below; a dash of scarlet on upper lip; axil of pec- 
toral, front of dorsal, and a vertical bar on front of opercle, bright scarlet. Base of 
caudal milky, tinged with reddish anteriorly ; anal and ventrals white. 
17. Notropie galacturus (Cope). 

Associated with the preceding and reaching a similar size, but less abundant and 
not ascending the small streams so far. Very liirge specimens have the tip of snout, 
dorsal, tip of caudal, pectorals, anal, and ventrals flushed with red. Base of caudal 
conspicuously yellowish-white. 
18. Notropis rubricroceus (Cope). M., S., D. 

Excessively abundant in the clear streams, outnumbering all other species at 
Marion and Holstein Mills ; rare in  the rivers j a single specimen only taken in 
Doe River, I 

In life; bright green, a steel-blue lateral stripe, becoming darker behind and end- 
ing in a distinct caudal spot; a silvery streak below the lateral band; below this a 
red stripe j snout and lips deep brick-red j base of pectoral scarlet j belly and cheeks, 
and sometimes back also, flushed with red in old males. This brilliant species reaches 
a length of nearly 4 iuches, and even the young and the females show more or less of 
red. 
19. Hybopsie amblops (Rafinesque). S., M., G., N., B., W., D. (Hybopis gi.adli8 Ageseiz ; G w t -  

Rather common in all streams except the coldesl; much less abundant than N. 
coooogenis, rubriorooeus, leuciodus, aud telesoopus. No red markings ; dark latarail 

Abundant in quiet places in the river channels. 

M., S., G.,  N., B., W., D. 

S., G., N., B., W., D. 

, 

iO1 ldhyS  hyalinus Cope.) 

Bull. U. 5. F. C., 88-10 
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stripe rather distinct. Eye a little smaller than in Indiana specimens, 3% instead of 
3 in head j otherwise similar. 

20. Hybopsis monachus (Cope). N. 
Scarce. Agrees with Cope's description, and well distinguished by the slpall eye 

and dark dorsal spot. 
21. Hybopsis watauga Jordan & Evermann. N., W. 

Rather rare in the river channels. Closely related to H. dissimilis, but with 
smaller scales, lat. 1.52,22 before dorsal, and with more elongate body and less spot- 
ted coloration. 
22. Hybopsia kentuckiensis (Rafinesque). S., M., G., N., B., W., D. 

Common everywhere. 
23. Rhinichthys cataract= (Cuv. & Val.). 8. 

In cold streams. But one taken. 

Very abundant in cold streams, not descending to the larger rivers. 
In life, back mottled olive, with many scales blackish ; a very faint dark lateral 

band in most speoimens ; belly silvery ; a broad band of creamy yellowish below the 
black lateral band, this extending on cheeks and lips ; fins all creamy ; a dark spot at 
base of' caudal; barbel longer than in atronasus, the size larger. Scales 70; caudal 
little forked ; upper j a w  considerably projecting j eye 5 in head. Insertion of dorsal 
midway between caudal and eye. 

Thisseems at firstsight to be a species quite different from the ordinary R. atronasus 
of the Atlantic rivers. The difference is, however, chieflyoneof color. The eye is larger 
and the barbel shorter in atronasus, while the jet-black lateral band is much more 
prominent. 

Specimens from Torch Lake, Michigan (R. Zunatus Cope), are much like the Hol- 
ston examples. The coloration is less mottled, the lateral band is obsolete ; the mouth 
is more inferior with shorter and wider cleft. Eye 5 in head, depth 6 in length, scales 
62. Dorsal midway between nostril and base of caudal. To the same species or 
variety the specimens from Clear Creek, Bloomington, Ind., must be referred. This 
genus is still in need of careful study in order that its scarcely differentiated species 
and numerous varieties may be known. The distinctive characters given by Mr. Gar- 
man in his revision of the group are not very reliable. 

25. Phenacobius uranops Cope. 

24. RhMchthys obtusus Agassiz. S., M. (Rhinichthye lunatue Cope, not typal) 

G.,  N., B. , W. 
Commonin the river channels; not ascending cold streamb. Scales 60; caudal spot 

distinct. 
26. Fundulus catenatue (Storer). 

Not rare in the river at Saltville ; not seen elsewhere. 

Common in the river channels ; not ascending the colder streams, hence not found 
27. Micropterus dolomieu (LacBpbde). G., B., W., N. 

at Marion or a t  Holstein Mills. 
26. Lepomir) pallidus (Mitohill). G. 

Sunfishes of all kinds are scarce in the upland &reams. 
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29. Lepomis megalotis (Rafinesque). N. 
Scarce. 

Generally common. 

Four large specimens taken in the Watauga River. These are exactly like north- 
ern examples. Two specimens, the largest 34 inches long, taken a t  Saltville. These, 
as already noticed by Professor aope, constitute a I 6  marked variety.” The difference 
is one of color only, these having instead of the usual cross-bands a row of 8 blackish 
roundsd blotches, alternating with smaller ones, much as in Ntheostoma aspro. Peo- 
torals plain. 

32. Etheostoma macrocephalum (Cope). G., N. 
Rather rare j three specimens from Sal tville, one from Glade Spring. Head longer 

and more slender than in -75’. aspro; maxillary reaching front of pupil, 32 in head; 
nape scaly ; cheek naked, or with a few rudimentary scales behind eye ; opercle with 
more or less of very small cycloid scales above, never quite naked ; eye longer than 
snout ; gill membranes separate ; scales on middle line of belly enlarged ; scales on 
body 73, 76, 77,82, in the four specirnens. D. XVI-13. A. II,10. Head 4 in length. 
Nine black spots on side, confluent, squarish in form, sharply defined and edged above 
by a continuous undulating pale streak from eye to base of caudal; fins all, including 
ventrals, barred ; a small, very distinct spot a t  beso of caudal; a median dark shade 
across spinous dorsal. 

33. Etheostoma squamatum (Gilbert & Swain). W. 
A large species found in the river channels; two taken in the Watauga. In  

life, dull olive, with eleven obscure dusky spots on side confluent into a narrow dark 
lateral shade; a black humeral spot and a faint caudal spot ; first dorsal orange- 
shaded anteriorly with a black streak across it. Second dorsal and caudal yellowish 
orange, barred with dusky j other fins pale yellow. Cheeks, nape, and breast scaly, 
most of the scales cycloid and not imbricate. Gill membranes united across isthmus, 
but meeting at an angle. Anal larger than second dorsal ; scales 76 ; those on median 
line of belly slightly enlarged ; lower jaw as long as upper. 

30. Ambloplites rupestris (Rafinesque). S., M., G.,  B., W. 

31. Etheostoma caprodes (Rafinesque). N., W. 

This strongly-marked species is a near relative of B. phomocephalum Nelson. 
Comparing large spccimens of the latter from New Harmony, Ind., with a. squa- 

matwm, I notice that the color is nearly the same, the lateral band plainer and narrower 
in squamatum. In phomocephalum the spots are more numerous, about fifteen in num- 
ber, and transverse rather than rounded. The fins are similar in form and color in 
both, as are also the gill membranes. Head in squamatum a little sharper and more 
depressed, the body slenderer and more compressed. Scales smaller in squamatum, 
10 to 12 above lateral line, 7 or 8 in E. phoxoceplialum. 

34. Etheostoma aurantiacum (Cope). N., W. 
Another large species inhabiting river channels. Two young ones taken at Salt- 

ville ; threo large ones in the Watauga. 
Color in life olive, tinged with orange; a black lateral band of confluent black 

blotches ; chin and throat deep orange j deep orange on front of spinous dorsal, shad- 
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ing to yellow behind; orange on front of pectoral; a round yellow spot above each 
interspace in lateral band j a row of nmall brown spots on each side of back; nape 
with orange; gill membranes separate ; belly evenly covered with fine scales like 
those on sides ; scales firm and even, 101 in lateral line ; cheeks, opercles, and nape 
finely and closely scaled j head bluntish, the mouth rather large; the eye median. 

35. Etheoetoma airnoterum (Cope). 

Very abundant in cold, clear waters, but not found in the larger streams. pxcess. 
ivelj  common about Holstein Mills, the larger specimens beautifully colored. In  life, 
pale green, the dark markings dark green; various wales on the back bronze-red 
in the center, t h e  neighboring males light yellow, the bronze markings forming very 
irregular streaks; belly pale yellow, more or less flushed with bright orange; spinous 
dorsal pale at base, then a black streak, then pale, each membrane with an orange 
spot throughout the pale streak, the first two spots of a brilliant scarlet ; edge of the 
fin snugy-brown ; soft dorsal with the rays pale yellowish, the membranes spotted 
with bronze-brown, a black spot at base of each ray; caudal yellowish, with three 
wavy black bars ; anal and ventrals pale yellowish ; pectoral yellowish,faintly !barred ; 
head with various green markings j scales 61 j breast naked, or partly scaly. 
36. Etheostoma swannanoa Jordan & Jenkins. 

Two large specimens of this beautiful species taken at Marion and two :it Hol- 
stein Mills. It is evidently a species of the cold, clear waters, as i t  was found rather 
abundant in the Swannanoa River, near its source. 

37.. Etheoatoma zonale (Cope). 
This species seems to bo irregularly distributed, perhaps most abundant in the 

river channels, where the water is neither cold nor clear. Tho species seems to be 
very variable in coloration as well as in squamation. The specirnens from Saltville are 
nearly typical ; green, with about eight conspicuous cross-bars of grass-grevn (fainter 
in  female); a brownishered band across first dorsal (wanting in female); wntr ls  and 
pectorals in both sexes creamy orange, barred with green ; other fins jellowish, barred 
with darker ; throat naked in some, partly scaly in others ; scales 6-49-9 (erroneously 
given as 11-50-12 in Jordan and Gilbert, Synopsis). 

I n  the single specimerr from Glade Spring the markings are very much sharper, 
the spots well defined, and the dark cross-bars much narrower and more definite, about 
twelve in number, narrower than interspaces ; coloration otherwise similar; scales 60; 
a few on upper part of cheek only. 

In several examples from Beaver Creek the coloration is that of the specimen 
from Glade Spring; tho opercles are wxily, but the cheeks are naked; the soales are, 
however, much smaller, 7-60-8 (69-60-61 in three examples). 

The specimens taken in the French Broad and its tributaries agree essentially 
with those from Saltville. 

38. Etheostoma verecundum Jordeu & Jenkins. C .  

B.. S., M. 

M., S. 

B , G., N. 

The single type of this species was taken at Glade Spring. 

Not rare in-the larger streams. 
39. Etheostoma blennioidea (Rafinoeque.) G., N., D. 

Scales 76. 
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40. EtheoBtoma rufolineatum (Cope). S., M., G., N. 
One of the gaudiest of our fishes, frequenting weed-covered rocks in clear water, 

especially in streams shaded by trees. 
In life, male green, the body with longitudinal stripes, each stripe as wide as one 

row of scales and formed by darker edges of the scales ; some of the scales with center 
spots of bright orange-brown. In each series, usually from 2 to 6 consecutive scales 
are ora#nge-brown, then an equal numbor are olive, tthe olive and orange areas irregu- 
larly alternating. Head with an olive-black band through sriout to nape ; an interrupted 
band below this, still lower two blackish spots; usually about five black dashes on 
each side of head, a characteristic color mark ; angle of mouth orange. Lips orange 
except in front; lower j a w  with an orange spot ; interopercle, opercle, cheek, and first 
three branchiostegals each with orange spots. Belly orange-yellow ; breast deep blue. 
Fins all bordered with scarlet; a very narrow blackish edge; a narrow pale streak . 
between it and the scarlet. Spinous dorsal straw-color dotted with black and edged 
with orange ; second dorsal similar, more gellow. Caudal scarlet, its center yellow, 
its base with a large blue-black spot which extends into the yellow. Base of caudal . yellow ; an orange spot, above and below. Anal bright yellow a t  base, then scarlet 
with narrow pale and dark edgings. Ventrals similar. Pectorals yellow, with a black- 
ieh 6nd a scarlet crescent a t  base and a subterminal scarlet band. 

Scales on 
sides with yellow streaks arranged like the brown streaks on the male. Fins ajll yellow. 
Anal and ventrals tinged with orange. Pectorals tinged with orange anteriorly, all 
the fins with bats of dark spots. Caudal blackish, its base yellow. Head with black 
markings similar to those on the male, but without scarlet. 

41. Etheostoma flabellare (Refinesquo). S., M. 

channels. 

Females green with 8 faint dark cross-bars, obscure and interrupted. 

A species of the springs and other cold, clear waters, not descending to the river 

42. Cottus bairdi Girerd. M., S., GI., N., W., D. " Mull-head." 
Very common, especially in cold waters. 
Few river basins are more favorable for fish life than those of the Rolston and 

Tennessee. The combination of clear, cold waters, a bottom of rock and gravel, and a 
warm climate is one extremely favorable to fish development. 

M.-THE FRENCH BROAD RIVER. 

The French Broad is one of the three great rivers whose union forms the Tennessee. 
Unlike t h e  Clinch and the Holston its course is at right angles to the direction of the 
mountain ranges. It is therefore far more swift and turbulent than either of the 
others, and its course lies mostly over metamorphic rather than limestone rocks. The 
French Broad has its rise in innumerable mountain spri~igs in the plateau of western 
North Carolina. Above Asheville, a considerable part of its course is through com- 
paratively level pasture land. The soil is here a red clay produced by the disintegra- 
tion of metamorphic rocks. The stream is therefore more or less red and discolored 
after rains. Its tributaries ab,  however, for the most part clear a t  all times. Some of 
these are among the most beadtiful t,rout-brooks in the whole course of the Alleghany 

, chain of mountains. High water iritcr*fc:red somewhat with our work in the  Freuch 
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“Jack.” Eeox masquinonyy (Mitchill). ’ 
Drum.” 9 Ambloplitee rupeetris (Rafineeqoe). 

6‘ Send Sucker.” 
4‘  Hog Suoker.” C‘aloalomue nigricane (Le 

Catoslomua teres (Mitchill). 

Sueur). 

Suour) . 
(‘Blue Cat.” Iclalurue punctatue (RaRnesque). 
“ Yellow Cat.” Leptope olivaris (Rajinesque). 

’Formerly called W:imi Springe. 
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The seven species found here (8alvelinus fontinalis, Rhinichthys obtzcsus, Notropis 
~pectrunculus, N. rubricroceus, I?. telescopus, I?. coccogenis, and Etheostoma flabellare) 
are those especially characteristic of the mountain streams of the west slope of the 
Alleghanies. On comparing the list of the species found in the Swannanoa River with 
those found in Buck’s Greek on the other side of the Swannauoa Gap, it will be seen 
to what degree the Blue Ridge has been a barrier to the distribution of species in 
North Carolina. The higher main chain of the Great Smoky Mountains has been no 
barrier at all because it is broken for the passage of the Watauga, the French Broad, 
and, fartherwest, the Little Tennessee. Species from the North Fork of the Swanna4noa 
are marked N. Collections were made near a point 4 miles northwest of Black Moun- 
tain Station on the road to  Mount Mitchell, just above the pond at Burnett’s Mill. 

5. SoutJb Fork of Swannamoa River (called Flat Creek), at Black Mountain Station. 
August 21; temperature 690. Uollections were made a t  a point one-half mile south 
of the station, and for some distance above and below this point. 

This is a swift, clear stream, similar to the preceding, the bottom gravelly rather 
than rocky, the water rather warmer, and the banks less shaded. The Swannanoa 
River is formed by the uuion of these two forks, the colder, North Pork having its 
source in the flanks of Mount Mitchell, the South Fork in the Blue Ridge a t  Swannanoa 
Gap. The stream flows into the French Broad above Asheville. The waters become 
warmer and less clear lower in its courpIe, bu t  the general character remains the same, 
and tho stream is certainly one of the most picturesque in North Carolina. Its fauna 
is interesting from the abundance of darters. Their presence is however chiefly con- 
fined to the rocks bearing river-weed (Podostemon). Species from the South Fork are 
marked 8. 

6. Swannanoa River near Asheville. August 16 and 17 ; temperature 170. 001- 
lections were made at  various points from near the railway station to a point about two 
miles higher. The water is warm and moderately clear. Its current is fairly swift 
with alternations of quiet stretches. The gravelly and rocky shoals are excellent for 
collecting, The fauna differs little from that of Spring Cheek or the upper waters of 
the Holston. The species here taken are marked A. 

1. Noturus eleutherus Jordan. F. 
One young specimen, with very small eyes, apparently identical with the type of 

N .  eleutherus. 
2. Leptops olivaris (Refinesque). F., S. 

Young, not rare in the river channels. 

Young, abundant in the river channels. 

(Jommon in quiet waters. 
5. Catostomus nigricans (Le Sueur). A,, S., H. 

Common in shoal waters. 
6. Moxostoma duquesnei (Le Sueur). F., H. 

Young, not rare. I n  June large numbers of Placophawylno carinatus run in the 
river, but none were seen by us at t h i s  time. 

3. Ictalurus punctatus (Rafinesque). F. 

4. Catostomus teres (Mitchill). A., S., H. 
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7. Campostoma anomalum(Ra6neeque). 

8. Notropis spectrunculus (Cope). H., S., N. 

H., A., S. 
Common. 

Exceidingly abundant in the headwaters of the Swannanoa ; Scarce elsewhere. 
Body in life very pale greenish; a bluish lateral band ; belly white; caudal spot 

very distinct ; fins in the male all pale yellowish red ; snout without red. 
9. Notropis galacturus (Cope). H., A., S. 

Rather common. 

Very abundant. 1 

11. Notropis rubriorooeus (Cope). S., N. 
In the mountain streams; abundant. I n  lifs green, a bright yellowish green lateral 

streak; a steel-blue lateral band; snout and lower j a w  bright rod; head and belly 
red in males; fins all pale yellowish, not red even in largest males. 
12. Notropis telesoopus (Cope). 

13. Notropis leuciodus (Cope). H., A., F. 

Springs are extremely pale, the caudal spot almost obsolete. 
14. Notropis atherinoides (Refinesque). H., A.. F. 

10. Notropis coccogenis (Cope). H., A., S., N. 

H., A., S., N. 
Common. 

Common; but  not ascending mountain streams. Some of the specimens from Hot 

In  channels of the larger streams ; specimens similar to those from the Holston. 

Not rare. 

Not common. 

Not rare ; specimens highly colorecl, the blue blaok spots on back aud sides very 

15. Phenacobius uranops Cope. H., A. 

16. Hybopsis monacus (Cope). H., A. 

17. Hybopeis dissimilie (Kirtliiud). H., A. 

distinct. 
18. Hybopsis amblops (Rafinesque). H., A. , 

Common in the larger streams. 

E very w here a bundant, 
20. Rhinichthys obtusus Agassiz. S., N. 

I n  mountain streams only. 
21. Salvelinus fontinds (Mitchill). N. 

Abundant in the headwaters of the Swannanoa and of most other tributaries of 
the French Broad. Four specimens, each G to 8 inches in length, were taken in a 
single haul of a, short seine near Burnett’s Mill. 
22. Micropterus dolomieu (LacBpbde). H., A. 

Not rare in the larger streams. 
23. Lepods pallidus (Mitchill). H. 

Scarce. 

19. Hybopsie kentuckieneis (Rafineeque). H., F., A., 8. 
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24. Ambloplites rupestris (Rafinesque). H., A. 

sun-fishes. Most of the species of this group beloiig properly to the lowland fauna. 
Abundant in the larger streams, ascending the mountain streams farther than other 

25. Etheostoma caprodes (Rofinasque). A. 
Une specimen taken, of the variety obtained at Saltville. 

Four large specimens, the largest 4# inches in length. 
Body green, with dark green markings. First dorsal yellowish green a t  base, then 

a dusky band, above this au orangs one and finally a dusky edge. Second dorsal pale 
olive, with brown’rays; caudal similar; both fins spotted; anal dusky, mottled; pec- 
torals dull yellow, mottled ; ventrals dusky. 
27. Etheostoma evides Jordan & Copeloud. 

26. Etheostoma squamatum Gilbert & Swain. H. 

H., A,, F. 
Abundant ; only young specimens taken in the river. These agree in essential re- 

spects with specimens from White River, Indiana, but the scales are in most specimens 
larger. The dark bars on sides itre more or less connected by black cross-lines above. 
The pectorals are barred, these fins being plain in E. evides. In E..’evides thbre are 
usually 60 to 65 scales in the lateral line. In specimens from the Swannanoa, I count 
62,54,55,55,53,52,88, GO, GO. 62,63,62-65, in twelvespecimens, thelast figures, 62-65, 
being that of opposite sides of the same specimen. 

Color in life : Male, olive, with 8 deep blue-green cross-bars ; an orange-brown 
lateral band forming brown squares between the dark cross-bars ; belly orange ; breast, 
throat, and lower jaw orange yellow j chceks, opercles, jaws and snout, deep rusty 
orange; a blue-black bar behind eye; a very conspicuous golden croscent before this; 
spinous dorsal deep rusty orange, its last rays black, the median area more yellow ; 
soft dorsal orange at base fading above and more or less speckled; caudal with two 
orange spots a t  base; the fin yellow, with two or three faint black bars; pectoral and 
anal, yellowish, faintly barred. Female, with very pale yellowish instead of orange; 
the markings on side black ; membranes of dorsal orange at base and tip. 
28. Etheostoma blennioides Rafinesgue. H., A. 

D. XIV-13: Scales 67 to 68. 
29. Etheostoma zonale (Cope). H., A., F. 

scaly j breast mked. 
30. Etheoatoma swannanoa Jordan & Joukins. S. 

Common; specimens from Spriug Creek very large, the markings very dark green. 

Rather common; colored like the specimens from Saltville; cheeks more or less 
Scales 44, 47,48, 48, 49, 49,50, in seven specimens. 

Six specimens taken in the South Fork of the Swannanoa. 

Common among t b e  river weeds. Scales 45,47, 48, in three specimens. 
32. Etheostoma camurum (Cope). H. 

One specimen, 2% inches long, taken in Spring Creek. D. XI-13. Scales 68. 
Female: in life, green ; many scales brown ; fins yellowish olive; caudal red; all the 
vertical fins edged with blackish. 
33. Etheostoma flabellare (Rofinosque). N., A., S. 

31. Etheostoma rufolineatum (Cope). H., A. 

Uolnn~on in clear and odd  waters. 
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84. Cottus bairdi Girard. S., H. 
Common in cold waters; those from the South Fork paler and more spotted than 

usual ; those from Hot Springs very dark. 

N.-ST. JOSEPH’S RIVER. 

St. Joseph’s River has its rise in southwestern Michigan. It flows southward 
into northern Indiana. A t  South Bend it makes a n  abrupt turn to the northward, 
flowing back to Michigan, and ultimately into Lake Michigan. Like most of the 
Michigan streams, its waters are clear and cold, and it is fed largely by springs. Ool- 
lections were made at a point between Mishawaka and South Bend, about a mile 
below the former place. September 17  and 18; temperature 600; air 850. The 
stream is here large, flowing over a bottom of coarse gravel, with Band in the deeper 
and more quiet portions. The rocks are well covered with algm and other water- 
plants, Uhara being abundant in places. The water was too cold for successful work 
and the species obtained are thoRe characteristic of the Upper Wabash. This shows 
that the low and often swampy water-sheds separating the Wabash, Eankakee, and 
St. Joseph’s are of little consequence as a barrier to the distribution of‘ fishes. 

1. Catostomus teres (Mitohill). 

2. Catostomus nigricans (Le Sueur). 

Scarce. 

Scarce. 

Scarce. Young specimens; the head much shorter, the mouth smaller and lower, 
3. Moxostoma aureolum (Le Sueur). 

than in M’. duquesnei. 
4. Campostoma anomalum (Rafinesque). 

Common. 

Common. 

Not rare. A small dusky blotch on the middle line of the back before the dorsal 

5. Pimephalee notatue (Rafinesque). 

6. Notropis microstomus (Rafinesque). (Hybqpsfs stranheus Cope). 

is a color mark characteristic of this species. 
7. Notropis megalops (Rafinesque). 

Common. 

Common. 

Uommon. 

Scarce. 

Common. 

Common. 

8. Notropis rubrifrona Cope. 

9. Hybopsis kentuckiensis (Rafinesque). 

10. Semotilus atromaculatus (Mitohill). 

11. Ambloplitee rupestrfs (Rafinesque). 

12. Lepomis megalotie (Rafinesque). 
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13. Lepomis gibbosus (L.) 
Common. 

Common. 

Scarce ; cheeks naked. 

Scarce ; cheeks naked ; opercles scaly. Scales 69. 
17. Etheostoma cceruleum Storm. 

Abundant. Scales 47. 
Unios were found very abundant, but cra.y-fishes were scarce. 

14. Micropterus dolomieu (LscBpbde). 

15. Etheoetoma nigrum (Rafinesque). 

16. Etheoetoma aspro (Cope and Jordan). 

0.-KANKAKEE RIVER (ILLINOIS BASIN). 

The Eankakee River, the easternmost tributary of the Illinois, rises at a point 
not far from South Bend, and flow8 in a southwestward direction, largely through 
swamps and lakes, into the State of Illinois. One of its chief tributaries in Indiana 
is Yellow River, which enters it from the east. This stream was seined near Ply- 
mouth, Ind., September 18, 1888; temperature, 620. A t  Plymouth, the river is 
rather large, its water very clear, flowing over a bottom chiefly of coarse gravel. The 
rocks and stones are covered with Ohara, algae, and other water-plants. There are 
also deep pools with stretches of sand and of black mud. Collections were made 
from the flouringmill at Plymouth up the stream to the dam. Few streams have been 
found so well stocked with darters as this, although the number of species is small. 
Gray-fishes were also excessively abundant. 
1. Noturua flavue Rshesque. 

Abundant. 
2. Ameiurus natalie (Le Sueur). 

Common in the pools. 

Common. 

Scarce. 

Oommon. 

Scarce. 

Scarce. 

Common. 

Scarce. 

3. Catoetomue teres (Mitchill). 

4. Catostomue nigricane (Le Siieur). 

5. Erimyzon eucetta (LacBpbde). 

6. Minytrema melanope (Refinesque). 

7. Moxostoma duqueenei (Le Suear). 

8. Campoetoma anomalum (Rafinesque). 

' 9. Pimephales notatue (Refinesque). 
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10. Notropis microstomus (Rafinesque). 

11. Notropis heterodon (Cope). 
Scarce. 

Not rare. Lower j a w  black at tip ; lateral line nearly or quite complete. 

Common. 

Comnion. These specimens are rather slender and seem to represent the form 

12. Notropis megalops (Rafinesque). 

13. Notropio whipplei (Girmd). 

called ~ ~ ~ o t & e l z i s  spilopterus by Cope. 
14. Notropis rubrifrons (Cope). 

Scarce. 
15. Hybopsis kentuckiensis (Rnfiuesque). 

Common. 
16. Lucius vermiculatus (Lc Sueur). 

Comnioii among weeds. 
17. Aphredoderus sayanus (Gilliams). 

18. 

19. 

20. 

21. 

22. 

13. 

24. 

One specimen, very dark. 
Ambloplites rupestris (Rafinesque). 
Common. 

Common. 
Lepomis pallidus (Mitchill). 
Common. 

Lepomis megalotis (Rafinesque). 
Oommon. 

Micropterus dolomieu (LaoBphde). 
Common. 

Micropterus salmoides ( LacBpBde). 
Scarce. 

Etheoetoma nigrum (Rafinesque). 
A.bundant. 

Scales 51. 

Chaenobryttus gulOSUS (CUT. & Val.). 

25. Etheostoma aspro (Cope and Jordan). 
Very abundant. Specimens of very large size, some of them more than 4 inches 

long, and all extremely plump, and very dark in color. These look quite unlike the 
ordinary E. aspro, but they diEer in no structural character. 
26. Etheostoma zonale (Cope). 

Scales 63. 

Very abundant. Coloration usual; the ventrals speckled; the green bands ex- 
tending nround body. below. Cheeks and bl'east scaly. Scales 60. 

dll 
27. Etheoetoma cceruleum (Storer). 

Abundant,. 

Scarce. 
28. Cottus bairdi Girard. 
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P.-UPPER WABASH RIVER. 

The Wabash River has its rise in the streams and springs of western Ohio and 
northern Indiana. The main stream flows from Ohio westward across the northern 
central part of Indiana, then turns gradually to the southward, and forms nearly half 
of the boundary line between lndiana and Illinois. The Upper Wabash and most of 
its tributaries are clear streams, many of the latter having their source in lakes. (301- 
lections have been made by Mr. Evermanu at  the following points: 

(Collection of W.' B. Clapham, November 5, 
Blue River is a small tributary of Eel River, itself a branch of the Wabash. 

It has a gravelly bottom, with many large bowlders. Water plants are few. The 
water is moderately clear and cold. Collections were made a t  points from the Eel 
River railroad bridge, down the stream to the brewery. Species from this locality are 
marked B. 

2. EeZ River at  Logansport. September 21; temperature 680. The Eel River rises 
in Whitley County east of Columbia City, and flows southwestward, entering the 
Wabash at Logansport. It is a rather clear stream. In tho neighborhood of Logans- 
port its bottom is of limestone and very rough, being full of pot-holes and large 
Stoues. The stream was seined from the second dam to the mouth. Near its mouth 
are some gravelly stretches a rd  a few patches of water plants. Species taken in Eel 
River are marked E. 

3. Lake Maxinkuckee. September 19; temperature 680 to 700, the latter in shallow 
Wat,er, the former at  8 feet depth. This ie a clear lake, some 3 miles long by 2 broad, 
in Marshall County, Ind. Its outlet is a small stream which flows into Tippecanoe 
River. Collections weqe made in shallow water along the shore at Long Point. The 
bottom here is sand or fine gravel, in many places covered with a l g a  The seine 
Was drawn in the outlet of the lake, 011 muck bottom, among lily pads. The species 
Obtained are marked M. The number of species found in the lake is here, as else- 
Where, less than the number to be obtained from the tributary streams. 

The Tip- 
Peoarloe Iiiver is a very clear, cold stream, having its rise in tho deep lakes about 
Warsaw, hid., flowing south-westward, and entering tho Wabash above La Payette. 
at Marshland, 5 miles south of Lake Maxinkuckee, the water is very clear, with 
gravelly bottom and many water plants. Collections were made at a point just above 
the Vandalia Railroad bridge. 

This is one of the best streams in t h e  State for the collection of darters. Species 
from Tippecanoe River are marked T. 

5. Deer Ureek, Cnmden, Ind. September 21. Deer Creek is a rather small, clear 
stream, fiowing iuto the Wabash from the east, its mouth being at Delphi, Ind. 

Uollections were made a t  points from the head of the mill-race above C ~ u d o n  to 
the wagon bridge south of the  town. The bottom is geiierally of coame gravel, with 
Swift places alternating with quiet stretches over sandy bottom. Specimens from 
Deer Creek are marked D. 
1. Lepisosteus osseus (L). M. 

Common in the lake. 

1. Blue River, Columbia City, Ind. 
' 1888.) 

4. Tippecanoe River, Marshland, lnd. September 20; temperature 680. 
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2. Ameiuruenatalis (Le Suenr). M., T., D. 
Common. 

Scarce. 

Common among weeds. Specimens from Tippecanoe River are very plump and 

3. Noturue gyrhus (Mitchill). M. 

4. Noturue m i m e ,  Jordan. T., D. 

dark in color. 
5. Ictiobus difformie (Cope). E. 
6. Catoetomus nigricane (Le Sueur). T., E., D., B. 

7. Erimyzon eucetta (LacBpBde) (var. oblonpe).  T. 
Common. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

Common. 
Moxoetoma duqueenei (Le Sueur). E., D. 
Common. 

Campoatoma anomalum (Rafinesqne). E., D., B. 
Common. 

Pimephalee notatus (Rafinesque). M., T., E., D. 
Common. 

Ericymba buccata Cope. D. 
Rather rare, in sandy or gravelly streams only. 

Notropie heterodon (Cope). M. 
Scarce. 

Scarce. 
Notropie whipplei (Girard). T., E., D. 
Common. 

Notropie megalope (Rafinesque). T., E., D., B. 
Common. 

Notropie atherinofdee (Refinesque). T., E. 
ljsrgc specimens of the form called Notropi8 arge. 
Notropie rubrifrons Cope. T., E., D. 

Common in the smaller streams. 

Notropis microetomua (Rafinesque). E. 

18. Hybopeie watauga Jordan & Evermann. T. 

A few specimens similar to those from the Holston. Scales 46 ; 20 before dorsal. 

Common. 

Common. 

In small brooks. 

19. Hybopsis amblops (Refinesqne) T., E. 

20. Hybopeie kentuckieneia (Rafinesquo) T., E., D., B. 

21. Semotilue atromaculatue (Mitohill). D. 
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22. Umbra limi (Kirtland). D., B. 
Rather scarce. 

23. Fundulus diaphanus (Le Sueur). M. 
Abundant in the lake. These belong to var. mmonna Jordan & Copeland, distin- 

guished from the eastern diaphanus by the more distinct dark cross-bands and by the 
presence of dark spots on the back. 
24. Zygonectes notatus (Rafinesque). D. 

25. Zygonectes dispar Agassiz. M. 

26. Lucius yermiculatus (Le Sueur). M., T., B. 

27. Labidesthes sicculue Cope. M., T., E., D. 

28. Aphredoderus sayanus (Oilliams). B. 

29. Pomoxis sparoides (LacBpBde). M. 

Scarce. 

Not rare in the lake. 

Common. 

Common. 

Scarce. 

Common in the lake. 

Common. 

Common in the lake. 

CoFmon. 

Common in the lake; not found in the Lower Wabssh. 
34. Micropterus dolomieu (Lac6pbde). M., T., E., D. 

Common in  swift waters. 
35. Micropterus salmoides (Lac6pbde). 

Coinmon in quiet waters. 

Common in the lake j not fouhd in the Lower Wabash. 
37. Etheostoma pellucidum Baird. E. 

Common in sandy clear rivers. 

Common. 

Common ; very large specimens in Tippecanoe River. 

30. Ambloplites rupestris (Rafinesque). M., T., E., D., B. 

31. Lepomis pallidus (Mitchill). M. 

32. Lepomis megalotis (Rafiuesque). M., T., E. 

33. Lepomis gibbosus (Linnaous). M. 

M., B. 

36. Perca flavescens (Mitohill). M. 

38.' Etheostoma nigrum (Reflnesque). M., E., B., T., D. 

39. Etheostoma blennioides (Rafinesque). T., E., D., B. 

40. Etheostoma caprodes Rclfinesque. E. 
41. Etheostoma phoxocephalum Nelson. E. 
42. Etheostoma aspro (Cope & Jordan). E.,  D., B. 

Rather common. 
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43. Btheostoma scierum (Swain). T. 
Very abundant in Tippecanoe River ; the largest specimens yet seen j the largest 

about 5 inches in length. Colors dark, and the body very plump, much as with E. 
aspro in Yellow River. Scales 68 j cheeks and opercles scaly ; breast usually RO ; 
base of caudal with 3 to 4 dark spots in a cross-series. I n  E. aspro there is usually a 
single spot a t  base of caudal, more distinct than in E. scierum. 
44. Etheoetoma evides (Jordan & Copeland). T., E. 

Not rare. Scales 55. 

Several fine specimens. 
45. Etheostoma camurum (Cope). T. 

Colors in life : &des light brown, with 12 to 15 very nar- 
row greenish lines running from pectorals to caudal j three rather plain vertical bars of 
the same color, but much broader just back of the pectorals, faint, traces of 6 or 6 
others between them and the tail j about 60 to 60 small deep orange spots scattered 
irregularly over the sides j axils dusky j belly pale bluish green j throat and chin 
deeper blue; top of head and cheeks light brown, more or less mottled with darker. 
Spinous dorsal uniform light brown, or greenish ; soft dorsal deeper brown with a 
series of reddish spots near the top ; above these a pale line above which is a still 
darker line forming the border of the fin, and same as soft dorsal; pectorals pale 
brown, darkest on outer half; veutrals same, but outer half a little darker than pec- 
torals ; caudal light brown with some dark near the middle, a reddish brown bar near 
the tip; outside this a pale bar, the extreme tip of' the fin being a pale green. Scale@ 
53 ; snout bluntly decurved. 
46. Etheostoma maculatum Kirtland. T., D. 

River. 
ru fo lineat urn. 
47. Etheostoma Species nova. T. 

One specimen of this tare species taken in Deer Creek, and four in Tippecanoe 
Scales 66; cheeks without the dark spots found in its nearest relative B. * 

Four Rpecimens of this handsome little fish taken in Tippecanoe River. 
They apparently belong to an undescribed apecies, closely allied to E. cmruleunz, 

but with the head more pointed, the lower jaw more proruinent, the dark crow bands 
nearly vertical, and the scales thickly dusted with dark p in ts .  We wait until larger 
specimens are obtained before giving it a name. 
48. Etheostoma caeruleum Storer. M., E., T., D., B. 

Very common. 

I n  cold waters j rather scarce. 

Scarce. 

49. Etheostoma flabellare (Rafinosquu). T., D., I3. 

50. Cottue bairdi Girrtrd. B. 

Q.-THE LOWER WABASH RIVER. 

Towards its junction with the Ohio the Wabash becomes a large river with moder. 
ate current, the water not very clear, and the bottom covered with gravel aud sand 
in which grow many water plants. The tributary streams are mostly sluggish and 
yellow with clay and mud. The fish fauna of the Lower Wabash was found to be un 
expectedly rich, its most striking feature being the abundance of several species 

i 
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(Noturus nocturnus, Etheostoina uranidea, E, ouachitw, E. histrio) supposed to be con- 
fine,d to the rivers of Arkansas, as well as of other species (E. phoxocephalum, E. 
oldorosonaa, E.  jessiw, E. shunaardi) more at home on the western side of the Mississippi. 

A similar feature in distributiou is the presmce along the Lower Wabash (accord- 
ing to Prof. John M. Uoulter) of numerous southwestern plants, nowhere else found 
so far north. 

1. Wabash River at Vincennes. September 15; temperature 740. Collections 
were made at a point 1s miles north of Vincennes. Here the river is &allow on the 
Indiana side. No great depth is reached within a hundred yards of the shore. The 
bottom is of gravel and sand a t  this point, the gravel near shore being covered with 
rSpirogyra and other algm. The current is swift, although not breaking into rip- 
ples. Some muddy bayous tributary to the river were also seined. Species from 
the Wabash at Vincennes are marked V. 

2. Wabash River a t  New Earmony. September 13; temperature 740. Many yeare 
ago the New Harmouy '' community " dug a canal across the peninsula just  below 
New Harmony. At  the lower end of this '' cut-off" was built a dam and a mill. The 
main current of the Wabash now flows through this channel. Collections were made 
at  the old dam. At  this point the bed of the stream is of sandstone. The current is 
brokeu up into narrow rapids and little falls,' furnishirig excellent localities for darters. 
Collections were also made on a shallow gravel bar near the mouth of Black River, 
near New Harmony. Species from the Wabash River at this point are marked W. 

A number of species from the Wabash River at New Earmony were seen in the col- 
lection of Mr. James Sampson, of New Harmony. 

3. Black River a t  New Harmony. This is a 
small stream with muddy bottom and sluggish current. Collections were made from 
a point gome 300 yards above the mouth down to the mouth of the stream. In one 
place the streem flows over gravel with considerable current. Species taken in Blrtok 
River are marked B. 

4. Greshan2s Creek, New Harmony. September 12; temperature 770. Oollec- 
tious were riiade at a point l& miles east of New Harmony. The stream is very small 
and shallow, the water a few inches deep, the bottom and shores sandy. Species 
obtained in Gresham% Creek are marked G. 

September 14; temperature 750. 
The Patoka is a very sluggish and muddy stream of considerable size. I t  rises in the 
central part of southern Indiana, and flows westward, entering the Wabash near the 
mouth of White River, about half way between Vincennes and New Harmony. A t  
the point examined at  Patoka (just below the dam and one-fourth mile below the 
Evansville and Term Baute Railroad bridge) the stream is shallow and swift for a hun- 
dred yards or more, and the bottom is covered with shingle from an outcropping ledgeof 
coarse shale. Darters are abundant, the species being nearly t h e  same as those found 
by Jordan & Gilbert in a similar stream ; Poteau River, in Indian Territory. Species 
from P:itok:i River are uiarked I?. 

6. Big Creek, Lyiin Township, Posey County, Ind. September 10; temperature 
77O. Big Creek is a small, sluggish stream with warm and muddy water, and bottom 
and banks of mud. It tlows westward through Posey Oounty, entering the Wabash 
River below New Harmony. Collections were made at  ~t point Sg miles north of Mount 

8uch species are marked S. 
September 12; temperature 760. 

5. Patoka River a t  Patoka, Gibson County. 

Bull. U. S. P. C., 8 L - 1 1  
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Vernon, Ind. In  one locality an outcrop of sandstone gives a hard bottom for some 
distance. Elsewhere the stream is full of logs and snags. Species found in this creek 
are marked C. 

7. Wubush River at Mackey's Perry, Posey County. September 11; tempera- 
ture 750. A t  Mackefs Ferry, 7 miles west of Mount Vernon, and about 10 miles 
north of the mouth of the Wabash, considerable collections were made. The seine 
was used on a long, shallow, sandy bar on the Indiana side. Numerous catfishes, sun- 
fishes, and cyprinodonts were taken in a neighboring pond or bayou. This overflows in 
spring and is then connected with the river. It is a long, narrow channel, very steg- 
nant, filled with snags in most places, and having an extremely muddy bottom. 
Species from the pond or river at Mackey's Ferry are marked M. 
1. Petromyzon coucolor (Kirtland). S. 
2. Polyodon spathula (Walbaum). S. 
3. Acipenser rubicundus Le Sueur. 
4. Lepisosteus osseus (Linnacus). S. 
5. Lepisosteus platystomus (Rafinesque). 
6. Lepisosteus tristcechue (Bloch & Sohneider). 
7. Amia calva Linnaous. M. 
8. Noturus gyrinus (Mitchill). C. 
9. Noturus miurus Jordan. 

S. 

V., W., M. 
S. 

V., P., W. 
10. Noturus flavus Rafinesque. V., W. 
11. Leptops olivaris (Rafinesque). P. 
12. Ameiurus melas (Rafinesque). G. 
13. Ameiurus'natalis (Le Sueur). M., C. 
14. Ictalurus punctatus (Rafinesque). V., P., W., B., M., C. 
15. Ictiobus cmrinella (Cuv. & Val.). M. 
16. Ictiobus bubalus (Rafinesque). 
17. Ictiobus difformis (Cope). V., P., W., M., C. 
18. Catostomus nigricans (Le Sueur). v. 
19. Erimyzon sucetta (LacBpbde). G. Var. oblongus. 
20. Minytrema melanops (Rafiuesqne); 
21. Moxostoma duquesnei (Le Sueur). 
22. Moxostoma aureolum (Le Sueur). W. 

V., W., M. 

W., G., M. 
V., P. 

Head 43 in length; outline of dorsal somewhat concave. 
23, Moxostoma anisurum (Rafinesque). B. (Ptyokoston~zca uclatus and oollupsue Cope. Catoetonius 

Not rare. Lips moderate, the lower strongly A-shaped ; its surface rather finely 
plicate and also papillose; the papillae coaraer than iu M. papillosum, to which this 
species is related ; mouth not large, the snout projecting beyond it; dorsal high, of 15 
rays, its free edge straight ; eyo large, 32 in head; bead large, broad, and flat above; 
body deep, compressed. 

curpio Val. lkfoxostonia valencienneei Jordan.) 

24. Campostoma anomalum (Rafinesque). 
25. Hybognathus nuchalis (Agassie). 
26. Pimephales notatus (Rafinesque). 
27. Cliola vigilax (Baird & Girard). 
28. Notropis microstomus (Rafinesque). W-. 

V., G. 
W., M., C. 
V., P., W., G., C. 

V., W., B., M., C. 
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29. Notropis heterodon (Cope). v. 
30. Notropis megalops (Rafinesque). v. , P. , W. , B. , M. , C. 
31. Notropis whipplei (Girard). V., P., W., B., G., C. 

One very large specimen, besides many of the usual type. 

These specimens are smaller, more ckmpressed, with shorter snout and paler color- 
ation than the ordinary utherinoides (~ucuZzc8, urge). The eye is similarly large, and no 
other difference is evident. 
33. Notropis dilectus (Girard) var. W., C., G., M. 

Compared with specimens of Notropis dilectus from Red River, Arkansas, these 
examples have the eye much smaller-about 32 instead of 3-in head. In  all other 
respects they seem to agree. Compared with N. rufiri$rons these specimens have 
smaller eye, shorter and blunter heard (4& in length), and the body more compreaned. 
For the present we refer them to N. dilectus. No group of minnows is in more con- 
fusion than the one to which this species belongs. 

32. Notropis atherinoides (Rafinesque). V., P., W. 

34. Ericymba buccata Copo. G. 

35. Hybopsis hyostomus Gilbert. V., W. 
36. Hybopsis dissimilis (Kirtland). V., W. 
37. Hybopsie storerianus (IEirtland). 
38. Semotilus atromaculatus (Mitohill). G. 
39. Opsopwodusemiliae Hay. W., M., C. 
40, Notemigonus chrysoleucus (Mitohill). W., G., M., C. 
41. Dorosoma cepedianum (Le Sneur). 
42. Clupea chrysochloris Rafinosque. M. 
43. Hiodon alosoides (Rafinesque). W. 
44. Gambusiapatruelia (Baird & Girard). M., B., 0. 
45. Zygonectes dispar Agassiz. 
46. Zygonectes notatus (Rafinosquo). 
47. Lucius vermiculatus (Le Suour). 
48. Lucius lucius (Linntaiis). S. 

Found in clear waters with sandy bottom, 

V., W., M., C. 

P., W., M.. 

v., M. 
C., M., G., B., W., V., P. 
M. 

This species was described from New Harmony by Le Sueur, as Esox deprandus. 
49. Labideethee sicculus Cope. 
50. Aphredoderus sayanus (Qilliems). 

51. Pomoxis annularis Rafinosquo. W., M. 
52. Pomoxisaparoides (LacBpbde). V., P., W. 
53. Chienobryttus gulosus (Cuv. & Val.). 
54. Lepomis cyanellue Rafinosquo. V., 0. 
5 5 .  Lepomis pallidue (Mitohill). V., W., M. 
56. Lepomia megalotis (Rafinosquo). P., W., M. 
57. Lepomis garmani Forbos. M. 

58. Lepomis humilfs (Girard). C. 
59* Lepomis notatus (Agassiz). M. 

M., P., W. 
S., C. 

Scales 48. 

V., W., M. 

Rather common in the pond at Mackey's Ferry. 
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. .  
60. Micropterus dolomieu (Lac6pbdo). V., M. 

61. Micropterus ealmoides (Lac6pOde). P., M., V., W., B. 

62. Etheostoma pellucidum Baird. W., M. 
63. Etheostoma asprellue (Jordan). V., W. 

Scales 98. Three broad 
oblique black shades across back, extending downwards and forwards to lateral line; 
these about as wide as the interspaces. 
64. Etheostoma nigrum (Rafinesque). V., W., P., B., G., M., C. 

65. Etheoetoma chlorosoma (Hay). W., C. ,  M. (BoZeoeomu curnurum Forbes.) 

In the river only. 

In  ponds and bayous chiefly. 

Specimens of very large size, the largest 53 inches long. 

Very commou. 

Scales 45 ; lateral lino incomplete. 

Scarce. Scales 48. 
67. Etheostoma histrio Jordan & Gilbort. 

Seven specimens, some of them considerably larger than any of the original types. 
Blotch at  base of caudal very distinct. Oheeks naked; opercles naked or with some 
large scales. Scales 53 ; dorsal spines 10. Premaxillaries protractile, in some speci- 
mens with a slight freuum a t  base, crossed by a crease. The species seems to be an 
ally of E. sirnoterum, and should be placed with the latter in the subgenus Ulocentra. 
68. Etheostoma shumardi (Girard). V., W. 

Many fine large sljecimens, 3 to 34 inches in length ; belly largely orange-yellow in 
life. Anal very high. Scales 52 ; scales of belly small, those of the middle line cadu- 
cous ; premaxillaries usually distinctly protractile, one specimen, however, with it small 
but unmistakable frenum a t  base of premaxillaries. 
69. Etheostoma uranidea (Jordan & Gilbert). V., W. 

Many specimens 3 to 39 inches long, much larger than the original types; grayish 
above, yellow or orange below ; an obscure lateral band of dark blotches ; four black 
oblique bands extending downward and forward on back. Cheeks naked ; opercles 
scaly. Scales 52; median lineof belly with slightly enlarged scales, which are proba- 
bly caducous. This handsome species is closely allied to E. shwnardi and belongs to 
the group called Imostoma. 

66. Etheoetoma copelandi (Jordan). W., V. 

P. 

70. 
71. 

72. 

73. 

Etheostoma caprodes Rnfinosquo. M., V., W., P., B. 
Etheostoma phoxocephalum Nolson. C., V., W., P. 
Common. 

Rather scarce. 

Five specimens, 29 to 3 inches long, larger than the original types from Washita 

Etheostoma aspro (Cope & Jordan). W., C. 

Etheostoma ouachitae (Jordan & Gilbert). P. 

(Ouachita) River, Arkansas. 
to the eastern E. peltaturn has been already noticed. 
74. Etheostoma scierum (Swain). V., P., W. 

Scales 68; ventral scales slightly enlarged but probably caducous; color 
very similar to that of E'. aspro, but with usually three dark spots a t  base of caudal 

Scales 52 to  56. The close resemblance of this species 

Common. 
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instead of one ; lateral shades broader. 
opercle serrulate, a t  least in young specimens. 
75. Etheostoma evides (Jordan & Copoland). W., V. 

Gill-membranes considerably united ; pre- 

Common in the river. Scales 61. 

Less common than farther north. Bcales 46. 
77. Etheostoma jessiae (Jordan & Brayton). V., W., C. 

This species seems here to approach very closely to E. ca?ruleum, there being very 
little difference in the specinleiis from Vincenues except that camleuin has naked 
cheeks while in jessim the cheeks are scaly. Scales 60, 04, 66, 66 in four specimens. 
The species or group of species called E. jessim (E. asprigene, E. swaiiti) is much in 
need of farther study. 

E. iozcm dordan 6r; Meek has a form more like that of E. eos (fusifornze var.), and 
color markings similar to those of the latter, including three spots at base of caudal; 
its lateral line is, however, nearly straight, as in E. jessim. 
78. Etheostoma squamiceps Jordan. 

I n  shallow, sandy streams. This species is allied rather to E. whipplei than to i7. 
$ahellare. Scales 55 to GO ; opercles scaly ; cheeks scaly or naked ; three dark spots 
across base of caudal; no bright red or blue markings; body covered with dark 
specks. 
79. Etheostoma fusiforme (Girard). W., C. 

76. Etheostoma cceruleum Storer. V. 

G.,  13. 

Rather scarce. These specimens represent the form or variety called palustre. 

Common. 
80. Aplodfnotus grunniens (Itafinesque). P., W.. M. 

R.-LOWER OHIO RIVER. 

Collections were made in two streams tributary to the Ohio in southwestern 
Indiana. 

1. Big Pigeon Creek at Evansville, hid. September 10. This is a sluggish, muddy 
stream, usually with muddy bottom. Collections were, however, made at a point 
where the bottom is of sandstone a d  shingle. The rocks are smooth and bare, there 
being no algm or other vegetation iu the stream. The following is the list: 
1. Noturus nocturnus Jordeu & Gilbert. 

Head much less broad than in N. gyrinus and less blunt; no black streak along side 
In  the latter respect these of body; pectoral spine 24 in head, its iiriter edge entire. 

two specimens differ from the Arkansas type8 of N .  noctwwm 
2. Leptops olivaris (Refinosquo). 
3. Ictalurus punctatus (Rofinesquo). 
4. Ictiobus bubalus (Rafinesque). 
5. Ictiobus difformis (Cop) .  
6. Moxostoma duquesnei (Lo hour) .  
7. Hybognathus nuchalis (Agassiz). 
8. Notropis megalops (Rafinosquo). 
9. Notropis whipplei (Girard). 
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10. Notropis dilectua (Girard). 
11. Dorosoma cepedianum (Le Sueur). 
12. Clupea chrysochloris Rafinesque. 
13. Zygonectes notatus (Rafinesque). 
14. Pomoxis annularis Rafinesque. 
15. Micropterus salmoides (LacBpBde). 
16. Etheostoma flabellare (Rafinesque). 
17. Apjodinotus grunniens (Rafinesque). 

2. Cyprese swamp, Mount Vernon, Ind. September 11; temperature 740. A 
small collection was made in a cypress swamp 5 miles east of Mount Vernon. It is a 
rather deep, stagnant slough, full of logs and brush, with much Lemna and Chara. 
The following species were taken : 
1. Opsopceodus emiliae Hay. 
2. Zygonectes notatus (Rafinesque). 
3. Zygonectes dispar (Agassiz). 
4. Lepomis pallidus (Mitchill). 
5. Chaenobryttus gulosus (Cuv. & Val.). 
6. Pomoxis sparoides (LacOpbde). 
7. Etheostoma chlorosoma (Hay). 
8. Etheostoma fusiforme (Girard). 

Sa-WHITE RIVER, 

The White River rises in various branches in the eastern and central part of tho 
State of Indiana, running southwestward and entering the Wabash near Patoka. it 
is for the most part a clear stream, flowing with a gentle current over sand aud fine 
gravel. Of the two large and nearly equal branches the west fork is the clearer, and 
ite bottom is more sandy and freer from mud than that of the other. The extensive 
collections already made in the west fork by the writer and others at Indianapolis, 
Gosport, and Bloomington, have been elsewhere recorded. 

Collections were made by Messrs. Evermann and Bollman at Spencer, Ind., and 
also in a tributary called Eel River a t  Cataract, in Owen County, north of Spencer. 

At Spencer the bottom of the river is mostly muddy or sandy, with an occasional 
stretch of rocky ripples. Collections were made jus t  above the wagon bridge. Here 
the water is shallow, with moderate current, the rocks covered with algae, while near 
one shore are patches of Ruellia and other water plants. 

The following species were taken : 
1. White River (West Fork), Spencer, Ind. 

1. Ictalurua punctatus (Rahesque). 
2. Noturus flavus Rafinesque. 
3. Noturus miurus Jordan. 
4. Catostomus nigxicans (Le Sueur). 
5. Moxostoma duquesnei (Le Sueur). 
6. Moxostoma breviceps (Cope). 

This is the species called Moxoostoma crassilaabre hy Jordan, Man. Vert., ed. 6. It is 
probably not M. crassizabre (Cope). It may be M. conus (Cope), and is probably Cope’s 
dl. breviceps, though the latter may really be Placopharynx carinatus. This species is 
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found in the great lakes in abundance, and it is not improbable that it is Moxostoma 
leszteuri (Richardson). 
7. Campostoma anomalum (Refinesque). 
8. Notropis rubrifrons Cope. 
9. Notropis whipplei  (Girerrd). 
10. Notropis megalops (Refinesque). 
11. Notropis microstomus (Refinesque). 
12. Hybopeis kentuckiensis (Refinesque). 
13. Hybopsis storerianus (ICirtlend). 
14. Hybopeis dissimilie (Kirtland). 
15. Ericymba buccata  Cope. 
16. Micropterus dolomieu (LacBpbdo). 
17. Micropterus salmoides (LacBphde). 
18. Etheostoma nigrum (Rafinesque). 
19. Etheostoma blennioides (Refinesque). 
20. Etheostoma caprodes Rafinesque. 
21. Etheostoma phoxocephalum Nelson. 
22. Etheoetoma scierum (Swain). 
23. Etheostoma cceruleum Storer. 

2. Eel River at Cataract,, Ind. 
The Eel River (Oweu County) is a rather clear but sluggish stream with greenish 

water full of clayey sediment after heavy rains. A t  Cataract there are two consider- 
able water-falls. Collections were made a t  a point just below the upper falls. The 
bottom is of limestone, with intervals of mud in which are many water plants. Fishes 
are scarce in this locality, the following species being taken: 
1. Noturus  flavus Rafinesque. 
2. Ameiurus'melas (Rsfinesque). 
3. Campostoma anomalum (Refinesque). 
4. Notropis whipplei  (Girard). 
5.  Notropis megalope (Refinesque). 
6. Hybopsis kentuckiensis (Rafiuesque). 
7. Semotilus atromaculatus (Mitchill). 
8. Lucius vermiculatus (Le Suenr). 
9. Micropterus dolomieu (Lac6pbde). 
10. Lepomis oyanellus Refinesquo. 
11. Etheostoma flabellare (Refinesque). 

All common species. 
Tabasit River, Terre Haute, 1nd.-Collections were also made in the Wabash and 

The following species are the only ones worthy its tributaries about Term Haute, Ind. 
of special note : 
1. Etheostoma phoxocephalum Nelson. 
2. Etheostoma shumardl (Girard). 
3. Etheostoma copelandl (Jordan). 
4. Etheostoma fusiforme (Girard). 
5. Umbra l i d  (Kirtlend). 
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GENERAL CONCLUSIONS. 

The results of the observationfi recorded in the present paper are fully in accord 
with the general conclusions as to the geographical distribution of fresh-water fishes 
advanced in a paper on the subject in Science Sketches (1888, pp. 83-133). It is evi- 
dent that the question of distribution reduces itself to the question of barriers of vari- 
ous sorts. Each species extends its range in every direction and holds the ground thus 
taken if in the struggle for existence it is able to do so. 

To quote from the work jus t  mentioned : L b  The present distribution of fishes is the 
result of the long-continued action of forces still in operation. The species have 
entered our waters in many invasions from the Old World or from the sea. Each 
species has been subjected to the various influences implied in the term Natural Selec- 
tion, and, under varying conditions, its representatives hare undergone many modifi- 
cations. Each of the six hundred species we now know (in rivers of the United States) 
may be conceived as making each year inroads on territorF occupied by other species. 
If these colonie8 are able to hold their ow11 in the struggle for possession they will 
multiply in the new conditions and the range of the species will become widened. If 
the surroundings are diEerent, new species or varieties will be formed with time and 
these new forms may again invade the territory of the parent species. Again, colony 
after colony of species after species may be destrored by other species or by unconge- 
nial surroundings. The ultimate results of centuries on centuries of the restlessness 
of individuals are seen in the facts of geographical distribution. Only in the most 
general way can the history of any species be traced, but could we know it all, it would 
be as long and as eventful a story as the history of the colonization and settlement of 
North America by immigrants from Europe. But by the fishes, each river in America 
has been a hundred times discovered, i t s  colonization a hundred times attempted. I n  
these efforts there is no co-operation. Every individual is for himself, every struggle 
a, struggle of life and death, for each fish is a cannibal, and to each species each mem- 
ber of every other species is an alien and a savage?’ 

The fact of the analogy existing between the fauna of rivers and the land faunm of 
islands is rendered very evident. As the fauna of the islands is limited by the barrier 
of the sea, so that of the rivers is limited by barriers of land, and analogous laws 
determine what species can obtain a hold in either case. 

Additional confirmation has been given to the idea that the lowland swamp fishes 
of the United States are remains of an earlier and, in part, now extinct fauns. To 
such a fauna, it is generally admitted, belong the genera Amia and Lepisosteus. To 
this list I would add lTrnbra, Lucius, Chologaster, Aphredoderus, Jordanelia, Elassoma, 
Acantharchus, Pomoxis, Enneacanthus, Mesogonistius, a i d  doubtless Percopsis. The up- 
land fishes seem to be mostly of more receut origin, the species of Notropis and 
Etheostoma probably latest of all. 
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FIG. 3. Jioxostonm mpiscarfes Jordan & Jenkins. 
FIG. 4. Sotropis ntacdonaldi jordan & Jenkins. 
FIG. 5.  Sofropis kancizcka, JGrdan & Jenkins. 

FIG. 2. Hybopsis twta t iga ,  Jordan 8: Everniann. 
FIG. 8 .  Fundulus rathbuni, Jordan 8: Meek. 
FIG. 8. Clwlogaster aritiis, Jordan 8: Jenkins. 
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FIG. 9. Etkeontoma rex, Jordan 8; Erermann. 
FIG. 10. Etheostonlu rounoku, Jordan 8; Jenkins. 
FIG. 11. Etheoatoma podostemone, Jordan 8; Jenkins. 
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FIG. 12. Etheostonia verecundunl, Jordan 8: Everniann. 
FIG. 13. EtheoJtoma slcannanoa, Jordan 8; Everinam. 
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Asternotremin mesotrema _ _ _ _  _ _ _ _  - _ _ _ _ _ _ _ _  116 
Back Creek.---__.-_,--__-_--_--_-__. 121 
Beaver Creek _ _ _ _ _ _  -__.___. ____________. 143 
Big Creek -_--  ~ - _ _ _ _ - _ _ _ _ _ _ _  .____________ 161 
Big Pigeon Creek-. _ _ _ _ _  - ____. _ _ _ _ _ _ _ _ _ _ _ -  165 

I 

Page. 

Black Rivor ____.__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  161, 
Rlackwater River _ _ _ _  _____________. _ _ _ _ _  118 
Blue River _ _ _ _ _ _  _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  157 
Boleosoma brevipinne- _ _ _  - _ _ _ _ _  _ _ _ _ _ _  . _ _ _  105 

camurum . _ , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  163 
maculatum _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  105 
nigrum - _ _ _ _ _  _ _ _ _  .._ _ _ _ _ _ _ _ _ _ _  105, 108 
vexillare .._______ ~ _ _ _ _ _ _ _ _  _ _ _ _  - 112 

Bollman, Charles H _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _  97 
Boreocottus _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  107 
Bottom Creek- -__- -____-_______-__- - - -___  120 
Bristol, Tenn _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  143 
Bryttus gloriosus _______._ _____________....__ 117 
Buck’s Creek _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  135 
Buffalo Creek _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  108 

Mills,Va _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _  108 
Campostoma anomalum, 121, 1!22,137,140,144,152, 

154, 155,158,162,187 
Cape Fear River _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  131 
Catawba River _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ - - _ _  135 
Catoatomus cnrpio ____. _ _ _ _ _ _  _ _ _ _ _ _  162 

nigricnus, 102, 109, 122, 125, 128, 140, 
144, 150, 151, 154, 155, 158, 162, 16G 

teres _ _ _ _ _  - - - lo& 109, 122, 136, 140 
143, 150, 151, 154, 155 

Cedar Creek _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ - - _ _ _ -  108 
Ceutrarchus _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  - 168 

macropterus _ _ _ _ _ _ _ _ _ _ _ _ - _ _  116, I30 
Ceratichthys hyalinus - _ _ _  _ _ _ _ _ _ _  _ _ _ _  - 145 

leptocephalus-_l_____________ 134 
zanemus _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  134,138 

Chmnobryttns antistius _ _  -. - _ _ _ _ _ _  _ _ _ _  _-  _ _  133 
gulosus _ _ _ _ _ _  130, 133, 156,163,166 

Char& ._____ . _ _ _ _ _ _ _ _ _ _  ____________.___ 154 
Chologaster _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _-__ 168 

avitus _ _ _ _ _ _ _ _ _ _ _ _  ______-_____ 98, 116 
Chowan River _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  ___. 118 
Chrosomus erythrogaster _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _  . - 122 
Chrosomus oreas _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _  . -121, 122 

I69 
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Page. 
Etbeostoma, aspro _ _ _ _ _ _ _ _ _ _  112,113,120, 124, 130, 

155, 156, 159, 164 
nurantimum _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  147 
barratti _ _ _ _ _ _ _ _ _ _ _ _  _ r - _ _ _ _ _ _ _  118 
blennioides 142, 148, 153, 159, 167 
butlerianus _ _ _ _ _ _ _  _ -__  - _ _ _  _ _  _ _  118 
wmurum _ _ _ _  _ _  _ _ _ _  -__-__ _ _ _ _  153, 160 
caprodeu- _ _ _ _ _ _ _  147, 153, 159, 164, 167 
chlorosoma _ _ _ _  _-__ _ _ _ _ _ _  161, 164,166 
ccoruleum _ _ _ _ _ _  155, 156, 160, 165, 167 
copelandi _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _  164, 1137 
elegans _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  117 
eo8 - _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _  . 117, 118, 120,165 
evides _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  153, 160,165 
exile _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  118 
exiris _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  117 
flabellare--.l04,112,121,124, 139, 142, 

149, 151,163,160,166,167 
fusiforme _ _ _ _  117,118, 120,165,166,167 
gracile _ _ _ _ _ - _  ~ _ _ _ _ _ _  _ _ _  _ _ _  118 
LTacilis _. _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  117 
histrio -_:- _ _ _ _  - - _ _ _ _  _ _ _ _  _ _  --161,164 
iowaj _ _ _ I _ _ L _ _ _  165, 
jessim- _ _ _ _  _ _ _ _  _ _ _ _ _  _ _  ._ 161,165 
longimane _ _ _ _ _ _  - _ _ _ -  _ _ _  112 
macrocephalum _ _ _ _  147 
maculatum _ _ _ _ _ _ _ _ _ _ _ _  113,160 
nevisense _ _ _ _  _’-- _ _ _ _ _ _  _ _  _ _  _ _  _ _  113 
nigrum . ~ _ _  -104,112,124, 130,133,134, 

139,155,156,159,164,167 
effulgens 126 
olmstedi- .___ _ _ _ _ _ _ _ _ _  117,119 
vexillare - _ _ _  - _ _ _ _ _ _  _ _ _  112 

ouachitse _ _ _ ^ _  - -___.._ 113,130,161,164 
palustre _ _ _ _  ~ __________.._.____ 118 
palustris _____. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  117 
pellucidum - - _ _ - _  - - - _  - .. _ _  _ _ _ _  159,164 
peltatum. .__ _ _ _ _  113,117,120,126,130, 

133,134,139,164 
phoxocephalum - _ _ _ _ _  159,161,164,167 
podostemone-__ - - - - .. - - _ _ _  -98,121,124 
quiescens _ _ _  - _ _  _____-  _ _  _ _  _.. _ _  120 
rex --..---------98,124 
roanoka _-__  . . __. - --98,124,126, 130 
rufolineatum _ _  _ _  _ _ _ _  _. --149,153,160 
scierum ____. _ _ _ _ _ _ _ _ _ _ _ _  160,164,167 
shumardi - - _ _ _ _ -  _ _ _ _  _ _ _ _  161,164,167 
sirnoterum -_I_ _ _ _ _ _ _  _ _ _ _  142,148,164 
aquamaturn -. - - - - - _ _ _  - - - _ _ _ _  147,153 
squamiceps _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _  165 
swami _ _ _ _ _ . _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  164 
swannanoa _ _ _ _ _ _ _ _ _  __.____ 98,148,153 
thalaaeinum ._____ ________.___ 139 

. .  

. .  
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peg 
Etheostoma tippecanoe _ _  _ _ _ _ _ _ _ _  _____-  _ _  _ -98,11 

tuscumbia _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1: 
uranidea _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _  161,1( 
verecundum _ _ _ _ _ _  _ _ _ _  _ _  _ _  _ _ _ _  9 8 , l ~  
vitreum _ _ _ _ _ _  __...___ -117,119,126,l: 
warreni _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  11 
whipplei _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  . 1 t  
zonale -. _ _  - _ _ _  _ _  _ _ _ _  148,150,153,l E 

Evermann, Barton W C 
Exoglossum maxillingua -___103,109, 122,139,14 
Forest Creek _ _ _ _  . --______________ _ _ _  ~ _ _ _ _  1 3  
French Broad River _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 4  
Fulk’s Mill, N. C - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  13 
Fundulus catenatus - _ & -  _ _  ._ _ _ _ _  _ _ _ _ _  - .___ 14 

diaphanus _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  103,116,15 
var.menona _ _ _ _ _ _ _ _ _ _  15 

rathbuni ____.___-_________ 98,133,13 
ffambusia patruelis -_________  116,119,126,129,16 
Gladespring, Va _____________-_ . .___ - - - - - -  14 
Goldsborough, N. C ._____ ._______________ 12 
Great Pedee River - _ _  _ _ _ _  _ _  - _ _ _ _ _ _ _ _  1 _ _ _ _  13: 
Greensborough, N. C ____._________________ 13 
Gresham’s Creek _ _ _ _  ._______ _ _  _ _ _ _ _ _  _ _ _ _  16: 
Hadropterus maculatus _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _  11: 
Haplochilus melanops . ._____ ______.__ _ _ _  12! 
Hatchery Stream ..__-______..___ _ _ _ _ _ _  14( 
Haw River _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  131 
Hawksbill Creek _ _ _ _ _ _ _ _  ._______ _ _ _ _ _ _ _ _ _  101 
Hemioplites simulans _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _  - 11: 
Hemitremia vitta@ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  10: 
Hiodon alosoides _ _ _ _  _________________-___ 162 
Hololepis erochrous _ _ _  - - _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  11 ‘i 
Holstein Mills, Va _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _  142 
Holston River-_ _ _ _ _ _ _ _ _ _ _  142 
Hybognathus nuchalis _ _  102,109,115,125,129,132, 

134,137,162,166 
116 

Hybopsis amblops - ._ _ _ _ _ _ _ _ _  138,140,145,152,158 
dissimilis _ _ _ _  -__.___ _ _ _ _ _ _ _ _  152,163,167 
gracilis _ _ _ _ .  .__ _ _ _ _ _ _ _ _ _ _ _ _  145 
hyostomus _ -  _ _  - _  - -__  _ _ _ _  - _ _ _  - _ _ _  163 
hypsinotus -_--  .--_ _ _ _ _  _ _ _ _ _  138 
kentuckiensis .103,110,121,123,126,129, 

134,139,141,146,152,154, 
156,158,167 

lrtbrosus _ _ _ _  _ _ _ _  ._ 134,138 
h g i c e p s  - -__-  _ _ _ _  ______. _ _ _ _ _  103 
monachus - ._-_ - - -_ _ _  _ _  _ _ _ _ _ _ _  -146,152 
sherianus _ _  - _______  ___. _ _ _ _ _ _  163,167 

regia __.__ _ _ _ _  _ _ _ _  .____ - _ _ _ _ _  

Page. 
Ictiobus bubalus .----- - -__________.._____ 162,165 

cyprinella ---------- _ _ _ _ _ _ _ _  _ _ _ _  162 
difformis -__- - - -_ - . -_____ .___ 158,162,165 

Imostoma .-_-__ - ---- -------- - -__ __-___ 164 
James River ~ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  107,108 
Jenkins, Oliver P ___-__-________-__--____ 97 
Jericho C a n ~ l - _ _ - - - _ - _ - - _ - _ _ - - _ - - _ - - . - _ - -  114, 
John’s River . _ _ _ _ _ .  ___-..____ 135 
Jordanella _ _ _ _  _ _ _ _ _  _ - -_ -________-___-  -. - -  168 
Jumping Run _ _  _ _ _  - .__. _ _ _ _  . _ _ _  _ _ _ _  _ _ _ _  134 
Kanawha River _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _  139 
Kaukokee River _ _ _ _ _ _ _ _ _ _  _ _ _ _  .___ ~ 155 
LabiSesthes sicculus- - - - - _ _ _ _ _ _  .--1--136,159,163 
Logochila lacers _ _ _ _  . _ _ _ .  _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  144 
Lake Druinmond-.- . . . . . . . . . . . . . . . . . . . . .  113,114 

Maxinkuckee __. __. _.._ _ _ _ _ _ _ _  _ _ _ _ _ _  157 
Lepisostew . _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ - _  .__ 168 

osseus _ _ _ _  _ _  _ _ _ _ _ _  ..___ 114,125,157,162 
platystomus - .  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  162 
tristmchus _.___________________ 162 

Lepomis _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  163 
auritus __.____.._ 104,112,117,119,124,126, 

130,133,134,136,139 
cyanellus - _ _ _ _ _ _  _ _ _ _ _ _  163,167 
gibbosw _ _  .________ 104,108,112,117,119, 

124,130,155,159 
holbrooki. _ _ _ _  _ _ _ _ _ _  ._____ _ _ _ _ _ _  117,130 
humilis _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  163 
megalotis - _ _ _ _ _ _ _ _ _ _  147,164,156,159,163 
notatus __-______________________ 117,168 
ophthalmicua _ _ _ _ . _ _  _ . _ _ _  _ _ _ _ _ _  _ _ _ _  124 
pallidus _ _ _ _ _ _ _ _  146,152,156,159,163,166 

Leptops olivaris _ _ _ _ _ _ _ _ _ _ _ _ _  143,160,151,162,165 
Lick Run, Va _ _ _ _  . _______________________ 108 
Lindsay’s Mills, N. C ________________.____ 133 
Little Allemance Creek _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ - _ _ _  131 

Peak Creek _ _ . _ _ _ _  ~ ___________..- 140 
River ___..__________________________ 127 
Yadkin River _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _  133 

,och Laird Station, Va _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  - __ -  108 
,ewer Ohio River _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  165 

WabashRiver-____-----_---_----_--  160 
,ucius _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _  168 

americanus- - - - - _ _ _ _  _ _ _ _ _ _  _ _  - -116,129,133 
lucius _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  163 
reticulatus _ _ _ _ _ _  ~111,116,119,126,129,133 
vermiculatw _ _ _  _ _ _ _ _ _ _ _ _ _  156,159,163,167 

may Village, Va _ _ _ _  ._________ . _ _ _ _ - - - .  . 101 
[cDonald, Marshall _____.____.._____--____ 97 
larion, N. C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ . _ _ _ _ - - - - _ _ _  135 
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Page. 
Maxinkuckee Lake _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  157 
Meek, Seth E ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9 i  
Megalocottus - - _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  105 
Mesogonistius _ _ _ _  _ _  _ _  - - _ _ _ _ _  ~ 16E 
Micropterus dolomieu ~....104,108,112,123,130,139, 

141,146,152,155,156,159,164,167 
salmoides- _ _ _ _ _ _  112,117,119,130,156, 

159,164, 166,167 
Middle Fork of the Holston River _ _ _ _ _ _ _  _ _ _  142 
Milhurnie, N. C _____.__ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  127 
Milner, James W- ~ ~ _ _ _ _ _ _ _ _ _ _  125 
Minytrema melanops _ _ _  - - 132,155,162 
Moccasin Swamp- _ _ _ _ _ _ _ _  - _ _ _ _ _ -  _ _ _ _  * 127 
Morganton, N. C 135 
Morone americana _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _  117 
Moxostoma anisurum - _ _ _ _ _ _  _ _  _ _  . 162 

aureolum _ _  _ _ _ _ _ _ _ _  ._--128,154,162 
breviceps ~ _ _ _ _  _ _ _ _  _ _  _ _ _ _  128,166 
cervinum __ --109,121,122,125,129,137 
conus .- _ _ _  . - _ _ _ _ _ _  _ _ _ _  ~ _ _ _ _  ~ 128,166 
crassilabre _ _  _ _  _ _ _ _  - _ _ _ _  _ _  --128,166 
duquesnei _ _  - -_~128,144,150,151,154, 

155,158,162,165,167 
lesueuri _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  166 
macrolepidotuni 128 
papillosum _ _ _ _ _ _ _ _ _  115,122,125, 128, 

131, 136,162 
rupiscartes _ _ _ _  _ _ _ _  _ _  ._ .-97,136,137 
valenciennesi _ _ _ _ _ _  _ _ _ _  -. _ _ _  _ _  162 

Myoxocephalus 107 
stelleri _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  105 

Natural Bridge, Va _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  108 
Neuse Liver _ _ _ _ _ _ _ _ _ _ _  127 
North Fork of Holstnn River _ _ _ _ _ _ _ _ _ _ _ _ _ _  142 

Swannanoa River 150 
North River _ _ _ _  108 
Notemigonus chrysoleucus - --115,126,129,133,163 

bosci- - ._________ 136 
Notropis _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  168 

altipiunis _ _ _ _ _ _  _ _ _ _  _. _. . _ _  _ _  _ _ _ _  132,134 
amoenu8 _ _ _ _ _ _ _ _ _ _  102,108,110,115,119 

129, 132,138,141 
amlostanus _ _  _ _ _ _  . _ _ _  _ _ _ _ _ - _ _ _ _  102.110 
anogenus--_--_-__-__--_--.------- 119 
ardens- - -_____-__________-- - - - - -  123 
rtrge _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _  _ _  _ _ _ _  141,159 
ariommus _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  145 
atherinoides _____. .141,145,152,158,163 
atripea _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ._____ .___ 123 
boops _ _ _ _ _ _ _ _ _ _ _ _  ___.-_____.____ 140 
chalyboem _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  119,132,134 
chiliticus . _ _  . _ _ _ _ _ _  _ _  -. - Z  _ _  _ _ _ _  132,134 
chloristius _ _ _ _  - _ _ _ _  - - 132,138 

Page. 
Notropis chlorocephalus _ _ _ _ _ _ _  _ _ _ _ _ _  132,134,137 

coccogenis . _ _ _ _ - _ _ _ _ _ _ _  142,145,151,152 
cyauocephalus - - _ _  ~ _ _ _ _ _  123 
deliciosus stramineus- - - - _ _  _ _ _ _  103 
dilectus - _ _  _ _ _  .______ - ~ _ _ _ _  110,163, 166 
dinemus 141 
galacturus _ _ _ _  - __.._ _ _ _ _ _  _ _ _  _ _ _ _  145,152 
heterodon _ _ _ _ _ _ _  _ _ _ _ _ _  156,158,163 
hudsonius _ _ _ _ - _ _ _ _ _ _ _ _  _ _ _ _  - _ _ _ - _  129 
kanawha-- - _ _  - _ _ - _  _ _ _ _  ._____ 98,140 
lacertosus _ _ _ _  _ _  - -. _ _ _ _ _ _ _ _  - _ _ _ _  144 
leuciodus _____-___  144,152 
lirus 125 
longiceps . _ _ _  _ _ _ _ _ - _ _ _ _ _ _ _ _  _ _ _ _ _ _  103 
lutipinnis _ _ _ _  -___.__ - _ _ _ _ _ _ _ _ _ _ _  136,137 
lythrurus _____. ____-______ 123 
macdonaldi _ _ _ _  ~ _ _ _ _ _ _ _ _ _  98,102,110,123 
matutinus ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  125,129 
megalops - - __-- - -_-  102,110,122,144,154, 

156,158,163,165,167 
albeolus - _ _ _ _ _ _ _ _ _  -123,125,129 
cerasinus - ____. - . - - _ _ _  -121,122 

microstomus _ _ _ _ _ _  _ _  _ _  -103,140,144,154, 
156,158,162,167 

niveus _ _ _  _ _ _ _  _ _ _ _  115,119,123,125, 
129,132,134,138 

photogenis _ _ _ _ _ _ _ _ _ _ _ _  102,129,132,141 
procne 103,110,115,119,122, 

125,129,132,137,138 
pyrrhomelas _-_----__--___-_ - _ _  -134,138 
rubricroceus _ _ _ _  132,137,142,145,151,152 
rubrifrons _______-____. 102,110,141,154, 

156,158,163,167 
saludanus _ _ _ _  - - -___ 110,116,132,134,137 
scabriceps _____. - -________-______  140 
scepticus. - _ _ _  - - - _ _ _ _ _ _ _ _ _ _  ~ . _ _ _ _  132,138 
spectrunculus - - - - _ _  - _ _ _ _ _ _ _  144,151,162 
telescopus ._____ -___ _ _ _ _  144,145,151,152 
umbratilis _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  123 
whipplei ____------ 102,115,129,138,156, 

158,163,165,167 
- - - _ _ _  -. - - - - -125,151 

flavus _ _ _ _  _ _ _ _  - -___-____ 155,162,166,167 
furiosus _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _  -97,125,127 
gilberti _-_ - _ _ _  _ _ _ _ _ _ _ _ _ _ .  -97,122 
gyrinus - _ _ _ _ _ _ _ _ _ _ _ _ _  .._____ -158,162,165 
insignis _ _ _ _ _ _ _ _ _ -  -~101,109,114,.118,121, 

125,127,131,134,136 
miurua - _ _ _ _ _ _ _ _  125,127, f43,158,162,166 
nocturnus _ _ _ _ - _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  161,165 

hocot tus  _ _ _ _ _ - - _ _ _ _ _  _ _ _ _ _ _  .___________ 107 
)psopceodus emi l ia - -  _ _ _  - - _ _ _ _ _ _ _ _ - _ _ _ _ _  163,166 
'acollet River..--- ---- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  136 

poturus eleutherus .. - _ _ _  - 



EXPLORATIONS OF THE ALLEGHANY REGION AND WESTERN INDIANA. 173 

Page. 
Santee River _____._______________________. 135 
Schriver, William _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  104 
Second Creek _ _ _ _  _ _ _ _ _ _ _ _ _ _  - -___- -_  ._____ 133 
Semotilus atromaculatus-- _ _ _ _ _ _  103, 111,126, 132, 

141, 154, 158, 163, 167 
bullaris _ _ _ _ _ _  -_-103,111 
thoreauianus _ _  _ _  _ _ _ _ _ _  ._ ~ - ---126, 132 

Shenandoah River _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  101 
Shingle Creek-- _ _  _ _ _ _  _ _ _ _  _ _ _ _  - - _ ._ 114 
South Buffalo Creek _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  131 
South Fork of the Holston River _ _ _ _  142 

Swannanoa River _ _ _ _ _ _ _  151 
South River Post-office, N. C.--- _ _ _ _ _ _ _ _ _ _  133 
Spartanburgh, 8. C . -____-________. .______ 136 
Spirogyra _.___ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _  161 
Spring Creek - _ _ _ _ _  - _  ______---__. - - -_____  114,150, 
Squalius estor _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  111 

funduloides - .  - ~ _ _  _ _  __ .__  - _ _  - _ _ _  - 121 
vandoisulus 108, 111, 121, 123, 138 

Staunton River _ _ _ _  121 
Sternotretnia isolepis- _ _ _ _ _  _ _  _ _  _ _ _ _ _ _  - - _ _ _  - 116 
Stizostedion vitreum _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  150 
Stolephorus mitchilli _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _  115 
Sufl'olk, Va _____.._ 114 
Swannanoa ltiver _ _ _ _  _____. _ _ _ _  _ _ _ _  _ _  151 
Swift Creek.- _ _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  109 
Tar River. - _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _  _ _  _ _ _ _  _ _ _ _ _  ~ 124 
Tauridea _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  107 
Tiger River . - ._____________- -_____________ 136 
Tippecnuoe River ..__ . _ _ _  - _ _ _ _  - _ _ _  _ _ _ _  . - _. 157 
Trachidermis richardsoni _ _ _  _ _ _  - _ _  _ _  _ _  ._ _ _  107 
Ulocentra . _ _ _  _ _ _ _ _ _  164 
Umbra --... --__ - _ _ _ _ _  ~ - _ _ _ - - _ _ _  __-- ------ 168 

liini _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _  159, 167 
pygmEa _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _  ___. 116, 126 

Upper Wabash liiver _ _ _ _ _ _  _ _ _ _  ._________ 157 
Uranidea- - - - - - - - _ _ _ _  - - - - _ _  _ _ _  .. - - - - - - 106, 107 
Wabmh River 160, 161, 167 
Wnlliweton, Va.. _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ .  --_- ---. 114 
Wataugn Point, Tenn _______-- -_-  --------- 143 

River. .___.___-____- --.. -------- 143 
Waynesborouyh, Va ._ _ _  _ _ _ _  - - _ _  --- .- . _ _ _ _  101 
White River _ _ _ _  . ___..__ _ _ _ _ _ _ _ _ _ _ _ _ _ _  166 

Wytheville, Va .__.______________________ 140 
buni,Va..- _ _  __________.._____ __-_-- ---_ 118 
Zygonectes atrilatus _ _ _ _  .___ _ _ _ _ _ _  - 129 

dispar _ _ _ _ _ _  _ _ _ - _  169, 163, 166 
notatue _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - -  159, 163, 166 

West Fork _ _ _ _  _ _ _ _  ------ _--_ 166 ' 
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3.-SUGGESTIONS FOR THE EMPLOYMENT OF IMPROVED TYPES OF VESSELS 
IN THE MARKET FISHERIES, WITH NOTES ON BRITISH 

FISHING STEAMERS. 

BY J. We COLLINS. 

A*-INCREASE IN T H E  FRESH-FISH TRADE. 

At this time no featureof the American fisheries is more noticeable than the 
increase in the demand for fresh fish in our markets. This is especially the case so far 
as the marine species are concerned. With improved methods of refrigeration, and a 
continuous increase in the facilities for inland transportation, it is possible to place 
before t h e  consumer, even in places remote from the groat markets, fish that are as 
fresh, delicate in flavor, and firm in texture as they were when taken from sea, lake, 
or river. Thus, while there will doubtless always be a call for Wrtain kinds of salted 
fish, the tendency of the hour is to use a larger quantity of fresh-fish food and less of 
the salted article. And whatever tends to place fresh fish before the consumer in the 
best and most attractive condition will aid in increasing the demand for this kind of 
food and lead to an enhancement of profits to the producer. In view of the rapid 
growth of population in tho United States, i t  is reasonable to suppose that the (‘fresh- 
fish trade” will grow to proportions not yet anticipated if such attention is given to it 
as its increasing importance seems to demand. 

But while the fresh-fish business has derived many advantages from improve- 
ments in methods, increase in population and in facilities for transportation, much 
yet remains to be done in order to secure that full measure of success which is de- 
sirable. The important, question at this time is that of securing rapid transportation 
from the fishing grounds to the markets, or the adoption of other means whereby fish 
may reach the point of shipment, and ultimately the consumer, without deterioration, 
even when taken far out at sea. 

Besides the other benefits ’which may accrue as a result of improved sea transpor- 
tation, au additional advantage will be secured to the market fisherman, inasmuch as 
he can extend his operations to more distant localities, where fish are abundant, but 
where he has not heretofore been able to go because of the impracticability of carry- 
ing his catch in good condition from thore to market. 

It is then evident that the prosperity and development of thia industry are more 
dependent upon the adoption of new types of vessels and boats than upon anything 
else. Indeed, the maximum of success in the fisheries can not be reached until the 
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highest results have been attained in the direction of securing vessels that are best 
adapted to the special work they are built to perform. I f  safety, speed, and special 
fitness can be obtained a t  a reasonable expeuditure, then much may he gained, though 
it  is to be expected that local conditions will demand very dissimilar types. 

B.-SUGGESTIONS FOR T H E  EMPLOYMENT OF STEAMERS IN T H E  N E W  ENG 
LAND MARKET FISHERY. 

Allusion has already been made to  the increase in the market fishery of the United 
States, but in no other locality is this more strikingly noticeable than in New England. 
Twenty-five or thirty years ago a few comparatively small vessels aid open boats found 
employment in fishing for market on the grounds near the coast. This fishery was 
then confined largely, if not exclusively, to the winter season. At  the present time 
fleets of the largest, swiftest, and best fishing schooners in the United States find em-  
ployment from early autumu till spriug, and a somewhat less number throughout the 
year, in supplying the mark& of the principal ports of Massachusetts, New Hamp- 
shire, and Maine, among which Boston, Gloucester, Portsmouth, and Portland are the 
most important. 

Although mamy, if not the majority, of the vessels above alluded to are uot of the 
most modern type, the advautage to bc derived from the employmelit of the swiftest 
and most sea-worthy vessels has been so manifest that a constant change is now going 
on in the market fleet. There has been a marked improvement recently in the sail- 
ing vessels engaged in the Atlantic sea fisheries, and special attentioil has been given 
to the attainment of the maximum of speed, due chiefly to  the requirements of the 
market fishery. 

With several eminent naval architects in the field, as designers of fishing Echoon- 
era, it is not surprising that 8ome of the latest additions to the New England iuarket 
fleet should be so highly specialized as to make it apparent that the limit of swift- 
uess has been pretty nearly reached in the conbtruction of sailing vessels. Although 
t,he cost of building such schooners is somewhat increased in proportion to tlieir car- 
rying capacity, the additional profit to be obtained by getting the catch to market in 
the briefest possible time has been so fully demonstrated that comparatively little is 
thought of a considerable increase in expenditure, if a vessel cau be obtained which 
will outstrip all rivals. 

As has been intimated, the success in the direction of improving the speed and 
8ea going qualites of t h e  schooners has been very gratifying, and thcro is reason to 
suppose that the introduction of the very best sailing vessels will be rapid. Neverthe- 
less, it is a fact too well known to admit of discussion .that even the swiftest sailing 
vessels may be, and often are, seriously delayed by calms and head winds. Therefore, 
when they have to operate on distant fishing grounds, their catch may frequently 
become more or less deteriorated before they reach market. The result of such delay 
and injury to the quality of the fish is that the fisherman receives less for his labor, 
and ;L bad iufluence is exerted on the trade, since the consumer gets an inferior article 
of food, mhich tends to lessen the demand. 

While this may not occur often enough in some localities to seriously handicap 
the fisheries, it is, nevertheless, a factor of such great importance in most regions 
that it is worthy of serious consideration, and whatever tends to decrease uncertain- 
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ties of this kind will, beyond question, add to the prosperity of the business, providing 
the expense incurred is not disproportionate to the advantages to be obtained. 

In view of what has been stated, i t  seems timely to consider the question of util- 
izing steam as  s motive power on the vessels engaged in the off+-shore Atlantic market 
fishery. If a swift and thoroughly sea-worthy screw steamer-one that can keep the 
8ea and make passages in heavy weather-can be built and operated a t  a compara- 
tively moderate expense, there is reason to believe that such a vessel would prove 
successfuI in the market fishery north of Cape Cod. 

It is true that experiments have been made in the direction of employing screw 
steamers in the winter haddock fishery and that the results obtained were not satiu- 
factory. But those trials have proved nothing excepting that the vessels were entirely 
unfit for the winter fishery. Indeed, they had been built for the menhaden fishery, 
which is prosecuted in Rummer, and by necessity in comparatively smooth watm. 
What seems to be needed for the market) fishery, if steam is to be employed, is a type of 
vessel that, while being of moderate sieo, will be swift and sea-worthy; is compara- 
tively inexpensive to build and run, and will have: at the same time, sufficient carrying 

The small screw steamers which are employed from England and Scotland in the 
longline or trawl-line fishery, the beam-trawl Gshery, and the drift-net fishery (and 
have been introduced alsolnto other European countries), appear to possess the qual- 
ifications that may be required in  a vessel to adapt i t  to the market fishery on the 
Atlantic coast of the United States. These steamers, though moderate in dimensions, 
are specially designed for sea service in all weathers. They are safe, swift under 
steam, and, in order that their expenditure of coal may be kept down to the minimum, 
they are provided with a considerable sail area. When cruising on the fishing grounds, 
sails alone can be used, when there is wind, and they serve as an important auxiliary 
power when making passages. 

Appended are descriptions and plans of some of the best types of European 
fishing steamers. It is believed by ths writer that similar  vessel^), modified so as to 
meet local requirements, would be well adapted to engage in the New England market 
fishery. The question of building such vessels of wood, iron, or steel, is one that must be 
necessarily left entirely to the judgment of those who should hare them constructed. 
In  England iron is generally preferred, for the reason that it is so much more durable 
than wood. But, on the other hand, the Scotch fishermen have shown a preference 
for wooden vessels, though it  is probable that they, also, will prefer iron instead as 
soon as they consider the period of experimentationhas been passed. 

It will doubtletla be found feasible to introduce on steamers the system of refrig 
erating fish by use of ammonia, and :It very small expense, since all the motive power 
required could be furnished by the engines without any material increase in cost. 

' capacity to enable it to bring into market as many fish as i t  is liable to take. 

C.-NEED OF STEAMERS IN T H E  FISHERIES OF T H E  PACIFIC. 

To secure the best results in the market fishery of the Pacific, it  seems eminently 
desirable that steamers should be employed, and the need for such vessels in that region 
is greater than on the Atlantic coast. I n  summer, calms and light winds ar6 very prev. 
alent along the Pacific coast, while ice ie expensive and often difficult to obtain. The 
lack of ice makes it impracticable to keep fish iu  a fresh cbndition for any consider. 

Bull. U. 8. F. Us, 88-12 
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able length of time, and since a boat or vessel may be delayed for days almost within 
reach of port, for want of wind, the need of some motive power which will make it pos- 
sible to carry the fish to market without loss of time is apparent. 

Small screw steamers, like those used by the Scotch and English, could, no doubt, be 
profitably employed in the fresh-halibut fishery which is just opening up from the 
ports of Puget Sound and Oregon. It would also seem that such vessels might find a 
fair field in the market fishery of Ban Francisco, either by working independently or 
ae carriers for the fleet of sailing boats now employed from that port, It is, perhaps, 
possible that such small steam-vessels could visit grounds much more remote from San 
Francisco than those now resorted to by the sailing boats and bring thence to market 
fish in the best condition, 

If practicable, it would, no doubt, be financially to the advantage of the fishermen of 
San Francisco if arrangements were made whereby the daily catch of each boat could 
be put on board of a swift steamer and carried directly to market, the boats remaining 
on the ground, if the distance from port was such as to make the going and returning 
a matter of much moment. This would not only insure a larger catch of fish by a given 
number of men and boats, but also the placing of the products of the fishories upon the 
market in such condition as to  vastly increase the demand. 

D.-EMPLOYMENT O F  STEAMERS I N  T H E  CHESAPEAKE BAY FISkIERIES. 

Although the increase in pound.net fishing and tho number of pounds operated on 
Chesapeake Bay has been something phenomenal in recent years, it is, nevertheloss, a 
fact that there are localities in which it is believed excellent fishing could be obtained 
which are not now utilized. This is perhaps due to the fact that, up to date, steam has 
not been employed as it seems it might be. The fishermen, depending on sailing boats 
to carry their catch to market, or to tho various landings on the bay for shipment by 
steamer or rail, are limited, of course, as to the distance to which they can extend their 
operations. If the weather is calm, as is frequently the case in spring and summer, they 
are compelled to depend upon rowing to reach the shipping point. 

A small steamer, which would be comparatively inexpensive to run, could carry fish 
from almost any point to a landing where they might be shipped to market, and thus 
many localities not, now utilized could bo made profitable for the fishery. Among those 
that may be mentioned are Wolf-Trap Spit, and in tho vicinity of Smith’s Point. The 
last-mentioned locality is about 30 miles from a steamer landing, and i t  is evideht that 
it would be impracticable to transport fish in a sailing craft that distance and be sure 
of making the landing at the proper time. 

E.-NEED OF SMALL WELLED VESSELS OR BOATS FOR T H E  MARKET FISHERY 
OF SOUTHERN CALIFORNIA. 

A t  present, the coast towns of southern California are supplied with fresh fish that 
are taken in small boats (generally sailing boats), that go out to the grounds within 
easy reach, Fish are reported to be abundant in that region, but owing to the prev- 
alence of light winds and calms, and to the fact that ice is not used, the catch of the 
fishermen frequently, if not generally, is not in the best condition when it reaches the 
consumer; occasionally it may have to be thrown away before it can be sold. The 



D 

a 

0 7 2 s L 5 + I e 9 ,o 
pee*. 

PLANS OF FISHING-CUTTER SHOWING FORM AND LOCATION OF WELL. (Sez page 180.) 
Designed by J. W. Collins. 

FIG. 1. JIidship cross-section. FIG. 2. Sheer plan. 



Bull. U. S. F. C. )888.-(To face page 178.) Colllns. Fishing Vessels. PLATE XVIII. 

0 
L . . .  : 70 7 5  

Peek 

SAIL PLAN OF FISHING-CUTTER. (See page 180.) 

Dotted lines across clnb-topsail iiidicat o size of moisking gaff-topsail. 

Designed by J. W. Collins. 



SUGGESTIONS FOR IMPROVINQ FISHING VESSELS. 179' 

result is, of course, much to the disadvantage of the market fisherman, since any 
uncertainty about obtaining fish in good condition tends to decrease the demand, and 
thereby to make the price lower than it otherwise would be. 

The demand in southern aralifornia will not at the present time warrant the 
employment of large fishing vessels or steamers to supply the ports with fresh fish, but 
it seems entirely feasible to improve the market fishery very materially by using small 
welled boats in which fish can be kept dlive. This would insure, beyond all question, 
placing the products of the fisheries upon the market in the best possible condition, 
and would doubtless lead to a material increase in the demand, to the advantage of both 
fisherman and consumer. 

Mr. A. B. Alexander, who has visited the region referred to, as fishery expert on 
board of the Fish Uornmission steamer Albatross, and who had a good opportunity to 
note the boats, and condition of the fisheries there, writes as follows: 

'' A smack would be the proper vessel to use in this locality, and i t  seems strange 
that that  class of vessel has never been employed in the California fisheries. In  
summer there is but little demand for fish in the markets soqth of San Francisco, 
owing to the fact that nearly all fish which are exposed for sale are in a partially- 
decomposed state. Ice is too high for fishermen and fish-dealers to think of using it 
for preserving fish. By using smacks fresh fish could be constantly kept on hand. 
He who first engages in this business will do well." 

Deeming this a matter of more than ordinary importance, I have prepared plans 
(Plates 16, 17, 1s) of a sailing welled-boat, which can be built a t  a moderate cost, and 
I believe it will be weJl adapted to the market fishery of southern California, and may, 
perhaps, also be profitably employed at San Francisco and elsewhere on the west 
coast.' 

In making the designs for this boat I have been influenced somewhat by considera- 
tion of the fact tha t  she can carry comparatively little ballast, owing to her buoyancy 
being decreased to the extent of the capacity of the well. Therefore she has ample 
beam to give her the requisite stability. Since it is also necessary to have as much 
capacity in the well as practicable, her depth is considerable. This feature will, 
however, improve her sea-going qualities. 

If a portion of the ballast can be put outside, in the form of a metal keel, it will add 
materially to the stability, and, rat the ,same time, make the boat easier in a sea-way, 
since then the weights will be more central thau if put inside, where they can be placed 
only forward and aft of the well. 

The arrangement of the deck and interior must be adapted to the special neede 
Of those who us0 the boat, and may vary considerably in different localities, I will 
suggest, however, that tolerably comfortable quarters for sleeping and cooking can be 
had forward of the well (Plate 17, fig. 2), and in that part f the boat the deck might 
be nearly flush with the rail, as indicated, to give the maximum of head-room. Aft 
of the cuddy the deck might be lower, as shown in the plan, and in the hold, abaft 
the well and on each side of it, can be stowed nets, lines, etc., also fish that die in the 
well, or otherwise. - 

'In most oases i t  will doubtless be moat ooouomical for those fishermen who have suitable boats 
to build wells iu the boats they now own. This can bo done at little oost. It will probably be 
moessary to use 11 live-oar in conneation wit,h unoh boibt, this to be moored at the market port for the 
storage of suoh fish as oan not be immediately disposed of. 
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The cutter rig is the one best adapted to a boat of this kind when speed is a special 
requisitc. Besides, a running bowsprit (which can be pulled in when the sea is rough) 
and a houcing top-mast add materially to the power and efficiency of a boat in heavy 
weather. The sail plan, Plate 18, shows c, large area of canvas, most noticeable, per- 
haps, in the club gaff-topsail. But the prevzlence of light winds on the Pacific coast 
during a portion of the year seems to call for considerable light canvas, and, on a 
boat like this, it can be easily managed end will do most effective work. 

The special feature of this boat is, however, the well. It is believed that the 
so-called “box well” (Plate 17, figs. 1 and 2), which is peculiar to the Key West 
“smackees,” is the style best adapted. to market fishing, and for th i s  reason such an 
one has been shown on the plans. If greater capacity for living fish is required i t  can 
be obtained by making the well of the ordinary type wibh a deck, and building it with 
“primings-out.” It is lmobable, though, that a box well will be found quite sufficient 
to accommodate the catch from day to day, and any surplus which can not be mar- 
keted can be transferred to live-cars, as previously mentioned. 

The plans have been made for a boat of such size as is believed to be most suitable 
for the market fishery of the west coast. It is, however, entirely feasible to construct 
one smaller or larger from the plans, as will be understcod by practical builders.’ 

The following are the principal dimensions : 
Feet. Inahes. 

Lengthoverall .... ~- ................................................. 34 3 
2 Lengtt, load water line ............................................... 28 

Beam,extreme ........................................................ 10 9 

Depth, deck to keel, amidships ........................................ 6 0 
Draught,extreme ...................................................... 5 3 
Least freeboard ....................................................... 1 9 
Length of well, extreme .............................................. 8 0 
Length of well at deck ............................................... 3 0 
Widthof well, extreme ............................................... 5 0 
Width of well at deck ................................................ 2 0 
Mast, from fore side of stem at deck .................................. 10 9 j  
Mast, deck to hounds .................................................. 22 
Masthead ............................................................ 4 6 

Boom ................................................................. 30 6 
Gaff .................................................................... 20 0 
Bowsprit, outside stem ................................................ 14 
Topsail pole ....... 2.. ................................................ 23 
Topsail club .......................................................... 16 6 

Beam, load water line _ _ _ _  .__ .__ - __._._ _ _ _ _  .___ _ _ _ _  ._____.___. _ _ _ _  9 73 

9 

0 Topmast, fid to truck __._ ..___. _.._ .____. .____. ____.. __._.. _.___. ___.. 22 

6 
0 

F.-NOTES ON BRITISH FISHING STEAMERS.$ 

1. STEAM PISPE-CARRIERS. 

No vessels employed in the British fisheries play al more important part than those 
which are termed &‘carriers,” the chief business of which is the transportation of 

, fresh fish from the fleets of beam-trawlers iu the North Sea to the principal markets. 
‘The lines have been drawn tg show the form and dimensions of the boat to outside of planking 

SThese notes are extracted from a nianuscript report, prepared by the writer, on the fishing ves- 

-. 

instead of to outside of frames, as is commonly the case.- 

sels of foreign countries. 
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There are two distinct systems of fishing adopted by the trawling smacks. One 
is called When pursuing 
the former au arrangement is made between a number of vessels to fish in,company, 
thus forming a fleet, one of the captains, an experienced fisherman, being appointed 
pro tern. as an (‘ admiral,” whose duty and privilege it is to decide upon what grounds 
t h e  Beet he commands shall fish, aud by a system of signals he controls and directs 
the movements and operations of all ‘the smacks following his flag. The others put 
out their gear in response to a signal from the admiral, and they all head on the same 
tack, towing their trawls together in the sttme direction. 

“ I n  connection with each of t h e  fleets there are several steam-vessels, called 
steam-cutters, which ply to and fro between the fleet and the port where the fish has 
to be discharged, generally London, Hull, or Grimsby. One of these cutters is gen- 
erally arriving every day at the fleet, and the fish which have been caught by the 
smacks, aud have on board of them been packed in boxes, are transferred or boarded 
in the smacks’ boats to the steam-cutter, with which she then goes back to her port 
of discharge. The smacks engaged in fleeting remain a t  sea for periods varying from 
six to eight or teu weeks, when they return to their port to refit. From Yarmouth 
there are about six hundred and seventy smacks engaged in fleeting and thirty in 
single-boating all the winter and summer; from Eull one hundred and fifty or two 
hundred are engaged in fleeting, and from two hundred to two hundred and fifty in 
siugle-boating in the winter, and in the summer nearly all are eugagetl in fleeting; 
and from Crimsby there are about three hundred engaged in fleeting and 100 in 
single-boating in summer ; but none of them go fleeting in winter.” 1 

Messrs. Hewett Bt Go., of London, who owu a large fleet of trawlers, have the 
reputation of being the first to introduce the system of fleeting. Their carriers at 
first were swift-sailing cutters like the trawlers now employed a t  Brixham. 

“These carriers,” writes Dunell, 6‘ would visit the North Sea fleet and bring in 
the fish in all Feathers. Perhaps in the whole history of sea-faring life there has 
n e b r  been a better example of the courage and endurance of sailors than was shown 
by the skippers and crews of the old sailing carriers. ‘No matter what the time of year, 
BO long as the boat could stagger under lier canvas she was driven hard through all 
weathers. ‘So great was the desire of the men to get their fish in that nothing was 
thought of dauger atid little of personal discomfort. Hardships that can be but 
faintly imagined by those who have not knovn what i t  is to be continually forcing a 
passage in winter at sea, were cheerfully undergone month after month by these men, 
they caring nothing so long as their fish were in time for the market.’?S 

The importance of this carrying trade, RS indicated by thu foregoing statements, 
naturally led to the introduction of steam-vessels to take the place of sailing carriers, . 

for i t  was soon found that adyerse winds or calms rendered uncertain the  supply of 
fresh fish, notwithstanding the fact that every possible effort was put forth by the 
crews of the cutters. Steam-carriers were sent out to take the  fish from Hewett’s fleet 
as early as 1864, but they were not employed from Hull until 1880. 

These steamers, as a rule, hare been designed especially for the trade. They 
are built of iron, generally not extremely sharp; the most important. .qualifications in 

Sea. London, 1883. 

fleeting,” and the other the (6  s ingle-b~at ing~~ system. 

Report to the Board of Trade on the eyetern of deep-eea trewl-6ehing as conducted in the North 

* Qeorge E. Dunell, in (London) “Engineering,” August 10, 1884. 
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such vessels being good carrying capacity and sea-worthiness, with the ability to make 
headway against strong winds and heavy head seas. One who has sailed many months 
in a steam-carrier told the writer t h a t  he never had seen a time when that vessel 
would n‘ot keep on her course, and make good progress, when she was bound to 
market. 

The London steamers are celebrated for having more than the usual amount of 
sheer-indeed, they axe decidedly crooked, with their ends well up from the water 
even when they are deeply loaded. But, as a rule, vessels of this class are not re- 
markable for having a strong sheer, and some of them are rather straight 011 top. 

The steam-carriers built and engined by Earle’s Shipbuilding and Engineering 
Uompany (limited), of Hull, enjoy a very high reputation amongst those interested in 
the beam-trawl fisheries. The illustrations (Figs. 1 and 2, Plate 19) are a longitudinal 
section with sail plan and deck plan of the Australia, one of the latest built and best 
of the steam-carriers produced by the above-mentioned firm, 

The form of this vessel is excellent, considering the purpose for which she is 
intended. She has a moderately sharp bow, rather strongly convex above the water, 
which gives her good lifting power, or buoyancy, forward, when plunging into a sea; 
her s tem is straight and nearly vertical above the water-line, but curved below. She 
has a long, rather flat midship section, with low, rounding bilge, short but clean run, 
and a rather light and graceful stern. 

The following are the under-deck arrangements : Abaft the forecastle, and sepa- 
rated from it by a bulkhead, is the ice-room, this being entered through a hatch which 
is located jus t  aft of the forecastle companion. The ice-house is 9 feet long, fore and 
aft, and holds 25 to 36 tons of ice. Abaft this, and between it  and that portion of the 
vessel where are placed the engine-room and coal bunkers, is the fish-2oom in which 
boxes or (6  trunks” of fish are stowed and iced, whether the vessel is fishing on her 
own account or acting only is a carrier.1 

The coal-bunkers are forward of the boiler, and next to the after bulkhead of,the 
fish-room, directly beneath the bridge. They extend from the deck to the keelson, and, 
when filled with coal, prevent the heat from the furnaces penetrating the bulkhead of 
the fish-room. Aft of the engine-room is the cabin, where the captain, engineer, and 
other officers sleep and eat. 

The Australia, like other vessels of her class, is ketch-rigged, but has no bowsprit, 
the jib-stay setting up a t  the stem-head. The forecastle, which affords accommoda- 
tions for the crew, is partly above the main deck forward ; aft, the quarter-deck is 
flush with the main rail, and underneath this is the cabin. 

‘6 The length of the vessel is 135 feet, breadth 22 feet 6 inchos, and depth to floors 11 
feet. With about 50 tons of permanent ballast on board, the draught forward would 
be 4 feet 10 inches and aft 10 feet 6 inches, the freeboard being 4 feet 6 inches. The 
engines are compound surface-condensing, with cylinders 21 inches and PO inches in 
diameter, and 27 inches stroke. The cooling surface in  the condenser is 617 square feet, 
the indicated horse-power being 380. The boiler is of the ordinary return-tube type, 
12 feet i n  diameter and 9 feet 6 inches long, having a total heating surface of 1,206 

1 Mr. Charles Rellyer, a smack owner of Hull, is my authority for stating that these vessels ooca- 
sionally engage in trawling, particularly when, owing to calms or other interruptione, the sailing 
trawlers are detained soiuewhat from working, and therefore have not enough fish to load the carrier 
when she arrives at the fleet. 
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square feet and a grate surface of 38.6 square feet, the working pressure being 80 pounds. 
On the official trial of this vessel a speed of 10.8 knots was obtained, the consumption 
of coal per twenty-four hours being between eight and nine tons.”’ 

These steam-carriers have a capacity for cargo of from 3,000 to 3,600 u trunks” of 
fish, each trunk or box holding from 80 to 90 pounds. The amount of ice carried to 
preserve these fish varies from 10 tons in winter to 25 or 35 tons in summer. 

The crew, as a rule, numbers twelve men, all told, four of these being in the 
engine-room, and eight on deck and in the galley. The deck gang is composed of the 
captain, mate, boatswain, and four seamen, while the cooking is done by one of the men, 
who is usually called a steward. ’ 

2. ENGLISH STEAM-TRAWLERS. 

The Orimsby Steam Trawling Oompany was established in 1881, and in the 
beginning of the following year (1882) i t  commenced practical operations with two 
steamers. 

The pioneer vessel of this company, the Zodiac, was soon followed by the Aries, 
and so successful did these two vessels prove that in 1883 four other steamers had 
been added to the fleet. 

These are all iron, ketch-rigged, screw steamers, and differ chiefly in length, the 
more recently built vessels being a few feet longer than the others-the beam and 
depth remaining the same-and having a high quarter-deck. 

Description of the steam-trawler Zodiac.-The Zodim has a flush deck, with a fore- 
castle under deck forward, aft of which is the forward fish-room. Between the two 
fish.rooms is the ice-house, provided with air-tight doors, in which is stored the ice 
that is used for preserving the cargo, and of which the vessel carries 8 tons in winter 
end 15 tons in summer. This ice-house is just abaft the mainmast. It extends from 
side to aide and is about 7 feet fore and aft. J u s t  abaft the after fish-room is the for- 
ward coal-bunker, which extends from deck to keelson and from side to side. This is 
located a little aft of amidships, and between it and the cabin, at the stern, are the 
boiler and the engine-room. She has engines which are essentially the same as those 
supplied to other vessels of this class, the cylinders are compound surface-condensing, 
17 inches and 32 inches in diameter by 18 inches stroke; cooling surface in condenser 
350 square feet; boiler, return-tube pattern, 9 feet 8 inches diameter, and 8 feet 10 
inches long; heating surface 653 square feet ; grate surface, 19.25 square feet; work- 
ing pressure, 75 pounds; indicated horse-power, 182. The speed on trial was nearly 
9 knots; consumption of coal per twenty-four hours is about four tons. 

The Zodiac is 98 feet over all, 92 feet between perpendioulars, 20 feet (molded) 
beam, and 10 feet G inches deep. 

Details of construatiolz of a steam-trawlw.--The following are the details of dimen- 
sions, construction, etc., of one of the recent additions to the Grimsby Uompany’s 
fleet of steam-trawler8 : Length between perpendiculars, 95 feet; beam, 20 feet; depth 
of hold, 10 feet G inches. 8pars: Pole foremast, 70 feet long, 26 feet from eyes of 
rigging to truck, diameter a t  deck, 15 inches ; pole mizzen-mast, 67 feet long, 21 feet 
feet from rigging to truck, 13 inches diameter at deck ; bowsprit, full length, 33 feet, 

1 6‘ Engineering,” August 10, 2883. 
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diameter at gammon-hole, 11 inches; main-boom, 40 feet long, diameter 10 inches; 
main-gaff, length, 32 feet ; mizzen-boom, length, 26 faet ; mizzen-gaff, length, 19 feet ; 
two topsail-yards, the forward one 12 feet long and the after one 15 feet. 

The sails are mado of canvas of the following weights : The mainsail and foresail 
are made of No. 1, extra G; small (or 6‘ storm ”) jib, No. 0, extra G ; second jib and 
mizzen, No. 1, ordinary; big jib, fore-topsail, and mizzen-staysail, No. 2;  and mizzen- 
topsail of No. 3. The dimensions of the lower sails carried by the Zodiao are : Jib- 
luff, 49 feet; leach, 27 feet; foot, 27 feet. Stay-foresail-luff, 29 feet 3 inches; leach, 
23 feet 6 inches; foot, 16 feet 6 inches. Mainsail-luff, 22 feet 6 inches; leach, 45 
feet; foot, 32 feet 6 inches; head, 27 feet. Mizmmstaysail-luff (about), 32 feet 10 
inches; leach, 20 feet; foot, 17 feet 3 inches. Mizzen-luff, 19 feet 6 inches; leach, 
32 ,feet; foot, 21 feet j head, 20 feet. 

These vessels are built to class 100 A1 at Lloyd’s. They are provided with accom- 
modations for eight men, there being four berths aft in the cabin for the officers, and 
four berths forward. The cabin and forecastle are fitted in a comfortable and substan- 
tial manner, are provided with side and deck lights, and each has a cookingstove of 
an  approved pattern. 

Nothing but the best material of its respective class is used in the construction 
of these trawlertj. The butts of all plating, the stringors and keel, are planed and 
drawn hard together All bu t t  strips are & in. Wicker than platucl they connect, and 
all are double-riveted. The double lugs on the frames, for the attachment of etringcrs, 
are of the same scantlings as reverse bars, and fixed with a t  least three rivets. 

The liners behind the frames, at alternate strakes of outside plating, and wherever 
required, are made in one piece, so that they accurately fill tho space in length, breadth, 
and thickness. All stringers are contiuued fore and afb, the bulkheads and other 
obstrhctions being notched and made good up to them. 

The keel and stem are made of bulb bar-iron 78 by lt inches. The stern frame 
is 79 by 24 inches. The frames are angk-iron, 3 by 29 by i+ inches. The reverse 
bars are of angle-iron, 28 by 24 by & inches, every alternate one running up to the 
deck and above t h e  bilge stringers. The floors are of plate-iron, 13 by ip8 inches. 
The keelson is made of two bar8 of angle-iron 4 by 3 by -t6 inches, running fore and 
aft, with a bulb bar 8 by &, inches, between, extending from fore bulkhead to 3 feet 
6 inches abaft of the aft engine-room bulkhead. The stern frames for bulwark are 4 
by 3 by & angle-iron, with ft plate knees riveted on the top for rail. The bilge swingers 
are composed of two bars of angle-iron 3 by 3 by -& Inches, riveted back to back, and 
to double reverse bars, being properly tied at each end by a plate hook and riveted. 
The stringer between bilge aud deck is made of two bars of angle-iron, 3 by 3 by - .  
inches riveted back to back, and to reverse bar and lugs, and is continued fore and 
aft. It is properly connected forward and aft by plate hook8 between the bars and 
riveted. The main deck stringer is of plate iron 24 by =& inches wide, tapering to 
twenty inches at ends, fitted to skin with a 3 by 3 by inches angle bar which is 
riveted to the skin, and stringer carried fore and aft the vessel. The deck ties on the 
beams are 8 by 8 inches, and are carried fore and aft. The deck beams are made of 
angle-iron 6& by 3 by -& inches, with welded ends riveted to each end with not less 
than four rivets. The carlins and fore-and-after6 are all of the same dimensions as 
the beams; double fore-and-afters are placed where the bitts go through the deck,. 
and plates are riveted on the top before the deok is laid, not less than -&-inch thiok. 
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PLANS OF STEAM-TRAWLER ZODIAC. 

FIG. 2. Half-breadth plan with deck removed, showing interior arrangement. 



Bull. U. S. F. C. 1888.--(To face page 184-2.) Collins. Fishing Vessels. 

T I P 

Fig. 2. 

PLANS OF STEAM-TRAWLER ZODIAC. 

FIQ. 1. Cross-sectioii in l~~~ilei*-ro~mi, sliowiiig locntion of boiler, coal-bunkers, etc. 
FIQ. 2. Midship sccl.ion, ~Lloiviiig coiistrrictioii, Iiiilli%st, rtc. 

PLATE XXII. 



SUGGESTIONS FOR IMPROVING FISHING VER~ELS. 185 

Iron plates, from +,, to & inches, are riveted to the beams in the wake of all coamings, 
dandy winch, windlass, capstan, fore winch drum, etc, All of the ohocks under deck, 
between t h e  beam, for properly securing the same, are made the depth of the beam 
in thickness. 

There are three water-tight bulkheads, carried up to the deck, of +inch plate- 
iron, stiflFened with 29 by 29 by -& inches angle-iron, provided with valves to be worked 
from the deck. 

The outside plating is as follows : The garboard strakes, two bilge strakes a t  each 
side, sheer strake, and boss-plates bre & of an inch thick, the reluaiuder of the shell 
plating being -.,a6 of an inch thick. The bulwark plates are &, except the t4wo fore- 
plates and the plates in the wake of the rigging, which are _ias of an inch thick. The 
bulwarks are provided with two water-ports on each Bide. The rudder head is 39 inches 
diameter and 24 inches at the heel; it has a welded wrought-iron frame, and is plated 
with &-inch plates. I 

The boiler is made of steel. There are two side bunkers and one athwartship for 
coal (as shown in the plans, Plates 21, 22, and 23), the whole having sufficient capacity 
to hold fuel enough for fourteen days’ consumption. 

The knight-heads are oak, 59 inches thick, and extend 5 feet on each side of the 
stem; they are pierced with hawee pipes and bowsprit hole. The forward warping 
chocks are also of oak. 

The deck is pitch pine, the planks being 6 by 39 inches. The epace below deck, 
under the capetan, is filled in solid with American elm chocks, and oak planking 14 
inches wide is laid next to the gunwale bar, fore and aft, and also for wpstan, 
windlass bitts, alougside of the hatchways, etc. 

Two-inch pitch pine is used for. ceiling in the h.old, carried from keelson to deck, 
and caulked so that it is perfectly tight above the ballast. The coal bunkers are 
sheathed with 2-inch American elm. The hatch ooamings are iron, with round corners 
of plate-iron 12 b y &  inches, with half-round iron bar 2g by 14 inches, round top 
edges, and they are 99 inches in height above deck. The bulwark stanchions are iron 
1Q inches in diameter. Tbe beam stanchions in the hold are 29 inches round iron. 
!I%e rail-bar is 4 by 3 by -iLS inches angle-iron ; aud tho beading iron is half-round bar 
24 by 2 inches, this being fastened with 2-inch rivets 12 inches apart. 

The main rail is made of American elm, 75 by 39 inches, with a greenheart capping 
on top, G9 by 29 inches, extending about 40 feet on each Bide, and well rounded 011 top. 
There is also an iron bar fastened to the outer edge of the capping with a 6 by 2& inch 
sheave a t  each side of the forward end of the towing chock. 

The windlass is the ordinary handspike form, and is provided with a levevratchet 
purchase on the spindle outside of tbe bitts. The forward winch, similar to those 011 
sailing trawlers, is carried, and, by a peculiar arrangement, the winch and windlass 
can be combined on one set of bitts, if necessary. There is a steam drum for winding 
in wire warp. This is provided with reversing gear and separate action of main barrel 
and wiuch ends at end of dram, with brake power, separate pawls to main barrel, 
rind ends fitted with hand gear to treble purchase. There is also (I capstan similar to 
those on a sailing trawler, which acts as 8 fair-leader to the drum. The dandy winch, 
placed at the mizzen rigging on the port side, is the same as the improved forms used 
on other trawlers. The trawl-warp gangway iR provided with both horizontal and 
vertical iron rQllers. There are two bollards aft for towing, and one revolving bollard 
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or sampson post on each side. At  each side there is a rolling chock 30 feet long, 
made of bulb bar-iron 7& inches between two angle-bars 3 by 34 by inches, riv- 
eted to the ship’s sides. The sheet of the stay-foresail works on an iron traveler, 
which extends from side to side of the bow. The chains are galvanized, and the 
anchors are of the ordinary short-shanked pattern carried by other trawlers. The 
side of the vessel is made flush, the chain plates being riveted to the bulwarks, so that 
boats may come alongside in a sea-way without being damaged by projections. 

Provision is made to pump the vessel out by steam, but she is also supplied with 
a 6-inch hand pump. There are two iron water-tanks, having a total capacity of 600 
gallons. 

About 40 tons oE ballast are carried, this being the best iron slag ; it is grouted in 
with cement, and over the top of the ballast there is put a 3-inch face of Portland 
cement. The cement is rabbeted to take a wooden cover 2 inches thick, and a 9-inch 
gutter is left in the center for drainage purposes. In the ice-room a redwood floor, 2+ 
inches thick, is laid on top of the ballast and firmly decured. 

Description of one of the lateclt built steam-trawlers.-A fine model of one of themost 
recently built steam-trawlers of the Qrimsby Company’s fleet, which differs somewhat 
from the Zodiac, wa8 exhibited at London, 1883. The lines of this vessel are excellent 
for sea-worthiness, carrying capacity, and for a reasonable amount of speed. She is 
moderately sharp forward, with straight stem and nearly square fqre-foot j rounding 
bilge, with medium dead-rise ; a long, finely shaped run, and round stern. She has 
more sheer than the average vessel of this class, which, with the high bow chock for- 
ward, and raised quarter-deck aft, gives gracefulness to her appearance, which is all 
the more pleasing because of its general absence in Eritish steam fishing vessels.’ 

: The main deck extends from the bow to within about 25 feet of the stern, where the 
quarter-deck begins; the latter adds to the height of the after section, and gives more 
cabin room. The bridge extending from side to side, and elevated 7 to 8 feet above 
the main deck, is placed just forward of the quarter, and over the after part of the 
engine-room. It is protected by a metal railing, and is reached by steps, from the 
quarter-deck, on the starboard side. The cabin oompanipn is on the quarter-deck, 
jus t  forward of the mizzen-mast, and a little to starboard of the latter. A large sky- 
light abaft the mizzen-mast affords light and ventilation to the cabin. The entrance 
to the forecastle is aft of the windlass, while three hatches, one foreward of the main. 
mas t  acd two aft of it, on the main deck, lead to the hold and fish-rooms. The trawl- 
warp roller is on the port side (about 5 feet aft of the main rigging), and a capstan 
stands abreast of the roller in the middle of the deck. On the main deck, a little for- 
‘ward of the smoke-stack, is a steam winch for winding in the trawl-warp, hoisting 
sails, etc., and the dandy winch, or L L  wink,” is on the port forward end of the quarter. 
The boat is carried on the davits aft of the starboard main rigging. As previously 
stated, the rig differs in no essential particular from that of the Zodiac. 

She is 70.63 tons ; her length, breadth, and depth being the same as have already 
been given. She carries a 60-foot trawl-beam, and has a capacity for 1,700 ( 6  trunks” 
of fish. Her speed, under steam alone, is 10 knots, and, being so heavily rigged, she 

1 Many of the fishing steamers, probably most of them, judging by the models exhibited at London, 
me flush-decked, aud some are so straight on top that their appearance is not pleasing to the eye. In 
sonla cases they looked almost as if t,hey were ‘’ hogged.” The vessel above desoribed differ8 from the 
Zorliao chiefly in having 1~ raised quarter-deck. 
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will often make 11 to 13 knots under sail and steam. Often, when vessels of this class 
have a favorable wind, they disconnect t h e  screw and ruu under sail alone. 

Cost and expense of running a steam-trawler.-A steam.tmwler, such as has been 
described, would cost from S4,OOO to $4,500 ($20,000 to $22,500), which is about three 
times as much as a first-class sailiiig trawler would aost. Then a steamer is more 
expensive to run. In the first place, she must have three more men, of the class, too, 
that receive high pay j then there are the repairs to machinery, coal, oil, etc., which 
together amount to quite a sum. As an offwt to this, a steamer will stock from twice 
to three times as much a8 a sailing trawler. 

Redway’s steamer.-The smaller class of stearners designed alone for fishing are 
sometimes considerably sharper than those from Grimsby, uot rcquiriug so much carry- 
ing capacity The following details of dimensions, etc., are those of a design by W. 
E. Redway, of Milford 0aven (Plates 23,24, and 25), from which several steam-trawl- 
ers were built iu  1883. This type of vessel is now in high favor, it is said, and it is, 
claimed that they are very serviceable, swift, aud sea-worthy. 

The following are the principal details of a vessel of this type : 
Foet. Inohes. 

Length by Lloyd’s measurement ........................................................ 87 6 
Breadth by Lloyd’s measurement ....................................................... 20 0 
Depth by Lloyd’s measurcmeut ......................................................... 12 4 
Depth of hold .____. ._____ _ _ _ _  _ _ _ _ _ _  ._____ ._--.- .____: ._____ .____. .____. _____. ._._ ._____ 10 8 
Load draneht .......................................................................... 10 6 a 

Least height of freeboard .... .._._ ....................................................... 
Tonnage gross register (approximately) ................................................ 
Tonnage net register (approximately) .................................................. 
Builder’s measurement ................................................................. 
Weight of hull ......................................................................... 
Weight of machinery .................................................................. 
Weight of outfit ....................................................................... 
Weightof coal ......................................................................... 
Woight of water ....................................................................... 
Total dead weight capacity ............................................................. 

Total displacement. .............................................................. 
Elements of design of hull : 

Length of fore body. .............................................................. feet.. 
Length of after body. ............................................................. do. .. 
Area of immersed midship section. ................................... .----.square feet-. 
Ratio that area of immersed midship scction boars to its ciroumscribing rectangle. ...... 
Area of load water plane _____. _____. .____. _____. ._____ _ _ _ _  _ _ _ _  .____. _ _ _ _ _ _  square feet.. 
Ratio that  load water plane bears to  its circumsoribing rectangle ........................ 
Displacement por inch of immersion at load waterline ............................ tons.. 
Sqiiare feet of immersed surface ........................................................ 
Square feet of augmented surface ....................................................... 
Coefticient of finencss = d ! ! ? ~ x ~ t  = 390 

Area immerscd vertical longitudinal section.. .............................. square feet.. 
Center Of lateral resistance from foro end of load wet er line ...................... -feet- . 
Center Of buoyaucy below load water line ...................... ..........-...----do--- 
Metacenter ofbuoyancy ................................................. . . - . . . ----do--- 
Area of lower Rails.. ..................................................... .square feet-- 
Center of effort above load water line ...................................... -----.feet-- 
Center of effort abaft fore end of load water line ...................... . . - - - - . . - - - .do---  

2 9  
Tone. 

96 
GO 

155 

62 
20 
15 
20 
10 
48 

175 

- - 

- 
48 
40.6 

118 

1,218 
.d5 

. 68b 
2.9 

2,082 
3,836 

770’ 
47.4 
2.99 
4.68 

29. ‘25 
46.25 

2,238 
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The engines fitted to these vessels are of the ordinary inverted compound surface- 
condensing type with an intermediate receiver. The cylinders are 12 inches and 24 
inches in diameter, the stroke being 24 inches. They are supplied with steam by an 
ordinary return-tube steel boiler. 

The vesselu are classed 90 A1 at Lloyd’s, and as shown in the illustration are dandy- 
rigged. There is, however, no mizzen-mast proper, the funnel serving for hoisting the 
after-sail upon, a, plan which has evoked most hearty expressions of contempt from 
some old-fashioned fishermen, but which according to some authoritiea has stood the 
test of practical experience and beeu found to answer well. In  regard to the fault 
found about the funnel serving as a mast, I have heard many complaints from those 
competent to judge of its merits, and was credibly informed that i b  had so far proved 
8 failure that many of t h e  owners who have had their vessels provided with funnels of 
this kind are discarding them and are using the ordinary smoke-stack. There is no 
bowsprit. It is anticipated that the engines will give about 120 indicated horse-power, 
and with the fine water lines and beautiful models Mr. Redway has given these craft 
a good speed should be attained. 

The vessels constructed on thls design, though sharper than those built for the 
Grimsby Company, are well proportioned, both for speed and sea-worthiness, and 
when large carrying capacity is not specially required it is difficult to  see where their 
form can be improved. 

3. LONG-LINE STEAMXR. 

Steamers have recently been employed successfully in ‘the longline fipheries of the 
North Sea. The first vessel of this class was the Albatrom (Plate 26), which was 
built in the summer of 1884 for Mr. T. I?. Robertson-Oarr, of Berwick (now, 1889, Tyne- 
mouth). Mr. Carr states that this was the eighth vessel of the kind which has been 
constructed with a view to arrive at the class of boat that  is now wanted on the east 
coast; sbe is 10 feet longer than any of the rest. He adds: ‘bWJiat defects I have 
seen io those already built I have remedied.” 

In  her leading characteristics this vessel is not very much unlike the Scotch 
steam-trawlers and steam-drifters, which are discussed at length elsewhere. As will 
appear by the following description, she is so designed that she is equally well adapted 
to either the drift-net or longline fishery-though intended for the latter industrf- 
and i t  is now deemed probable that this class of small steamers will supersede the 
Scotch fishing luggers, unless stearn-tugs are to be extensively used to tow the sailing 
boats to and from the fishing grounds. 

The Albatross is a wooden screw steamer, built under Lloyd’s special survey. Bhe 
has an dipt ical  stern, and a handsome model, the linea being specially fine under 
water. She is 75 feet long over all, 70 feet between perpendiculars, 17  feet extreme 
beam, and 8 feet 9 iriches deep. The engines are of the cornpound surface-condensing 
type, specially clesigned for craft of this description, and fitted with paten1; air and 
cimulating pumps. These engines occupy less space than any other ; besides, they are 
simple and more effective than the ordinary form of compound marine engines, while 
the consumption of fuel is considerably less. The high-pressure cylinder is 8 inches 
in diameter, and t h e  low-pressure 16 inches diameter, with a stroke of 12 inches. She 
has a, working pressure of 100 pounds per square inch, and 46 indicated horse-pow6r. 

/ 
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SHEER AND SAIL PLAN OF STEAMER ALBATROSS. 



SUGGESTIONS FOE IMPROVING FISHING VESSELS. 189 

The after bulkhead of the hold forms t h e  front of the cross coal bunker. This arrange- 
ment of having a coal bunker forward of t,he engine and boilers, extending from side 
to side, has been found a desirable one, and has beeu extensively if not universally 
adopted on all fishing steamers, since by this means the heat from the boilers is pre- 
vented from penetrating into the hold atid affecting the fish. The after bulkhead of 
t h e  bunker, the side bunkers, and deck casings are of iron. There is a store-room 
abaft the engine. 

The crew have large accommodations forward, with companion entranoe from the 
deck, There is a slidind door in the bulkhead, so that the (6 wiugs” of t h e  hold can be 
easily reached, this being requisite during the herring fishing, a t  least before the nets 
are sorted. There is a large hatchway to the hold which has nothing peculiar in ita 
arrangement. 

The vessel is ketch-rigged, with a lug mizzen and outrigger for sheet, and, like 
the average sailing drifter, she has her mainmast arranged so that i t  can be lowered 
when necessary. On account of steam being t h e  principal propelling power, and also 
for the attainment of L b  handiness,” the sail area is comparatively small, no light sails 
being carried. She is expected to make a speed, under steam alone, of 84 knots per 
hour, and in fresh winds this can be materially increased by the aid of the s a h  

4. SQOTUH STEAM SUREW TRAWLERS. 

One of the best types of screw trawlers used in Scotland was represented at Lon- 
don by two rigged models exhibited by a Granton firm who are well-known builders 
of fishing steamers.’ These were the models of the steamers Qranton and Qanwt, 
which apparently differ only in size. The vessels are adapted to trawling, net and 
line fishing, and carrying purposes. They are, however, used chiefly as trawlers. 
They are carvel-built, keel craft, have excellent lines for sea-worthiness, and are swift 
enough for all practical purposes, while their form gives them good carrying capacity. 
They have a moderately sharp, rather straight up-and.down bow-the forward frame8 
being U-shaped-curved forefoot, low deep bilge, with a, rather short turn at  floor 
timber-heads, long floor, finely formed run, and round stern, which is rather fuller than 
the stern of average vessels of this class, thereby giving more buoyancy to this sec- 
tion. They have flush decks, are ketch-rigged, with two masts, and carry three sails 
(foresail, main, and mizzeu). There is a house j u s t  aft of the mainmast, which is 
similar in form and function to the cabin house of an American fishing schooner, and 

This firm has built several steamers of about the same type for Spain, France, and the Canary 
Islands. The following, corroborative of the above, is olipped from an article in the Edinburgh Scots- 
man of Ju ly  2,1881, describing the opening of the Edinburgh Dock: ‘‘A branch of this industry, which 
only came into existence a few years ago, is the building of wooden screw steam trawling VeSsd8. 
Mossre. Allen & Co., who may be said to bo the inventors of this olass of vessel, havenow removed from 
Leith t o  larger promises et Granton, and their ground has been token by Messra. Ramage & Ferguson. 
The first steam trawling vessol of the kind, the Pioneer, was launched in 1677, and since that  date four- 
teen vessels of a similar construction have been launched. While some of 
these vessels were for the home trade, others have gone to Spain, France, and tho West Indies. Them 
trawlers have quite revolutionized the fishing industry, and hove Buanoially provcd most suCCe8sfUl.” 

I It may not bc out of place to nieution here that two spt.cial prizcs were awardcd the firm at the 
International Fisheries Exhibition, London, in  addition to the gold medal, for the exoellenoe of their 
models. 

Others are in progress. 
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gives greater height to the cabin. The engine-room is aft of amidships. A steam- 
winch, for heaving in trawl or net warps, stands just abaft the foremast. 

The dimensions of the Branton are: Length over all, 108 feet ; between perpen- 
diculars, 100 feet ; beam, 19 feet j depth, 10 feet. She steams 11 knots, and makes 14 
knots, with favorable circumstances, under sail and steam. The following additional 
particulars have been kindly furnished by the builders, who have also supplied the 
details of their other steanzers, together with the plans : The Granton’s gross register 
tonnage is 120 tons ; net, 50 tons ; cargo measurement, 100 tons ; dead weight, 180 
tons; draught of water, loaded, 10 feet; same, light, 8 feet. She is provided with 
compound surface-condensing engines, placed amidships ; cylinders, 18 by 34 inches j 
length of stroke, 24 inches; number of revolutions, 120 per minute. . Nominal horse- 
power is 45; effective horse-power, 225. She has a horizontal multitubular boiler, 
working pressure, 85 pounds ; one steam-winch, and one doukey-engine. The con- 
sumption of coal is 3 tons per day;  capacity of bunkers, 30 tons. There are three 
bulkheads and one hatchway. 

Tho dimensions of the Bamnet are : Length, 102 feet j beam, 18 feet; depth, 10 feet. 
The Rame firm exhibited a builder’s model of the screw-boat Onward, which was 

built in 1877, and is GO feet long between perpendiculars, 16 feet wide, and 79  feet deep. 
Her grossregister tonnage is 40 tons; net, 20 tons; nominal horse-power, 20; effective 
horse-power, 100; speed, 8 knots. She had a long, rather full body, hollow floor near 
the keel, bow -full above water (for a steamer), very concave below, short ,run, and 
round stern. The shape of this vessel is not so good as that of tho other&, though it  
must be borne in mind that the smaller size of tho Onward did not, perhaps, admit  of 
the fine lines which are noticeable in the Granton. 

The following interesting history of the attempts to successfully use steam fishing 
vessels is from the pen of Mr. David Allan, senior partner of the firm of D. Allan 6t. 
Uo. Under date of September 13, 1883, he writes: 

“You will observe in the extract from the Scotsman of 25th July, 1881, it is there 
mentioned that the Pioneer way the first steam trawler launched by us  in 1377. This 
is it slight mistake, as the Pioneer was simplx a fishing boat, built by us with steam- 
engines of 10 horse-power (driving the vessel about G knots an hour in a calm), solely 
for net and line purposes, in the Shetland Islands. She answers the purpose well for 
which she was intended; but the people on board were unable to work the machinery, 
and hence, like many pioneers, she proved unremunerative to the owner. 

“The Onward, we might say, was the first steamer designed and built especially 
for fishing purposes. We, however, put small high-pressure engines on board, which 
were very imperfectly made, and couseqaently were continually breaking down, and 
being unable to get any skilled fishermen to go on board, owing to their prejudice to 
steamers, she also proved unremunerative. 

“The Mamelena lst, built from the same lines as the Onward, and ongiued with com- 
pound surface-condensing engines, and sold to Messrs. Mercader &i Sons, Sau Sebas- 
tian, Spain, was really the first successful screw fishing vessel; and I might say she 
combines all our experience to that date. The machinery has given every satisfaction, 
and she happening to fall into the hands of men such as Mr. Mercader and Mr. Gori- 
stidi, who was associated with him in the enterprise, both being men of great iirtel&- 
gence and perseverance, they have the credit of being the first to make screw fishing 
steamers a commercial success, which you CBD easily see from tho fact t h a t  they have 
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since bought two other Vessels, viz, Mamelewa 2d and 3 4  and they are also connected 
with a fishing company at Canary Islands for which we built three vessels.” 

The excellent sea-going qualities of’ these are shown by the following extract from 
a letter written by the captain of the flea Queefi, a vessel similar to the largest fishing 
steamers. The Sea Queen, which is engaged in trading about the West Indies and 
vicinity, left Leith, Scotland, January 2: 1881, and arrived a t  Kingston, Jamaica, on 
February 9, encountering very heavy southwest gales on her passaga. A little more 
than a month later the captain wrote as follows: 

‘(BERMUDA, S. S. SEA QUEEN, 11th Haroh, 1881.-I just finished delivering the 
cargo a t  St. Anne’s Bay, and was leaving, when I got a telegram to come full speed 
back to Kingston to carry Government dispatches. I arrived there a t  6.30 a. m. next 
morning, and after a detention of two and a half hours, taking coal, water, and stores, 
was sent off to this place, Bermuda, with news of Oolley’s death, and the Cape Des- 
patch, with orders to Rtop the troop ship Orontes, with the Ninety-ninth Regiment;, aiid 
send them to the Cape. H. M. S. Phamix had been dispatched from a place 86 miles 
nearer Bermuda, twonty-eight hours prtwiously. I had strong head winds the first 
two days; when I met a heavy northwest gale. Knowing the importance of the mis- 
sion intrusted to 1118, and the capabilities of the vessel, I kept on, although it  blew 
with hurricane force at times, and the crew complained that I was trying to drown 
them. I 
got here just in time to stop the Orontes, as she was to have left two hours after I 
arrived. The admiral said he would be doing nothing but his duty in writing. the 
home Government, arid the government of Jamaica, of the valuable services I had 
rendered them in delivering the dispatches. H. M. S. Plcmnix did not arrive until 
twenty-four hours after I did, she being hove to thirty-six hours.” 

I arrived safely the morning of the fifth day, the distance being 1,130 miles. 

6. SCIOTCIH STEAM-DRIFTERS. 

Thcro were four steam-drifters amployed in the Scottish herring fisheries in 1883, 
of which the Kingjislcer is the type. These were modeled and rigged like t h e  steam- 
trawlers built at Granton, and which have already been described. The following 
are the details of dimensions, etc., of t h e  Eingjisher: Length over all, 92 feet; between 
perpendiculars, 85 feet; beam, 18 feet; depth of hold, 9& feet; tonnage, 80 tons gross; 
25 nominal horse-power; speed, 10 knots under steam alone; 12 to 14 knots with steam 
aiid sail. The consumption of coal is 2 tous per day when fishing, and 2& tons when 
running. She carries 20 tons of permanent stone ballast, and has capacity for 100 
tons of cargo. 

William Jarvis (ship and boat builder), of Anstruther, Scotland, also exhibited t 
London a model of a screw steamer intended for the drift-net and long-lino fisheries 
of Scotland. This boat had a sharp bow, concave below water-line, straight stem with 
square forefoot, hollow floor near keel, but rather flat as it extended outwards, with 
short turn on bilge, giving good sail-carrying power. Tho floor merged into a long, 
fine run, ahich was thinner than the run of the average British fishing vessel. The 
stern was round. .The screw had 0111~- two blades. The model was yawl-rigged, the 
mizzen being a lug-sail, and tho mainsnil of t h e  ordinary fore-and-aft type, with gaff, 
but having no boom. The maiumast. as in nearly all drift-net boats, worked on a hinge 
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and could be lowered when the nets were out,l while she had a running bowsprit. 
There were two large oblong hatchways just abaft the foremast, the after one of which 
extended athwartships, and both were provided with rollers on their Aides to lessen the 
friction when the nets were being transferred to and from t h e  hold, which was divided 
into pens or bins, for the reception of gear and fish. There was a small forecastle at 
the bow, entered by a cornpanion placed alongside of the mainmast. There were two 
small hatches on either side. of the deck, just forward of the smoke-stack. Aft of the 
net and fish rooms was the engine-room, while a t  the extreme after part of the vessel 
was the cabin, entered by a small companion which stood athwartships close abaft 
the mizzen-mast. The vessel steered with a tiller. On each side of the bow was a 
warp-chock with three shemes. These sheaves were for the purpose of lessening the 
friction wben the net is being hauled in. The dimensions of the vessel represented by 
this model are as follows: Length over all, 63 feet; on keel, 584 feet; extreme beam, 
164 feet; draught aft, 74 feet; height of mainmast above deck, including pole topmast 
of 13 feet-the whole spar is ono piece-is 52 feet; bowsprit, outside stem, 24 feet; 
main gaff, 24 feet; mizzen-mast above deck, 36 feet; spanker-boom, 24 feet; spanker- 
yard, 18 feet. 

'The steamers built by Allan & Co. have no provision for lowering their mast, and, indeed, there 
seems little use for it, since a steamer can, if necessary, always turn ahead slowly and take any heavy 
strain off the net. 



4.-hOTES ON FISHES COLLECTED AT' COZUMEL, YUCATAN, BY THE U. S. 
FISH COMMISSION, WITH DESCRIPTIONS OF NEW SPECIES. 

BY TARLETON H. BEAN, ICHTHYO~OGIST, u. s. FISH COMMISSION. 

I 

The U. 5. Fish Commission steamer Albatross was sent by the Oommissioner, Prof. 
,Spencer F. Baird, late in January, 1885, to the  Island of Oozumel for the purpose of 
investigating its natural history, with special reference to the fishes end their'asso- 
oiates. 

The vessel was in command of Lieutenant-Commander 8. L. Tanner, U. 8. Navy., 
The naturalists on board were Mr. James E. Benedict, naturalist in charge, Capt. J. 
W. Collins, Mr. Thomas Lee, and the writer, who was detailed more especially for the 
investigation of the fishes. 

, On the 22d of January the Albatross arrived off the north shore of the island and 
anchored at the only anchorage laid down upon the present charts, in the extensive 
shallow big!$ towards which the bottom very gradually falls for a long distance off 
shore, making it very difficult to reach the land for the purpose of daily exploration. 
Hand-lines were immediitely put into requisition here, and in a short time several 
species of fishes were captured. These were Ooyurus okryszcrus, one or two species of 
Hoemzclolz, and one species of shark, Oarcharias cmrzcleus. Ooyzcrzcs and Hmiilolz 
accepted our bait of salt mackerel very freely. 

Onlthe following day the vessel steamed around to the northwest side of the island 
and anchored off the village of San Miguel, the principal settlement of Gozumel. 
There is no hgrbor here, but a very good lee during easterly winds. Here the vessel' 
remqined, with but one interruption, caused by a sudden norther, until the 29th of 
Jhnuary, when our position was changed to the south end of the island for a few hour? 
before our departure to the northward. Seining parties were sent out from the Alba- 
tross in it seining-boat when the distance to be traveled was short, and the boat W a s  
towed by a steam-launch when distant points were to be explored. Collections were 
made near the village of San Miguel, in and near a, lagoon about 4 miles below San 
Miguel, and along the beaches at the southern end of the island. Seining W&S Overs- 
where made difficult by the presence of eharp rocks, the prevalence of submerged 
vegetation, and the abundant Porites. Hook-fishing was essentially a f&m The 
water is everywhere clear, so that multitudes of fishes may be seen darting here and 
there, but none of them would take the hook freely. Certain Species, which one WOUld. 
not expect to  capture with the hook, were caught by angling. These were, Balistes 
vetzcla end Ostraoiolz bicazcdaZ$s. A gill-net was  used on one occasion, and took only 
two species, &arm guacamaia and flcarzcs cuxamilw. 

The great majority of our fishes were taken iu a capelin seine 25 fathoms in length. 
Bull. U. S. I?. U., 8-13 
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The total number of species collected is sixty. Two-thirds of these specie8 have 
already been recorded from Eey West, Fla. The fish fauna is essentially West Indian. 

The shore line of Coeumel abounds in tide-pools formed by the beating of the surf 
upon the exposed rock. These pools are usually small and deep, and in them may be 
obtained an abundance of fishes of the genera Qobius, Clicctodon, Qlyphidodon, Hmmu- 
lon, Lutjanus, Pomacantlms, Harengula, and many others belonging to the shore fauna. 

One might easily empty the majoritF of these pools by pumping out the water, 
and the results obtained would amply repay the trouble. Besides fishes the collector 
would secure sea-urchins, brittle-star s, crabs, shrimps, squillas, sea-anemones, chitons, 
annelids, and other invertebrates in abwdance. 

Amoug the characteristic shore fishes are Atherina, Ljtolephorus, Harengula, flpari- 
soma, Gerres, H'llemulon, Lutjanus, Tylosurus, and Dussumieria; most of these can be 
taken among the alga: along shore even with a small Baird seine. The absence of 
cyprinodonts is rather remarkable. 

The fish best knowii to the people of Cozumel for food purposes, apparently, is the 
barracuda, Spliyrmna picuda, which we found to be a n  excellent table-fish. The 
Traclwrops crumcnophthalmus proved to be a most palatable fish, and Harengula sar- 
dina is a fish of great delicacy, The species of Hmmulon, Lu$anus, and Ocyurus are 
also very acceptable as food. 

A very large species of ray was seen groping around the bottom in the vicinity 
of our steamer, which was not obtained, and corisequcnt,ly could not be identified, but, 
judging from its size, it may have been a species of' Manta. 

There was no fishing by natives during our stay. Casting-nets were seen on the 
island, but not in use. 

Unless otherwise indicated the species about to be mentioned were taken in the 
seines. The management of the fishiiig apparatus by Captain Collins was perfect, 
and the results obtained were due principally to his skill. 
1. Diodon liturosiis Shaw. I 

the seine. Museum No. 37110. 
2. Orbidue spengleri Bloch. 

Two examples, catalogue No. 37065, were secured in the seine. These measure 
110 aud 125 millimeters, respectively. Both specimens have scattered, slender fila- 
ments on the back and sides, and from twelve to thirteen roundish dark blotches close 
to the ventral outline. 
3. Ostracion triqueter L. 

the lagoon harbor. 

back behind the dorsal fin. 
none of which are as large as the pupil. 
caudal dark brown. I 

4. Ostracion bicaudalis L. 

of the island. 
TOYO (the Bull-fish). 

/ 

The length of the single individual obtained is 106 millimeters ; i t  was taken in 

Two specimens, catalogue No. 37117, were caught with the hook, January 28, in 

The carapace is three-ridged, spineless, and forms a continuous bridge across the 
The body and tail are profusely covered with white spots, 

Lips, roots of the fins, and margin of the 

One of these measures Six6 and the other 7.F6 inches in length. 

Peace Toro; Bull-fish. (Pl. 28, Figs. 1-3.) 

A fine example, catalogue No. 37130, was seined January 29, at the southern end 
The species is known at Coeumel Its Peace This is 1 O& inches long. 
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The carapace is three-ridged, with a flat spine on each ventral ridge. Tho ventral 
spine is vertically beneath the base of the dorsal fin j the spine of the left side is as 
long as the eye. The carapace forms a continuoils bridge across the back behind the 
dorsal fin. All parts except the pectoral, dorsal, and anal profusely covered with 
roundish-brown spots, the largest of which are one-half as long as the pupil. Dorsal, 
pectoral, and anal with several brown spots. Each hexagonal plate bears from four to 
seven brown spots. 
5. Ostracion quadricorue L. 

A single specimen, catalogue No. 37138, measuring 10 inches in length, was seine11 
January 29, at the southern end of the island. 

The carapace is three-ridged, with a flat spine on each ventral ridge under dorsal 
base. A pair of supraorbital spines pointing straight forward, projecting from t h e  
forehead a distance about equal to one-half diameter of eye. 
6. Ostracion trigonum L. 

Two specimens were seined January 29 at the south eud of Oozumel. One of 
these, catalogue No. 37116, is 6& inches long and the other, No. 37140, measures 13i3d 
inches. 

The carapace is three-ridged, with a spine on each ventral ridge. 

Threo specimens, catalogue No. 37071, were obtained January 29 in the seine. 
7. Monacanthus hispidus (L.). 

One of these, about 3 inches long, has D. 33; A. 33. 
8. Balistes vetula L.. 

This species was caught occasionally with a hook. axample No. 37139 was so 
taken by Mr. Schroeder, and another one was captured in the sanie way by Mr. Baker. 
The fish could be seen in large numbers around the steamer, but, they generally 
refused the bait, unless it became detached from the hook. Floating fragments of 
vegetables aud meat were eagerly followed by the Balistes, whose brilliant colors flash- 
ing at the surface made it a conspicuous aiid attractive object. A small purse seine 
might be used successfully iti the capture of this species and tho large scaroids with 
similar feeding-habi ts. 
9. Siphostoma mackayi Swain & Moek. 

One inale and one female of this species were seined along shore. The catalogue 
No. is 37122. The marsupium 
of the male contains eggs in two somewhat imperfect series on each side. The dorsal 
covers 2 + 5 rings, and contains 30 rays. The niirnber of body rings is 17; caudal 
rings 36. Tho opercle is not keeled. The greatest depth of the female equals the 
width of 34 body rings; while in the male tho depth equals the width of 29 body 
rings. The snout of the female is 17 millimeters long and its head 20. 

The species was origiually found by Professor Jordan at  Key West, and is de- 
scribed in Proceedings U. S. National Museum: Vol. VII, page 230. 
10. Malthe vespertilio var. longiroetris C. & V. 

A single specimen, No. 37123, was caught in the seine. It is 205 ~nillimeters long. 
The length of the snout is 26 millimeters, or marly one-sixth of the total length with- 
out the caudal. The lips and the outer third of the pectoral, anal, and caudal are very 
dark. The length of the supraoral cavity equals twice its width. The anal rays arc 

The female is 1S0, aud the malo 151 millimeters long. 
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one and two-thirds times as  long as the dorsal rays. The general color in spirits is 
light gray. 
11. Platophrys lunatus (L.). 

One specimen, catalogue No. 37074, is 105 millimeters long; it was seined Janu- 
ary 29. Many of the blue spots 
are larger than the eye. Three dark blotches along the lateral line, the middle one 
darkest, the third almost obsolete. 
12. Gobius soporator C. & V. 

out of water is astonishing. 
we killed the fish at once in alcohol. 
13. Scorpana plumieri Bloch. 

D. 93; A. 76; tubes in lateral line, 82; scales 93. 

Seven examples were caught with a dip-net in tide-pools; their agility both in and 
We had great difficulty in keeping this species unless 

One young example, catalogue No. 37103, was seined January 27. D. XI, I, 10; 
A. 111, 6; tubes in 1. lat. 26. 

14. Scarus cuaamila, new species. (PI. 29, fig. 4.) 

The type of the present species, catalogue No. 37128, was taken in a gill-net a t  
Uozumel, on the 28th of January, 1885. It is 330 millimeters long to the end of the 
middle caudal rays; 294 to the end of the lateral line. 

The species is evidently related to Scarus superbus and h'carus acutus of Poey. I 
have compared it with a specimen of Scarus superbus which was sent to the National 
Museum by Professor Poey. In  this species the external caudal rays are.produced 
more than twice as much as in the species about to be described. The coloration, 
also, is very different, the under surface of the head of my species being uniform 
whitish. Scarus acutus is said to have a broad, whitish band from the base of the 
pectoral to the caudal. The snout of acutus has two deep blue bands and there are 
two bauds of carmine on the chin. Poey make8 no reference to lateral canines in  the 
upper jaw. The coloration and dentition of the Oozumel species are BO different from 
Poey's description that I can not identify the species with 8. acutus. 

The j aws  are whitish at the margin 
and olivaceous over t h e  rest of their surface. There are three canines directed out- 
ward and slightly backward on the lower posterior edge of the upper jaw. The upper 
lip covers rather less than one-half of t h e  surface of the upper jaw. The snout is 
attenuated. There is a considerable depression above the nostrils. The distance 
from tip of the upper jaw to the iris, measured obliquely, equals one-third of the 
length of the entire dorsal base and nearly one-half the length of the head. The 
length of the eye is contained seven and one-half times in the total length of the 
head; it is situated rather less than one of its diameters from the upper profile of the 
head and nearly three of its diameters from the lower profile. There are four row8 of 
scales on the cheeks besides a row of scales upon the suboperculum and interopercn- 
lum. The lower series on the cheek contains five scales and the other series contain 
from six to seven. There are seveu series of scales on the median line of the back 
before the dorsal. 

The greatest height of the body is contained about three and me-third times in 
the length to end of scales ; i t  is not equal to the length of the head. The least height 
of the tail equals the length of the postorbital part  of the head, and is not quite one- 

The body is somewhat fusiform in shape. 
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half the greatest height of the body. The origin of the dorsal is about over that of 
the pectoral. The base of the dorsal is exactly twice as long as that  of the anal. The 
dorsal spines are about equal in size, the fourth spine equals one-third the greatest 
height of the body, and is contained three times in the distance from the tip of the 
upper lip to the origin of the dorsal. The length of the pectoral is about one-fifth of 
the total length to tlie end of the middle caudal rays. The ventral is a little more 
than one-half as long as the head. 

D. IX, 10 ; A. 111, 9; P. 14; V. I, 5. Scales 2-25-7. The lateral line interrupted 
under the end of the soft dorsal, eighteen scales being pierced before the interruption. 
, Colors of the alcoholic specimen : Spinous dorsal with a narrow, dark margin ; soft 
dorsal wi th  a broad, dusky margin, the rest of the fin lighter. Anal light at base, a 
faint, dusky band covering about the outer two-thirds of the fin. Pectoral and ventral 
pale. Caudal, light a t  base, and with several broad, light areas, extending out ou the 
rays, the major portion of the fin, however, is very dark. General color dusky oliva- 
ceous, many of the scales hitving a rosy blotch a t  the base. Operculum with a few 
irregular blotches of blue. Iris yellowish. Sclerotie very dark. 

Tlie species is called cuzanailm in allusion to the ancient ~tarne of the island from 
which i t  came. 

Scarus acutus Pooy. Poeg, Mom., 11,216,217. Common name Loro. 
The iiidioidual which I describe is 310 iuillimeters long, The tip of the muzzle is 

rounded, but the head is prolonged axid attenuated towasds its anteriorextrernity, the 
superior liue of its profile being nearly straight, a little depressed above the nostrils; 
the curve of the throat, as far as the rnaudible, is, on tlie coiitrary, well pronounced. 
The cleft of the mouth is horizontal; the mandible is slightly included, and the teeth 
are naked, regularly arranged in quincunx order, on a smooth and polished surface; 
the cutting-edge has no inequalities. The nostrils' hare two orifices, very small and 
very close together, distarit from the eye one of its diameters. Tho pores of the head 
are not numerous. The height of the body is coiitairied three ant1 one-half tiinesin its 
total length ; it equals the length of the head, which contains the eye seven times; the 
eye is situated in the middle of the leugth of the hepd at tlie first quarter of its heiglit. 
Thb fins are situated as usual; the un,zrticulatetl rays are not sharp ; their extremities 
bend to  form fringes on tlie margiii of the dorsal and the anal ; tho caudal is straight 
in the middle, but its ankles are slightly produced. 

The scales are large, much higher than long on the cheek; 
there are none on tlie heat1 in front of the eye; there is a series supportirig the base of 
the dorsal. Tho lateral line is interrupted; the scales which form it  liaveonly alongi- 
tudinal tube, which sends two branches upward. There are twenty-four scales from 
the shoulder to the caudal; they are not ciliated. 

The head is olivaceous above, violaceous on the sides, rosy below and on the 
throat. A small oblique space in front of the eyes is clearer without forming a broken 
band. ' Thero are two deep blue bands above tlte upper teeth and two of carmine 
under the lower teeth. Tho back is violaceons, the belly 
also? but paler. A large whitish band traverses the sitles from the base of the pecto- 
ral to the tail. Tho dorsal is obscurely violaceous ; the caudal deep reddish-brown ; 
the other fius are roRy. - 373. 

This transltltion of Poey's description is introduced here for comparison with t h e  
preceding species. 

D. 9,lO; A. 2,9 ; P. 15. 

Tlie iris is reddish-brown. 



198 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

15. Scarus guacamaia Cuvier. "Lore." 

A single specimen, No. 37126, was taken in a gill-net January 28, in the harbor 
lagoon ; this example is 14 inches long. The following color-notes were taken in tfie 
fresh condition : Scales bluish, with a brown margin. Sides of head, except cheeks, 
blue. A blue band around the snout; another across the snout in front of the eyes; 
between these two bands there is a brown one. A dark blotch above the eye. Teeth 
blue, with a white margin. Dorsal, anal, and ventrals with a narrow 
blue margin. Most of dorsal, anal, and ventral dark brown. The pectoral is dark 
brown. 
16. Scarus croicensis Rloch. 

3 inches long. 
17. Sparisoma cyanolene Jor. & Swain. 

January. 
18. Sparisoma tlaveecens (Bl. Schn.). 

and 27 in seine. Length 2 to 6& inches. 
19. Sparieoma xystrodon Jor. & Swain. 

inches. 
20. Thalassoma nitidum (Gthr.). 

Iris golden. 

A single iudividual, catalogue No. 37052, was taken in seine January 24. It is 

Numerous specimens were obtained by seining on the 24th, 27th, and 29th of 
Catalogue Nos. 37058, 37091, and 3i101. Length 2 to 34 inches. 

Numerous examples, catalogue Nos. 37056 and 37100, were caught January 24 

Three specimens, catalogue No. 37073, were seined January 29. Length 28 to 3 

One specimen, seined January 29. 

A single iudividual, catalogue No. 37109, was caught in the seine January 29. 

D. VIII, 13 ; A. 11,ll; scales 2-28-9. 
21. Platyglossus bivittatus (Bloch). 

Length 3 inches. 
22. Xyrichthye ventralis, n. E. 

The type of the present speci’es is No. 37077 of the National Museum Catalogue. 
It was the only authentic example secured. The species belongs to the subgenus 
Novacula of Bleeker. It has some points of resemblance to Xykchthys modestus Poey, 
but differs from this species in form, in the structure of the spinous dorsal, the shape 
of the caudal, and in the size and location of the eye. 

The body is compressed and of moderate height. The upper profile of the head 
does not form a very sharp edge. The profile descends in a very regular curve from 
the beginning of the dorsal to the tip of the snout. The snout is comparatively short 
and blunt and the preorbital is low, its width a t  the angle of the mouth equaling the 
length of the eye. The maxillary scarcely reaches the vertical from the ,front of the 
orbit and equals two-sevenths of the length of the head. There are two strong canines 
in the front of each jaw, those of the mandible being received within tho maxillary 
canines. Both sets of canines have a lateral and backward curve. No posterior 
canines. 

The eye is distant from the upper profile only about one-third of its diameter, 
which is contained one and one-half times in its di8tance from the tip of the suout, 
and four aid one-half times in the length of tho head to the end of the opercular flap, 

D. IX, 11; A. 111, 12. 
(Pl. 29, llg. 1.) 
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There are a few faint rudiments of scales behind and below the orbit. The interor- 
bital width equals the short diameter of tho eye. The distance from the snout to the 
eye isone-third of the length of the head. 

The length of the head is contained three and two-thirds times in the total leugth 
to caudal base. The groatost height of the body, a littlu behind t!ieorigin of the ven- 
tral, is contained three and oue-half times in the standard length. 

The first two dorsal spiues are flexible, sluuderer and longer than the others ; still 
they are not evidently differentiated from the rest of the 611, as iu  X. rosipes and some 
other species. The length of the first'spiue is almost oue-half that of the head. The 
second spine is slightly shorte'r than the first. The third spine is oue.third as loug as 
the head. The iiiuth spine is slightly longer than the third. .The first soft ray is 
three-sevenths a8 long as the hosd, while the last ray is one aud two-thirds times as 
loug as the first spine, its leiigth being about oue-fifth of the total without caudal. 

The first spine is about two-thirds as long 
as the eye. The third spine is as long as the third spine of the dorsal, :snd nearly one 
and one-half times as loug as the eye. Tho last anal ray is one-half as long as the 
head. 

The caudal is slightly rounded. I ts  inicldlo rays, from the end of the scales, are 
contaiued six times in tho total to caudal base. 

The ventral spine is one fourth as loug as the head. The first ray is produced, 
extending, when laid backward, to the base of the fourth anal ray. The length of the 
ventral is one-third of the total with caudal. 

The aual spiries a h  motlerately strong. 

The pectoral is as long as the head without the snout. 
I). IX, 12; A. 111, 12; V. I, 5; P. 11; scales 2-26-8. The lateral line pierces 

twenty scales before the interruption, which occurs under tbe tenth ray of the dorsal. 
I n  spirits tho general color is purplish-gray. Thoro is a broad streak of solferino 

in the middle of the sides, beginning near the head and extending back to above the 
middle of the anal fin. The width of this stripe is uncertain now, but i t  was probably 
twice that of the eye. The iris is solferino with the exception of a uarrow light circle 
around the pupil. Several narrow stripes a little darker than the body color extend 
from the eye over the preorbital and cheeks, a, similar stripe ruuniug almost vertically 
on the operculum. Tho other fins are pearly, 
except the caudal, which is slightly dark with a light margin, and the anal, which 
shows some faint mottlings in alcohol. . 

I refer, with some doubt, another young specimeii of a ,Qyichthys to the foregoing 
species. It is only 57 millimeters long. The first two dorsal spiuea are flexible and 
the others stiff. Across the top of 
the head and back are nine or ten light blotches, sotno of these being continued clown 
t0e sides, forming about six indistinct bands. 

23. Xyrichthys infirmus, n. a. (Pl. 29, fig. 2.) 
There are four speciinons of the present species, catalogue No. 3'7076. The length 

of the types is from 107 to 123 millilneters. This species also belougs to the Subgenus 
Novocula of Bleeker, and i8 remarkable in  having all of tho dorsal spines flexible. The 
shape of the body is similar to that of x, uelztralis, but the descent of the profile is 
more abrupt j the species in this respect bears more resembltince to .I7. psittncu.9. The 
upper profile of the head does not form a wry  sharp edge. The snout is comparatively 

The dorsal is mottled with dusky. 

' 

The ventral scaycly reaches to the anal origin. 
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short and bluat, bu t  the preorbital is very much higher than in X .  ventralis, the 
Bhortest distauce from the angle of the mouth to the eye equaling nearly twice the 
length of the eye. The maxillary does not reach to the vertical from t h e  front of the 
orbit; its length equals one-fonrth that of the head. The canines are as in A. ven- 
tralis. No posterior canines. 

The eye is distant from the upper profile nearly one-half of its own diameter, 
which is contaiued about six times in the length of the head and more than twice in 
the distauce of the eye from the tip of the snout. The iuterorbital width equals the 
length of the eye. 

There are afew scales below the orbit. The distance from the snout to the eye is 
two.fifths of the length of the head. 

The length of the qend is contained about three aud one-half times i u  the total 
length to caudal base. The greatest height of the body, which is about at tlie origin 
of the ventral, equals the length of the head. 

All of the dorsal spines are flexible, and of about equal length. The third spine is 
one-third as long as th3 head. The last soft ray is very slightly produced, and is 
about two-fifths as long as the head. 

The anal spines are very weak. The third spine is about two-sevenths as long as 
the head. The last anal ray is a little more than one-third as long as the head. 

The caudal is usually nearly truncate; in some s]~ecimens the middle rays are 
very slightly longer than the exterual rags. The middle rays, from the end of the 
scales, are one-seventh of the Botal length to base of caudal. 

The veutral spine is slender and weak, and about twice as long as the eye. The 
first ray reaches about to the vent when extended. The fin is about two-thirds as long 
as the head, and one-fifth of the total length without caudal. 

The pectoral is nearly as long as the ventral. 
D. IX, 12; A. 111, 12; V. I, 6;  P. 11; scales 2-27-11. The lateral line pierces 

twenty scales before the interruptiou, the twentieth pierced scale being under t h e  
tenth ray of the dorsal. The scales of the breast and abdomen are much smaller than 
any of tho others. The posterior angle of most of the scales is acutelr produced. 

The coloriu spirits is light olive gray, the dorsal sud anal fins being darker except 
along their basal portions. The axil of the pectoral is very dark and the dark blotch 
is sometimes bordered behind by several bluish streaks on the scales. Three narrow 
bluish stripes extend from the eye over the preorbital arid cheek, and the interopercn- 
lum has six or seven short, nearly vertical, lines of bluish. Iris solferiuo. The dark 
color of the dorsal is more pronounced on the spinous portion. 

24. Xyrichthye venustue Pooy. 
Xyriclithye linealue, c'. & V., Hiet. Nat. Poise., XIV, 1839, p. 50 j not Coryp7ima lineata Gmelin, 

Linn6, Syet. Nat., p. 1195. 
The species to which I refer under the above name is perhaps the best known 

upon our coasts. It has a, large pearl-colored blotch in the pectoral region connected 
with its fellow of the opposite side by numerous narrow bands extending around the 
belly. It may be identical with X. psittacus, but I am disposed for the present to con- 
sider i t  a, distinct species and present herewith a complete description. 

The collection made at Uozumel contains sixteen specimens, catalogue No. 37075, 
these ranging from 92 to 105 millimeters i n  length. All these examples have the 
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pearly blotches aud the connecting lines well developed. The dorsal spiues of theso 
specimens are flexible and the species bears a close resemblance to X.  ii@rnms, but  
the colorlttioii is quite different and the caudal is more nearly truucate in X ,  vewustuus 

, than i n  X .  inJirntzcs. Other poiuts of distiuction will appear as we proceed with the 
description. i 

The descent of the profile of the head is uot abrupt, aud the edge of the profile 
does not form a very sharp edge. The snout is short; the preorbital is rather low, tlie 
shortest distauce from the angle of the mouth to the eye scarcely exceeding the length 
of tbe eye. The maxillary does not reach to the vertical from the front of the orbit; 
its length equals one-fourth the length of the head to the end of the opercular flap. 

The canines are weak. No posterior canines. The eye is distant from the upper 
profile nearly one-half of its own diameter, which is contained five times in the length 
of the head and nearly twice in the distance of the eye from the tip of the suout. 
The iaterorbital width is about eqad to tho leugth of the eye. I n  some examples 
there are several scttles below the orbit. The distance from the snout to the eye is 
contained about two and two.thirds times in the length of the head. 

The length of the head is contained nearly four times in the total length to caudal 
base. The greitest height of the body, which is a little behiutl the ventrals, exceeds 
the length of t h e  head and is coutaiued about three and one-half times in the total 
without caudal. 

All of the dorsal spines are flexible, and of nearly equal length; the third spine 
is a little more than oue-third as loug as the head. Tho last soft ray is scarcely pro- 
duced; its leugbh equals less thsu two-fifths the leugth of the head. Tho aual spiues 
are very feeble; the third spine is less thau oue.fourth as long as the head. The last 
anal ray is cpntained iiearly three and one-half times in the length of the head. 

The luiddle rays from 
the end of the scales are contained about seven and oue.third times in the total to 
caudal base. P 

The 
longest ventral ray does not quite reach to the vent wlren extended ; it is about two- 
thirds as loug as the head. The leugth of the ventral is contaiued five zlud one-third 
times in the total without caudal. The pectoral is about as loug as the ventral. 

D. IX, 12; A, 111, 12; V. I, 5 ;  P. 11; scales 2-27-11. The lateral liue pierces 
twenty scales before the ititerraption, the tweutieth pierced scale being uuder the tenth 
ray of the second dorsal. The scales of the breast and abdolneu are somewhat sin?ller 
thau thoso of the rest of the body. The posterior angle of soine of the Scales O n  the 
hinder portion of the body is somewhat acute, 

The color in spirits is as follows: The ground color of most of the examples is 
olive-gray, sometimes with zl faint orange tinge. The spinous dorsal is somewhat dusky; 
otherwiw the fius are usually pale. A pearly blotch on the side behiud the pectoritl, 
and about as long as the pectoral, coiinected with its fellow of the opposite side by 
numerous, sometimes about seventeen; narrow whitish bands. A conspicuous dark 
blotch covering most of the operculum aud suboperculuxn i r r  marked contrast with 
milky-whito marking in froiit of t h e  liead, the oue behind the head occupyilig the 
whole of the opercular flap. Tliero are at prescrit no traces of bluish liues upon tlie 
head. Iris dusky. 

The caudal is usually truncate or very slightly rounded. 

The ventral spine is slender aud weak, and about twice as loiig as the eye. 
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I am somewhat in doubt concerning the relationship of this species to X .  in,rmus, 
which i t  resembles in many respects, but the coloration is always digerent, and there 
are other points of distinction which may be observed in the descriptions of the two. 
There is 110 doubt that this is the species which w e  have long known as Xyric1~thy.s 
lineatus C. Q v., but, as Poey has noticed, i t  is probably not the same ,as ~ o r y p i m d  
Zineata of Gmelin. 

Xyrichthys psittacus (L.). 
The only large example of this species available for comparison with the type of 

X, uernticulatus Poey is No. 31915 of the Museum catalogue. It was taken by Yilas 
Stearns a t  Pensacola, Pla. The length of the ex:tmple is 207 millimeters. The shape 
of the body is similar to that of X .  uermiculatus, and the profile of the head is about the 
same. The width of the preorbital at the angle of the mouth is nearly one-half the 
length of the head and contains the length of the eye only about two and one-third 
tinies. The q e  in X. isittacus, if we may depend upou the material a t  hand, is always 
larger than in X.  vernziczclatus. The maxillary scarcely reaches the vertiml from t h e  
front of the eye, its length is about two-sevenths of the greatest length of the head 
mmsured somewhat obliquely over the tip of the snout to the tip of the opdrcular flap. 

The canines show nothing dift'erent from those of the species already mentioned. 
There are no posterior canines. 

The eye is distant from the upper profile of the head about one-half of its own 
diameter, which is contained less than five times in the leugth of the head, even less 
than five times in the greatest length of the head from the tip of the snout to the tip of 
the opercular flap. 

Scales below the orbit in two series, the lower series containing two scales. The 
interorbital width equals the short diameter of the eye. The distance from the snout 
to the eye is one-sixth of the total length to caudal base, and about three-fifths of the 
greatest length of the head. 

The length of the head, measured on the axis of the body, is contained three and 
two-'thirds in the total without caudal. 

The greatest height of the body a t  or a little behind the ventral origin equals one. 
third of the total length without caudal. 

The first two dorsal spines are flexible. The length of the first is less than one-third 
of the length of the head. Length of the ninth spine is more than a third of the length 
of the head. Length of the fimt soft ray is more than two-fifths of the length of the 
head, and the last ray is more than one.half the length of the head and equals the 
least height of the caudal peduncle. 

The anal spines are short and rather blunt, the third being scarcely longer than 
the eye. The first soft ray is about three-sevenths as long as the head, and the last 
ray is equal to the last ray of the dorsal. The caudal is very slightly rounded ; its 
middle rays from the end of the scales is contained five and two-thirds times in the 
total to caudal base. 

The ventral spine is one-fourth as long as the head, the first ray reaches to the 
vent. The length of the fin is coiitained five and two-thirds times in the total length 
without caudal. 

The pectoral is contained about four aud three-fourths times in the total lbngth 
without caudal. 
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1). IX, 12; A. 111,12; scales 2-10-27. The lateraI line pierces nineteeu scales, 
the nineteenth scale being under the iuterspace between the eighth and ninth ray of 
the dorsal. 

I n  spirits the general color is light yellowish-brown, most pronounced on the 
cheek. The well-defined bluish lines which $re usually so noticeable in X. vermiculatus 
are replaced in this example by numerous irregular and crooked w r y  narrow browuish 
streaks. The dorsal fin at preseut is uniform pale in color, without mottliugs of auy 

I kind. The anal is pale, except along its margin, which has numerous very narrow 
dark streaks nearly at right angles with the direction of the rays, besides soine vague * 
pearly mottlings. The caudal has seven or eight very narrow dark bauds. 

It is proper to state that auother example, which should probably be referred to 
X. psittaous, catalogue No. 29072, 200 milliiiieters in leugth, taken at Charleston, 
8. C., by Mr. C. C. Leslie, is intermediate between tbe Pensacola example and Poey's 
type of X. vermioulatus. The length of the eye in this example is contained marly 
three times iu the least height of tlie preorbital, and there is ouly one series of scales 
below the orbit. The lateral line also pierces scales to the twentieth, and is under 
the tenth ray of the dorsal. 

25. Pomacentrus leucostictus Miill. & Trosch. 
Three specimens, catalogue No. 37061, were taken in a tide-pool Jauuary 28. 

Length 1 to 24 inches. 

26. Glyphidodon saxatilis (L.). 

seining. ! 

27. Gerres harengulus (Goode & I)ean). 

Numerous individuals, catalogue Nos. 37063,370G9, and 37084 were obtained by 

I 

37067. ( 2 specimens.) Jariuary 24, 1885. Seino. 
37068. (10 specimons.) Januitry 29, 1YBB. Seine. 
37085. ( 5 specimens.) January 27, 1885. Seine. 

The smallest of the above examples is 1% inches long, and the largest 6 inches. 

I have compared Warengulus with gracilis of the Pacific coast, and cau uot at pres- 
The species is abundant, a4d was found wherever we hauled the seine. 

ent believe that the two are identical. 

28. Gerres lefroyi Goodo. 

37066, w'ere seined. These are 6 inches and 73 inches long, respectively. 

29. Gerres zebra Miill. & Trosch. 
Only two specimens of G.  zebra were obtained. The larger one, No. 37131, was 

seined January 27, near tho harbor lagoon. It is 113 inches long. The other, No. 
37118, was caught with a hook, in tho Eame lagoon, January 28. It is 8 inches long, 
Both of these examples still show tho dark bands, seven or eight in number, on the 
sides. 

30. Pornacanthus aureus (Bloch). 

i u  a tide-pool January 28. 

This species was found only a t  San Miguel, January 24. Two individuals, No. 

One very young individual, catalogue No. 370G4, one-half inch 10% Wa8 taken 
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31. Teuthis hepatus (L.). 
A single individual, measuring S;& inches, catalogue No. 37120, was seined Jan- 

uary 29. 

32. Chmtodon striatus L. 

37062, was taken in a tide-pool January 28. 

33. Trachurops crumenophthalmus (Bloch). 

January. These varied in length from 9 to 10& inches. 

34. Caranx ruber (Bloch). I 

Numerous young specimens, catalogue Nos. 37107 and 37108, were seined on the 
27th and 29th of January. D. -, 1, 28; A. I, 22 ; scntes 29. 

A single specimen of this beautiful species, measuring l;t inches, catalogue No. 1 

A small number of this species, catalogue No. 37081, was seined on the 24th of 

35. Trachynotus glaucus (Blooh). 
A siugle examplc, 12 inches long, was taken in the seine, January 27, near the 

harbor lagoon. This specimen has four evident bauds on the sides and a faint trace 
of a fifth. D. VI, I, 20; A. 11, I, 1G; Y. 16. 

The height of the  body is one-half of the length to the end of the scales. The 
least height of the caudal peduncle equals tho distance from tho tip of t h e  snout 
to the middle of' the eye, and is slightly more than one-third of t h e  length of the 
head. The length of the maxilla is contained two and two-thirds times in the length 
of the head, arid eleven times in the distance from the snout, to the elid of the middle 
caudal rays. The eye is a5out three-elevenths as long as the head. The anterior rays 
of the dorsal and anal reach somewhat beyond the middle of the caudal. 

36. Trachynotue goretnsis, C. & V. 
Three young individuals, No, 37102, were seined, January 27, near the harbor 

lagoon. The smallest is 18 inches and the largest 3% inches long. D. VI, I, 19 ; A. 11, 
I, 17. 

37. Pempheris miilleri Poey. (Pl. 29, fig. 3.) 

in leugth from 1 to 1% inches. 

38. Hypeneue maculatus (Dloch). 

D. VIII, I, 8 ;  A. I, G ; scales 2-30-5. 

39. Ocyurus chrysurus (Bloch). 
Four specimens were caught Jauuary 22 with hooks Srom the vessel ; only one of 

these, No. 37113, was preserved. In our seining at 
Cozumel we found no young examples, but at Eey West', earlier in the same month, 
they were very common. 
40. Hmmulon arcuatum C. & V. 

length from 6 to 6 inches, and some of them were infested with an Bga-like parasite. 

! 

Numerous examples taken in seine January 27, catalogue No. 37111. These varied 
D. V, 8-9 j A. 111, 31 j V. I ,  5 ; scales 52. 

A single specimen, catalogue No. 37104, was Reined Jaiiuary 27. Length 4+ inches. 

' 

This species is excellent for food. 

Eight specimens, catalogue No. 37088, were seined January 27. They varied in 
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41. Hsemulon flavolineatum (Dcsm.). 
* 

January. These vary in length from 2+ to 4+ inches. 
Large numbers, catalogue Nos. 3'1086, 37087, were seined'on the 27th and 29th of 

42. Hsemulon melanurum (L.). 
A large number of this  species, catalogue No. 37078, was seined on the 29th of 

January. The largest specimen measures 7 inches and the smallest about 44 inches. 

One example taken in the seine January 27; catalogue No. 37089. Length of 
43. Hsemulon sciurue (Shew). 

specimen 55 inches. 

44. Lutjanus c a d s  (BI. Sohn.). 
Young individuals, No. 37119, measuring 29 to 23 inches in length, were seined, 

Jauuary 29, a t  the south end of the island. One specime11,3& inches long, No. 37060, 
was caught in a tide-pool, January 28, in company with Gobius soporator, Pomacentrus 
leucostictus, Qlgj@idodoib saxatilis, Pomacantkus aurcus, and ChEetodovz striatus. All of 
these young examplos of L. caxis have whitish bars on the sides, 

45. Lutjanue griseus (L.). 
Luljanue grieeua, Jordan & Swain, Proc. Net. Mus., 1884, 431, 439. 

This species was taken in the seirie, January 27. The specilnens preserved are 
No. 37129. L. griseus was much less commoii than the other species, caxis and syna- 
gris. The young were not seen; our examples vary from 14 to 16 inohes in length. 
46. Lutjanue synagie  (L.). 

Specimens were taken in the seine, January 27, near the harbor lagoon; these, 
No. 37083, rauge from 4 i n c h  to 68 iuches in length. Others were obtained by sein- 
ing, January 29, at the south end of Cozumel j these, No. 37070;were also smell, one 
of them being only 29 inches long. 

47. Centropomus undecimalis (Bloch). 
A large example, 23 inches long, No. 37137, was seined, January 27, near the deep 

lagoori which serves as a harbor for small vessels. The species was not seen by us a t  
any other time around the island: 

D. VIII, I, 10; A. 111, 6;  8cale8, 70, to the eud of the black portion of the lateral 
line. 

48. Sphyrsena picuda B1. Schn. 
On the 24th of January we took several individuals, No. 37135, in the seine et San 

Miguel. On t h e  29th of the same month the species was seiiied again 'at the south end 
of the island, and one specimen, No. 37134, was kept. 8.picuda is very abuiidant here 
arid very destructive to weaker tishes. In company with Tylosurws oaribbmus aud T. 
notatus it scourges t h e  shoals of Harengula aud Stolsplphorus, driviug the panic-stricken 
masses upon the shoals, where the glut t~ouous pslicaus coiitinue the rush of devastation. 

49. Atherina arma Jor. & Gilb. 

Length, 22 to 28 inches. D. VI, I, 10; A. 1,12 j scales, 42. 

As already mentioned, this species of barracuda is a fair food-fish. 

Catalogue Nos. 37094 and 37097. 
, 

Very plentiful, caught in the seine January 29. 
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50. Atherina velieana Goode & Bean. 

These measure from 1h to 2% inches in length. D. V, I, 10; A. I,  13; scales, 38. 
51. Atherina stipes MU. & Trosoh. 

Many specimens, catalogue Nos. 37059, 37096, 37098, 37099, and 37112, were 
caught in the seine on January 24 and 29. Length, 24 to 28 inches. D;V, I, 11 ; A. I, 

Eight individuals, catalogue No. 37054, were taken in the seine January 24. 

13; 1. lat. 39; transv. 6. 
52. Tylosurus notatus (Poey). 

Numerous examples, catalogue No. 37093, were seined January 29. 

A single specimen, catalogue No. 37124, was obtained by seining 
53. Tylosurus caribbseus (LoS.). 

This was 11 inches long. 
54. Albula vulpes (L.). 

January 29. 

The lady-fish was not uncommon at Cozumel. No very young specimens were 
taken,, the smallest being 68 inches long. Our specimens, No. 37152, were seined Jan- 
uary 27, near the harbor lagoon and Nos. 37121 and 37133 were obtained in the seine 
January 29 at  the south end of the island. 
55. Harengula sardina (Poey). 

24th, 27th, and 29th of January. These varied in length from 2,+ to 6& inches. 
Numerous examples, catalogue Nos. 37079, 37092, and 37115, were seined on the 

56. Harengula pensacolae Goode & Bean. 
Five specimens, catalogue Nos. 37080 and 37114, were caught in the seine January 

24 and 27. 
57. Stolephorus mitchilli (C. & V.). 

January 24 and 27. Length, 34 to 38 inches. 1). I, 11; A. I, 25; scales, 39. 
58. Dussumieria stolifera Jor. & Qilb. 

Abundant. 
seined January 24 and 29. 
59. Narcine brasiliensis (Olfers). 

A large number of this species, catalogue Nos. 37053 and 37105, were seined 

Catalogue Nos. 37055 and 37106. A large number of these were 
Length, 1 to 2 inches. 

A single specimen, catalogue No. 37126, was 8eipecl January 29. 

One example, No. 37141, was taken with a hook baited with salt mackerel. The 
species was abundant on the north side of the island a t  our first anchorage and soon 
destroyed the fishing for Ocyurus and Hccmulon. During all of our efforts with hooks 
from the steamer while we were lying off 8an Miguel no species of shark was captured ’ 

60. Carcharias caeruleus DeKay. 



5,-THE MOST RECENT METHODS OF HATCHING FISH EGGS, 

BY WILLIAM F. PAGE. 

The purpose of this article is to attempt to establish a proper basis for the work of 
hatching fish eggs. The writer believes that a larger measure of success can be 
acliieved by the use of the McDonald universal automatic hatching jar for developing 
not ouly semi-buoyant but heavy fish eggs. The results of my experience and obser- 
vation daring the past seven years are @orein embodied. 

At  tho Ceiitral Station of the U. S. Fish Comniission and a t  other hatcheries the 
following species of fish eggs have been successfully hatched in this apparatus : Shad, 
Whitefish, Brook trout, California trout, Raugeley trout, Lake trout, Atlantic salmon, 
California salmon, and Land-locked salmon. 

THE WATER. 

So much has beon written on the subject of water, the,  kinds best adapted GO 

the purpose, and tho kinds that can be riiado to answer; the highest and lowest tem- 
peratures allowable ; tho absolute clearness desirable ; and tho best means of aerat- 
irig, filtrating, etc., that a delicacy is felt in enteriug ou this branch of tho subject. 
Undoubtedly teinperature has au importaut bearimg upon fish-culture. Nature’s laws 
of lieat and cold when rudely violated will work injury to fish as well as man. 

It is unquostioiinblo that clear water offers mauy advantages; the condition of the 
eggs and fry cau be better ascertained, and the labor of removing the sediment is 
obviated. Ordiuary river-water, such a s  is furuished for household purposes iu most 
of tho largor cities 011 the Atlantic slope, is capable of doiug excellent hatching work 
for nearly all tlie kinds of fish spawning in fresh water, though scarcely any of I t  
south of Maim is capable of rearing ally of tlie species of Salmonidin No better water 
for hatching CRU bo fouud than that in the cities borcleriug ou the Great Lakes. It 
may be stated, as B generd rule, t h a t  mater suitable for tlrinkiug purposes IS avail 
able for hatching fish. Though tlie water be very muddy, filtration is not absolutely 
necessary for hatching, and any one who has boon compelled to work witjh the 6‘ wire 
screens for coarse triLSh,” 6‘ bagging for sinall trash,” aud “ flannel trays for fine mud,” 
car1 testify how arduous and totally unavailing such eflorts have been. Filters for 
hatching are not tho iiccessity now that they owe were, because the hatching 
apparatus is clianged. In  the aiitumu of lSSS, while a t  tlie centennial exposition of 
the Ohio Valleg arid Central States, held in Cincinnati, Ohio, 1 had charge of the 
hatching of 45,000 California salmon oggs. At the time of tlieir arrival tho tempera- 
ture of the water was 780 Fahr. and it was quite muddy evon for Ohio River water. 

207 
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These eggs were hatched in two McDonald jars with gratifying success. I would not 
be understood as advocating muddy water in preference to that naturally clear, but 
to prove that clear water is not absolutely necessary to successfully hatch the eggs of 
fishes spawning in fresh water. 

The prime requisite is an unfailing water supply of a pressure as nearly constant 
as is abtainable. For hatching semi-buoyant eggs the pressure should not be less 
than 6 pounds per square inch a t  the point where the water is to be drawn from the 
pipe; a variation of 2 pounds will not materially affect the results, as it can, to a large 
measure, be corrected by raising or lowering the central tube of the jar. For eggs 
of the Salmonids leas pressure will answer ; three or even two pounds per square 
inch can be used. If the water is taken from a spring, race, or other abundant or 
cheap source, and carried into a supply tank by meane of a flume, the tank may be 
kept always full and an overflow maintained, (Plate 30.) 

When the water is taken from the main of a city mat&-works i t  should be dis- 
charged into an open tank through a ball-cock, which, working automatically, will pre- - 
serve a nearly uniform level or pressure. (Plate 31.) The bottom of the t m k  for 
semi-buoyant eggs should be not less than 6 feet above the top of the hatching-table. 
The water is taken by iron pipes from the bottom of the  tank and distributed to the 
hatching-tables. (Plate 32.) 

A point especially to be guarded against is the presence of bubbles of air in the 
pipe, If the regulating tank is of sufficient dimensions the bubbles coming in with 
the supply will rise and escape from the surface. But if the level of the water i R  

allowed to get low in t b e  tank the water will drag air down with it into the supply pipe. 
To guard against tbe  possibility of this I have devised the following apparatus : A 
float is placed in the tank from which a line, passing over pulleys, extends down into 
the hatchingroom. On the lower end of the line is a weighted rod, carrying a metallic 
index sliding in a groove; to either side of the groove are affixed contact points of, au 
electric circuit. Two contacts are placed where the index would mark 8 inches, which 
amount is regarded as extreme low water in the ta?k. If desirabIe, other contacts 
may be arranged to indicate high water. As the metal index passes up and down, 
consequent upon the ff uctuation of the water in the tank, i t  meets a contact, closes 
the el'ectric circuit and thereby rings a vibrating alarm bell. (Plate 33.) This bell 
can be placed a t  any convenient point. As the greateat degree of fluctuation of 
pressure occurs in city water mains during the night, i t  has been found desirable, in 
hatcheries where no night watchman is maintained, to run an auxiliary alarm to the 
sleeping quarters. The ringing of the alarm bell calls attention to t h e  fact that more 
or less water is needed, which can be easily remedied if a proper system of valves has 
been provided. 

The quantity of water necessary for hatching a given number of eggs must neces- 
safily vary, not only with the supportiug quality of the water, that is the relative 
amount of oxygen i t  contains, but to a considerable extent it depends upon its muddi- 
ness. In  batching semi-buoyant eggs it will be found necessary to employ considerably 
more water if it be very muddy; a part to support the eggs atid au additional quantity 
to wash away the mud. Allowing for air vents and other wastes i t  will be safe to esti- 
mate for 7,000 gallons of water each twenty-four hours for every million eggs of shad, 
and 4,000 gallons per twenty-four hours for each xuillion whitefish eggs. Thirty gal- 
lons an hour through one jar will easily hatch 25,000 eggs of any of the Salmonidre. 
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DESCRIPTION O F  T H E  McDONALD UNIVERSAL HATCHING-JAR. 

The jar consists essentially of a cylindrical glass vessel with hemispherical bot- 
tom. These are not blown, but pressed, in order to secure regularity of the interior 
surface, upon which depends to aome extent the perfect working of the jar. The jar 
is supported upon a tripod of three glass lugs, which form of attachment was adopted 
to prevent the distortion of the bottom of the jar-a defect frequently found in jars 
restiiig upon a single foot. The top of the jar is made with threads to receive a screw 
cap, and both the bottom and top surfaces are ground ao that the plane of each shall 
be at rigbt angles to the axis of the jar, and so that when the jar is resting upon its 
feet its axis shall be perfectly vertical. These are all-important considerations to 
secure good results in hatching eggs. 

The top of the jar is closed by a metallic disk, perforated with two holes five- 
eighths of an inch in diameter; one central, which admits the glass tube that intro- 
duces the water into the jar ; the other, equally 
distant from the central hole and the edge of 
the metal plate, admits the glass tube which 
carries off the waste water. The Gentral tube 
is connected by a half-inch rubber pipe with 
the jet cock which should furnish a supply of 
water under a constant head. A groove in the 
inner surface of the inetallic plate carries a rub- 
ber collar, and when the plate is in place the 
tightening of the metallic screw cap seals the 
opening hermetically. It will sometimes be 
found that a slight defect will causea small 
leak even after the metal screw cap is down 
tight. This can nearly always be corrected by 
the employment of two rubber collars or wash- 
ers. Both the inlet and outlet tubes pass 
through stuffing boxea provided with gum 
washers arid binding screws. The central or 
feed tube is provided with stuffing boxes, one 
on top of the disk and one on the bottom, the 
better to hold i t  in a true center. The outlet 
tube is provided with only one stuffing box, 
and moreover the binding ring is beveled, the 
purpose of which will be explained later. I n  
fitting the jar for work i t  will be fouud advantageous to fit in the side tube first. The 
glass tubes should be wet, the gum washer slipped on the  tube about 1 inch from the 
end, and introduced into the opening; holding the tube perpendicular to the face of 
the plate, press fairly on tbe tube, and the washer, rolling on ~tself, will fall into the 
seat provided for it. Screw on the binding ring, and test by seeing that the tube 
slides freely back and forth in the stuffing box. If not, I t  should be refitted with a 
heavier or lighter washer, as may be required. The glass tubes can not be procured 
of absolute uniformity in size, and the gum washers, being hand made, ah0 vary ; 
therefore iu order to secure a neat fit use large washers with small tubes and vice versa. 
Water is the only lubricant that should bo used about the ja r  fitting. 

' 

Fig. 1. 
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With a proper quantity of semi-buoyant eggs in the jar  and the water turned on 
and regulated, the movement of the current establishes a regular boiling motion in 
the mass of eggs, which brings each in succession to the surface. The intensity of 
the boiling motion may be regulated at  will without altering the quant'ity of watcr 
employed. By loosening the upper binding screw of t h e  central stuffing box and 
pushing the feed tube down until it almost comes in contact with the bottom of the 
jar, the motion of the eggs is increased. If the jar is working properly the dead eggs 
when brought to the surface do not go down to mix again with the live eggs, but 
remain on top, forming a distinct laye;. By pushing down the outlet tube a suitable 
distance the dead eggs are lifted up by the escaping current and taken out, leaving a 
mass of cleau, live eggs in t h e  jar. The beveled edge of the binding screw permits 
the swinging of the outlet tube over a large portion of the surface of the eggs. By 
careful maiiipulation in this way i t  is possible to remove every dead egg without the 
loss of one live egg. 

The hatching is done on tables arranged for the work. The dimensions and 
arrangement of the tables are capable of indefinite modification. Working drawings 
of the tables used at  the Central Station of the U. S. Fish Oommission at Washington, 
D. C., are here given. 

When the period of hatchiug has arrived among the semi-buoyant eggs, instead 
of allowing the water from the hatchingjars to pass directly into thesink, it isnecessary 
to conduct i t  into a receiving tank. 

In the shad and whitefish hatching at Central St%tion, large rectangular glass 
aquaria are used as receiving tanks, six or eight and sometimes ten jars discharging 
their fish into a common receiver. 

As receiving the fry of semi-buoyant eggs is practically the same with all forms of 
hatching apparatus, it will not be further described. The handling of the heavy eggs 
and their fry by this apparatus being entirely different from all others, it will be 
mentioned under a separate paragraph. 

(Plate 34.) 

(Plate 35.) 

MANIPULATING THE JAR WITH SEMI-BUOYANT EGGS. 

The egge are introduced into the jar by means of a shallow funnel (Fig. 2) ,  as 
showu in the cut. The funnel is 
made of tin and is provided with 
a rim of perforated tin or wire 
gauze. The jar, thoroughly clean, 
is filled with fresh water (never 
stale) and placed in a sink or 1,an 
to catch the overflow. The fun- 
nel is inserted in the jar  so that 
the water will stand as high in  
the funnel throat a8 possible, and 
the eggs poured in from a pan or 
washed in from the transporta- 
tion trays by means of a jet of 

Ng, 2. water. I n  this operation care 
muRt be used to have the eggs fall 

but a short distance and drop into the water. On no accoiint suffer any fish scales or other 
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foreign matter to enter the jar. The presence in the jar of anything but water and eggs 
renders a proper motion of the mass impossible, and generally results in the loss of a 
large proportion of‘ the eggs. No absolutelj definite law CBU be established as to the 
correct number of eggs for each jar, because the conditions are never the same in any 
two hatoheries, and vary from day to day in any particular hatchery. With shad eggs it 
will not generally be found advisable to put more than three quarts, or about 85,000 
eggs, in a jar. If the water is very clear, or. ternperature low, ltn additional pint’ of 
eggs can be safely added j or if t h e  eggs are known to be very bad the quautity can 
be iucreased to a gallou (about 116,000 eggs), provided the boiling motion, at first, be 
very slow. After thirty minutes, the dead eggs being partially separated, may be 
drawn off and a faster motion given to the remaining live eggs. Whitefish eggs when 
first taken are somewhat glutinous, and, if not properly managed, liable to become 
“lunipy7’ and require breaking up or separating. When the whitefish are new they 
should be worked quite rapidly under a full current. (This alao applies to a limited 
extent to shad eggs.) Care should be exercised at  this point that the end of the inlet 
tube reaches nearly to the bottom of the jar for the double purpose, first, that theeggs 
may not be caught under the inlet and pounded on the bottom of the jar; and, second, 
that the boiling motion may be increased without any unnecessary waste of water. 
An experienced workman can easily tell when the eggs are entirely “free” aut1 reduce 
the motion accordiugly. I am aware that the fish-culturists of t h e  lake region claim 
that it is absolutely necessary to have an open jar in which to hatch whitefish, to more 
conveniently ‘( feather ” or separate the lumps ; but actual practice has determined 
that the McDonald jar is cape ble of satisfactorily incubating whitefish eggs iu all 
stages of hatching. When the whitefish eggs are new, three quarts (about 108,000 
eggs) is a sufficient quantity for a jar. As they advance to the eye-spot period the 
quantity of eggs may be doubled, so that each jar will have between 4 aid 5 quarts 
(from 145,000 to 180,000 eggs). This will not only leave fewer jars for attention, but 
economize water. 

The requisite number of eggs being in &he jw, i t  is put in its proper position on the 
hatchingtable and closed. Before closing, be sure that both the inlet and outlet tubes 
slide freely in their stuffing boxes, and that the  rubber washer as well as the screw-cap 
is in its proper position. If the tubes should have become guinmed so as not to 
slide freely, this can oft011 be remedied by allowing water to trickle down around the 
binding screws. To close the jar, turn on the water, place the feed-tube in the jar, 
turning off the water immediately after the feed-tube has passad beneath t h e  Surface of 
the water in the jar. The object of th i s  is to expel all the air from the feed-tube, else it 
would rise in bubbles, throwing a portion of t h e  eggs out through the outlet-tube. 
After expelliiig the air from the feed.tube place the washer and metal plate in position 
and screw down the screw.cap. When the water is turned on semi-buoyant eggs for 
the first time the action is often peciiliar, and the jar should be watched closely until R 

regular motion has been established. When oggs from ally cause have Stood fifteell 
or bwent~ minutes in the jar before the water is turned on, they do not readily yield 
themselves to the boiling motiou, but seem to have becotne packed SO that they tend 
to rise in a solid mass to the top of the jar. By quickly starting and stopping the cur- 
rent the mass is readily disintegrated. A jar should uever be left till the attendant 
is thoroughly satisfied that the regular boiling motion has beer] established. The 
degree or intensity of motion the egg shonlii liave will be fouud to vary not only wit11 
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the age and condition of the eggs, but also with the condition of the water. If the water 
is muddy, the motion should be quite rapid, mpid enough, in fact, to prevent mud 
settling either on the eggs or in the bottom of the jar. Under ordinary conditions of 
clearness (and absence of glutinous coating) the best motion will be found to be that 
which readily brings the dead eggs to the surface. After the hatching has progressed 
fax enough to dispose of a portion of the egga, there is, of course, less resistance to the 
current and it should be reduced by shutting off a part of the supply or by slightly 
lifting the central tube. I n  fact the motion should be reduced somewhat when 
the hatching-out begins. If the motion is not reduced from time to time as the 
hatching-out progresses it will be found that the shells will be carried over into the 
receiving tank with the fish, and being very light, will be drawn against the outlet- 
screen, soon causing an overflow. The motion should be so gentle a t  the time of the 
greatest hatching as barely to induce the fish to swim out of the jar and leave their 
cast-off shells behind. Under the combined conditions of very healthy eggs, bathed in 
bright direct sunshine, the hatchiug is so rapid that the combined effort of the swarm- 
ing mass of young fish will establish sufficient current to draw some shells over iuto the 
receiving tank. This can not, be entirely prevented, but may be modified by placing a 
screen between the jar and the light. The shells under normal conditions remain and 
form a cloud-like layer above the mass of working eggs. As they accumulate in quan- 
tities they should be removed by shoving down the outlet-tube until they are drawn up 

with the escaping water. A good plan is to draw several jars 
in succession, catching the cLdraw-off” in a large pan, from 
whence any fish coming over with the shells mRy be ladled into 
the receiving tank. Towards the latter part of the incubation 
it will be noticed that a remuant of eggs will be very long in 
hatching. These eggs should be poured into a large pan and 
exposed to bright sunlight. The pan should be clean and 
bright. It is not recommended to put over 5,000 eggs in one 
3-gallon pan. After a lapse of five or ten minutes, depending 
upon the stage of the eggs and intensity of the sunlight, the 
eggs will all be hatched out and the fish may be ladled into the 
recriviig tank. 

Sometimes in the course of hatching i t  may be found 
necessary or convenient to break the connection between the 
rubber tube and the jet cock. The handle of the jet cock may 
wear loose, so that the current of water drags in bubbles of 
air, mud, trash, iron m a t ;  or small fish will occasionally clog 
the jet  cock, stopping off the supply j or it may be desired to 
move the jar to another part of the latchery. Any of these 
conditions would necessitate breaking the connection between 
the feed-tube an11 the jet cock, filling the former with air. 
When the connection is broken, be careful that the rubber 
tubing attached to the glass feed-tube does not drop down and 
siphon the eggs from the jar. In reconnecting it mill be n6cw 
sary to again expel the air from the feed-tube before turning on 
the water. To do this without unscrewing the jar top, draw 
the feed and outlet tnbes tip high in the jar until the ends are Fig. a. 
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nearly to the metal plate (Fig. 3), turn on a full head of water, and the air in the feed- 
tube will pass in bubbles above the eggs, leaving the jar by the outlet-tube. The eggs 
will not be disturbed. After the air is all out, close off the supply, shove down the 
central tube to its proper position, arid turn on the water again. 

A scaff.net, small enough to  easily enter the mouth of tho jar, fixed to a handle 
several inches longer than the height of the jar, will be found a convenient tool Sor 
removing particles of foreign matter that will .occasionally, in spite of every precaution, 
find its way among the eggs. 

MANIPULATING THE JAR WITH HEAVY EGGS. 

Practically there is little difference in handling any of the varieties of salmon and 
trout eggs, so little that uo differonce will be recognized in treating of their manage- 
ment. Such smal l  diff'erences of treatment of the eggs and fry as may be necessary 
mill readily suggest themselves to the veriest tyro, and i t  is safe to assume them known 
to the expert. The t o m  " heavy eggs" will be used as a general term to designate all 
species of salmon and trout eggs. 

When the eggs are received a t  the hatchery the first step is to ascertain their 
temperature. It is supposed of course that the hatchery 'has a fairly accurate ther- 
mometer. Remove the outer case and carefully introduce the thermometer into the 
egg package, allowing it to remain about twenty minutes, carefully withdraw it aud 
observe the temperature. If there is a variation of more thau four or five degrees 
between the temperature of the eggs and tlie water in which they are to be hatched, 
the package should be allowed to stand in the hatchery until t h e  temperatures are 
equalized, or nearly BO. If the packing material is frozen, frequent drenching with 
cold water, or even submerged in cold water 330 to 350, is recommended. If the 
preoautiou is taken to gradually equalize the temperature, it will prevent the shock 
which would otherwise result to the eggs by a too sudden change of temperature. If 
the eggs are packed in shallow cotton or flannel bottom trays, covered with mosquito- 
netting and moss, they are easily waslird into a pau by a jet  of water. Should they 
be packed in alternate Iayors of moss between netting, pick off the moss, take Up 
the lower nettiug by the four corners, and pour the eggs into a pan of water. Any 
bits of moss or other foreign matter ma,y be picked out with tweezers and the eggs 
thoroughly rinsed. This operation is One 
demanding some amount of sliill. Dead eggs are white, but it is not Safe $0 assume 
that every white egg is dead. In all cases give the egg the advantrtge of any doubt 
and remove nono that are iiot known to be dead. If an egg be really dead, a few 
hours more mill definitely settle the question. 

The apparatus used in connection with the McDonald jar for picking over heavy 
eggs  are a shallow square or oblong tin pan, filled nearly to the top with water, in 
which floats a tray with a wiredoth bottom, a pair of ordinary tweezers, a small scaff- 
net, and sereral feathers from a turkey's wing. The tray should be of some light wood, 
one inch less in length and breadth than the pan. A wire-cloth bottom of oblong mesh 
(onesixth of au inch by 1 incll) should begenerally used for trout-hatching. Tweezers 
of wood are geucrally recommended above those of metal. The scaff-net is conveniently 
made by bending a piece of copper wire for the frame and twisting the ends to form a 
handle. A good size is 4 by 29 inches. O w r  this  frame sew a piece of mosquito netting. 

The dead eggs are now picked out. 
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With the scafl-net transfer a portion of the eggs from the pan to the floating tray. A 
slight sifting motion of the tray will cause auy remaiuing trash to fall through the 
meshes, and, at the same time, level off t h e  eggs. The dead are picked out with the 
tweezers end t h e  living are put in a jar. By counting the uutuber of trays or layers 
the proportion of the entire lot can be ascertained for each tray or layer. Enowing this, 
it can approximately be determined what quantity each jar is to receive. With heavy 
eggs it is not advisable to fill the jar more than one-third full, though excellent results 
have been obtained with the jar  three fourths filled with Atlautic salmoii eggs. With 
heavy eggs the boiliug motion is neither necessary nor desirable. The amount of 
water for each jar is about the same as that required for shad, possibly a little less, 
and it can be used under much less presmre than that needed for semi-buoyant eggs .  
No motion being given to the heavy eggs, there is of course no automatic separation 
and picking of the dead eggs. To remove the dead eggs the jars have to be unsealed, 
the eggs poured into a pan and picked with tweezers in the same manner ax when they 
arrived. This slight trouble, however, is abuudantly compensated for, because in this 
apparatus the heavy eggs do not rt quire picking for several days. So perfectly is 
every egg sppplied with the coiistantly-changing envelope of fresh water that they 
remain heillthy for a much longer period than in the forms of apparatus employing 
horizontal currents. In the jar there are 110 dead angles for stale and cddg water. 
Should tile water become muddy, as it does a t  times i n  nearly all hatcheries, eggs 
exposed under horizontal curreuts are in constant danger of asphyxiation from deposits 
of sediment. I n  the McDoualdjar, the mater coming from below and passing upwards, 
all setliment deposited is on the upper side of the egg. Gravity prevents any accuuiu- 
lation on the under side, which always presents 2% clean surface to the incoming current. 
The timeelapsing between tlic r 4  pickings,” even with a uniform temperature, will vary; 
and here again the atteudant must be guided by close observation and judgment. Mr. 
Charles G. Atkins says that in  water of 400Pahr. the eggs should be picked once in every 
three days. This rule was established with the old trough-and-tray system employing 
horizontal currents, and was undoubtedly correct for that system. During the season 
of 1883J84, a t  Central Station, in T47atlhington, D. O., a jar  containing 30,000 Lake trout 
eggs remained closed from January 6 to January 21, wheu it was opened more for the 
purpose of washing than picking, but IIO unusual mortality could be detected. The 
temperature of the Potomac River water during that time varied from 410 to 380 
Fahr.,and averaged 39.50 Pahr. It may be interesting to note that during this period 
the water was unusually muddy. As often a8 is thought desirable the sediment may 
be washed from the eggs without opeuiug the jar. Grasp the jar  firmly a t  the bottom 
and top, lift clear of the table, and turn it rapidly so that the sides may generate a 
double cone, the center of the jar forming a common apex. In  this operatiou care 
should be taken that the turning of the jar  is not so violeut as to throw the eggs up  to 
a height t h a t  they will pass OE throngh the outlet-tube. The eggs rolling upon 
themselves cut off the sediment, which readily passes off with the waste water. This 
operation will cleanse the eggs thorouglrly, and, if judiciously repeated, will obviate 
all danger of asphyxiation by deposit of sediment. During the time when the fry are 
breaking from the shells the jar  should be opened somewhat oftener, the dead picked 
out, shells removed, arid the fry transferred to proper rearing quarters. The eggs 
should now be handled with more care thau formerly, for while a salmon or trout egg 
is quite tough aud will stand a good deal of rough handling at certain periods, as the 

- 
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time of hatchingout approaches it has become tender and there is danger of prema- 
turely bursting the shell. Pour the eggs carefully into a pan nearly full of water. 
With the scaff- net slightly disturb the water, and as the shells rise skim them off’. 
After all the shells are removed, put a part of the eggs on the picking-tray and remove 
any dead. By gently sifting the tray and turuing the eggs over wit,h a feather, the 
fry cim be made to drop through the meshes into the pan below, from whence they are 
easily transferred to the rearing quarters prepared for their reception. 

MEASURING T H E  EGGS. 

The question of measuring the eggs is a most importent one to the fish-culturist, 
and yet, to judge from the various ways of measuring eggs, i t  is one that has received 
little attentiou. Every branch of trade has tt standard measure, but fish-culture has 
remained without standard or rational unit; each workman establishing for himself a 
system of determination, and varying that system from year to year as the exigencies 
of the season clemauded. There has not only been a want of harmony in the various 
so-called measures used, but the “measures77 themselves have lacked the elements of 
reliability, being in many cases the most arbitrary and irrational. The records of 
results of work in the earlier days of fish-culture mere but wild guessing, and, sad to 
say, many records are yet made in the same manner. 

The practice of arriviug at  the number of any given lot of eggs by estimating 
each parent fish to contain an unraryiug quantity of eggs, and multildgiug this quan- 
tity by the number of females spawned has justly gone out of use. Bow various and 
how far wide of t h e  mark such estimates were is shown by the following : Seth Green 
estimates a shad to contain from 20,000 to 28,000 eggs;l 0. C. Smith, of Oonnecticut, 
puts it a t  50,000;1 Dr. H. C. Yarrow estimates a shad to contain from 100,000 to 
150,000 eggs;2 and Prof. J. A. Rydor, embryologist of the U. 8. Fish Commission, 
8ays a shad may have 250,000 ova in process of maturation at  one time in her roes.3 
These statements are made to show the absurdity of the old method of determination. 
Thereis no desire to attach odium to any one; but the wish is earnest to call tothe atten- 
tion of all interested the necessity of some recognized standard of measurement to be 
known and used by all fish.culturists. Not unfrequently has it happened that a con- 
siguincnt of eggs mheu estimated by the recipient Bas fallen short of the invoiced 
number. Sometimes these occurrences have led to accusation8 of fraud. I n  a former 
article in a Bulletin of the U. S. Fish Commission, I have shown that the discrepancy 
may often result in part from other causes, and instead of being actual is to some 
extent but apparent. Whitefish and shad eggs, and possibly others, after several 
hours in the packing-crates, undergo a shrinkage, amounting to nearly 12 per cent. 
of their bulk. After being several hours in the jars the eggs reabsorb the water and 
resume their normal size. But the main reason for the discrepancy in the measure- 
ments at the receiving and shipping points will be found in the want of harmony in 
the methods of measuring. 

In  many hatcheries, especially those hatching heavy eggs, the system of deter- 
mination is based on the diameter of the egg. It will bo found very difficult to estab- 
- ~ ___ ~- - 

1 U. S. Fish Coiumissiou Roport, Part 11, p. 427. 
“bid., p. 455. 
S U. S. Fish CoinuiinHion Bulletin, VOl. 111, p. 196. 
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lish by calculation, based on the dia'meter, a standard for measuring eggs on trays; 
and the tlifliculty amounts to almost impossibility when it is attempted in like man- 
ner to determine the number of eggs in a given bulk. This at once becomes apparent 
by reference to the accompanying diagram. To determine the number of eggs on at 
tray, the general practice has been to count t h e  number of eggs on two of its adjacent 
sides and multiply them together; i t  being assumepl that the product was the number 
of eggs on the tray. This would be true if the eggs arranged themselves as shown in 
Fig. 2, Plate 36. As a matter of fact t h e  eggs really group themselves in a different 
manner (see Fig. 1, Plate 36), nearly obliterating the void space between the eggs. 
Theoretically but sixty-four eggs, one-eighth of an inch in diameter, will occupy 1 
square inch; practically we get over seventy-five. When w e  come in like manner 
to estimate eggs in bulk occupying a known cubic space, the error becomes greater 
by reason oi: the obliteration of the void. The eggs 011 the second layer do not occupy 
a position directly above those on the first layer; that is to say, the nadir of au egg 
on t h e  second layer does not coincide with the zenith of an egg 011 the first layer, but 
falls in the center of a void,formed by three contiguous eggs. From this it follows that 
the altitude of two layers is less than two diameters of an egg. It is a legitimate 
conclusion that a bulk 1 inch deep of eggs one-eighth of an inch in diameter will 
have more than eight layers of eggs. It will require a higher knowledgeof applied 
mathematics to solve this problem than is generally possessed by fish-culturists. 

While employed at the Central Station of the U. S. Rish Commission, a t  Wash- 
ington, D. e., in  charge of hatching, from 1882 to 1888, I devised a system of measur- 
ing fish eggs and fry. It is applicable to all classes of semi-buoyant and heavy eggs, 
and is, I believe, based upon rational principles. No one recognizes better thau I that 
it  stiII possesses inaccuracies, which only time, close observation, and determined 
practice can obliterate. The basis of this system is the number of eggs in a standard 
quart of the United States (57.75 cubic inches) determined by actual count of each 
egg. In  the table here given some of the varieties of eggs were not obtainable for 
counting; these have been computed from their known diameter, due allowance being 
made from absorption of the voids. I n  all cases stated to be counted, the count has 
been made of each egg in the measure. 



Fig 1. Fig 2. 

ACTUAL. 

DIAGRAMS ILLUSTRATING T H E  ARRANGEMENTS OF FISH E 

THEORETICAL. 

GGS IN A SQUARE INCH. (See pageflG.) 
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Authority. How determined. Species. Reference. 

Spanish mnckerel I . . .  ...... 
(:lldBshz .................. 
Wall.eyed pike' ........... 
Wbitotlsh4. ................ 

Do.. ................. 
Do.. ................. 

Shnd6. ...................... 
Do. ................... 

R. E. Earl1 ........ 
Ii .  C. Cboster . . . . . .  
JnNed Nevcne. 
B. N. Clark ....... 
W. F.Pago ...... 
-..do ................... 

do ................... 
W. 1'. Snnerhoff.. . 
-..do .................. 
S. G. Worth. ...... 
F.N.Clark ....... 
G. A. Scagle .:. .. 

Do.. .................. 
Rockflshe ....,. ............. 
Rainbow trout' ............ 

Do. ................... 

From diameter. ............. 
..do ..................... 

......... .___.. ................. 
,Count part  of quart  ......... 
Count of 1 quart ............ 

do ..................... 
do .................... 

Count of 1 gill .............. 
do ..................... 

From diamet,er ............ 
Count. 1 fluid ounce .:.. .. 
Count, 4 oubic inches ....... 

Rainbow trout, throe and 
four yoars old Bsh, domes 
ticated. 

ILninbow trout fro3 Baird, 
Cnl. 

Do .................... 
Do ................... 

Von Bohr troutg. ........... 
Do ................... 

Brook trout9 ............... 
Do. ................... 

Brook trout, eggs from 

Brook trout, eggs from Con. 
Michigan. 

nccticut. 
Lake trout 10 ................ -. 

.. do ................... 
W. F.Fage 
-..do 
.. do ........... 
E. M. Robinson .. 

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

u o  .................... 
California salmon 11 ......... 
Atlatitic salmon 12 . __.. _. . _ _  
Land-lock4 enlmon 13.. ..... 

do .................... DO. 

.......... ............... Connt of 1 quart.. Central Stption. 1884. 
Count, 1 pint Central St,ntion, Fob., 1887. 
Count, 15 ounces ............ Ccntrd  Stntion, Mar. 1887. 
Count, 6 cubic inches.. ..... Porsonal lottcr, \V>theville 

Number 

a standard 
quart, 

57.75 cu. in 

Of  egg8 to 

William Bullor ... 

W. F. Pago 
E. M. Robinson ... ...... 

1,267,728 
335,000 
120. 000 
36,600 

. 34,800 
33,450 

26,800 
22,750 
24,303 
12,800 
9,485 

7, G25 

6,876 

6,624 
6,636 
9,935 
8,301 

11,092 

28,239 

13,998 
13,500 

12,063 

6,720 
5,780 

4,272 
3,300 

8, a06 

Station. 

hatchory. 

SLation. 

Count of 1 quart . .  .......... Personal letter, Cory. Pa., 

Count. 13 ounccs, 
Wytheville 

........... Centrid Station Fob., 1887. 
Count, 36 cubic inches ...... Personal l e t t i6  

Soomberoniorus maculatus. * Gndun morrburr. 

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

.. do ............. 

.. do ................... 
.do 

8 Sfiieostedion ritroum. 
4 Coregonus oiupciformis. ' Olupea aapidissima. 

............ ............. . Count of 1 quart Central Station. 
do ..................... DO. I From diameter.. 

E. X. Robinson ..I Count, 8 cubiu inches ...... - 1  

F. C. Roport. 1860, p. 450. 

Ju ly  7 '87 Forest and Stream. 
F. 0. lie tdr5 IP80, p. 575. 
Contra1 &tation,smson 1884-'85. 
Cerrtral Station, Fob., 1887. 
Central Station. 8Pnsun of 1888. 
Battery Station, Xcy, 1886. 

Do. 

F. C. Re ort, 1882, p. 820. 
Personal' letter, Wytheville 

Stntxon. 
Do. 

... do ............. I ...... do ..................... I DO. 

W. F. Page ....... Count of 1 quart  ........... Central Station. ... do .............  do . ............. Central Station, Doc., 1887. I 
6Rocous linnstns. 
7 Snlmo iridoua. 
BSnl~no fnrio. 

Salvciinue fontindis. 

10 Snlvelinus namaycush. 
11 oncorhynchus chouicha. 
IzSalmo ialar. 
1sSalmo sdar, var. sebago. 

An examination of the table will show certain apparent discrepancies betweed 
the counts made from year to Seer. It is undoubtedly true that in some kinds of egg8 
there is a slight variation from season to seasou. Where the count is made Of N full 
quart, and of eggs matured under like conditions, the discrepancy in number will be 
but trifling. We can not expect an equality in size between the eggs from wild and 
domesticated fish, between ' 6  scrub 9' and L improved )' stock. 

The McDonald jar presents an easy, quick, and safe means of applying the knowl- 
edge contained in the table. The measurements in all caseo are made while the eggs 
are in the jar, and with the cap screwed down. To ascertain how many eggs have 
been lost or hatched or are on hand are questioncl constantly arisiug. It would Be 
cumbersome and tedious were we obliged to open the jar and measure the eggs in a 
graduate every tima such information was needed. Moreover, we have to know the 
quantity of eggs in each jar at a, period in their development when such procedure 
would be exceedingly hazardous. 

The measuring scale is a light square made of wood, not so liable to break the jar 
as metal. The long leg of the square is 15 inches long, half an iuch wide, and quarter 
of an inch thick. The short leg is of the  same breadth and thickness and half the 
length. (Fig. 4.) The long leg is graduated to read from the bottom upwards. Tho 
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first grade is at a height corresponding to the level attained in 
the jar by a measured half pint of water; the succeeding grades 
are determined by the introduction of additional half pints of 
water. When constructing a scale the feed-tube should be 
stopped a t  the lower end, so it may displace an amount of water 
equal to the amount of eggs i t  will displace in practice. It is de- 
sirable to have a separate scale for each variety of eggs hatched. 
All measurements are made with the feed-tube in place, the 
water shut off, and the eggs allowed to thoroughly settle. All 
semi-buoyant eggs should be in the jar  several hours before 
measuring, so that they uiay swell to their normal size. The 
short leg of the square is placet1 over the top of the jar, the 
long leg hanging down, end the scale read from the point 
where the top lager of eggs shows in the jar. Reference has 
been made to measuriug the fish. It is possible to obtain by 
measurement an almost correct estimate of the number of fish 
produced by a jar of semi-buoyant eggs. Just  before the time 
of hatchiug all dead cggs should be carefully drawn off, and 
wheu the first fish is seen swimmiug in the jar the eggs should 
be again measured. It is an ascertained fact that scarcely any 
semi-buoyant eggs die, under proper conditions, after hatching 
out has commenced, so that the last measure furnishes us a 
close approximatioil to the nuinber of fish. 

No. 4. 



&-A REPORT UPON THE FISHES OF KALAMAZOO, CALHOUN, AND ANTRIM 
COUNTIES; MICHIGAN. . 

BY CHARLES H. BOLLMAN. 

__ 

In 1885 the Fish Commissioners of Michigan began a systematic survey of the 
lakes and rivers of that State with a view to ascertaining the results of the early 
eEorts a t  stocking those waters, and also their adaptability to difl'ereut: kinds of fish. 
This information was only to be obtained by a careful examination of each body of 
water as to its quality, temperature, depth, inhabitaiits, and food-resources. Field gar- 
ties were organized from among the employ6s of the State Commission, aud their work 
has been continued during each summer down to the preseut time. An accouut of 
their investigations will be fouud in the eeventh and eighth biennial reports of the 
State Board of Fish Commissioners, published at  Lansing, Mich., in 1887 aud 1888. 

No professional naturalist was attached to these parties previous to 1888, and 
their researches regarding the inhabitants of the lakes and rivers were chiefly limited 
to the commoner species of fish. For the purpose of obtaiuing a more comprehensive 
knowledge of the fauna, the writer was employed by the U. S. Fish Commissioner to 
accompany the Michigan party in 1888, a8 naturalist, under an arrangement with the 
State Oommissioners. The present paper contains a brief outline of the explorations 
made during that season, and a list of the fishes taken, together with such notes upon 
them as seem to have some permanent value. On account of its northern position the 
State of Michigan has comparatively few kinds of fishes. The number of species enu- 
merated m the following list is proportionally still smaIler, for the reason that the 
bodies of water examined in 1888 have all essentially the same chsractere with respect 
to temperature and nature of bottom (usually fine mud or pulverent vegetable matter), 
as well as to the flora and fauna. A set of the fishes collected has been placed in the 
0. S. National Museum at Washington. The iuvertabrates have not yet been studied. 

The places visited may be divided according to the river basins into three princi- 
pal groups, as follows: 

1.-THE ST. JOSEPH SYSTEM. 

1. Long Lake, Ealamazoo County, situated about 7 miles south of Kalamaeoo. 
Length, 2 miles; width, three-quarters of a mile; greatest depth, 42 feet ; surface tem- 
perature, 730 to 740; bottom temperature, 520 to 530; date of examination, July 8 to 
11. The southern parts of this lake have gravelly and sandy shores, while those of the 
northern parts are marshy, and the lake is diversified by patches of bulrushes, Potamo- 
geton, and other aquatic plants. 

2. Aucrtilt Lake, Kalamazoo County, about a quarter of a mile from Long Lake and 
219 
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connected with it by a small stream. This lake has been ruined by being drained, and 
now has a depth of only from 12 to 15 feet, while formerly i t  was nearly twice as deep. 
Its size is somewhat larger than that of Long Lake. Date of examination, July 12 
and 13. 

3. Indian Lake, Ealamazoo County. This lake lies several miles to the southeast 
of Long Lake. Its length is 2.& miles; width, 1 mile; greatest depth, 76 feet; tempera- 
ture a t  surface, 720 to 730; a t  bottom, 540. Date of examination, July 11 and 12. 

4. Gourd-neck Lake, Ealamazoo County, lies several miles to the southwest of Long 
Lake. Length, 14 miles; width, one-half mile; greatest depth, 50 feet; temperature at 
surface, 730 to 750; a t  bottom, 490 to 500. Date of examination, J u l y  12 to 14. East- 
ern shores somewhat gravelly, t h e  remainder marshy, with a steep offset. Outlet 
wide at southern end. 

5. Rawsorn Lake, Ealarnazoo County, lies about 24 miles southwest of Vicksburgh. 
Length, 14 miles; width, one-half mile; greatest depth, 30 feet ; teiriperature at bot- 
tom, 510 to 530; a t  surface, 720 to 740. The lake is without gravelly shores, its cen- 
tral parts being rather shallow and filled with species of Potamogeton. The northern 
parts, especially around the inlet, contain water-lilies and Utricularia in large quan- 
tities. There are two inlets, t he  northern one from the preceding lakes, the southern 
from the following. 

6.  Howard Lake, KalamazooCounty, IS situated jus t  south of Ra6wsoii Lake, and 
is connected with i t  by a wide outlet and several small lakes. Length, three-fourths 
mile; width, one-fourth mile; greatest depth, 46 feet; temperature a t  surface, 720 
to 730; a t  bottom, 440. Date of examination of Rawson and Howard Lakes, July 16 
to 20. Characters the game as those of Rawson Lake. 

11.-THE KALAMAZOO SYSTEM. 

1. Qoguac Lake, Calhoun County, is located 1 mile south of Battle Creek. Length, 
19 miles; width, one-half mile; greatest depth, 65 feet; temperature a t  surface, 730 
to 750; a t  bottom, 430 to 510. Date of examination, July 20 to 25. This  is a very 
irregular kdke, with sandy and gravelly shores and marshy places at the heads of the 
coves. it has no outlets or inlets. 

2. St. Mary% Lake, Caihoun County, is located 4 miles north of Battle Creek. 
Length, 1 mile; width, one-fourth mile; greatest depth, 24 feet; temperature a t  bot- 
tom, 530 to 540; at surface, 740. Date of examination, July 24 and 25. Characters 
the same as those of Goguac Lake. 

3. Barnurn and Paynds Aakes, Calhoun County. These are two unimportant lakes 
lying about 5 miles south of Battle Creek, each having a length of about 1 mile, and 
a width of one-fourth to  one-third of a mile; greatest .depth, 30 to 40 feet; tempera- 

'ture a t  surface, 730; at bottom, 490. Date of examination, July 22 to 24. Shores 
muddy. 

These Fakes lie about 24 
miles southeast of Marshall, and have the same characters as the two preceding ones, 
but with higher temperatures and less depth. Shores very muddy. Date of exami- 
iration, July 30 to August 1. These two lakes are connected and flow into Wilder 
Oreek. 

4. Upper and Lower Brace Lakes, Galhbuii County. 
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6. &on Lake, Calhoun County, is situated about 3 miles south of the preceding 
lakes. Length, ozle.half mile; width, one-third mile; greatest depth, 30 feet; tem. 
perature a t  surface, 73O to 760; a t  bottom, 670. Date of examination, August 1 and 2. 
It has very clear water and sandy shores. There is lieither outlet nor inlet. 

6. The Ealamazoo Biver was examined a t  two points, namely, a t  Battle Creek and 
Marshall. It is a rapid stream with gravelly bottom. The quiet places are choked 
up with mud and d6bris. A t  Narshall the gill-nets were used and set above the 
dams. 

111.-ELK RIVER SYSTEM. 

1. Torch Lake, Antrim Couutly. Length, 18 miles; width, 24 miles; depth,about 320 
feet; temperature a t  surface, 670 to 690; at  bottom, 3240 to 480. The water is very clear . 
and partakes of the character of that of the Great Lakes. Shores sandy and gravelly; 
vegetation 8carce. It flows into Elk River by way of Torch River, Round Lake, and 
Elk Lake. 

2. Clam Lake, Antrim County. This is R small lake flowing into Torch Lake by 
Clam River. Its waters are dark and its fauna is more southern in character than 
that of Torch Lake. 

3. Rapid River, Antrim County. A small, rapid trout stream flowing into Torch 
River; temperature, 600 to 550. 

4. Spetwer Creek, Antrim County, has the same character as Rapid River. There 
are two darns near the mouth, and above them two kinds of fish only are found, namely, 
Salvelinms fontinalis and Cottus bairdi. The rest of the species mentioned as found 
in Spencer Creek may be considered as also occurring in Torch Lake. These places 
were examined between August 8 aud 18. 

Following is a list of the species of fishes observed a t  the above localities: 

One specimen found in Wilder Creek clinging to a dead Catostofims ,teres. 
1. Petromyzon concolor (Kirtland). Lamprey-eel.' 

This 
individual differs from any of the known specimens of P. concolor in having on each 
side of the mouth four teeth of the first concentric series bicuspid. 
2. Lepiaoeteus platyetomue (R&finesque). (far. 

Long and Austin Lakes. 

Not common; Long Lake and Austin Lake. 
4. Arneiurus nebulosue (Le Sueor). Bull-head. 

Vory commoii; Long, Austin, Indiau, Gourd-neck, Rawson, Goguac, Barnuw, 
St. Mary's, Upper and Lowor Brace, and Lyon Lakes; Kalamazoo River, at Battle 
Creek and Marshall. 
5. Noturue flavue (Rafinesque). 

3. Amia calva Linnmns. Lawyer, Dog-fish, ~Wudfieh. 

Ealamazoo River, at Battle Creek. 
One individual found guarding its progeny under a stone. 

_______ -___ __ 
1 The oommon names given are those used by Michigan fishermen. 
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6. Catostomus teres (Mitohill). White Sucker. 

Common or abundant j Indian, Rawson, Goguac, St. Mary's, Barnum, Payne's, 
Upper and Lower Brace, and Torch Lakes ; Ealamazoo River, at Battle Creek and 
Marclhall. 
7. Catostomus nigricans Le SUeUr. Stonc-roller, Nigger-head, Hammer-head. 

. 

Commori ; Ealamazoo, at Battle Creek and Marshall. 

Common ; Long, Austin, Rawson, Howard, Barnum, and St. Mary's Lakes. 
Golden Red-horw 

Common; Lower Brace Lake; Ealamazoo River, a t  Battle Creek and Marshall. 
10. Pimephales notatus (Rafinesque). 

Abundant a t  all places. 

8. Erimyzon sucetta var oblongus (Mitcbill). '' Pin Xiinnow'' (young). 

9. Moxostoma duquesnei (Lo Sueur). 

11. Notropis hudsonius (De Witt Clinton). 

in the southern lakes, but not so in Clam Lake. 

12. Notropis megalops (Rsfinesque). 

Long, Austin, Indian, Gourd-neck, R,awson, Howard, and Clam Lakes. Common 

Abundant ; Ealamazoo River, a t  Battle Creek and Marshall. 

Not common ; Kalamazoo River, at Battle Creek, Torch Lake, and Spencer Creek. 

Common; Austin Creek, Torch and Clam Lakes and Spencer Creek. 
Body much mottled, spots coufluent above, gradually fading out towards belly ; 

lateral band indistinct; fins plain. D. midway between C. and nostril; snout rather 
long; head 4-4& in bouy; eye, 5-58 in head; lat. 1.62-65. 

In  this paper I have considered the Michigan specimens as formiug a variety of 
atronasus, on account of the pattern of coloration. Lulzatus is separated from obtusus 
by having the scales along lateral line less (62-65 instead of 70). 

15. Hybopsis kentuckiensis (Rafinesque). 

13. Notropis atherinoides (Bafineuquo). 

14. Rhinichthys atronasus lunatus (Cope). 

Common ; Ealamazoo River, at Battle Creek and Marshall. 

Common j Howard Lake, Austin Creek, Ealamazoo River, a t  Battle Creek and 
16. Semotilus atromaculatus (Mitohill). 

Mars hall. 
17. Notemigonus chrysoleucus (Mitohill). Golden Shiner. 

Not commor j Long and Lyon Lakes. 

Torch Lake. 

Abundant; Torch Lake, Traverse Bay. 

Not common j Indian and Rawson Lakes. 

18. Coregonus clupeiformis (Mitohill) Conimon Whitejiah. 

19. Coregonus artedi (Lo Sueur). Herring. 

20. Coregonus artedi sieco (Jordan). Sisco. 
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21. Coregonus tullibee bisselli, subsp. nov. 
Related to Coregonus tullibee, but presentiug the following differences : Maxillary 

reaching to middle of eye; eud of supplementary bone rounded; lower jaw longer 
when closed; supraorbital bone elongate pear-shaped; eye 4&42 in head; scales aute- 
riorly scarcely larger in diameter than those on caudal peduncie; lat. 1. 80-82; head 
4 6 4 g ;  depth 34. 

One specimen was caught in Bawson Lake and thirteen were taken in Howard 
Lake. The above description is based upou two specimens-one from each lake. I 
take great pleasure in dedicating this new variety to Mr. John H. Bissell, president of 
the Michigan Fish Commission. 
22. Salvelinus namaycush (Wehaurn’). Lake Trout, Mackinaw Trout. 

Common in Torch Lake. 
23. Salvelinus fontinalis (Mitchill). Brook Trout, Speckled Trou1. 

Abundant; Torch Lake, Rapid River, Spencer aud Austin Creeks 

Abundant ; Goguac, St. Mary’s, Upper and Lower Brace, and Lyon Lakes. 

Rare ; Itawson and Eoward Lakes. 

A few were taken in a small brook which flows into Howard Lake; one in Goguac 

24. Fundulus diaphanus menona Jordan R. Copeland. 

25. Zygonectes notatus (Refinesque). 

26. Umbra limi (Kirtland). 

Lake, and three in Rapid River. 

27. Lucius lucius (Linnoeus). Gram Pike, Piokerel. 
Common ; Indian, Gourd-neck, Rawson, Goguac, Lower Brace, aud Olam Lakes; 

8pencer Creek. 
28. Lccius vermiculatus Le Sueur. 

Common ; Rawson and Qoguac Lakes ; Wilder Ureek, 
29. Anguilla anguilla chrysypa (Rafinesque). Eel. 

Gourd-neck and Rawson Lakes. 

Common in Rapid Rivor ; not seen elsewhere. 

Not common ; seen in Rapid River. 

Common ; Long, Austin, Gourd-neck, Rawson, Howard, Goguac, St. Mary’s, and 

30. Pygoateus pungitius (Linnrnus). 

31. Eucalia inconstans (Kirtland). 

32. Labidesthes sicculus (Cope). 

Lyon Lakes. 
33. Aphredoderus sayanus Qilliems. 

Two specimens takeu in a small brook which flows into Howard Lake. 
Scales in lateral line about 60. 

34. Pornoxis sparoides (Lm4pbde). 

St. Mary’s, Upper Brace, and Lyon Lakes. 

Calico Base, Stratuberry Bass, Speckled Base. 
Very common ; Long, Indian, Austin, Qourd-neck, Rawson, Howard, Qoguao, a 
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35. Ambloplites rupestris (Rafinesque). Rock Bass. 
Common ; Long, Gourd-neck, Rawson, Goguac, Lower Brace, Torch, and Clam 

Lakes. 
36. Chaenobryttus gulosus (C. and V.). Buflalo Bass. 

Common; Rawson and Lower Brace Lakes. 

Common; Rawson, Goguac, and St. Mary’s Lakes. 

Abundant in all the lakes examined, with t h e  exception of Torch Lake, where 

b 

37. Lepomis cyanellus Rafinesque. Bufalo Sun-jish. 

38. Lepomis pallidus (Mitchill). 

none were found; also taken in the Kalamazoo River. 
39. Lepomis megalotis (Rafinesque). 

Blue-gill, Bream. 

Not common or rare; Rawson, Payue’~, and Clam Lakes; Ealamazoo River. 

Has the same distribution as Lepomis pullidus. 

Common in Torch Lake and the Ealamazoo River. Two young were taken in 

Large-mouthed Black Baas, Green Bass, Gvay Base, Oswego 

Abundaut; Long, Austin, Indian, Gourd-neck, Rawson, Howard, Goguac, Payne’s, 
Barnum, St. Mary’s, Upper aud Lower Brace, Lyon, Torch, and Clam Lakes; Earlama- 
zoo Eiver, at Marshall and Battle Creek ; Spencer Creek. 
43. Etheostoma nlgrum (Rafinesqne). 

Creek and Marshall; Spencer Creek. 
44. Etheostoma caprodes zebra (Agassiz). 

40. Lepomis gibbosus (Linnrcus). Purnpkii~-seed. 

41. Micropterus dolomieu (LacBpBde). 

Goguac Lake. 

Smull-mouthed Black Bass. 

42. Micropterus salmoides (LacBpBde). 
Bass. 

Common; Long, Qoguac, Torch, and Clam Lakes; Kalamazoo River, at Battle 

Common; Goguac and Torch Lakes; Spencer Creek. 

One specimen found in  a fish-box a t  Long Lake. It was said to have been caught 
45. Etheostoma aspro (Cope & Jordan). 

in the Ealamazoo River, a t  Kalamazoo. 
46. Etheostoma cmruleum Storer. 

h 

Common in the Kalamazoo River, a t  Battle Creek and Marshall. 

Rawson, Goguac, St Mary’s, and Thayw’s Lakes. D IX, 11; A 11, 7; lateral line 

None of the specimens observed in Rawson, Gognac, anti St. Mary’s Lakes were 

47. Etheostoma fusiforme eo8 (Jordan & Copeland). 

58-60, tubes 15-22. Cheeks scaly. 

over 45”” in length, while all from Thayer’s Lake were 55mm long. 
48. Etheostoma exilis (Girard). 

Clam Lake. D. VII, 10; A. 11, 7; lateral line extending to end of anal, scales 
55; tubes interrupted, 37-40. Cheeks naked. This is probably also a variety of E. 
fusiforme. 
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49. Perca flaveacena (Mitchill). Pellow Peroh.. 
Abundant in all the lakes examiued. 

Two specimens caught in Gourd-neck Lake. 

Oommon; Rice Oreek, Spencer Creek, and Rapid River; Torch Lake. 

Fifteen specimens taken from the stomach of a h'alvelinzcs namayoush, which was 

SO. Stizoatedion vitreum (Mitchill). 

51. Cottue bairdi Girard. ' Miller's Thumb. 

Wall-eyed Pika. 

52. Triglopsisthompeoni Girard. 

caught in Torch Lake. 
53. Lota Iota (Linuraus). Ling,  Lutuyer. 

Common in Torch Lake. 
INDIANA UNIVERSITY, February 18, 1889. 

7.-NOTES ON FISHES FROM THE LOWLANDS OF GEORGIA. WITH A DESCRIP- 
TION OF A NEW SPECIES (OPSOP(E0DUS BOLLMANI). 

BY CHAS. H. GILRERT.. 

During the latter part of June, 1889, Mr. Uharlrs H. Bollman, assisted by Mr. Bert 
Fesler, undertook the exploration of the lowland streams of tho Southern Uuited States. 
in the interests of the U. 5. Fish Commission. The work was but fairly begun, when 
Mr. Bollman was prostrated by an attack of fever, which proved fatal. The following 
notes are on the material collected by him. The streams examined are thus described 
by Mr. Bollman: 

(a) Brier Creek at TVaynesBorough, Ba..-A cold, sluggish stream, with steep banks, 
and apparently hard, sandy bottom j about 10 feet deep, and 40 to 50 feet wide, arid 
without shallow sljots. The specimens were chiefly obtained in :I very smal l  lagoon, 
with muddy shores, a short tlistarice from the main stream. 

( B )  A sinall stream in the eozctl~ern suburbs of Bnvanlza.'l.-This is a small, sluggish 
stream, about a mile long. At t h e  place seined i t  was 6 to 10 feet wide aud 2 to 4 feet 
deep, with a very muddy bottom. 

( c )  Tlw Ogeecliee Biver at Jfillen, &.-At this point the river is deep and sluggish, 
and overhung with dense vegetation. Greatest width, 40 to 50 feet j depth, 4 to 10 
feet. On account of the depth and the character of the shores, seining was done in 
a small running lagoon, a few miles southwest of Millen. Eere tho water was very 
muddy, the bottom being of mud in the shallower parts near shore, and of compact 
sand in the deeper portions. Fishes were most abundant in the shallower water near 
shore, uoue except minnows being found in the deeper runnil% Part. 

(a) Buckhead Creek, a tributary of the Ogeeekee River at Millen.-The stream was 
seined :it the railroad bridge, 1 mile southwest of Millen. At this poilit the creek is 
40 to 50 feet wide, and 8 feet deep in midstream, with a bottom ot hard sand. Most of 
0 

Bull. U. 8. 3'. C., 88-15 
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the collecting was done i n  a small a rm j u s t  above the bridge, with a bottom of mixed 
sand and mud. 

( e )  The Satilla River at Wapross.-This is a moderately swift swamp-water stream, 
with a bottom of' white sand. The depth was 8 to 10 feet in the channel; the width 60 
to 70 feet. Temperature 76O on J u l y  2. The sand-bars were the only places that could 
be examined, and they yielded almost nothing. The fishes were principally obtained 
in a small lagoon 3 to 5 feet deep. 
1. Noturus leptacanthus Jordan. 

One specimen obtained in the Ogeechee Biver. 

A few obtaiued at Millen. A. 21 to 23. 

Several specimens obtained at Savannah. I know of no characters distinguishing 
Southern specimeus (niveiventris) from Northern (albidus, lophius) or from South- 
western ( lupus) ,  and unite them therefore under the oldest name. 
4. Erimyzon sucetta (LacBphde.) 

transverse series. 

2. Ameiurus platycephalus (Girard). 

3. Ameiurus albidus (LeSuour). 

Three specimens from 1,he Ogeechee River, a t  Millen, have the scales in 36 to 38 

5. Notropis roseus (Jordau.) 
This species, hitherto k n o m  only from a few specimens taken in the Tangipahoa 

(Notalbany) River in Louisiaua, seems to be the most abundant minnow in the low- 
laud streams of Georgia. It was obtained in  every stream examined, Brier Creek, 
the Ogeechee River, and Satilla Xiver, and was everxwhere common. It much resem- 
bles N. ckalybmus, with which it is found associated, but may be distinguished at  once 
by the broader head, blunter snout, and less oblique but somewhat larger mouth, the 
black lateral band less intense; and uot incliiding the lower jaw ; the anal is quite 
constantly I, 7, instead of I, 8 as in chalybmeus. The head is shorter than indicated 
in the original description, averaging 4g i n  length, and the depth is somewhat greater. 
6. Notropis chalybaeus (Cope). 

Abundant in the Ogeechee River a t  Millen. 

Two specimens taken iu B lagoon of the Ogeechee Itiver a t  Millen. 
7. Opsopceodus emiliae Hey. 

Agreeing with 
the original description in having the lat. 1. complete. All northern 8pevimens ex- 
amined have it incomplete, and may beloug to a distinct geographical variety (megabps 
Forbes). 
8 Opsopoeodus bollmani 81). nov. 

Differing from 0. eifiiliw iu the nearly horizontal mouth with lateral cleft, and in 
the conspicuous ronnd black spot at base of caudal. 

Head small, snout compressed, slender, somewhat rounded a t  tip, resembling 
Hybopsis Zabrosus. Mouth mall ,  subterniinal, usually slightly overhung by the snout, 
the cleft slightly oblique j maxillary reaching vertical from posterior nostril, shorter 
than snout, 44 in head. Eye equaling snout, 38 in head, less than interorbital width. 

Pharyngeal teeth 5-5 or 4-5, with well-developed grinding surface, one edge of 
which is conspicuously serrated, though less strongly so than in e m i k .  The pharyn- 

. 
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geal bones are, as in the latter, very small and weak, scarcely half the size usual in 
Notropis; the base of the bone is ’abruptly dilated a t  outer third, 88 iu emilia?. 

Origin of dorsal behind insertion of oentral~+ slightly neirer base of caudal than 
tip of snout; anterior dorsal and anal rays longest, the outer margins of these fins 
concave. Pectorals not reaching ventrals, 
the latter to, or nearly to, vent. 

Oaudal stroiigly forked, the lobes acute, 

Lateral line incoruplete, present on 7 or 8 of the aiiterior scales only. 
Head 4Q to 49 i u  length; depth 4+ to 5. D. I, 8; A. I, S. Scales 37%; the breast 

scaled. 
Color iu spirits: Dusky olive, lighter belo\v, the scales c o ~ ~ s ~ ~ i c u o u s l ~  margined 

with dusky, giving a checkered appearance to sides. A dusky lateral band passing 
through eye, and downwards to mouth, iricludilig tip of lower jaw; above this a con- 
fipicuous V-shaped light area on snout. A round, black blotch 011 base of caudal, 
nearly as large as eye. A dark dorsal streak, and one backwards from anal. Flus 
dusky; in males, a black blotch ou first two dorsal rays, the marginal third of fin 
dusky ; anal and ventrals broadly margined with blackish. 

Pive specimens, the longest 2 iuches long, were obtained in a lagoon of Buckhead 
Creek, a t  Millen, Ga. 

9. Notemigonus chrysoleucus bosci (Cuv. & Val.). 

Brier Creek aud the Ogeechee River; abundant. A. 14 to 17. 
10. Chologaster cornutus Agassiz. 

Chologaatw avitus Jordan and Jenkins, Proc. U. S. Nat. MuB., 1689, p. 356. 
A single specimen less thau oiie inch Ioug, from Milleu, (3%. Agreeing wholly with 

Dr. Jordan’s specimens from Dismal Swamp, except that the caudal fiu is more largely 
dusky, the sub-basal white band being represented only by a transluceut area on 
upper and lower rays near base. There can be 1ittle.doubt that this is identical with 
the oormutus of Agassiz, differing from the original description only in being more 
slender. 

11. Fundulus heteroclitus (Liuu.) 

Not abundant; takeu in a small stream in the suburbs of Savannah, Ga. 
12. Zygonectes nottii Agilssiz. “Star-headed minnow.” 

Futidulua zoi~atris Cuv. & Val., XVIII, 196. 

zygonectea lincolattia, Agussiz, Amer. Journ. Soi. Arks, 1854, 353. 
Zygoneotes oratioulu, Goodo & Be:111, Proo. U. S. Nn8t Mus., V, 433. 
Zygoiisotebl zonifser, Jordan & Meek, Proc. U. S. Nnt,. MIIS., VII, 482. 

Haploolrilua gowattcs, Glinther, VI, 316; not Eaos 
aoiintus Mitohill. 

Abundant in lagoous coniiccted with the Ogeechee River, and its tributary Buck- 
head Creek, at Milleu. 

I agree wit,h Prof. 0, p. Hay in ideiltifying craticula with wt t i i .  The “ft~~it~ter 
interrupted liues” are in females visible ouly towards the baclc, in males more con- 
spicuous, and present also OH middle of sides. 

Zygonectes zonifer was based ou m d e s  of this species. The vertical bars vary in 
width a i d  also iu number, ranging from eight to fourteen. 

Zygonectes guttatus Agassiz (1. c.) seems to be identical with &go?ceotes escambin: 
Bollmau (Proc. U. S. Nat. Mus. 1886, 603), itntl must supersede the latter. 

A few also takeii a t  Savannah. 
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13. Gambusia patruelis Baird I% Girard. 
Brier Creek at Waynesborough j Savannah ; lagoons of the Ogeechee River ?ti 

Millen ; Satilla River at Waycross ; everywhere abundant. 
14. Mollienesia latipinna Le Sueur. 

Abundant at Savanuah. 

Brier Creek, Ogeechee River. 

Brier Creek, Ogeechee River, Satilla River. 

Abundant at Savannah. 

Ogeechee and Satilla Rivers ; abundant. 
19. Aphredoderus sayanus (Gilliams.) 

Several specimens taken in the Ogeecliee River a t  Millen, and thb Satilla a t  Way- 
cross. In t h e  smallest ($ inch long) the veut is midway between base of ventrals and 
front of anal 
20. Elassoma evergladei Jordan. 

A single speoimen from t h e  Satilla River at Waycross, answering well the orig- 
inal description, but with the anal III,7, instead of III,5. Lat. 1. 27. Fins 
all high, the ventrals reaching slightly begond origin of anal, thw longest dorsal ray 
lg in head. In spirits, Fdint traces of 6 or 7 dusky cross-bars; a white area on base of 
caudal. In life, “ a  blue band under eye and a number on sides. D. spines with blue.” 
21. Centrarchus macropterus (LacBpBde. ) 

15. Lucius americanus (Gmelin.) 

16. Lucius reticulatus (Le Sueur.) 

17. Anguilla anguilla chrysipa (Rafinesque.) 

18. Labidesthes sicculus Cope. 

D. IV, 9. 

Found very abundant in a lagoon at Millen. 

A single specimen from Millen, Oa. 
23. Enneacanthus obesus (Baird.) 

One specimen from Millen. 

Many specimens from Millen and Waycross. 

Millen. 

Abundant at Waynesborough and Millen. 

Wayuesborough, Millen, and Waycross. 

Many small specimens were taken in Buckhead Creek at, Millen, Ga. 

22. Enneacanthus gloriosus (Holbrook.) (==E. sirnulane Cope.) 

24. Lepomis punctatus (Cuv. & Yd.) 

25. Lepomir, auritus (Li,nnrous.) 

t 
26. Lepomis megalotis (Refinesque.) 

27. Lepomis pallidus (Mibchill.) 

28. Etheostoma nigrum olmstedi (Storm.) 
1). IX or 

X, 13 t,o 15; A. I, 7 to 9. Lat, 1. 47 to 62. Cheeks naked or partly scaled, breast 
naked j nape qith few scales or none. 
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29. Etheostoma nigrofaaciatum (Agassiz.) 
One specimen from Millen. 

30 Etheostoma fusiforme (Girard.) 
Many specimens from Millen and Waycross. These differ from the western and 

southwestern form (gracile), iu the scaly breast, the absence of the conspicuous black 
bar near base of spinous dorsal, and the dull coloration of the*sides. 

D. IX or X-10 or 11 ; A. 11, 7 or 8. hat. 1. 47 to 55, pores present on 20 to 30 
scales. 
31. Etheostoma squamicepe Jordan. 

A 8ingle specimen from the Ogeechee River a t  Millen. This species varies ex- 
cessively in squamation of head, and in size of fius. The specimen before me has 
cheeks and opercles scaly, the nape, breast, and top of head naked. D. x-11; A. 
11, 9. Lat. 1. 46, the pores wanting on 6 scales. Branchiostegal membranes rather 
broadly joined across the throat, the width on median line equaling three-fourths 
diameter of eye. Color as usual j caudal with three conspicuous black spots a t  base. 

UNIVERSITY OF INDIANA, October 24, 1889. 
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1. INTRODUCTION. 

. The following studies upon the sturgeons and sturgeon fisheries of the Eastern 
rivers of the United States were uudertakeu in the spring of 1888 at the suggestion 
of the U. 8. Oornmissioner of Fish and Fisherieg Prof. &rshali McDonald. 

Pursuant of these purposes, I repaired to Delaware City, Delaware, a very impor- 
taut center of the sturgeon fishery, in order to collect data respecting the fishing; also 
to study the variations presented by the individuals of the common sturgeon; to 
determine the number of species taken in the Delaware River; their food, relative 
abundance, and value; and to find out, if possible, if artificial propagation might be 
Successfully carried on. The latter part of the month of May and nearly the whole 
Of June, 1,388, were devoted to these objects. 

231 
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The results which were obtained were to some extent unsatisfactory, owing tothe 
difficnlty of obtaining an abundance of living ova, aud the difficulties attending their 
fertilization by artificial means, as well as rearing the embryos. Notwithstanding 
these untoward conditions, a number of novel facts were collected and experiments 
were carried out which mus t  be of great significance in any further attempts a t  the 
artificial propagation of these immense fishes. Amongst the most important of my 
results, the observation which I regard as of the greatest practical value, is the de- 
termination, by experiment, that i t  is possible to quickly obtain both living ova and 
spermatozoa from recently-captured fishes by Ctesareau section. The only ova which 
I wccreded in fertilizing were obtained from females' of the common sturgeon by 
cutting open the abdomen of the still living fish. Forcing out the OVR by pressure, as 
practiced with the shad and salmon, is not feasible in the case of the tlturgeon, and 
the removal of the ripe ova from the abdominal cavity of the parent fish may be far 
more expeditiously effected by slitting open [,he body cavity, in t h e  manner usually 
practiced in dressing the carcass for market. 

The milt is most readily obtained in a similar way from the recently captured and 
living ripe males, only that in this case pieces of the eiiormous testes are cut out and 
the milt  pressed from the fragments. The success which followed the usual methods 
of fertilization proves conclusively that vast numbers of embrgos could be hatched 
annually from eggs thus obtained arid treated. The number of millions which could 
be reared in th i s  way would depend entirely upon the number of trained spawntakers 
promptly on duty when spawning fish are taken by the fishermen, and the extent of 
the facilities for hatching them and protecting them against the attacks of Acldya 
and iS'aprolegnia, forms of fungi which were found to be most seriously destructive to 
the life of the ova of the Rturgeon in moderately qnict waters. 

Other practical information .which was obtained related entirely to the manner in 
which t h e  eggs must be treated in t h e  work of artificial propagation. The extent 
and value of the caviare industry was also investigated, as well as the determination 
of the number of species which frequent the Delaware and other Eastern rivers in 
which sturgeons are taken. The important fact was also determined that the common 
sturgeon (Acipenser sturio) is the only species which is at  the present time of any 
commercial value iu the fishery of the Delaware. It was my good fortune also 
to secure no less than five specimens of the A. brevirostris of Le Sueur, which has, so 
far as 1 can learu, not been certainly recognized since that naturalist's time; recent 
writers have in fact almost uniformly confounded it  with the common and far inore 
abundant species. This species was originally discovered in the Delaware, and there 
have been, so far as I can discover, no trustworthy identifications of the species from 
any other waters. That i t  has a wider distribution is probable j it may be that its 
principal center of distribution is other than the river in which i t  was first taken. 
The comparative raritx with which i t  is taken speaks much in favor of this view. 

The embryological data of this monogral)h have been drawn partly from original 
aources, namely, from the embryos which I succeeded in rearing from artificially fer- 
tilized eggs, and partly from the work of other authors. The embryos of the common 
sturgeon here illustrated are, a8 far as I have been able to learn, the first of that species 
that have ever been figured. While it may occur to some persons that the attempt 
to complete the survey of the external features of the ontogeny of the sturgeons from 
the work of others is a uveless duplication of labor, I wish to here state that it seems 

' 
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to me that, so far from that being the case, it has only thus been made possible to get 
something like an adequate notion of the remarkable changes through which these 
fishes pass, from the time the egg is fertilized until adolescence is reached. To this 
end I have had no hesitation in laying under contribution the labors of Knoch, Salen- 
sky, Parker, and Balfour, 011 the larval stages of the sterlet, i n  addition to what I have 
beeii able to glean in regard to the  tlevelopmeut of the common species. 

Upon reacbing the fishing grounds I was iirst made aware of the great unlikeness 
in the outward appearance of' the young, from 5 inches to 3 feet in length, as compared 
with adults of the cominon species. This fact led me-to examine somewhat closely 
into the visceral anatomy of the young, with the result of finding that the interual 
differelices are as great as the external ones, as the accompanying plates displaying 
the viscera will testify. Between the youngest obtaiuable material and the embryos 
studied by Balfour, Huoch, Parker, and myself, there still remained a gap so great 
that, i n  the time allotted me for the completion of my work, it was impossible to 
obtain t!e required missing stages. Fortunately those gaps are almost, completely 
bridged by the oldest larva figured by Parker, and tho post-larval stages of the ster- 
'let figured only two years ago by ZogrilE ZograPs figures, in coujunction with an 
old figure of a very young speci!neu of the gigantic Hzuo of eastern Europe. published 
in 1833, by Brandt and Itatzeburg, euable us  to trace very satisfactorily the history 
of the dermal armature of the genus. Comparisons of these disclose the fact that the 
dorsal row of scutes on the body appears first, theii the lateral, and last of all the 
ventral rows. Other changes in outward appearance also occur, which can only be 
fully appreciated by reference to the figures which have been reproduced in the 
plates accompauyiug the text of this paper. These facts i t  seems to ~ u e  are a sufficient 
warrant for my having drawn so largely from other sources. Moreover, since this 
report is intended, not &inply Sor the ipformation of naturalists, but more especially 
for those interested in the practicd question of the propagation of the sturgeon as a 
source of food, I have felt it incumbent upon me to give as full and popular an 
account of its natural history as it was in my power to produce. Some of the most 
important literature on tha subject being in German, French, and LCussian, it is neces- 
sarily inaccessible to the general reader in this country. It has therefore been with 
much pleasure that I have here brought together the figures from such out-or-the-way 
or generally unreadable foreign authorities as will give such a reader a fdir notion of 
the singnlar changes which these huge fishes undergo in the course of their lives. 

The illustrations of the adults are from photographs, reproduced bY one ofthe many 
recent and highly successful pliotogravure processes. These give an adequate notion 
of the forrns of the heads of the adults and an idea of the texture of the surface OS the 
skin of the fresh fish such as is impossible except at, tho hands of an exceedingly skill- 
ful but expeusivo artist. I have beon impelled also to O&L' these new illustriltions of 
tire common sturgeon in view of the fact that there are not now in existence half a 
dozen illustrations of tho external appearances of this species that are trustworthy 
as to details, Nearly d l  the figures in existence are either poorly executed or taken 
from distorted or ' 6  stuffed" specimens. 

The illu&rations of the young, 20 inche~ in length, me also Photogravures, and serve 
to contrast the wide differences, in the form of the head especially, with that of the 
adults. Tho contrasts between these and the Aoipenser brevirostris figured along 
with them are equally striking, and the latter may be also profitably compared with 
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the illustrations of the heads of the adults. The photogravures of A. brevirostris also 
show the great digerence in the dermal armature of that species in comparison with 
that of the young of’ the common species. I n  the former the strong spines of the 
bucklers have disappeared, while in the latter of the same age they are still retained. 

2. SYSTEMATIC REVIEW OF TEE STURGEONS OF THE EASTERN COAST. 

The following systematic review of the sturgeons of the Easteru coast is here 
offered. The definitions of th’e order, family, genus, and the two Eastern species are 
modified and corrected SO as to correspond with the present state of our knowledge 
of the group. This has been found uecessary, since a few minor errors as to matter8 
of fact have crept into the definitions given in Jordan and Gilbert’s L b  Synopsis of the 
Fishes of North Amerioa,” upon which the ones here given are based. 

Order GLANIOSTOMI. 
A prscoracoid arch; symplectic represented by cartilage, but without membranous 

ossification; maxillary present; no suboperculum or praeoperculum; interoperculum 
present; mesopterygium distinct j interclavicles present; basihyals and ceratohyals 
without membranous ossifications j branchihyals partially invested by ossifications iu 
membrane. 

Family ACIPENSERIDA3. 
The Sturgeons. 

Body elongate, subcylindric; skin armed with five rows of bony bucklers, each 
with a median longitudiual carina, terminating in a retrorse spine iu the young and in 
some small species. A median dorsal series, and a lateral and abdominal series on 
each side, some of the abdominal series in later life (the preanals of A. sturio, and 
abdominals of A. rubicundus) becoming covered and more deeply embedded in the 
illtegument, so as to become invisible from the surface. The lateral rows of Rcutes give 
passage to  the canal of the lateral line. Between the rows of large scutes the skin is 
rough wi th  small, irregular, embedded dermal ossifications. Snout produced, depressed, 
conical or subspatulate, with sensory areolze on inferior Burface. Mouth small, 
inferior, protractile, with thickened lips, produced into characteristic marginal lobes. 
No teeth, except in the larval stages. Four barbels in a transverse series on the lower 
side of the snout in front of the mouth. Eyes small j nostrils large, with two open- 
ings, and with olfactory membrane with a smooth central disk, surrounded by a 
rosette of folds. Gills 4; branchial arches 6; an accessory opercular gill. Gill mem- 
brane united to isthmus. No branchiostegals. Maxillary distinct from premaxillary. 
Head covered by bouy scutes or dermal ossifications united by sutures. Fin-rays 
slender, all articulated, except first spine-like ray of pectoral. Uaudal with fulcra, 
pectorals placed low. Ventrals many-rayed, behind middle of body. Dorsal placed ‘ 

posteriorly; anal somewhat behind it, similar. Tail heterocereal j the lower lobe 
developed. Air-bladder large, simple, connected with the oesophagucl by a spacious 
laterally compressed, short pneumatic duct. Pseudo-branchial or spiracular gills very 
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small or obsolete. Stomach without, blind sac. Rectum with spiral valve. Mush- 
room-shaped pancreas, divided internally into C i E d  appendages, tlie exterual inter- 
spaces between which are filled up with connective tissue, so as form an apparently 
solid organ, the  cavities in which open into t h e  upper-elid of the duodenum through 
three passagea. 

“Large fishes of the seas and fresh watersof Northern regions. Most of the species 
are migratory, like the salmou which are.found in the same waters. Genera two, 
species about twenty, although more than five times that number have beeu described. 
The American specivs especially have been unduly multiplied, particularly by Au- 
guste DumBril, who has found upwards of forty of them in the museum a t  Paris. 
The actual number of American sturgeons does not exceed seveu, and is more likely 
still less. The changes with age are considerable; the snout in particular becomes 
much shorter and less acute, and the roughness of the scales is greatly diminished. 
* * * The number of‘ plates, although one of the best specific characters, is 
subject to considerable variations.” 

ACIPENSER Linnmua. 
&‘lLl.~t?Ol18. 

Bnout subconical above, more or lass depressed below t h e  level of the forehedd; 
more or less nearly flat below. Spiracular opeiiiug nearly twiee as far behind the tip 
of the snout as the eye. Caudal peduucle of moderate length, deeper than broad,&he 
lateral rows of bony scute8 distinct to the base of the caudal fin. Tail not produced 
into an abortive filanient or opisthure, as i n  Scaphirlqltcliops (shovel-nose sturgeons), 
but with its tip bearing caudal rays. Gill-rakers small. Pseudo branchia or spirac- 
ular gills preseut. Ouly two sharply defined species found in the waters along the 
Atlantic coast of the United States. Possibly three other good species inhabit the 
United States; one of these is the very distinct lake or fresh-water sturgeon of the 
lake region, and two others are said to be found or1 the Pacific coast. 
1. A. sturio L. Common Sturgeon. 

Snout one-third of the  length of the head; rounded above, nearly flat below, bluntly 
’rounded in outline a t  tip, as seeu from above, in the adult. Snout of young much 
more acute and produced than in the adult, and about half the length of the head. 
Barbels arising nearly midway between mouth and tip of snout, not reaching mouth; 
in the young longer and more slender. A median, lanceolate smooth fenestra or area 
between the parietal and frontal plates in the young, which entirely disappears with 
age. Gill-rakers small, siender, pointed, sparse, .not longer than the pupil. Small 
dermal plates between dorsa1 and lateral rows tending to form successive oblique 
rows, in which many of these small plates tend to become 1oseirg.e-shaped. Average 
number of plates in dorsal pow, 11; in lateral rows, 28; in ventral rows, 10; 4 or 5 
Preanal scates. Opisthoceritrous in young, mesocentrous in adult. Mouth narrow. 
h r s a l ,  40-44; anal, 36-30; ventral, 26; pectoral, 35; caudal, 90; lower caudal lobe 
short; peritoneum never deeply pigmented, so that the viscera when exposed are 

’ marly white. Color of skin olive-greenish above. Variety oayrlbyynclbus is based 
Partly upon the young of this species and partly upon old individuals which retained 
their unusually lengthy snouts. My own opinion is that the snout of this species 
undergoes actual shortening and loss of substance during growth. The actual varia- 
bility of this species can not be appreciated uuless oue has had the opportunitr to 
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compare hundreds of recent individuals. 
sea- board. 

Atlantic Ocean ; ascending rivers of Eastern 

2. A. breviroetris Le Sueur. Short-nosod or Blnnt-nosod Sturgeon. 
Snout of half-grown individuals about one-third the length of t h e  head, but propor- 

tionally wider a t  base than in  the precediiig species. Barbels usually arisiug a little 
nearer to tip of snout thau to the  mouth; not reaching mouth. Little or no difiereuce 
between the form ofthe siiout of the youug and adult. No smooth area or fenestra on 
the top of the head of t.he young, between the parietal and frontal plates in the median 
line. Top of head less deeplx concave between the eyes than the preceding species. 
Small dermal plates between t h e  dorsal and lateral rows of scutes never tentling to form 
oblique rows. Smaller dermal ossifications never tending to become lozeuge.shaped, 
except on the sides of the upper lobe of the caudal fin. Dorsal, lateral, arid veutral scutes 
not so closely crowded together as in the preceding species. Average uuitiber in dorsal 
row, 10-11; in lateral row, 25; i n  vcutral, 7-8; uo preaual plates. Mesoceiitrousvery 
early in life and in both sexes. The smaller dermal ossifications call scarcely be per- 
ceived by the touch iu stroking the sk in  between the dorsal, lateral, and ventral rows 
of scutes in a fresh specimen. The species is iu fact almost absolutely smooth over 
the uuarinored parts of the skin when compared with t h e  precediug. Mouth very 
wide; one-sixth wider in proportion than in the common species. Dorsal, 33; anal, 
19-22; ventral, 17-21; peotord, 30-31; caudnl, 60; lower lobe of caudal loug. Peri- 
toneurn dark brown, sometimes very dark, SO that the viscera are nearly black when 
exposed upon openiug the body cavity. Color of the skin ahove reddish brown; 
nearly white below. 

This species occurs i n  the Delaware River, whence the author of its name obtained 
it, somewhere about 1817. Since no absolutely distinctive characters have been yet 
offered by which the species wight be recoguieed, i t  has afforded me great pleasure to 
supply this lacking informatiou in the eutirely new diagnoses given above of this as 
well as the cominon species. Bow iuuch m a t )  extensive thau the Delaware Liiver its 
range may be I hiive no means of kuowiug, as I have found ouly one specimen, besides 
the five obtained by myself a t  Delaware City, which can be regarded as an authentic 
example of the species. This single specimen is in the museum of the Academy of 
Natural Sciences of Philadelphia, and consists of a dried and stuffed varnished skin 
marked in white paint ‘‘84.” It agrees in every esscutial external particular with my 
ow11 alcoholic specimens, but no record of its history is accessible amongst ihe cata- 
logues of the collectious of that institution; all traces of the old manuscript c a t s  
logues of the Bonaparte arid the other old collections of fishes belonging to the 
Academy’s museum having been lost. I have, hOWeVm, the strongest suspicion that 
this specimen, which is evidently very old, judging from its present condition, may be 
one of the originals of Le Sueur’s description published in the Transactions of the 
American Philounphical Society for 1818, though it does not correspond in minor 
details. That i t  may possibly be oue of the txpes of the species seems to me not a t  all 
improbable, from the fact that Le Sueur was also one of the early members of the 
Academy and may have presented the specimen. There can be uo doubt of its 
identity with the fresh specimens which I have made out to be the true A.  Breviroutris, 
and I have, therefore, incorporated it in t h e  list of material which I have used to 
frame the specific diagnoses of both forms. The figures of A. Brevirostris on Plate I 
of Brandt and Rateeburg’s work, is from a specimen belonging to the Bloch collection 
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and agrees closely with the dried skin in the museum of the Academy of Natural 
Sciences of Philadelphia, the lateral line being indicated in the figure as in the speci- 
men mentioned, as a well-marked canal extending across the wicie interspaces between 
the lateral plates. The figure reputed to be of this speoies which was published in the 
plates pertaining to the natural-history volumes of the quarto report on the Fisheries 
Industries of the United States is really that of the adult of the common species. 
The figure intended to represent the comtnon species, var. oxyrhynchus, in the same 
work, is merely the young of the latter, and the figure of A. rubicundus is also from an 
immature young specimen, aud far inferior to the beautiful etching of the adult, done by 
LB Sueur himself, and published with the same paper in which he described A. 
brevirostris. I append the original description of that form in order that the evidence as 
to the distinctness of this singularly well-defined species may be made more accessible. 
“2. A. brevirostrum. 

Head large, convex; snout short, pointed, with a black spot near its extremity; the 
four beards are flat, disposed in pairs, and placed nearer the nostrils than the end of 
the snout; nostrils near the eyes. though lower, the posterior one larger thau the 
anterior one, which is small and almost round; pupil of the eye rooud, irides golden j 
the length of the head, from the tip of the snout to the end of the operculum is a fifth 
part of that  o f the  body; body elongated, witli five rauges of tdbercles; back with nine 
tubercles and one at  the base of the dorsal fin-these plates are pretty regular, oblong, 
radiated, and surinouuted with a sharp keel ; sides with twenty-six tubercles, irregular, 
largest on the anterior part of the body, and obloug on the posterior part, the latter 
presenting a small carina. Sometimes oue remarks betweeu these tubercles the riidi- 
ments of ot8hers ; the plates of the abdomen are obloug and small, on the left side five, 
on the right side three, placed opposite to the center of the former; before each 
abdominal fin there is a small tuberclo ; the skin above is of a blackish color, tinged 
with olive, with oblique blacli: band1s, anti other corresponding ones, of a paler hue, on 
the sides ; the deep color of the upper parts does not transgress the lateral line formed 
by the tubercles ; sides reddish, mixed with violet ; abdomen white; the fins are of 
a medium size. 

6‘ The head, which is rernarlmble in this species, varies a little in the varieties which 
follow ; in thrs i t  is short in proportion to its breadth, betweeu the eyes it is depressed, 
and in width S& iuches, betweeu the auricular orifices Ispiracles] 3 inches, from t h e  
end of the snout to the eye 2k inches, length of the whole head G& inches ; the auricular 
brifices are situate 13 inches behind the eyes, and near the rim of the bony shield of 
the head; the plates in general of this species are rugose and regularly radiated j 
the skin which appears smooth, is nevertheless furnished with sulrtll spinous asperi- 
ties which reiider it disagreeable to the touch, and there is a kiuti of reglllarity 
observable in the dispositions of these spines, which are scattered equally over the whole 
skin ; the regularity is not perceptible in the A. rubicundus and its varieties, the spines 
Of which are inore numerous and more serrated. 

6 L  The individual described was a female; its length 2 feet 9 inches from the tip of 
the snout to the fork of the tail, which was furnished with lozenge*formed plates. 

“This species is rare. I have been enabled to behold but two specimens. It 
inhabits the Delaware. 

“First variety. Length 1 foot 7 inches; body with five rows of tubercles, all very 
entire, well defined, and radiated, surmounted with a carina, projecting behind into a 
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spine ; t h e  two first abdominal plates are imbricated, the remainder a t  equal distances, 
arid seven on each side; side plates twenty-six, dorsal plates nine, and one at  the base 
of the fin ; between the dorsal fin and the tail, and likewise between the anus and anal 
En, and the last and caudal fin, there are sometimes one simple plat8e, and sometimes 
several plates, in this species; the head only presents the difference of its snout 
being a little more elevated, and it is not convex between the nostrils ; the small as- 
perities of the body are nearer together and more numerous than in the preceding. 
Inhabits the Delaware. 

‘ 6  Second variety. Dorsal plates ten, including that a t  the base of the fin, lateral 
plates twenty-three, abdominal. seven ; all pretty regular and radiated, without carina 
and spines-these plates appear to have replaced those of the first growth, they not 
having been worn or rubbed; head large, short, and resembling that of the first de- 
scribed of th i s  species ; snout larger and rourider than in the first variety; leugth of 
specimen 2 feet 4 inches. 

LLThird variety. This individual resembled the last in its form and size, but had its 
siiout more pointed, flatter above, and more elongated, narrower, and more concave; 
body with five rows of tubercles, those of the back uiue, including the one a t  the base 
of the fin, regularly radiated, raised into R sharp keel, and termiuated in a central 
point; lateral plates twenty-three, slightly carinated ; the plates of the abdomen are 
seven with a hardly perceptible keel-the form and disposition of the tubercles are 
pretty regular ; between the lateral plates there are several sinaller ones. It is very 
remarkable that the left side only of this specimen had a range of eleven tubercles and 
several rudiments of others, situate between the lateral and abdominal rows. Inheb. 
its the Delaware. 

6‘ This species, which is not the object of a specral fishery, is neverthelew more 
sought after, and coinmands a higher price, than the large common species, which 
attains to the length ofabout 10 feet. The A. brevirostrum and its varieties are brought 
to the Philadelphia mitrket in the vernal season and fetch from 25 to 55 cents apiece. 
They are eaten by the commou people only.’7 

(These last remarks, as to the estimation in which the A. brevirostris was held in Le 
Sueur’s time, do riot hold at present. It does not seem to be eaten at all by the present 
generation of Delaware fishermen.) 

The foregoing descriptions, based on the five specimens which fell into Le Sueur’s 
hands, agree in all essential rerJpects with my own observations. He gives the color 
perhaps too dark, as 18 also shown by the skiu in the museum of the academy, but 
that specimen shows the dark bluish oblique cloudings or bands which he refers to as 
occurring on the sides, and which are faintly perceptible even below the level of the 
lateral rows of plates. Some of my specimens are much darker than others, deep 
brown on the back, verging to a warmer, richer brown on the sides, but reaching 
only, as he observes, to the lateral rows of plates. 

Le Sueur also distinctly confirms my conclusion that the species is always small; 
his largest example was a female measuring but 33 inches; the largest one that I 
obtained was only 23 inches long. He also states that it is rare, ,just as I learned was 
the case upon making an attempt to get a series of’ examples, all of which mere taken 
in herring and shad gill nets. The characteristic dark-brown or brown color of the 
animaJ ; its small size, wide mouth, comparatively smooth skin, early maturity, ren- 
tler it impossible to question the identificatioii which is thus established. The color 

Taken in  the Delaware. 
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~ t e r d  sootes. Ventral HGUteS. 
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alone is diagnostic; none of the xoang of the common species are dark-colored, while 
the characteristic dirty olive green or brownish, with a shade of green in it, is always 
markedly characteristic of the common species a t  all stages of its growth. Le Sueur's 
incidental remark as to the length of the common species in his day shows, if his 
report signifies an average, that it has since then diminished in size. 

A. brevirostris is ncver taken in the large gill-nets used in capturing the common 
form, for the reason probably that it never reaches a large enough size. This con- 
clusion is confirmed by the fact that sexual maturity is reached much earlier than in 
the common form as is proved by the condition of the reproductive organs of the suite 
of examples in my possession. Out of' the series of five specimens the sex may 
easily be made out by inspection of the young roes and milts of four of them. The 
smallest specimen even, although only a little over 18 inches in length; has the internal 
reproductive organs far more developed than specimeus of the common species of the 
Same size. In  fact, I have not been able to make out the sex with certainty by simple 
inspection with t h e  naked eye, in specimens of the common species, as large as my 
largest examples of A. brevirostris, measuring 23 inches in length. These data, taken 
in connection with the presence of the long lanceolate median fontanelle or fenestra 
ou the top of the head of the sharp-nosed young of the common species, show that the 
latter matures much later m d  only after becoming much larger than the A. brewirostrh. 
The latter probably correspoiids to the sterlet of Europe as respects size and pre- 
cocious maturity, but differs entirely from it in its dermal armature, which is essen- 
tially mesocentrous, while in the sterlet the dermal arm&ure is opisthocentrous. 

Preanal plater 

Present. . - - ~ 

... .do ....... 

.... do ........ 

... .do ........ 

... .do ........ 

.... do ........ 
.. do ........ 
.... do ........ 
... .do ........ 

- 

3. THE DERMAL ARMATURE OF TEE BODY. 

Specimens. 
-.___________ ____ 

No.1. A .  ettwio .......................... 
No. 2. A .  sturio.. ........................ 
NO. 3. A .  Etll'l%O. ......................... 

NO. 6. A .  8tUriO.. ........................ 
No.6. A .  sturio.. ....................... 
No.1. A .  sturio ......................... 
No. 8. A. sturio.. ........................ 
"0. Q. A .  sturio ......................... 

Average ......................... 

N0.4. A. sturio. ......................... 

~ 

The armature of the body and tail is subject to a good deal of variation in both 
of t h e  species of sturgeons found in tbe Delaware. This is well shown by the follow- 
ing table, giving the number of dermal scutes found in the dorsal, lateral, and ven- 
tral rows in the young and adults of Acipenser sturio, and in the young and probably 
two-thirds mafure stage of A. brevirostris Le S .  

Dorenl HC 

.. -- 

lo 
11 
12 
13 
11 
11 
10 
11 
11 -- 
11a 

... 

(The vulgar fractions in this table art) used to indicate the number of scutes in the latoral and veutral 
row8 of opposite sides of the body.) 

Remark~. 

Pour1g. 
D O .  
no. 
Do. 
Do. 
Do. 
Do. 
Do. 

Adult. 
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Caudal. 

90 

Db 

60 
. . . . . . . . . 

. . . . . . ~. . 

..... . . 
60 

No. 10. A .  stub.. .._. . 10 

No.11. A .  stun'o ....-.. 11 
No. 12. A .  brevirostris.. 12 
No. 13. A.,brevirostris.. 11 
No. 14. A .  brevirostris . . (et) 10 
No. 15. A .  brevirostris.. 11 
No. 16. A .  brevirostris.. 11 

________- 

I ~ ~ ~ ~ . ~  

N. 
2.085 

* 49 
.54 
.46 
.58 
.5n 
.E12 

Remarks. 

Adult upocimen 
in Cope's Coll 

Delaware City. 
DO. 
Do. 
Do. 
Do. 

MUU. Aona. Nat. 
Sci., Phila. 

Frequently the last dorsal scute, j u s t  in frolit of the dorsal fin, is divided in the 
median line as indicated in the formula of the dorsal scutes of No. 14, or, there may 
be two small scutes partially intercalated between the tenth and eleventh dorsal on 
either side of the median line. 

The contrasts between the dermal armature of the dorsal, lateral, and ventral 
rows of plates is sufficiently well marked to constitute a good specific mark of dis- 
tinction; but these are not the only differences which the integuments of the two 
species present when compared together. 

In  the young of A.  sturio, the most deeply pigmented portion of the integument lies 
above the lateral row of scutes, while the abdomeri presents almost a silvery white 
tint. I n  the adult, 011 the other hand, the pigment is extended somewhat farther 
down the sides and becomes different in color; so that instead of being greenish- 
brown, as in the young, there is a more decided greenish or olive tint observable over 
the back and sides. 

The skin of A.  brevirostris in specimens up to nearly 2 feet in length IS nearly 
smooth, in a fresh specimen, between the dorsal, lateral, and ventral rows of scutes, 
and of a richer and darker brown than in A. sturio. 

I n  the young of a A. sturio, on the other hand, the skin in the same region is 
beset with minute, retrorse, dermal denticles, having an acuminate tip and a flat ex- 
panded base embedded in the integument. There cai  bo little doubt, that the sharp 
tips of these denticles represeub, in part at least, the enamel caps of the dermal 
denticles of other fishes, while the expanded flat bases represent the cementum plates 
of such teeth. 

As the animal becomes adult the well-marked roughness or shagreen-like feel of the 
skin in A.  sturio, becomes less marked; the fine points or denticles projecting above the 
general level of the integument are no longer observable unless one exerts some pres- 
sure upon the  skin, especially along the sides and ventral surface. The small, isolated 
denticles, with their circular basal plates, as seen in the young of A. sturio, are 
replaced in the adult by small 1ozenge.shapecl iutegumentary ossifications standing in 
oblique rows between bhe dorsal and lateral rows of scutes. The edges of bhese loz- 
enge-shaped pieces approximate each other much more closely than do the edges of 
the basal plates of the small integumentary denticles of the young. It is also clear 
tlht these latter stand in a genetic relation to the lozenge-shaped plates on the sides 
of the body of the adult sturgeon; that the basal plates of a number ofthe small der- 
mal denticles of the young have fused together by their edges to form the larger 
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rhombic scutes, j u s t  as in all probability the dorsal, lateral, and ventral rows of scutes . 
were in part formed, but a t  a very much earlier atage. 

The decreased roughness of the skin as observed in the adult of A. sturio is due in 
part to the erosion of the apices of the dermal denticles and the loss of the acuminate 
tips of the larger scutes, and in part also to the fact that the integument gradually 
thickens and the basal ossifications siiik into i t  more deeply. This is well illustrated 
by the history of the preanal plates. These plates in the young are very obvious 
externally as a closely aggregated group, but in the adult they frequently become so 
deeply embedded in the integument that o m  must feel for their presence through the 
abdominal walls of this region. 

The gradual loss of integumeutary asperities is apparent ill other regions in the 
transition from youth to age. This is especially noteworthy in  regard to the pair of 
large, nearly rhomhic bucklers between the bases of the pectorals just behind the 
isthmus. In the young of A. sturio these bucklers have strong carinae along their 
inner, longitudinal borders; in the adult, on the contrary, these cariuae are quite oblit- 
erated externally. 

The young sturgeon, as n consequence, is provided with a dermal armor which is in 
some respects much more efficienf thau that of the adult. One is remiuded very 
strongly of the strong, sharp spines which aro fouud or1 the heads and edges of the 
opercles of the young of many strictly marine fishes, where in some forms, sucli spines 
are so strongly developed as to render it difficult to realize that they are eveutuelly 
suppressed 80 as to be practically without any spinous defensive apparatus in the 
adult stage. 

That such a change occurs in the sturgeons generaIly is proved by the very promi- 
nent retrorse spines found surmounting the posterior moiety of each of the dorsal, 
lateral, and ventral plates of the yonug from 9 to t8 inches in length. 

In still younger stages of A. huso under 2 inches in length, according to tho figures 
of Brandt and Rataehorg, Plate XLIV, Fig. 82, this central, thorn-like portion of each 
of the bucklers is still more prominelit thau in specimens a few iuches longer. As the 
animal grows still larger, as in examples of from G to 10 feet in length, the retrorse, 
thorn-like character of the median prominence on each buckler vanishes, and all that 
remains to indicate its former presence is a very low couicitl, or ridge-like elevation 
i n  the middle of each plate. This chauge in the external armature of the bony plates 
is due partly to the manner in which they increase i n  size and pitrtly to the erosion of 
the prominent external median portion. 

The advaritage of the markedly rougher armature of the YOUW in the strWgl0 for 
existence is obvious, as it is clearly adapted to render the yollrlg animals Iess conven- 
ient of deglutition or mastication by the mort: ravenous predaceous forms iuhabit- 
ing the same maters. 

The marked difference in  external features between the young and the adult has 
invited the misguided attention of systemittic writers, chief amougst whom must be 
mentioned Augusto DumBril, who has divided the genera foulld in various pnrts of the 
World upon tho basis of the position of the armature of the bony integumentarJ- Plates, - 
a8 a little acquaintance with the developmerit of these fishes Would enable any one 
to predict, the spinous prominences are fouud in a posterior position in the smd1 
species, while in the larger species this prominence is about t'he ceuter of each plate. 
The groups, Opisthocentres and Mesocentres, of Durndril are therefore founded upon more 

. 
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or less unreliable and transient characters, as is proved by the fact that upward of 
forty American species have been discovered by this reckless author amongst the ma- 
terials preserved in the Museum d’Kistoire Naturelle a t  Paris. The aotual uumber of 
American species of sturgeons is seven, according to Jordan and Gilbert (Synopsis 
Fishes, N. Am.,  p. 85), and probably even less according to these authors. The fictitious 
species, A. oxyrhynchus, has clearly been based for the most part upon the young 
of A. stzcrio, as is shown by some of the reputed figures of the former. Referring to 
the original description by Mitchill of A. oxyrhynchus, i t  is clear from a letter which he 
quotes from a Mr. De Witt, that then, as now, it was supposed by some of the fisher- 
men that the sharp-nosed, small stargeoiis were a distiuct species. This belief is 
widely prevalent amongst the sturgeon fishermen of the Delawa,re River, where the 
young animal is popularly kuown as the “Mamoose,” probably an Indian name, as 
I hear from my friend Mr. John Ford. 

It argues very unfavorably for the sagacity of Nitchill that he should have omitted 
to note that in the young, sharp-nosed forms, the roe is never developed to maturity, 

Only one large exarnpleof the loug-snouted form amongst huodreds of specimens of 
A.  Rturio has fallen under my observation, and this specitneu did not appear to me to 
be essentially different from the usual blunt-nosed adult form, except iu  a proportion- 
ally longer snout. Further observation also showed that no two individuals presented 
exactly the same form and proportions of the snout and head ; i t  is therefore clear that 
the Acipenseridcc are variable to a high degree? and that the selection of a inarked rari- 
ation as the  type of a distinct species, without the study of a great many specimens, . 
is to say the least, a very unscientific proceeding. The extreme rarity of adult 
instances of this variation is further proof that it is scarcely fair to consider it a sub- 
species, especially since i t  is known that such individuals are taken iu association with 
the usual form of A. sturio. 

A careful study of the dermal plates of the young of A. sturio shows that they 
increase in breadth and leugth in the course of further growth, to some extent, a t  least, 
by the fusion of the basal plates of the dermal denticles to their edges. This is also 
very evidently shown by their greater height as compared with their breadth iu still 
younger specimeus, as shown by the illlistrations of the very youug of A. huso given 
by Brandt and Rateeburg. This method of their growth is continuod until tho dermal 
plates measure 3 or 4 inches across, so that as a result the growth iu length and 
breadth is much tnore, rapid than their growth in height. This method of growth 
also serves to explain in what manner the distinction betweeu the .opisthocentrous 
and mesocentrous plates arises; as a consequence, it is easy to see that there can be 
no hard and fast line between the one and thc other form, both being merely younger 
and older stages of the development of the dermal plates. 

This conclusiou may be still further fortified by the circumstance that i t  is only the 
species which are smallest that are markedly opisthoceutrous, while the larger are 
mesooentroiis, as  shown by Dumbril’s own comparisons. 

Of what value such characters are in classification may safely be left to those who 
have the proper morphological training to use them with discrimination. That these 
characters have not been used with discrimination is shown by the remark (Jordan 
and Gilbert, Synopsis Fishes, N. Am., p. 85), that ‘‘ the same species at different ages 
may frequently belong to two or more of these subgenera,” meaning those proposed 
by DumBril. 
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The figures of the young of A. ruthenus, the sterlet, given by Zograff, Figs. 19,20, 

and 21, show that the dorsal scutes are developed before the lateral or ventral. This 
is also shown by the young of A. huso, figured by Urandt and Batzeburg, bu t  in not 
80 marked a manner. The youug of A .  ruthenus, figured by Zograft', also shows that 
the scutes develop from before backwards. That is to say, there nru a8 yet no fulcra 
shown on the dorsal margin of the tail, nor does the lateral series of scutes extend 
much beyond the vertical from tho auterior ead of the dorsal, as seen in Fig. 21. 

The tail is, in fact, fringed above and below only by fin-fibers or actinotrichia, such 
as are usually the supports of the f ius  of youug fishes. The parrow scutes or over- 
lapping fulcra of the dorsal margin of the tail are developed later, and derive their 
origin in the main from tissue elements which lie deeper thaii those which give origin 
to the actinotrichia and ultimately to the fiu-rays proper of the adult. 

I a m  not inclined to agree entirely with Zograff as to the method in which the dor- 
sal scutes are dereloped, as given in No. 29, cited in the list of payers at the end of' 
this monograph. In  other fishes the actinotrichia or fin-fibers become embedded iu 
the calcifiable matrix deposited around them, as my studies upon the development of 
the fin-rays of the saltuou prove, That the scutes of the dorsal median line in stur- 
geons do develop partly a t  the expense of the embryonic fin-fibers is doubtless a fact, 
but that they are the sole basis of origin of the calcifiable matrix of the scutes in these 
forms does not soem probable, judging by what is known of the r a p  of other tyljes. 

The so.called "fulcra:' of the lower side of the caudal, at Us aiiterior end, are not 
true fulcra, bat ordinary fin-rays much modified. The same reinark applies to the 
anterior eletuents of the dorsal. They are best developed in tho adult in  which they 
are much obscured by the increased thickness of the integument in the fully developed 
animal. 

4. TEE ORQANS OF LOCOMOTION. 

The principal organs of locowotion are not the pectoral aud ventral fins of the 
Sturgeon, as might be inferred upon superficial inspection, but rather the powerful 
heterocercal tail, together with the dors;il and anal fitis. The paired fills are subor- 
dinated in the main to the business of maintaining the equilibriuni of the animal, that 
is, to keeping the dorsal aspect directed upward, and the ventral aspect turned in the 
opposite direct' ' IOU. 

The quite young sturgeon, as'shown by the appended Pigs. 13,14,16, and 18. has 
a continuous dorsal and anal fin-foltl the same as larval Teleosts. I11 other words, 
the sturgeon passes through a protocereal stnge, as it was termed by Wyman, or a 
lophocercal condition, as the same stage has been called by the writer. Later, this 
continuous fin-fold finds support from within by the dsvelopment of a co~~tinuous 
Wries of what have been inaptly called horn fibers, and which the writer has uamed 
Wtinotrichia. A large p;lr.t of this conti~luous fold is absorbed and f d s  to devdop, 
and only three portions persist and undergo further differentiation and growth as the 
dor881, anal, and caudal fins. 

The derrual rays which are most obvious and easily counted in the dorsal, number 
forty to forty-four in the adult sturgeon, and are about the same in number i l l  

These rays are derived, in part a t  least, from the 
They support only the outer thin portion of t h e  fin, 

\ 

the young of 7 inches in length. 
"Gtinotrichia mentioned above. 
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the rays of which are jointed at  close intervals in the adult, but in the young the 
joints in the individual rays are fewer. 

The dermal rays of the dorsal are supported at their lower ends upou about thirteen 
cartilaginous neural bars or processes which do not in turn rest in immediate contact 
by their lower ends upon the neural arches. The lower ends of the series of carti- 
laginous rods which support the dorsal fin extend over about five neural arches with 
their intercalary pieces. 

The twenty-six to thirty dermal rays of the anal fin are supported on about ten 
cartilaginous haemal p.rocesses, and these in turn are supported proximally by about 
four pairs of cartilaginous haemal arches and intercalary pieces. 

In the lower lobe of the caudal, that is, below the posterior part of the notochord, 
to its termiuation, in the caudal fin, there are about ninety dermal rays in the com- 
mon species. These are supported on about twenty-five cartilaginous baemal proc- 
esses, which dirriinish ic size toward the eud of the tail so as to appear as if totally 
degenerate toward the last of the series. On the dorsal side of the caudal a series of 
fulcra are developed; these are merely a continuation of the more anterior series of 
median dorsal plates the development of which has been mo.dified. The reason for 
this aonclusiori is the fact that, as Zograff has shown, in A .  ruthenus, the dorsal series 
of scutes develop iu the mediau fiu-fold, which involves actinotrichia embedded in the 
membrauous portions of the fold which intervene betweeu the sharp tips of the scutes. 
The latter also in the earlier post-larval stages overlap much as do the scutes knowu 
as “fulcrd7 aloug the dorsal margin of the tail. These facts are of the greatest pos- 
sible siguificauce as giving us a more comprehensive view of the origin of the 
so-called fulcra of ganoid forms. This much is at  least assured, viz, that the methotl 
of evolution of the fulcra in all ganoids will be found to be essentially the same. That 
the deduction reached above is true is further fortified by the fact that in young stur- 
geons 7 inches long there are present true primitive fin-fibers or actinotrichia behind 
the last formed fulcra and iuclosed within the persistent continuation of the median 
dorsal fiu-fold over the tip ofthe tail. Actinotrichia or primitive fin-rays are certainly 
involved in this process, to which other calcifiable matter is doubtless added in the 
later development of scutes and fulcra. The phylogeny of the fulcra as displiiyed by 
the sturgeon, by CIbortdrosteus and Crossopholis, the extinct sturgeous, ibi significaut of 
how such consecutive modifications arose in other forms. 

The further conclusion which is of some importance from a morphological stand- 
point, is the fact that the main parts of the fulcra are not wholly comparable with true 
fiu-rap, but are derived from the cells of a deeper porliou of the corium, which, as in 
the case of the large lateral, ventral, and dorsal scutes, involves the very deepest layers 
of the integumeut. Few or no true primitive fin-rays therefore persist along the dor- 
sal margin of the tail, except a t  its extreme posterior extremity. The inferior side of 
the caudad En may therefore be wid to be the only portiou which supports true “soft” 
rays. The expressions LLupper” and lower lobe” are therefore simply names for 
parts of the caudal which Ntand in dorsal and haemal relation to each other, and have 
no real morphological significance, for even the rays of the upper aud lower lobes of 
the caudal of symmetrically homocercal forms are really veutral to the primitive cau- 
dal axis or notochord. In tlle adult sturgeon this  arrangement clearly persists in a 
comparakively embryonic form, with all of the true fin-rays in e ventral position. 
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The efficient portion of the caudal as a propelling flange is therefore in the main 
the wide iirferior part supported by the jointed rays. The axial support and muscu- 
lature of the tail are much nearer its dorsal than its ventral border. I t  results from 
this that the inferior flange or membrane of the tail, with its supporting ray?, as it  is 
swayed from side to aide, is made to act in muoh the same way as an oar in sculling. 
The development of the wide inferior lobe of the tail has also effected an upward flex- 
ure or adjustment of its axis and musculature.which could not, for meohaoical reasons, 
have happened if the dorsal fill-fold had been as wide as the ventral one. This view 
seems to be proved by the chorda or axis keeping its perfectly straight primitive posi- 
tion along the ceiiter of the spatulate or diphycercd tail of Protopterus and Ceratodus, 
where the dorsal fold, r i t h  its rays, is as wide as the ventral one. This view is further 
strengthened by the fact that the tail of the embryonic sturgeon is spatulate or 
diphycercal, with the end of the notochord dividing i t  iuto two equally wide dorsal 
atid ventral moieties, as shown in Plate V. That is, the tail of the sturgeon, in the 
beginning, is of the same type as that of Ceratodus. The came of the upward flexure 
of the axis of the tail of Acipenser is, therefore, to be sought iu whatever it was that 
induced the absorption or reduction of' the dorsal fin-fold aud the persistence of the 
ventral or inferior fold. The c a u ~ e  of that variation began to act early in the liue of 
the true fishes siuce we for the first time detect it obviously manifested in Chituwra, one . 
of the lowest types where the inferior fold begins to widen, and as a result we have the 
first faint iuklings of the heterocercal state, that is, t he  posterior extremity of the 
notochordal axis is slightly bent upwards. This adumbration of the heterocercal condi- 
tion in  Chimcertx. is pronounced in proportion to the degree to which the  difference in 
width between the dorsal and ventral flu-folds of the caudal is developed. This seems 
to be a rule or law of caudal differeutiation in fishes. 

The origin of the mechanism in question can not, however, be understood without 
reference to the mode iu which its funo tional use would continually tend to intensify 
the hetorocercal condition, premising, of course, that ,some antecedent cause tended to 
widen the inferior candal fold to begin with. That antecedent cause we do not know 
nor can we do inore than guess what i t  may have been. The couditious under which 
the tail fin is used in life is similar to tliat of an o&r in sculling, and it is quite plain 
that the parallelograms of force which are thus developed by the interaction of the 
tail moving laterally aud alternately in opposite directions against the resistance of 
the surrounding water must bring about a constant tendency to induce an upward 
flexure of its notochordal axis. This effect can actually be imitated by means of a card- 
board model, cut out in ths  form of a heterocercal tail and vibrated from side to side 
under water. In this manner ouly cau the origin of the heterocercal form of the tail 
of fishes be explained. Natural selection is utterly incompetent to do so, because it 
must first explain the concurrent or silnultaneous variation of about six thousand 
species belongiug to no less thau three independent phyla. If the teudency was all 
ilk the same direction, in three independent series, composed of a multitude of species, 
it involves the conclusiou that there was no seloctiou. The effect is manifestly the 
result of a habit of movement the initiation of which may, in part at least, be ascribed 
to the intelligence of the creature manifestingsuch a habit. 

The soft or jointed rays of the sturgeon, as well as of all other soft-rayed fishes, ow0 
their jointed condition to the interaction between the fins and the resistance offered 
Passively by the surrounding water. This conclusiou might be demonstrated beyond 
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any possibility of question were this the proper place to discuss the matter. A t  any 
rate, I now possess irrefragable evidence of the truth of tlie couclusion that some six 
thousand species of liviug forms furnish a demonstration of Lamarck’s theory t h a t  the 
use of au organ may and does modify its structure, or that t h e  actions of an animal 
react upon its structure, and modify the latter in the same way at  ewry succeeding 
generation. Whether these moilifications are inherited is imniatcrial, since the doc- 
trine of the direct effect of use aud disuse is now demonstrable, and with all the rigor 
of method required in proving a proposition in Xuclid. 

6. THE VISCERA OF TEE STURGEON. 

The abdominal viscera of the sturgeon embrace only, as here considered, the 
alimentary canal and its appeudages. The appeudicular organs derived from the ali- 
mentary canal are the liver and gall-bladder, pyloric apparatus, and air-bladder. 
The organ mentioried by matomists as pancreas in the sturgeon is not a diverticulum 
of the intestine, but belongs to the series of ductless glands, and therefore represents 
the milt or spleru, and is of mesoblastic, not of hypoblastic origin, as would be the 
case were it a true pancreas. 

The alimentary canal proper is differentiated into three very. clearly defined 
regions. 

The first of these. is the mophageal portion, and extends as far back as to the 
opening info the air-bladder. It is the narrowest portion, and leads directly out, of t h e  
branchial or pharyngeal region, begiiiuiug with the fifth and smallest and most poste. 
rior of the five brilnchial arches. The brauchial arches as they narrow by degrees 
from the first to the fifth form a kind of funnel-shaped framework which’ directs the 
food into tlie anterior end of the cesophagus or gullet. The gullet proper is then 
sorilewhat narrowed a t  a short distauce from its anterior end, aud upon being laid 
open is found to be covered within for some distance, with backwardly-directed, soft, 
fleshy processes, into which its mucous membrane is elevated. A t  some distance, in 
its course farther back, its liuiug membranes again become smooth, but slightly 
folded lougitudiually, and a t  a distance of an inch from its commencemeut, in a young 
specimen 9 inches long, i t  curves upon itself over to the left, and then forward and to 
the right, fortuing a loop, and becomes more spacious. At the point mentioned it in 
fact widens iuto the stomach, which lies slightly to the right of the median line. The 
stoxnacb, especially a t  its pyloric end, is fouud to have very thick walls. This feature 
is so strongly marked in tho adult that the organ acquires to a striking degree some 
of the characteristics of the muscular stomach or “gizzard” of a bird. This portion 
of the stomach of the sturgeon is, i u  fact, referred to by the fishermen in some local- 
it,ies as the “gizza~~l,,’ no doubt ou account of this resemblance. 

Immediately following the thick-walled stomach proper thereoccurs a very marked 
constriction of the alirneritary canal. This constriction corresponds to the pylorus of 
other vertebrates, and also marks the beginning of the duodenal portion of the ali- 
mentary caual, into the upper portion of which the pyloric apparatus or pancreas and 
liver discharge their secretions. 

Just behind the constricted pylorus proper a fold of’ the wall of tlie upper end of 
the duodenum is developed, which partly concenlu the throe wide openings into the 
pyloric apparatus or pancreas. 
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The pyloric apparatus is so obviously a diverticulum of the iiitestine that it may 
very appropriately be considered at this point. Three very wide openiugs lead from 
the dextral and ventral sides of the upper end OF the duodenum into the pyloric 
apparatus, showing that this organ, in its simplest embryonic forin, must  be regarded 
as a system of pyloric appendages, three ill number. Further examination shows 
that the three primary pyloric diverticula have becolne divided at  their terminations 
as development proceeded into a number of weal  pouches after the mauuer of a com- 
pouud, racemose gland. These branches of the original three diverticular, however, 
remain invested by a solid tunic of coniiective tissue and peritoneum, so that there is 
but little indication externally that the internal structure of the pyloric apparatus is 
that of i~ system of branching caecal tubes. In the young animal this  outer tunic of 
the pyloric apparatus though quite thick is not nearly so thick as iu the adult. 

The attachment of tho pyloric apparatus iu the fully developed euimal embraces 
about half the circumference of the duodenum. 

The expanded distal end of the pyloric apparatus is attached by fibrous cords 
(originally derivod from the mesentery) to the posterior side of the terminal part of 
the stomach. The external form of the pyloric apparatus is that of an irregular len- 
ticular body, the longest diameter of which is autero-posterior, with a narrower traus- 
verse diameter. The long diameter of the pyloric apparatus in the young of 9 inches 
is three.fourths of an inch, the short diaineter one-hall'iuch. The thickness of the organ 
in a vertical direction is about one-fourth inch in the young of the size mentioned above. 
It fits into and lies partly embedded in the first loop of the alimeutary c~na l ,  formed, as 
above described, by the oesopliagus, stomach, and upper end of the duodenum. Upon 
opening the body cavity the pjloric apparatus is one of the most conspicuous structures 
brought to view, a& is shown in the accompanying figures 27, 52, and53, which show 
its relations far better than can be done in a lengthy description. 

I n  young sturgeons, 9 inches long, just as the cesophagus begins to widen and pass 
into the Btomach, and at  a point about 19 inches from the point where the gullet 
begins as a continuation of the pharynx, it gives off a very important dorsal divertic- 
ulum-the air-bladder. This organ communicates by way of a longitudinally wideued, 
but short caiial, known as the pneumatic duct, with tho oesophagus, and is closed by a 
sphincter muscle, while inuscular fibers radiate from the edges of tho passage and 
traverse for a little distance the ventral walls of the air-bladder or pueuinatocyst. 
The pneumatic duct joius tho pueumatocyst a t  its anterior fourth. 

Tho whole air-bladder has a compressed, oval form as viewed from above, and its 
thin walls may be distended so as to  fill nearly one-third of the body cavity. The 
c011ves dorsal wall of the air-bladder lies in direct appasitiou to tho bodywall, little 
or no pcritoilcum intervening, while its lower convex face is covered by a peritoneal 
iuvestmeut wliich is continuous in the median line with the mesentery and a t  the 

' edges of' the air-bladder with the inuer serous covoring of the musculhr wall of the 
belly. The air-bladder extends for two-fifths of the Ieugth of the body cavity. I ts  
walls are quite thin in the young, except a t  the eutrarico of the pneumatic duct; in the 
adult they are relatively somewhat thicker, while the coating of p.eritoneum and cou- 
nective tissuo is also thicker. In  a large sturgeon the capacity of the air-bladder 
would probably exceed 2 gallons; its walls are smooth, glisteuiug white, and not vas. 
cular, t h u s  contrasting markedly with the structure of the same organ in Lepidostezcs, 
in which the highly vascular trausverse trabecula give to the organ the aspeot of a, 
rudilneiitary lung. 
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The economic use to which the air-bladder of the sturgeon is applied makes it 
of some interest to know how i t  is treated when it  is intended to prepare fish glue, 
ichthyocolla or isinglass, as its gelatinous product is called, when isolated for com- 
mercial purposes. The air-bladders are removed and the peritoneal and connective 
tissue coverings carefully scraped off. The bladders are then dried and afterwards 
treated in a digesting apparatus to extract the gelatine which they contain. 

I u  the young sturgeon the course of the remainder of the intestinal tract is com- 
paratively simple, and it maintains the same arrangement in the adult, except that 
the  proportional length of the  duodenum, small iutestine, and spiral valve are not the 
same. In  the young the duodenum is proportionally longer than in the adult, and 
the same may be said of the small intestine. 

The duodenurn extends from the pyloric valve or origin of the pyloric apparatus, 
backward and slightly to the left as far as a little bejond the beginning of the poste- 
rior third of the abdominal cavity, where i t  suddenly bends upon itself and passes 
forward to the right. This anteriorly deflected limb, or continuation of the duodenum, 
is the homologue of t h e  small intestine of higher forms. It ends abruptly at the point 
where it passes into the hind-gut or spiral valve. The caliber of the spiral valve is 
somewhat greater than that of the small intestine and duotleuuni. 

The spiral valve is formed by a spiral fold which is developed along the walls of 
the hind-gut of the embryo. 

Beginning at the point where the small intestine bends upon itself abruptly to 
pass into the region of the spiral valve which takes a course straight backward, the 
spiral fold is seen to turn from left to right, or in the direction of the hands of a watch 
or dextral. The spiral fold makes seven complete turns or revolutions in the hind- 
gut, the last tu rn  extending almost to the anus. In  Lepidosteus there are but one and 
one-half turns in  the spiral valve, and it does not extend to the anus. In  Chimmra 
there are three turns in the rudimentary spiral valve; in the Dipnoans it becomes 
more developed, and in the Selacbians reaches the maximum number of turns, though 
it would appear that the spiral valve in young embryos (Mustelus) have but three 
turns, while in the adult there are seven, so that a t  least four are added during the 
later development. This recapitulation by the embryo Selachian of the permanent 
condition found in Chimccra is interesting as throwing some light upon the phylogeuy 
of the spiral valve. The function of the spiral valve is to increase the surface of the 
mucous membrane brought in cont,act with the intestinal contents without lengthen- 
ing the intestine itself. 

The minute structure of the hind-gut or spiral valve is of considerable interest on 
account of the remarkable developmerit of lymphoid tissue which is found along the 
edge of the spiral fold. In cross-sections of the intestine through the region of the 
spiral valve, the edge of the latter is found to be so greatly thickened as to form a 
cord-like swelling along the whole extent of its free margin. When this thickeued 
margin is examined microscopically it is found that its thickening is due to the pres- 
ence of a strand of lymphatic tissue, subdivided by partitions of fibrous tissue into 
nodules, so that it presents a fitrong resemblance to the structure of the lymphatic 
glands found in certain parts of the bodies of higher animals. The resemblance to 
the lymphoid nodules of Peyer’s patches in the walls of the ileum of higher forms is 
also suggested, and the presence of the largest 1ymph.cells gorged with nutritive sub- 
stances along the surface of the glandulitr cord of the spiral valve of the sturgeon 
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shows that the cells of this tissue are active here, as in other forms, in taking up the 
nutriment fiom the food which passes through the alimentarF tract. The mucous 
membrane of the spiral valve is covered with villi, which are as well developed over the 
sides and edge of the spiral fold as upon the proper wails of the iutestine of this 
region. .The relations of t h e  parts described are well shown in a cross-section of the 
region of spiral valve represented iu Pig. 47. 

The mesentery which suspends the hilid gut, or spiral valve, to the dorso-median 
line of the body-cavity is entire, end six or seveu blood-vascular brauches are gireii 
off from the posterior mesenteric artery which take the curved spiral direction of the 
spiral valve after they reach and traverse the wall of the intestine. The mesentery of 
the hind gut is nearly one-fourth of an inch wide in a youug fish 9 inahes long. Farther 
forward at  the V-shaped loop formed by the diioctenu~n and small iutestiue together, 
the mesoutery is much wider, and a t  the apex of the loop is perforate, and in this 
wideued part of the mesentery ot' the last loop the spleen is embedded as a V-shaped 
glandular mass, having the same general curvature as the intestinal loop itself. The 
histological structure of this organ leaves no doubt of its spleen-like nature. 

Still farther forward the dorsal median mesenterJ- becomes narrower, so that the 
alirneritary canal comes to lie iu  immediate contact with the dorsal wall of the abdom- 
inal cavity. Below, the median auherior ventral mesentery gires passage to the por- 
tal vessels from the liver, which pass to the auricular end of the heart. The Cuvier- 
ian ducts pass downward through the pericardiunl ou either side of the ojsophagus to 
join the venous end of the heart, thus collecting all the blood from the systematic cir- 
culatiou to return i t  to the heart. This is spoken of here since the pericardium, on its 
posterior face, is continuous \I ith the serous liuiiig of the body-cavity and\ the ante- 
rior median mesentery. 

The liver is the largest glandular viscus of the youug sturgeon, and it is lighter 
colored thau in the adult. Its right lobe is considerably larger thau t h e  left, and both 
lobes have their thiu posterior aud inferior margius reflected over the pyloric end of 
the stomach. The gall-bladder lies in a fossa, or depression, on the median face of the 
right lobe, and between the latter and the thick-walled pylo ric eud of the stomach. 
The anterior portious of both the right and left lobes of the liver are so conformed 
to the shape of the anterior part of the body-cavity as t o  fit with great riicety to the 
configuration of the lateral walls of the abtlomeu and pericardium in this region. 

The histological stiucture of the liver of the sturgeon has uot been investigated 
by tho writer, as i t  has not been the purpose to deal with especial minuteness with 
orgaus the fuuctions and character of wliich are well known. The minute structure 
of the 6' pancreas 7' (so called by Weideraheim, Lehrbuoh der Vergleichendeu Auacornie, 
second edition, 1886, pp. 533-536), but correctly identified as the milt, or spleen, by 
Brmdt and Ratzeburg (Mediziuisohe Zoologie, 1833), is of more interest, since it dis- 
plays the typical structure of spleen in a very simple form. In  a matrix of lymphoid 
tissue, lymphoid notlules, or masses, very irregular in form, are embedded and trav- 
ersed by blood-vessels. In sections of the organ, before staining and clearing is 
resorted to, very cliaracterist ic globular cells are found embedded in the lymphoid 
nodules of the organ ; these cells are uniformly granular, opaque, and quite unlike the 
rest of the cells of the orgau, and about three times as large as the usual tspe of cells 
which form the greatest proportion of t h e  spleen pulp. They are very numerous iu 
some of the lymphoid nodules, less so in others; the granules which they contain are 
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quite small and uniform in size, but 'much smaller than the blood corpuscles of the 
animal. No traces of a racemose, glandular structure is visible anywhere in sections 
of the organ, such as would be necessary in order to constitute i t  a true pancreas. 

The viscera hitherto considered lie either altogether, or for the most part within 
the body-cavity, as the air-bladder, for example, and all are intimately counected with 
or form a part of the alimentary apparatus. The omry and testis which are to be 
next described lie within the body-cavity, but their functions are carried on in connec- 
tion with passages or outways, the genito-urinary canals, which lie immediatxly exter- 
nal to the general body-cavity, and just dorsal of it on either side of the median line. 

The great size of the ovary and testis or milt in the adult contrasts most remarlra- 
bly with their small size in the young animal, 7 to 9 inches long, in  which the internal 
generative organs, ovary and spermary, are represented by a pair of very slender 
whitish cords or low folds which lie on either side of the mesentery and on the dorsal 
wall of the abdominal cavity and diverge from each other from behind forward. Pos- 
teriorly, as showu in the Figs. 51 and 53, the genital folds G R, as the rudiments of the 
reproductiveorgans may be called in the young sturgeon, lie just internal to the course 
of the spacious genito-urinary.ducts which converge to a common median outlet situ- 
ated immediately behind the anus. They do not extend for the who10 length of the 
abdominal cavity, but only along the middle half of its length. 

I n  this first stage of the developmont of the reprorluctive tract there are protova 
present, as the first traces of the reproductive elements are called, and which in the 
eady stages are very similar in both the ovary and the testis. 

The reproductive elements are derived from the germinal epithelium of the genital 
folds; this epithelium, however, covers only a small portion of the surface of the genital . 
folds and only becomes distinctly marked OB to the naked eye a t  ~1 oousiderably later 
stage. At this stage the tract of genital tissue is a more distinct, flattened, yellowish 
cord than iu the younger 7-inch stage, and varies in width from one-eighth to one- 
fourth of an inch. On its inferior side in the young female there is present a well- 
marked band of closely opposed transverse ridges which extend across ahout one-third 
01: one-half ita lower surface. This series of transverse ridges is guarded by a flitp 
or fold a t  either edge, aud sections show that the ridges contaiu the young ova. The 
development of the testis does not show this lougitudiual series of short transverse 
folds a t  any stage. In  cross-section at this stage, the reproductive tissue proper is 
fouud to include only About one-fourth of the whole genital fold, the remaining part 
of t h e  organ being composed of minute uudifferentiatetl connective tissue which con- 
tinues to grow for some time, and represents the homologue of the fatty body appended 
to the internal reproductive organs in anurous batrachians and reptiles. The uumer- 
ous transverse ridges which are found on the inferior side of the genital cords are in 
fact parallel latninm which extend down into the substance of the organ for about half 
of its thickness. These laminae are far more numerou8 a t  this  stage than t h e  lobules 
of the mature ovary, so that i t  is obvious that some of them must degonerate in the 
course of the further development of t h e  organ. 

The subsequent stages by which the genital ridge is converted into the ovary or 
testis with an accompanying establishment of the sex of tho individual has not been 
fully traced, but i t  is certain that the conditious observed in the stage last described 
are not much subsequent to the t i m e  when ths  protova or primitive germinal cells 
common to young individuals of both scxecI, first make their appearance. The method 
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of the further differentiation of the protova and the manner in which the small laminae 
with the involuted germinal epithelium between them becomes indifierently converted 
into ovarian lobules or seminiferous tubules remains to be worked out. 

All of the data bearing on the development of the internal reproductive organs 
given qbove have reference to the common sturgeon, A. sturio, but I fortunately 
happen to be in possession of materials from young individuals of t h e  smaller species 
A. brevirostris, which will probably throw light upon this aspect of the subject. 

All of tho young specimens of A. brerirostris which I have been able to obtain 
show. the interna'l reproductive orgaus in a more advanced condition of development 
than young individuals of A. sturio of the same size. In A. brevirostris measnririg 
from 18 inches to 2 feet in leugth the sexes could be very readily distinguished, since 
the internal reproductive orgaus were either testes or ovaries according to the sex. 
In the ovaries the young ova were disti~iguishable as such in the ovarian tissues, with 
a pocket lens, and in the males the testes had assumcd the opaque piukish-white tint 
of those organs in the adult male. In  the young female of A. brevirostris, however, 
t h e  young ova had not yet showu auy tendency to develop pigment granules within 
their superficial protoplasm ; in other words, they were found to be of the same very 
pale amber color as the completely speut row of the adult female of A. sturio. The 
young male of A. brevirostris showed the seminiferous tubes of the testes developed, 
but there were as yef no sigus of the production of spermatozoa in sections of the 
organ. 

In  both sexes of t h e  young of A. brevirostris the reproductive organs, both ovary 
and testis, are found embedded in depressions on the inner face of a rich, creamy- 
yellow body which is considerably more voluminous than the reproductive tissue itself. 
This yellow body is composed in great part of fatty tissue, and there is but little 
doubt that it is developed from the noti-reproductive portion of the genital fold iring 
on either side of the tract of transverse lamina already described as being found in 
a much earlier stage of the reproductive organ in A. sturio. 

The later history of this fatty body shows that it does not keep pace with the 
growt,h of the proper reproductive tract, which becomes more and more voliimiuous as 
sexual maturity is reaclied until the orary becomes the bulkiest organ in the body- 
cavity, as shown in the ventral view of the adult female with the nearly mature roes 
exposed, as shown in Plate LI. In the mature male there is relatively more of the 
fatty body present than in the feiuale, in which it is completely coucealed from view 
by the great size and width of the lobules of tho ovary. What remains of the fatty 
body underlies, and is closely adherent to, the basal membranes by which the ovaries 
and testes are suspended to the dorsal walls of the abdominal cavity. These mem- 
branes form a mesovarium and mesorchium in the female and male respectively. 
These structures are, in both cases, derived from the basal part of tho genital folds, 
which remain narrow a t  the base in cross-section, while the reproductive tract widelis 
and becomes very voluminous at  its distal eud and depends into the abdominal cavity. 

The changes which take place in the course of the developuient of the roes to 
maturity, as a result of the increase in t h e  size of the vast number of ova of which 
they are largely composed, is of great interest. While the young ova are still em- 
bedded in the uarrow ovarian lamellae they show tendency to aggregate t h e  yolk 
material at one side, while the globular nncleus, with numerous chromatin spherules 
adherent to its walls in a single layer, is inore or less peripheral in position. As so011 
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as the ovum has reached the size of one-hundredth of an inch the nucleus is obviously 
shifted from its central position. From this time onward the ova present much the 
same appearance till sometime after the period when they reach somewhat more than 
one-half the diameter of the mature egg. They then begin to s h o w  signs of pig- 
mentation which vary in amount, as already stated, in different ixidividuals. This 
pigment, like that found in the ovum of the frog, is mostly superficial in its distribu- 
tion and consists of minute granules, uearly opaque, which form a thin stratum jus t  
beneath the egg membrane and embedded in the superficial protoplasm. This pig- 
ment is also finally distributed, in varying quantity, a t  different points a t  the surface 
of the egg, so that the darkened discoidal germinal area is marked out by it, as shown 
in Figs 1 e n d  2. This definite distribution of- the pigment is accomplished by the 
time the ovary reaches its matiirity when the whole organ assumes its characteristic 
dark color, due to the presence of the pigment in the individual eggs. 

Sections of the mature roe show that each egg is inclosed in a vascular capsule or 
follicle iu  which it reaches its full size. A thick homogeneous egg membrane is de- 
veloped j u s t  external to the pigmeiited layer of the ovum. This membrane resists 
the action of carmine and remains colorless when treated with an alkaline solution of 
that dye. A layer of substance j u s t  external to the egg membrane and of about the 
same thickness is readily staiued by carmine. This outer layer 1s the partly soluble 
glairy substance by means of which the ovum adheres to foreign bodies, and which 
finally hardens and cements them firmly to whatever they touch. The next layeris 
the vascular capsule or follicle which is traversed by a delicate plexus of capillary 
vessels which nourish the maturiug ovum. This follicle is finally ruptured when t h e  
ovum drops into the abdominal cavity, from which it escapes by way of Lhe genito- 
urinary passages presently to be described. 

The ovaries, after the ova hare been discharged from their follicles, present a 
shredded or toru appearance. This is due to  the presence of the great number of col- 
lapsed egg follicles and to the more or less degenerate vessels which traverse the 
stroma or supporting substance of the tissue of the ovary, and which are undergoing 
retrogressive changes. These retrogressive processes, after the ova which have been 
matured for that season hare beeu set free, go on ulitil the ovary again contains 
nothing b u t  very immature eggs, each of which must grow greatly in size in order to 
bring up the ovary to the size i t  had reached before ovulation began. Since the 
‘‘ spawning,” as the process of ovulation is called, takes place but once a year, it is 
clear that it is a periodic phenomenon, j u s t  as the process of ovulation is even amongst 
higher animals. There is a period of preparation for the business of ovulatiou, and 
this  begins for the next year with the cessation of the process for the preceding sea- 
son. This preparation involves the collapse and diminution of the caliber of the blood- 
vessels which have supplied the ovary during its period of greetest fuuctioual activity, 
and also the absorption of the ruptured follicles in which the last crop of ova were 
matured. 

Some few mature ova do not seem to be discharged a t  all, bu t  undergo absorption 
within the follicle, together with their enveloping membranes or zona radiata, aud 
glairy coverings of mucigen. Such degenerating ova, in sections of the ‘ 6  spent 1, recu- 
perating roe, are found to contain a large yolk mass somewhat irregular in form and 
thrown into folds or wrinkles superficially with the pigment granules not aggregated 
at the surface, but irregularly distributed throughout the substance of the yolk mass. 
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The outgoing passages from the abdominal cavity are somewhat difficult to under- 
stand without reference to Figs. 61 and 52, to which the reader’s attention is directed 
in the accoiupanying Plate LVIII, The oviducts of the sturgeon (Muller’s ducts) open 
into the abdominal cavity by capacious funnel-shaped mouths on either side of the air. 
bladder. They open forward and are so spacious at  their anterior extremities that 
the whole hand may readily be thrust into them a t  that point in the adult fish. They 
gradually narrow in their backward course and extend for a few inches only as sepa- 
rate canals which overlie the more deeply embedded urinary passages into which they 
open a t  their posterior terminations. After the oviducts open into the urinary pas- 
sages, from that point backwards the latter become properly entitled to the designation 
of genito-urinary, since they then form a common outlet for the escape of the renal 
secretion from the Wolffian body a s  well as the generating products set free by the 
ovary. The common genito-urinary passages of either Ride are then continued back- 
wards till they become confluent nrar the vent, just  behind which they open to the 
exterior. 

I n  the male the arrangement appears to be somewhat different. The spermatic 
ducts from each testis open directly into the urinary duct (segmental or Wolffian 
duct), though the oviductsare also well developed in the male and not at all rudiment- 
ary as in t h e  males of higher animals. The spermatic secretion or milt does not 
therefore pass out of the testes by waly of the oviducts, bnt takes a more direct course 
into the urinary duct (Wolffian), which extends in both sexes much farther forward 
than the oviduct. The uriuary passages, which are as spacious in the male as in the 
female, therefore become, for a greeter portion of their length than in the latter, 
efferent genito-urinary outlets. 

The mesonephros, Wolffian body, or permanent kidney of the sturgeon, discharges 
its secretion into the primitive segmental or Wolffian duct, which widens as i t  passes 
backward just before it receives the oviduct which joins it, Upon slitting open the 
widened posterior portion of the urinary or segmental duct the mouths of the 001- 
lecting ducts of‘ the segmental tubules of the kidney are exposed, and are seen to be 
scattered over its dorsal wall, showing that the ranal secretion is poured out directly 
into it. There is no dilatation of the posterior portion of the segmental duct into a 
urinary vesicle or bladder as occurs in many Teleosts. 

The posterior portion of the niesonephros of the sturgeon is most strongly devel- 
oped; and in this region it lies just internal to the segmental duets as a flattened and 
widened series of renal lobules composed of closely agglomerated uriniferous tubules 
and Malpighiaii glomeruli. I n  the region of the air-bladder, and overlying it 011 
either side of the vertebral colnmn, the renal lobules become suddenly much 8malkr 
in  the young, while in front of it they again increase iu size. How much of t h e  pro. 
nephros or head-kidney persists is not known, nor has it been determined in j u s t  
what way the secretion from the anterior part of the mesonephros reaches the seg- 
mental ducts. The proportions of the glandular portions of the renal apparatus a t  
different points of its extent is shown in Fig. 51, Plate LVIII, showing the dorsa1 wall 
of tho body-cavity as viewed from below. 

The foregoing account of the viscera of the sturgeon deals in the main with 
the n a k e d q e  appearance of its parts. 
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6. THE LATERAL LINE SYSTEM OF THE STURGEON. 

This structure is not mentioned by systematic writers, or a t  least by none that I 
have been able to consult. In specimens 9 inches in length the lateral line is trace- 
able as a distinct canal which perforates the posterior lateral plates just below the 
longitudinal ridge which extends along their outer faces. It is traceable from the 
exterior as far forward as the vertical cutting. across the dorsal and anal fins, and 
opens by way of pores to the exterior betweeti the edges of the last two or three 
lateral plates. Behind the last lateral plates the lateral lin9 suddenly changes its 
course and follows the general inclination of the upper or lougest lobe of t h e  tail, 
traversing a narrow armored strip of the lateral caudal integurnent just below the 
lateral caudal armature, which consists of a pavement of small rhombic plates, with- 
out strong carius or points. In t h e  young animal, the lateral line developed along 
the sides of the upper lobe of the tail is a simple tubular canal traversing the integu- 
ment, and at short intervals i t  opeus to the exterior by way of pores. 

In the adults it is not so easy to trace the lateral line forward, but on the sides 
of the upper lobe of the tail it may be observed to open by a series of pores i n  close 
proximity to the site of the lateral line in  the young, but the pores are no longer 
linear in their arrangament, indicating that the canal has branched and gives off short 
lateral branches as adolesceuce is attained. This description applies to A. sturio. 

It is unfortunate that the failure to obtain a complete set of the stages of develop- 
ment will not enable me to give a fuller account of the ontogeny of this  structure in A. 
sturio. Fortunately, in a memoir by N. ZogrdT (Studies from the Zoological Labora- 
tory of the Museum of the Uuivorsity of Moscow, in Russian, t. LII, pt. 3, Moscow, 
1887, p. 44), the lateral line of the head and trunk of A. ruthenus is fignred at a stage 
which shows that there is a supra- and infraorbital, occipital, lateral, rostral, and supra. 
opercular system of canals with punctifortn end.organs. This arrangement of the 
lateral sensory nerve-hills is probably very easily made out in quite young stages of 
the sturgeon, before the epidermal lateral canal closes and sinks dowii into the deeper 
layer (corium) of the skin. A careful dissection of the lateral line region of young 
individuals of A. sturio 8 to 9 inches in length shows that t h e  lateral branch of the 
vagus nerve is present along the middle line of the side as a very conspicnous cord, 
just beneath the lateral row o'F scales and sligbtly embedded in  the lateral muscular 
mass, invested by a connective tissue sheath. Uareful inspection also shows that the 
lateral scutes along the sides as far forward as the opercle arc perforated by a canal, 
which is supplied, as described by N. Zograff, in A. ruthenus, with small twigs from 
the lateral branch of t h e  vagus uerve. These small twigs terminate in groups of hair- 
cells-nerve hills-forming part of the ectodermal lining of the system of latcral canals. 
The structure of the system of canals ou the head is of the same character, but the end- 
organs and canals are not as numerous and complex as in Antia and many Teleosts. 

Another sensory apparatus of some complexity are two pairs of barbels in front of 
the mouth. These appear i n  A. sturio to be innervated by a large sensory branch of 
the fifth nerve, which is very easily traced upon removiug the iutegument ou either 
side of the middle line, on the under side of the snout. The barbels themselves are 
considerably longer in  proportion in the young sturgeon of 10 inches to 2 feet than in  
the full-grown A. sturio measuring 7 to 10 feet in length, while the transverse incisures 
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on their surfaces also become deeper and the lateral flattening of these organs is also 
more apparent in the adult. 

When the young sturgeon first leaves the egg there are no out'ward indications of 
the barbels. The anterior and inferior part of the head is bluntly rounded, and there 
is little or no indicatiou exterually of the presence of a suctorial disk such as is seen 
in the larvae of Lepidosteus, where this disk subsequently degenerates and i s  carried 
to the tip of the snout. This is well seen in the recently hatched larvae of the corn- 
mon sturgeon figured in the appended, plates. 

The barbels grow out a few days after hatching at a point j u s t  in front of the mouth 
as two pairs of short, blunt, fleshy processes on either side of the median line, as 
shown in Figs. 54 and 55, p. 89, Vol. 11, of Balfour's Comparative Embryology, aud in 
Figs. 14, 15,16, and 17 on Plates XL and XLI of this paper. This bluuted, cyliudrical 
appearance of the barbels is retained until the young sturgeon has reached some 
size, 2 % ~  shown in Figs. 19, 20, and 21, of the young sterlet before the lateral plates 
of the body ere much more than iudicatecl and when the snout is beginning to become 
pointed and grow in length rapidly. The bases of both pairs are also more closely 
approximated duriug these early stages, though there is great variation in this respect 
even in different adult individuals, but in the latter the pairs never seem to arise from 
the same base as do the barbels in the very joung fish. The barbels of'the embryo 
of the sturgeon do uot grow out so precociously as do those of the cat. fish, as shown by 
the writer in Ictalurus albidus, where they, moreover, have a cartilaginous supporting 
axis. This fact, as well as their tactile functiou in both cases, militates, i t  seems to me, 
strongly against the opinion that the barbels of fishes are uecessarily derived from the 
papillae of a suctorial disk such as is found in t h e  larvae of Lepidosteus. Besides, the 
late appearance of the barbels at the angle of the mouth in Cyprinus carpio, and of the 
chin barbels in Menticirrus, Gadus, Onos, etc., indicates a want of commuuity of descent. 

Another epidermal system of sense organs extending over the under side of the 
snout of sturgeons both youug and old is of interest, since i t  is probably a part of the 
system of tactile apparatus represented by the barbels. The structures  OW referred 
to are the depresserl areolae found in front of the mouth, and divided partially in the 
median liue by the rougheued carina, formed by the produced parasphenoid bone, on 
the lower side of the snout, into a pair of triangles with their acute extremities 
directed forward. The small depressed areolae at  the anterior part of this area are 
oblong ; back near the  mouth they are near15 round, with irregular margins. Zografi's 
results indicate that these areas are the points where sensory nerves terminate. My 
dissections indicate that their nerve supply comes from the most anterior branch of the 
fifth nerve. The position of these organs is such as to bring them iuto play as acces- 
sory to the barbels in seeking for food at the bottom of the estuaries where the stur- 
geon doubtless spends most of its t ime when feeding. 

7. THE LYMPHATICS OF TEE STURQEON. 

The lymphatic system of the sturgeons is somewhat remarkably developed, and 
recalls in some respects that of the lampreys. In the lampreys, a stout triangular cord 
of l p p h a t i c  tissue overlies the spinal cord. This cord of lymphoid tissue, in those 
forms, is invested' by the fibrous connective tissue which also iuvests the spinal caual 
;LS the dura mater and as the outeriuost fibrous covrriug of the not,ocliord. It occu- 
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pies, in part at least, exactly the position of the ligamentum longitudinale which tra- 
verses longitudinally the neural arches of the other groups, embracing t h e  true fishes. 
The fibrous cords traversing this organ, as seen in the lampreys, may, through 
degeneration of the lymphoid tissue, hare given rise to the ligamentum longitudinale, 
through 8ome common ancestral type. 

This lymphoid organ in the lamprey also contains black pigment cells mixed 
amongst the lymphatic tissue, but the organ extends for the greater part of the length 
of the vertebral column in the lampreys. 

In the sturgeons there is no cord of lymphoid tissue extending above the spinal 
cord, for its whole length, but a t  its anterior end the spinal canal is greatly widened, 
and in this dilated portion of the latter there is a mass of lymphatic tissue included 
which is not traversed, as in the lampreys, by fibrous connective tissue, but as in 
them is found to contain scattered black pigmeut cells. This mass of lymphoid tissue 
in the sturgeon lies partly within the dilnted anterior part of the spiual canal and 
partly within t h e  skull, and extends dowu over the sides of the anterior end of the 
spinal cord and medulla oblongata. This mass of lymphatic tissue therefore occupies 
partly an intracranial position and does iri fact extend slightly in front of the auditory 
region of the skull. 

While i t  is difficult to identify the lymphoid tissue found in such close relation 
with the nervous system of the sturgeon with the uiassive trihedral lymphoid strand 
overlying the spinal cord in the lamprey, the coinparison is a t  least suggestive. 

A still more remarkable lymphoid orgaii is found iuvesting the ventricle of the 
heart and the bulbus aorta? of the sturgeon. It is 0118 of the most striking structures 
found in the sturgeou, and a t  once attracts the attentiou of the anatomical tyro lipon 
opening the cavity iu which the heart lies. I t  is, in fact, the tissue which gives to 
the surface of the heart of the adult a lobulated appearance entirely different from that 
of the heart of all other fishes. These lobules are the outward expressiou of oouipart- 

~r ments in a thick layer of lymphoid tissue, which are found to be lined with processes 
t h a t  are produced into plates, or lobes, internally that are often dentritic or branolied 
as seen in cross-section. I n  portioris of this ~tructure  lympliatic tissue has been found 
of the usual type met with in  higher types, but no muscular fibers have been observed. 
Besides this there have been found ma6ses of a, homogeneous substance in 8oue of the 
lobules, which recall the masses of similar matter seen in the closed sacks of the 
thyroid body throughout the vertebrates generally. Its function has never been 
clearly determiued, but my own opinion is that it probably belongs tc, the category of 
ductless glands and that it may have some relation to the thymus or thyroid, probably 
the latter, as long ago suggested by J. I?. Meckel. The history of this siugular organ 

- can only be made out definitely by a study of its development, from fresh materials, 
extending over a great many more stages than are a t  my commaud for that purpose. 
Until that is done i t  will be useless to speculate as to the true nature of the singular 
lymphoid structure which covers nearly the whole heart of the sturgeon. I t  com- 
pletely covers the ventricle and bulbus; is firmly attached to their outer surfaces, and 
forms, so to speak, a second, and highly differentiated wall lying external to the mus- 
cular coat of the heart. Only one other suggestion occurs to me as respects its true 
nature, ant1 that is that it may possibly be a greatly thickened epicardium in which 
lymphatic tissue has been developed, but even this suggestion would h a w  to be veri- 
fied by further embryological research, for which the required material is not yet at 
hand. 
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d, third tract of lymphatic tissue is found extending along the free margin of the 
spiral valve. The free margin of this spiral valve or fold is greatly thickened through- 
out its entire course. Cross-sections of the portion of the alimentary canal in which 
this structure is found discloses the fact that the  thickening of the edge of the spiral 
fold is due to t h e  presence of a cord of lymphoid tissue, which is indistinctly subdi- 
vided into lobules by strauds of fibrous tissue. That there are true lymph-cells 
present in this part of the fold is readily demonstrated in stained preparations of 
cross-sections of this part of the intestine. Such lymph-cells, are, moreover, appar- 
ently migratory and move up and down within t h e  papilla or villi with which the 
intestinal wall is here thickly studded. They probably have an important work to 
perform in taking up the digested nutriment which passes through this part of the 
alimentary tract., The relative proportions of this cord of lymphoid tissue is indicated 
in the partially diagrammatic cross-section of the spiral valve, represented in Fig. 47 
at Ly. 

It is therefore obvious that in the sturgeons we have the lymphatic system quite 
highly developed, more so in fact than in almost m y  of the Elasmobranc:hs, Teleosts, 
Dipnoans, or Ganoids. No close comparisons with other types can be made with respect 
to the lymphoid structures of the 8pinal canal. The closest comparison seems to be 
afforded by the strand of lymphoid tissue overlyiug the spinal cord of the lampreys. 

With respect to the spleen of the sturgeon, which has been frequently identified 
as pancreas, sections &ow that i t  is really lymphoid. Large Malpighian bocks are 
discernible in sections, which agree closely with the appearance or' those seen in sec- 
tions of the spleen of Selachians, some of which I have been enabled to compare with 
sections of the sturgeon's spleen through the kindness of Mr. W. F. W. McUlure, of 
Princeton College. 

8. THE DEVELOPMENT OF THE STURGEON. 
I 

The recently deposited ovum of the common sturgeon measures f?,6mm in diameter. 
That' of the sterlet, upon which species the most of our information as to development 
is based, is much smaller, measuring only 2lLLU1. As already stated, besides the egg 
membrane a glairy viscid substance forms a coiisiderable layer on the exterior of the 
eggs, which becomes soft and stringy upon contact with water, but hardens later into 
a firm substance which finally cements the ova firmly to whatever they may be brought 
into coutact. 

There 
appears to be one central one i n  the egg of the ~oirirnoii sturgeon, which is surrounded 
by a cycle of others, as represented in Pig. 2, Plate XXXVII. The micropyles from the 
first overlie the dark germinal area, aud throuf;h these minute openings in tee egg 
membranes the spermatozoa or male elements find their way iu order to impregnate or 
fertilize the egg. The micropyles occupy t h e  central position over the germinal area 
before the egg is mature, and Ret free from the ovarian follicle in which i t  grew and 
ripened. In  the species of sturgeous studied by Eowalewsky, Owsjaunikow, and Wag- 
ner seven micropyles wer0 observed. Salensky found from five to thirteen in the eggs 
of the sterlet. / 

The segmentation of the egg begins ai: the dark pole and is unequal, and a t  first it 
is only partial. Later the segmeritatiotl fur'rows extend through the whole egg, as 

The micropylar apertures appear to be multiple in the egg of the sturgeon. 

Bull. U. S. F. O., 88-17 
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seen in Pig. 5, after segmentation is completed. About this time a Segmentation 
cavity appears within the egg, roofed over by the smaller segmentation spheres of the 
dark pole, while it is inclosed below by the large spheres of the lighter pole, which 
comprises the yolk. J u s t  a t  this point there is an iuconsistency in the account given 
by Salensky which it is hard to reconcile with the very large persistent yolk of the 
later stages. The large Segmentation spheres seem to have their segmentation furrows 
obliterated at a later stage; a t  any rate the yolk is said to be inclosed by the walls of 
the primitive eutoderm of the intestine, after the segmentation of the yolk substauce 
has become less obvious than at  first, and after its nucleated segments had become 
pretty numerous. If the inclusion of the yolk cells by the intestine actually occurs as 
described by Salensky, the process is without a parallel among the vertebrates, the, 
nearest approach being the mode of yolk absorption lately described by P. aud P. 
Sarasin as occurring in the embryos of Ichthyophis glutinosus, one of the footless, worm- 
like batrachia of Ceylon. 

The further development of the germinal area at the dark pole of the egg presents 
many analogies to that of the osseous fishes, especially as respects the manner in 
which the yolk is finally covered in and completely inclosed. Upon comparing Fig. 
6 with the stage represented iu Fig. 5, it will be seen that the upper pole is now 
oovered by a cap of cells which leave only the lower coarser yolk cells exposed. This 
cap has resulted from the more rapid segmeutation of the srnadl cells shown at the 
upper pole of Fig. 5.  These srnaller cells of Fig. 5 have in fact, in Fig. 6, become so 
small by repeated division that the artist has found it jmpracticable to represent them 
according to the scale of enlargement adopted in the last-mentioned figure, The cap 
of cells has grown all arouud its margin in such a way that it has grstlually extended 
over the yolk. the rudimentary embryo is visible as a light 
band rounded at  the upper end. A linear dsprussion runs through the middle of the 
rudiment of the embryo j this represents the center of the so-called inedullary plate, 
aud is also the middle of the medullary groove to be folded in later when the 
margins of the medullary plate are turned upward and fuse immediately over the 
former to form the medullary canal or passage way through the primitive spinal cord, 
which is developed in  the way above described. 

In the next stage of development, which is reached in about twenty-four hours after 
impregnation, we have the appearance presenled in Fig. 7. The only portion of the 
mass of yolk cells which now remains exposed is indicated by the little rounded, nearly 
black area, at the lower pole of the figure. The yolk is now completely inclosed, 
except this small portion, by the coutinued growth of' the lower edge of the cap repre- 
sented in Pig. 6. This small area of yolk still exposed is the yolk blastopore or 
prostoma. 

At this time the rudiment of the embryo becomes widened in front, a,s shown in 
Fig. 7, so that the medullary plate, anteriorly, becoines expanded like the broad end 
of a spatula. This witlened end of the medullary plate is the rudiment of the future 
sturgeon's brain, and behind this widened part, the edges of the medullary folds 
become more distinctly evident, since tho development of the spinal cord of which 
they form a part is now more advanced than in the preceding stage. The embryonic 
area a t  this time presents some characteristic, features of coloration in t h e  common 
sturgeon. The area immediately around the embryo is light-colored ; some little 
distance from it  there is a darker band of color. This dark band is oblong, with the 

At one side of the 

. 
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sides curved inward, so that the whole reminds one of the form of the body of a 
violin, with the embryo lying in the middle line, or lengthwise, in the paler central 
area. 

While these changes have been in progress, the cap or mantle of smaller cells 
from which the embryo is formed, and which now almost completely envelops the yolk, 
has uritlergone internal changes. These relate mainly to the splitting or foldiug of its 
constituent cells in such a manner, over the embryonic portion especially, as to form 
two layers, From the outer of' these the skin and nervous system of the future stur- 
geon will be formed, while from the inferior and thicker lager the rudiments of the 
muscles, blood-vessels, iutestine, cartilage, etc., of the future completely developed 
animal will be evolved. 

The chauges which follow, aucl which are visible from the ext,erior, relate partly 
to the outermost and partly to the inuermost layer of cells which cover the yolk. On 
either side of the embryo, in Fig. 7, there are distinct longitudiual swellings, W G. 
These indicate the begiunings of the kidneys, which are still more distinctly visible 
in Fig. 8 as a pair of uarrow bands. In  this tignro further changes are taking place 
in the fore part of the medullary plate; the auterior and posterior parts of the brain 
are iu  fact becoming dofiued, while still further back the four pairs of blocks of cellular 
substance mark the rudiments of as many segmeuts or flakes of the muscular system 
of the adult. Behind these the thickened rim of tissue surrounding the blastopore 
will furnish additional inuscular segments as development proceeds, while it ie also 
obvious that the rudiineuts of the posterior limbs of the kidneys embrace this riug of 
tissue. 

These points are still better show11 in Fig. 9, in whicn the medullary tube or rudi- 
mentary spinal caual has become folded OK from the muscular segmeiits a t  the sides, 
and which have greatly increased in number. The whole embryo has also lengthened, 
so that only the posterior portions of lateral rudiments of the head, ,lcp 1, are visible, 
while the blastopore has closed posteriorly. Additional muscular segmen ts are also 
seen to be progressively split off, from before backwards, from the rim of tissue which 
in the preceding stage surrounded the blastopore. The Wolffian ducts or embryonic 
renal apparatus is also seen to extend to or beyond this region. 

Still more advanced stages are represented in Figs. 3, 4,10, aud 11. In Figs. 3 
and 10 the first visceral arches vat, va", Val" are obvious, while the first outward signs 
of the sense organs, the ear, eye, and nasal pits are plainly visible in Fig. 3. 

In Figs. 4 aud 11 are shown very nearly parallel stages of developwent in the 
commou sturgeon aud sterlet. Fig. 4 is froin below, aud Fig. 11 shows the head end 
of the embryo of the sterlet from above. In the latter the anterior ends of rudiments 
of the kidneys or Wolffian ducts are seen to have their anterior euds more recurved 
than in the less advanced stages shown in Figs. 9 and 10. At  this time the head 
becomes obvious a t  the anterior end of the embryo, extending some distame fwward 
beyond the fore part of the head, as a pulsating tube, Which receives the embryonic 
blood from a paired system of vessels extending over the yolk. 

Fig. 12 shows the just-hatched Russian sterlet, while Fig. 18 shows the common 
sturgeon just after i t  has left the egg, on the sixth day after imI)regnation. The Yolk 
in the sterlet is now much larger in proportion to the body than iii the common stur- 
geon. There does riot seem to be any sign of the pectoral fin developed in the just- 
hatched sterlet; but in the cominon sturgeon this fin is the first of the paired ones to  
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be developed, and is very conspicuous as a delicate but low fold on the top of the yolk- 
mck, a little distance from the side of the body a t  f, Fig. 18. 

In Fig. 18 there is no outwardly visible evidence of branchial clefts as in Fig& 
12 and 13 of the sterlet, but the opercular fold op already conceals the visceral arches 
from the outside. The tail fold is also much wider i n  the recently hatched embryo of 
the common sturgeon, as Fig. 18 clearly shows. A single spacious Uuvierian duct, 
o 8, carries the blood from the head and body dowri over either side of the yolk to 
empty i t  into the inferior or venous end of the heart, H, which lies in a spacious con- 
cavo-convex c a v i t y ~  G, within the anterior end of the somatic wall of the yolk-sack. 
This space is continuous with that of the general body-cavity posteriorly. 

No barbels are developed a t  this stage in  the young of the common sturgeon, 
nor are they present in the same stage of the young sterlet. The nasal sack is now 
a simple depression in the epidermis of both. The various portions of the brain are 
now differentiated, while the notochord is formed and the lateral muscle plates are 
numerous, nearly twice as many in fact as in most young Teleosts of the same stage. 
In  this respect the sturgeons resemble the Elasmobranchs rather than the group of 
Ganoids or Teleosts. Only a few of the long-bodied Teleosts have the muscle plates 
very numerous in the embryo. 

The spirscular cleft is very obvious in the recently hatched sturgeon, as indicated 
in Fig. 18 a t  sp. The eye is relatively very small, a feature in which the embryo of 
the sturgeon agrees with the embryonic lampreys aud batrachia more closely than 
with any fishes except Lepidosteus. The mouth appears very far back from the tip of 
the snout and is a t  first almost completely concealed from below as a narrow, trans- 
verse cleft in the angle formed by t h e  upper anterior extremity of the yolk-bag and 
the under side of the head of the recently hatched larva. 

Later, as the head lengthens and the yolk-sack is absorbed to some extent, the 
mouth becomes obvious from beneath as a wide transverse opening with a row of 
about ten formidable teeth in each jaw, as showu in Figs. 14,15, and 17. The barbols 
now appear as four papilla placed iu a transveroe row in front of the mouth, as shown 
in Figs. 15 and 16. In  front of the row of barbels there is a deprossioh, seen in Fig. 
15, which may be the homologue of the preoral disk found in Lepidosteus and Ami@ 
by Mr. A. Agassiz and Mr. Allis. 

The branchial filaments now begin to grow rapidly so as to be extended beyond 
the posterior margins of the gill covers. They consequently become visible from the 
side, as shown in Figs. 14, 15, and 16. The yolk is now almost absorbed and t h e  
ventral pair of fins begins to be evident, as shown in Fig. 16, while the pectoral is 
quite large, but still rounded at  the margin arid not pointed as in the adult. A notch 
between t h e  dorsal and caudal begins to separate these two, while the same thing is 
occurring on the ventral side, so as to separate the lower lobe of the caud,il from the 
anal. The partial atrophy of the median fin-fold in  front of the rudiment of the dorsal 
now begius, as shown in Pig. 16. At the same time the extensive median preanal fin- 
fold begins to be absorbed. 

In  the head region the barbels are becoming more conspicuous, while the snout is 
longer but still remain8 rounded off. The nostrils are beginning to become divided 
externally by the upgrowth on the dorsal and ventral borders of the nasal sack of two 
processes which will eventually fuse and form a bridge running diagonally across it 
as in the adult. 
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The next changes which are of interest in the. progress of the metamorphosis of 
the sturgeons have been illustrated by N. Zograft', whose figures of the young sterlet 
I have not hesitated to lay under contribution. I n  these the snout is seen to have 
become distinctly more pointed and flattened underneath, as shown in Figs. 19, 20, 
and 21. The barbels have been lengthened, but seem to radiate from a central point, 
aa shown in Fig. 20, from below. 

The greatest interest, however, attaches to the history of the median dorsal row 
of scutes or bucklers. These seem to arise within the partially suppressed median 
dorsal fin-fold and, as shown in Fig. 26 (considerably enlarged), their points are very 
sharp and overlap somewhat in the same way as do the fulcra, or plates on the dorsal 
margin of the tail in the adult. The dorsal bucklers appear first and before the fulcra. 
The lateral plates appear a t  the same time as a row of smaller calcifications in the 
integument of the sides, the anterior plates being the largest. The ventral rows of 
bucklers seem to be wanting, but they evidently appear, in some species a t  least, very 
soon after this stage has been passed over. This conclusion is supported by the con- 
dition of an older stage of another species, A. kuso, represented of the natural size, in 
Fig. 22. In this figure all the bucklers seem to be preseut, except the fulcra of the 
dorsal margin of the caudal fin. The form of the head and snout also presents very 

,nearly that which is so marked in the young of all the species, namely, the great 
elongation, flattening, and narrowing of the portion in advance of the eyes. 

In  Pig. 17 it is seen that fine cartilaginous branchial arches are developed in the 
larvse behind the hyomandibular bar, which indirectly helps to support both the 
lower jaw in part and the hyoid arch wholly., The arrangemeut of these parts is still 
more clearly shown in Fig. 44, illustrating the cartilaginous cranium of the adult. 
Though there are five gill-bearing arches doveloped, i t  is only the four auterior ones 
which support true gills; the hiudmost or fifth is reduced in length and is completely 
embedded in the tissues a t  the posterior end of the branchia1 chamber, a8nd bears no 
bmnchia even in the adult. 

The figures of the young larvae and post-larval stages show that the head is at first 
without armor-plates or scutes; in other words, it is covered by the naked integument 
only during the early life of the animal. I n  the young fishes from 4 to 5 inches long 
the cranial plates are already formed; their arrangemeut over the top of the head is 
essentially that displayed In Fig, 45, for ail the species, barring minor variations. The 
most constant plates are the suprmodpital, exoccipital, parietals, and frontals. These 
form, together with smaller plates over the top and sides of the  snout, a complote 
bony investment for the cartilaginous skull or brain-box shown separately in Fig. 44. 
The armor is completed at  the sides by the large single opercular plate and below by the 
parasphenoid. All, or nearly all of this bony investment of the skull, except the pos- 
terior portion of the parasphenoid bone, is developed from calcifications which start 
from separate centers in the skin, so that all of these superficial bones of the head art3 
regarded together with those on the back, sides, and uuder sides of the body as dermal 
or integumentary bones. They grow in extent by adding more bony substance to 
their edges, so that their roughly-indented edges ultimately fit together a t  their edges 
so as to form a more or less close union by the method which is known to anatomists 
under the term sutural. As pointed out elsewhere, the last pair of plates to unite and 
thus completely cover in the oartilaginous cranium in the common sturgeon are the 
parietal and frontal pairs, so that a fontmelle or hole may be deteoted in the top of 
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the head of young sturgeons up to 2 or even 3 feet in length, where the inner edges of 
these dermal bones have not yet developed a complete junction. 

The vertebral column of the sturgeon consists of a notochord almost completely 
surrounded by rings of cartilage, the latter of which answer to the bony disks found 
in the vertebral columus of other types. Unlike all other types, except Branchios- 
toma, the lampreys, and a few Ganoids, and Dipnoans, the notochord of the stur- 
geon continues to grow uniformly in leugth and thickness throughout life, and does 
not grow between the vetebral bodies only, as happens in the great majority of fishes, 
nor does it even undergo partial suppression within a thickened outer sheath, as hap& 
pens in  the Chimaeroids. 

The paired fins are supported 011 cartilaginous basal pieces. The form of these 
pieces is well shown in Pig. 49, representing in stippled work the cartilaginous sup- 
ports of the rays of the ventral fin of the blunt-nosed sturgeon. The curious asym- 
metry of the segments of the basal pieces in this figure is worthy of notice. It is 
obvious that the three pieces of which the bagal plate of either Aide is composed are 
greatly unlike. 

The fiirther changes in the form of the head particularly, from youth to adult age, 
in the sturgeon, can best be realized by reference to the illustrations of the young of 
the common as contrasted with that of the blunt-nosed species on the three plates, XLV 
to XLVII, inclusive, and these compared in turn with the heads of an adult male and 
two females seen in three different positions, as shown in Plates XLVIII to L. 

. These figures are the first adequate pictorial representations of these fishes which 
have been published, and since they have been obtained with the help of the photo- 
graphic camera, from fresh materials, they can be depended upon as being accurate. 
The proportionally narrower head ofthe adult male is well shown on Plates XLVIII and 
L, while the great difference in the width of the mouth of the young of A. sturio and 
A. brevirostrig is strikingly displayed on Plate XLVII. The first loop of the intestine 
exposed in the young of the common sturgeon, and represented on Plate XLVII, is seen 
to  extend proportionally much farther back than in the adult, shown with the viscera 
exposed, in Plate LI, where this portion of the intestine is the ouly part of the ali- 
mentary tract which is uncovered. The metamorphosis of the sturgeon, according to 
the data given in this brief sketch, is seen to extehd over a prolonged period, and to 
involve not only the fins and integumentary plates but even the relative proportions 
of the viscera. 

B, TEE SOURCES OF THE FOOD OF TEE STURGEON. 

When the young of the common sturgeon is first hatched i t  measures barely half 
an inch in length. At this t ime there is still present a quite large yolk-sack filled 
with a yellow opaque yolk subtance, the sides and upper surface of which are ehaded 
with brown, owing to the presence of fine granules of pigment embedded in its super- 
ficial Btratum. After a few days this yolk material is absorbed and the young fish, 
now measuring nearly three-fourths of an inch,l must  begin to forage for itself. As 

*The embryos of ficipenaer etlcrio are considerably larger then those of A .  ruthenus as measured by 
Salensky and Balfour. This difference is doubtless due to the difference in t,he size of the ova of the two 
species, the eggs of the common sturgeon being more than half e millimeter larger in diameter than 
those of the sterlet. The former measure 2.6mm, while the latter moasures only 2 m m  111 diameter. The 
larval sterlet, furtihermore at the time of hatching, measures only 5+mm, while the larva of the oommon 
American spociea at the aame stage measures l l m m .  
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the oral opening is very small a t  this time it is necessary that the food taken be quite 
small. The mouth now becomes transverse aud ventral in position, more or less pro- 

, trusible as in the adult, aud up to the third month the jaws support microscopic teeth 
of a very simple, conical type. The food taken at  this time must be microscopic in 
ohara,cter, and probably cousists of rhizopods, unicellulax a l g q  infusoria, minute 
l a r w  of insects aud worms, crustaceans, etc., so that the range of forms upon which 
the life of the young sturgeon depends during its early stages of growth is a very wide 
one. The rhizopods, algz, and infusoria are probably skimmed from the surface of 
the ooze at  the bottom of the estuaries where the young sturgeon must feed during 
the early part of its life. That the young sturgeon does feed upon rhizopods to a large 
extent is to be inferred from the similar habit of the young of the Catostowida or suck- 
ers as first deturruiued by Prof. s. A. Forbes. In slides prepared by Professor Forbes 
from the intestinal contents of a species of Afyxostouza aud one of Eriinyzon (Proo. 
Acad. Net. Sci., Phil:htl’a, 1851), Professor Luidy was able to distinguish the shells of 
six distinct species of rhizopods or test-covered protozoa. The habits of the young 
sturgeon must be similar, for a time, to those of the Catostoinidce on account of the 
similarity of the mouth of both, so that, inferentially a t  least, there is strong proba- 
bility that amaaboid protozoa at first constitute an important part of its dietary. 

It is thus rendered a t  least highly probable that there is an interdependence of 
the one upon the other in the struggle for existence. And one may legitimately 

- speculate as to the still lower origin of the food of the protozoa. 
The latter take into vacuoles or spaces in their sarcode minute vegetable and 

animal organisms which are digested a i d  incorporated into their own substance, 
which is thus made to grow in auiouiit. The rhizopods, in turn, are swallowed by the 
larval sturgeon, and we thus perceive that tho uiir~ute accumulations of organic3 mat- 
tefrepreseuted by the lowest protozoa ere fiually incorporated and become an integral 
part of ;t still larger aggregation of orgauic uiatter with a much higher grade of organ- 
ization. The first process of digestion and intepraticn took place in a mere cavity in 
the protoplasm of the very lowest grade of organization ; the next step in the process 
of digestion and integration of living matter took place in a higher type in a diEeren- 
tiated ali~oeu tary tract with cellular walls and special glandular appendages which 
furnish the special food solvents or digestive ferments. 

After the young sturgeon becomes somewhatolder, larger forms are preyed upon. 
By the time the young animal has reached an inch to an inch and a half iu length, 
the dorsal and lateral plates begin to appear, and the cartilages of the head and ver- 
tebral column have been formed, but  the ribs are not yet developed, according to the 
sections figured by Zograff. Minute teeth are present on the pharyngeal floor and 
the food may be identified in the sectious through the region of the stOm+oh and 
intestine. The most, characteristic and abundaut of the intestinal Content5 at this 
time are the tests and remains of the soft parts of Cladocera or Daplbnidm, small water 
fleas, the summer broods of which are partlienogouetic and multiply a t  Prodigious 
rate, so as to be wry abundant in the fresh-water estuaries where the young stur- 
geons are numerous. The figures of sections given by Zograff of the young of the  
sterlet, display the stomach and intestine literally packed with 1 he remains of Daph- 
mid@, SO that i t  is obvious that during some portion of the sturgeon’s life end under 
certain conditions these forms stand in a vital relatiy to the latter as its food. 
Doubtless other forms, such as algae, minute fresh-water worms, fish larvae, insects and 

. 
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their aquatic larvee, and fresh-water copepods are also taken. Many of these are 
again dependent upon the far more minute protozoan and microscopic plant life about 
them. This is notably the case with Daphnida! themselves, in which certain append- 
ages are used to sweep the microscopic infusoria and swimming alga into the mouth, 
so that the water in which swarms of daphnids are kept is soon cleared of its micro- 
scopic life. 

As the sturgeon grows larger and its mouth more capacious it becomes capable of 
capturing still larger prey. When they reach a length of fntm 6 inches to 2 feet, in 
some localities a t  least, they begin to prey in the main upon amphipods and isopods, 
two groups of crustaceans found in great abundance in the waters of the estuaries 
frequented by the sturgeon. These larger organisms in turn, which a t  this stage be 
come the prey of the sturgeon, m u s t  feed upon smaller orgitoisms, so tliat they become 
accumulators, so to speak, of the food of the fish at this stage, just as were the daph- 
nids during an earlier period. The amphipods and isopods are fouud in great num- 
bers in the spiral valve of young fish under 2 feet long, and besides occasionally the 
undigested cuticular covering of earth-worms is encountered. The remains of the 
larger organisms are, however, always mixed with more or less mud or ooze, which 
contains diatoms, rhizopods, etc., so that these low forms furnish some nutriment even 
in a relatively advanced Rtage, if not for the entire life of the animal. Of the amphi- 
pods AmphitkoS and Gammarus were most abundant in the stomachs of young stur- 
geons. The fish 
from which these were taken were caught in brackish water, where these atnphipodq 
and isopods are very abundant, often adhering to the gill-nets of the shad fishermen 
operating in the same waters, to the number of many thousands. They are known, 
for this reason, to the fishermen as “shad lice.” 

After the sturgeon becomes adult larger organisms are sought for as food, though 
the writer has been surprised to find how little there remains in the digestive tract 
after death to indicate what formed their principal dietary. Occasionally the shells of 
Mytilus or Modiola are found, thus indicating that the mollusca are laid under contri- 
bution as a source of food. These mollusca, living as they do fixed to  one spot, are 
in turn dependent upon the microscopic protozoan and larval life which is found in 
the surrounding waters. 

From the foregoing inventory of the food of thesturgeon a t  various periods of its life, 
it is obvious that its existeuce is dependent upon that of a great multitude of diverse 
forms, which serve it merely as accumulators of pabulum to bo converted into its own 
tissues Starting with the lowest grade of organization, the larva can feed for a time 
only upon forms not over a line in length, and which are minute enough to be sundered 
and rent by its microscopic teeth. A t  a later stage larger organisms are captured, 
measuring half an inch or more in length, while during adult life large mollusks and 
other orgauisms of 1 to 2 iuches in  diameter are readily taken and swallowed. 

The story of the life of a sturgeon is therefore seen to be bound up with the lives 
of vast myriads of organisms in no way related to i t  in the system, but only as sources 
of nutriment. It is quite certain from what has preceded that if the minute life upon 
which the young sturgeons subsist were exterminated, the sturgeon would also be- 
come extinct. It follows from this that whatever affects the relative abundance of 
the minute life of the rivers and estuaries where sturgeons are found, must also affect 
the survival and abuudance of the latter. The importance of a study of all the or- 

The commonest isopod found in the intestine is a species of Idotea. 
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ganisms upon which the sturgeon is directly or indirectly dependent must therefore 
be obvious to every one. The legitimacy of the inquiries into the life-histories of all 
organisms, even those in no way directly related to the Qcollomy of the Statre, should 
therefore need no apology from those eugaged in the study of the problems of economic 
fish -cu 1 ture. 

10. HABITS OF. THE STURGEON. 

The habits of this fish, as might in fact be inferred from the conformation of the 
head and mouth, are esseiitially those of a scavenger and bottom feeder. The tooth- 
less, protusible mouth of the adult is in itself sufficiently suggestive of the mode in 
which a very large proportion of its food must be taken, notwithstanding the stste- 
meuts made by some European observers that t,he sturgeon may even rise to the 
surface to seize from beneath and swallow, iu an entire state, such unwary water- 
birfls as m:ty be disporting themselves there. That t h e  young do pursue, capture, and 
swallow rather active prey is proved by the Fact that great numbers of the exoskele- 
tons of amphipod crustaceans are fouud, together with other iugosta, in the region of 
the hind gut, iriodifietl t Q  form a spiral valve. Whetlfer these amphipods are taken 
whilo the sturgeons are swiininirig about through the water some distance from the 
bottom is uncertain, though it is probable that the young fish take them a t  the bot- 
tom, from t h e  fact that large quantities of mud are found associated in the intestine 
with the remains of the crust:mmus. 

Adult sturgeons are frequently encouiitored, in the iritestiuo of which the broken 
fragments of the shells of mollusks, bivalves as well as uniralves, w e  met with. 
Fragments of Mytilus and other brackish-water forms are found in the alimentary 
tract of such individuals. This dietary is sufficiently indicative of the mode in which 
the animals take their food, and it is probable that annelids, iieuiertoans, eto., also 
enter largely into the dietary of these fishes. I have also met with the remains of 
earth-worms in the intestine of young sturgeons. 

The lneChaniSul by means of which the sturgeon is inad0 aware of the presence 
of the living forms a t  the bottom consists of a transverse row of four pointed, highly 
sensitive barbels, which are placed about half way between the tip of the snout and 
the mouth. In r;he young these barbels are more slender and proportionally longer 
then in the adult, in which they present a series of transverse incisures or laminm 
ranged side by side, and which are covered by a sensitive, tactile epithelium. This 
apparatus supplements the soft sensitive lobes which surround the entrance to the 
mouth more or less completely, and constitute a system of organs of touch by the help 
of which the, animal is made aware of th6 presence of the living food at  the bottom 
upon which i t  subsists. 

The snout of the adult sturgeon appears to be used more or less after the manner 
of a digging implement. Mr. Elkingtoil informs me that a t  Tampa Bay in Florida 
the schools of sturgeons may be observed near the shore digging UP the Soft bottom of 
shoal places with their snouts. The object of R U C ~  a habit would seem to be the 
search for half-buried mollusks, annelids, etc., which are doubtless swallowed, to- 
gether with more or less dirt, as we saw in the case of the amphipods taken bY the 
young animals. My informant also stated that the Florida sturgeons had a, shorter, 
more recurved snout than those of the Delaware. Whether this difference is merely 

I 
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varietal, or whether it is indicative of the existence of a different species in Florida can 
not be determined without specimens from there for comparison. It is barely possible, 
judging from the rarity of Acipenser brevirostris in the Delaware and its small size, that 
that species reaches its greatest developilrent farther to the south. A.  brevirostris is 
not of any commercial importance in the sturgeon industry of the Delaware, for, 
amongst the many hundreds of A. sturio which I saw at  Delaware City, no specimens 
of A. brevirostris were taken either for the sake of their roes or the flesh. The 
shorter, plumper build, ant1 blunt snouts of the Florida form noted by Mr. Elkington 
would agree very well with the view that the species there met with is the true 
A. brevirostris. 

The habit which the sturgeon has of jumping up out of the water a t  an angle and 
projectiug the body through the air for some distance is probably ofthe same nature 
as that of the gar-pike, which rises to the surface for the purpose of taking air into 
the complex, lung-like air-bladder. The sturgeou has been kriown in leaping to jump 
into small boats, arid in one instance, Mr. Reeves, of Delaware City, informed me that 
a large individual had actually juinped from the water high enough to go through 
one of the dead-lights, uear th? water’s edge, i n  the hull of a passing passenger, side- 
wheel steamer, aud thus firid itself an unexpected prisoner in the hold of the vessel. 

The habits of the female duriug the spawuiug season are probably Romewhat 
pecnliar, and, it may be, quite characteristic. Those which had spawned and were 
observed by the writer exhibited a remarkably flabby, or empty appearauco of the 
abdorneu. After their ova have been discharged the spent females are known amongst 
the sturgeou fishermen of Delaware City as “slunkers,” and are of 110 value to them 
for caviare, but for the flesh only. Later in the season these same spent roe, or GLcow 
fishes,” as they are called in the local vernitcular of the fishermen, recuperate and 
become again quite plump, acquiring considerable additiorial weight. They are then 
more highly prized for their flesh than during tho spawriiug season. 

The roe fishes seem to get rid of their eggs by rubbing the belly against hard 
places on the river bottom. This would seem to be the case judging from the inflamed 
appearance of t h e  skin covering the abdomen of spent fishes. This irritation of the 
skiu may arise as the result of an attritiori of the abdominal walls against hard places 
on the river bottom, or possibly it is induced by attrition with t h e  surface of t h e  
bodies of the males, two or more of which ;ire said to follow the females, accordiug to 
Russian writers, the males pressing against the abdomen of the female, thus favoring 
the extrusion of the eggs and a t  the same time discharging their own milt to fertilize 
the ova. 

As the Reason advances tho spawning schools move upwards from the salt waters 
of Delaware Bay and in the neighborhood of Fort Delaware and Delaware City, 45 
miles south of Philadelphia, where they pass into brackish or nearly fresh water. 
From this point southward 20 miles, and northward as niany more, it is probable that 
a large part of the spawning now occurs. Those that escape the meshes of the hun- 
dreds of sturgeon nets which are every day stretched across their spawning grounds 
go farther north to get rid of their burdens of ova. Many more are deprived by the 
fishermen of the‘privilege of thus unburdeuing themselves, and are taken to the kill- 
iug and butchering floats a t  the wharves of the dealers adoug the river a t  various 
points where the nearly ripe roe is removed for the purpose of being made into 
cavaire. 
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The upward movements of the schools seem to be agected to some extent by a , 

rise of the prevalent temperature of the water and air, thus making the fishiug for the 
time more profitable. Couverselg, a decline in the prevailing temperature is often 
apparently followed by a dimimution in the iiumbers of fish on their way up the river, 
and a cold, late season retards the appearance of the fish from the salt waters farther 
south. A very raiuy season, which has caused an unusually abiiudant flow of fresh 
water down the river, also interferes with their early appearance in the waters above 
Delaware City. This is snpposed to be due to the fact tliat the water becomes fresh 
farther south than usual where the schools then roinain to discharge their spawn. 
The fishing season at  Delaware Oity is a t  its height during the months of May and 
June, but fish are caught cluriug the summer and sututnu and uutil as late as Sep- 
tember and October. 

The spawning fish or (' runiiers,' (those with the eggs set free from the ovarian 
follicles and lyiug loose in the abdomiiial cavity) are usually most abundant about 
the middle or end of a '' run " or school of fisli. The period during which the most 
spawning fish bave been observed a t  Delaware City is during the month of May, 
especially the last half of the mouth. It is then that the greatest success may be 
looked for iu gettiug the eggs for purposes of artificial incubation in large enough 
quantities to make such an euterprisu iiiiportant from a11 economical poiiit of view. 

The young sturgeons, which are fouud in certaiu places in the river in such num- 
bers as to be a groat annoyance to the shad and herring fishermeu, in whose nets 
they become eutangled, are found mostly over certain kinds of rather firm bottom 
riot'far from the shore, where they may be supposed to feed, and where they are 
kuown to pass the greater part of the year. In  none of the young sharp-nosed forms 
of A .  sturio have I been able to find any evidence of a fully developed roe or milt, 
and I iiifer that the anadromous or migratory habit is probably not developed until 
the reproductive powers are fully instured, when the migratory impulse assumes 
control of the movements of the auimal. Tho young immature fic;h have been takau 
from uudor the ice in the river in mid winter, indicating that they remain in the fresh 
water the whole year. 

The young of the common sturgeon reaches a length of about 3 feet before i t  
begius to lose to a marked degree the sharp or acuminate Rnout which gives i t  such 
a characteristic appearance, and which has misled not only naturalists, but fishermen 
also, into the belief that these sharp-snouted forms were a distiuct species. Natural- 
ists as well as fishermen have bektowod umues upon the youug fish in the belief that  
they were specifically distinct from the large fishes. 

The mature fishes seek a hard bottom upou which to deposit their spawn in from 
1 to 5 fathoms of water. Except when leaping out of the water aud when qoving 
upstream rapidly they do not seem to habitually rise to the SUrface. The tendency 
of the fish to seek the bottom is taken advantage of by the fishermeu in the COII- 

struction of their gill-nets, the cork line of which is not made to come to the stlrface, 
but the woodeu floats are attached to cords so as to leave the upper edge of the not 
about a fathom below the surface, The nets of about 300 fathoms length and 3 to 4 
fathoms deep are laid out from sail-boats specially constructed for convenience in 
stowing and liming the net in a slightly raised compartment a t  the stern. The fishing 
is done during the day-time on the Delaware, each boat being manned by two men, 
whoputout,thsir net atthe beginning of flood-tideand drift upstream. The net is fished 
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during slackwater, and the fish are hauled on board by means of stout, long-handled 
hooks made of fire-eighth inch round iron. The fish usually reach the wharves a t  the 
beginning of ebb-tidu, and are usually alive if they have not been too much exposed 
to t b e  sun. The fish as soon as they are gilled make but little etlort to get free, being 
singularly tractable and manageable in spite of their great size, individuals of from 
9 to 10 feet in length beiug sometimes taken. The most usual size of the “cow 
fishes ” or females is about 8 feet, and they are also stouter and longer than the 
males, which are usually shorter arid more slender, ranging in size from 0 to 7 feet, 
with a slightly more narrow head, as i u  shown in the accompanying plates. 

The meshes of the uets used in gilling the sturgeon measure 8 inches. on a side, or 
16 inches across, when stretched taut These nets will gill fishes ranging in length 
from about 5 to 10 feet. The smaller blunt-nosed sturgeon, A. brevirostris, is never 
taken in these large-meshed gill-nets as far as I am aware, and, judging from tho 
advanced condition of the reproductive organs in individuals only 20 inches in lingth, 
it is probable that it never reaches a great size in the Delaware. Upon special inquiry 
of old fishermen, I was notable to hear of auyspecimeus of the short-nosed species being 
taken which had measured over about 3, or a t  most 4 feet. l i i  such cases the females of 
this darker-colored, short-nosed species were found to have mature roes. 

11. THE SPAWNING FISH. 

The majority of the roe fishes which are brought in to the butchering floats are 
not quite ready to spawn. The nearly mature roe of such fishes is hard and firm, and 
the eggs have not yet ruptured the walls of the follicles aud escaped into the general 
cavity of the body. The roes of such iudividuals are known to the fishermen and 
caviare dealers as “hard roe.” The herd roe, as it is called, is the kiud most prized 
by the packers of caviare. 

In such cases 
it is smaller in quantity thau the kind mentioned in the preceding paragraph, aud is 
worthless for caviare. 

Another kind of roe is that which is the most valuable to the fish-culturist. This 
sort is the kind which is jus t  mature and ready to be artificially fertilized. Most of 
the eggs of the ripe roe have ruptured their follicles, and as soon as the abdomen is 
cut open the ova escape in great quantities, to the amount of several galloqs in the 
case of a large fish. The quantity of eggs yielded by a single fish may, in fact, vary 
between 5 and 15 gallons. Estimating by the number of pailfuls of hard roe, each 
holding 3 gallons, i t  may be assumed that the average is about 10 gallons. This is a 
fair estimate, as the average is probably a little above three pailfuls, each holding 
38 gallons. The eggs measure 2.6mm in diameter, or a little less than one-ninth of an 
inch. A t  this rate we should find about 168,000.eggs to the gallon, and a total of from 
800,000 to 2,400,000, according to the amoiint of roe in a single fish estimated in 
gallons. 

The eggs, when in exactly the right couditiou, are globular, nearly a ninth of an  
inch through, and vary in color from a very light brown to a very dark brown. A t  
one side a darker round disk may bo observed, the diameter of which is about one- 
Yourth of the circumference of the egg.  This disk is also quite as visible in ova which 
have not yet escaped from the folliclos in which they were developed, as in the “hard 

Occasionally fishes are taken in which the roe is quite immature. 
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roe,)) for example. The darker discoidal area is the germinal area of the egg of the 
sturgeon, and is the point where development first manifests itself to the unaided eye 
through certain changes in its shape. 

The  eggs of the kind above described should retain their globular fortn, like so many 
shot, and should show no signs of adhering to  each other. I t  the round area at one side 
of the eggs should appear distorted or broken, i t  is also a sign that the eggs are probably 
worthless f o r  fertilization. 

Eggs with a rourld disk, if they flow freely from a slit cut through the walls of the 
abdomen of the recently caught living fish, may be fertilized without difficulty, provided 
a ripe male is at  hand. Eggs which do not answer to the requirements given in this 
paragraph it is not worth while to waste time over. 

It frequently happens that running or ripe fishes are brought in which have a great 
abundance of loose eggs in the abdominal cavity, which are entirely wortliless for pur- 
poses of fertilization. Upon examination, it will be found that i n  such cases the eggs 
either have the discoidal gertnirial area distorted and injured, or else many of the ova 
have had their thin covering or zoua radiata ruptured, and the yolk has been crushed 
and has escaped as a slate-colored substance. This rupture and iujury to the eggs is 
due to the entrance of water froin the outside, through the oviducts and genitominary 
passages, into the body-cavity, the presence of the water causing tho glairy, adhesive 
coating to set or harden, and with which all the ova arc3 covered upon leaving the 
follicles in  which they were matured. This hardening of the mucigen which covers 
the eggs, in the preseuce of water, and while still with the body of the mother fish, 
will cause the bursting of the egg-coverings if such fish do not get the chance to dis- 
charge their eggs a t  once, or happen to be roughly handled in the boats, as the ova 
adhere in great masses, the breaking or crushiiig of which also ruptures the individual 
eggs of which they are composed. Such roes are of no service whatever as a source 
of supply for purposes of artificial fertilization. Roes of this kind may be at  once dis- 
tinguished by their sliminess and the slate colored appearance of the contents of the 
broken eggs. 

Another type of roes are those of the entirely spciit fish, which has discharged all 
of its mature eggs. The roes of such fishes are no longer broWri, and the leaflets Of 

which they are formed are made up of very small pinkish or pale, aud very young ova. 
Such fishes may be distinguished by the flabby, collapsed, or shrunken abdomen, since 
the remnant of immature roe left b e h i d  iu the body-cavity is hard@ a tenth part of the 
volume of tlie ripe ovaries as seen in fishes with mature or ( 4  hard roe.” The rem- 
nant of the roes of ;L fish which has only recently got rid of its burden of eggs looks 
ragged when the ovary is wetted and floated out with water; this is due tothe Presence 
of the collapsed leaflets formed of the vascular and cellular tissue from which the ova 
have escaped. These leaflets of the roes are disposed transversely on either side of the 
mesentery, or thin mombraue, which fastens the alimentary tract to the middle line of 
the dorsal wall of the body-cavity. 

While the nearly mature roes of the females are relatively of great size-greater in 
fact than any other viscus of the body-they are also Usually dark in  Color, as may be 
gathered from the figure in Plate LI, showing the roe exposed. The color of the nearly 
mature or (‘ hard roe ’7 is also subject to some variation. Occasionally fishes are fouud 
in which the roe is quite pale, and hardly darker than the other viscera. This is due 
to the nearly complete absence of pigmeut granules in the yolk of the individual 

, 
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eggs, the pigment being diffused in fine particles throughout the substance of the egg 
of the sturgeon, somewhat as i t  is throughout the ovum of the batrachia. The next 
grade of coloration of the roe is a very much darker one; brownish, with a decided 
shade of gray or lead color, when the roe is viewed as a whole. This last-mentioned 
shade of roe, which is quite common, is knnwn as ib light roe amongst t h e  packers 
of caviare. Several gradually darker shades may be recognized between this last- 
named variety and the next, or the quite '' dark roe " as it is called by the dealers, who 
are careful not to mix the lighter and darker kinds together in the manufacture of 
caviare; the reason for which is, that the light and dark eggs when mixed together 
give to the caviare SO prepared a '' pepper and salt 7J appearance which is uot considered 
desirable by dealers. 

These diff'erences in the color of the roes is wholly due to the presence of more or 
less pigment in the individual eggs. The germinal area or disk of the eggs of the 
dark roe is almost black, while in the  light roe this area is not so dark, and there is 
a distinct dark dot or spot in the center which is surrounded by a light zone, outside 
of which there is a much darker superficial ring of pigment, which marks the edge of 
the germinal area. 

The internal reproductive organs or testes of the male sturgeon are not nearly so 
large as the roes of the females, which may vary in weight from about 60 to as much 
as 120 pounds. The testes probably never much exceed 10 or 15 pounds in weight, 
and are cream-colored, with a shade of piuk, instead of' ha8ving the dark tint which 
characterizes the roes of the females. The form of the testes is that of a compressed 
irregular series of bodies, separated from each other by narrow constrictions, and 
present as paired orgaus on either side of the mesentery. In cross-section the seg- 
ments of the testes are oval, the mature, sexually active orgaus being nearly 2 inches 
thick and 3 to 4 inches wide, and extending for a distance of 18 inches to 2 feet on 
either side of the body-cavity. The transverse subdivisions of the testes is subject to 
variations in different individuals, some having them subdivided into a greater num- 
ber than others. 

When the testes are mature, upon cutting them across, the larger ducts will be 
made apparent from the readiness with which the milk-white, viscid semiual secretion 
escapes from their cut ends. The testes may be removed from the living male and the 
semen, or milt, pressed from the fragments, especially from the larger ducts found 
along the dorsal border of the organ. I have upon two occasions tried to fertilize the 
eggs with milt pressed from fragments of the testes, but withou.1) success; yet this 
experience is not to be taken as conclusive that i t  may not be done. In  both cases 
the ova which were at my disposal were probably not in condition to be fertilized. 
Where large numbers of the eggs of the sturgeon are to be fertilized, I think that it 
may be necessary to resort to this method, as I fiud that it is somewhat difficult to 
press out much milt from the testes by means of pressure upon the abdomen of the 
sexually mature male. If the abdomen is firmly pressed with the foot, accompanied 
by a firm backward stroke of the leg, a few drops of a milky secretion are forced out 
of the genito-urinary openiug just behind the vent. The secretion forced out in the 
manner described is thiu and watery, riot being much more consistent than skimmed 
milk, whereas the secretion from Ohe ducts of t h e  testes is intensely white, glairy, and 
viscid, but readily breaks up arid thins out in the presence of water to form a milky 
mixture, swarming with spermatozoa. The ouly successful results in fertilizing the 
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eggs were with the thin milt forced out from the abdomen and testes by pressure and 
strokes upon the abdomen with tho foot, though there is no reason why good results 
should not be obtained by pressing the milt from fragments of the testes, in the 
same manner as the spermatozoa of the oyster, star-fish or of worms are obtained, 
when it  is desired to artificially fertilize the ova oftheseforms. That good results may 
be thus obtained in dealing with the milt and eggs of the sturgeon I have no doubt 
whatever, since the only good lot of eggs, which I had the opportunity of successfully 
fertilizing was one batch which were removed from the old fish by cutting open the 
abdomen. 

In  practice I should recommend such a method of pseudo-Cssarean section above 
every other, because in attempting to forcibly press out the ova of the sturgeon 
through the genito-urinary passages I believe that they would probably be far more 
liable to injury than if removed from the old fish by slitting open the belly. 

In getting all the eggs out of the abdominal cavity, I would suggest that the 
abdomen of the live fish be slit open in the meciian line, aud its hoad raised so that 
the eggs may be run out into large pans to a depth of 2 or 3 iuclies, a little water added 
and the live milt put with thein and gently stirred about with a feather so as to mix 
the eggs and milt. The very important steps which must immediately follow the 
removal and fertilization of the ova are very important aucl may be stated under the 
head of 

12 HANDLING THE EGGS. 

Not more than twenty minutes should be allowed to elapse after the time the milt 
and eggs are mixed together till they are spread upon cheese-cloth trays, one egg 
deep, or in .& single layer. If this  is not done immediately the eggs will'stick 
togetlier in large masses, causing those a t  the center of these masses to be asphyxi- 
ated for want of oxygeu, which under such circumstances cannot find access to them. 
Other equally serious evils follow from allowing the eggs to adhere together in large 
ma6ses! and the principal one is that if such masses are irregular and of any size, if 
broken, the eggs along the line of fracture of the mass will be broken aud destroyed. 

It is therefore very important that a large number of trays properly constructed be 
a t  hand upon which to spread tho  eggs if any exteusive hatching operations are to be 
conducted. The eggs will adhere very firmly to the surface of the cheese-cloth in a 
few hours, after which further watchfuluess is necessary, in order to keep down a11y 
fungus which may appear upon the dead eggs, of which there will always be some. 
It may be possible that panes of glass would serve the same purpose as the cheese- 
cloth trays, if a current of water were allowed to flow very slowly between ;t superim- 
posed series of glass plates properly disposed in a Pough. 

The experience of European investigators, Euoch, in 1871, being amongst the 
earliest, has been the same as that of myself in finding that tl10 ova of the h i -  
pemeridm were adhesive. Kuoch worked with the eggs of A. ruthenus, or the starlet, 
and his account of the adhesiveness of the eggs of that species agrees closely with 
my own. 

I find that the ova are more or less adhesive1 immediately upon their removal from 
the abdominal cavity, so that if 0110 tips for an instant a vessel to one side in which 
the eggs are coiitained they at  once form e coating of a single layer over the surfnce 
to which they have been thus inouiuiitarily exposed. Upon admixture with water the 
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adhesive material with which the eggs are covered seems to be dissolved somewhat 
and becomes diffused through the water, so that the whole becomes ropy. I f  a lot of 
the eggs is taken up in the hand from the water glairy filaments formed of the ropy 
solution will trickle down between the fingers, and if the wind is blowing these may 
bedrawn out for the length of 2 feet or more. 

This glairy or ropy character of the partly dissolved coating of the eggs persists 
for some time, usually for thirty minutes or so, after which time the glairy substanoe 
hardens or coagulates in the presence of the water and the gases held in solution by it. 
In process of hardening the glairy, sticky coating of the eggs firmly fastens them to 
whatever they are brought into contact with, and after that has occurred it is scarcely 
possible to detach thew without injury to their delicate, thin envelops and their soft, 
viscid contents, consisting of yolk substance and protoplasm. The sticky coating of 
the eggs finally remains as a grayish-white, tough, slightly elastic: covering envelop- 
ing the egg membrane proper, and varies in thickness at diff’erent points on t h e  surface 
of the ova. It is also the material which will cause the eggs to adhere in clusters or 
masses, sometimes as large as a man’s head, If they are left together in large quan- 
tities in a vessel with a little water. 

The trays used at Delaware City, on board the steamer Fish Hawk, were made by 
tacking cheese-cloth to light wooden frames a foot wide and 18 iriches long, then 
loading the edges of the frames with strips of sheet lead to keep them immersed. 
These trays placed on ledges in a superimposed tleries, in a trough through which 
the water is allowed to flow gently, is a very efficient hatching device. Floating 
hatching boxes with brass wire gauze bottoms and small openings a t  the sides 
covered with the same kind of gauze have been successfully used by the Germans, one 
having beeu brought from Gerinmy by Mr. S. Feddersen, of Port Peun, Del., from 
Hamburg. This device is quite simple and was placed at  my disposal through the 
courtesy of Mr. R. Anderson, of Delaware City. It seems to me very well adapted for 
the purpose for which i t  is designed. 

The floating box in which the writer succeeded in hatching out a batch of the egg8 of 
the sturgeon was exceedingly simple in construction aud consisted of a soap box with 
t h e  top and bottom removed, the bottom for which was then replaced by tacking cheese- 
cloth to the lower edge of t h e  rim, and by nailing wooden strips to serve as floats to 
the sides,of the box, a very efficient hatching device was extemporized. These boxes 
so modified were placed a t  the edge of the large fresh-water pool near the extreme 
eastern end of the Chesapeake and Delaware Canal at a point where there was a con- 
stant flow of fresh water under them. The only lot of fertilized eggs which the writer 
succeeded in obtaining were spread on the bottoms of these boxes and left to hatch. 
I n  six days from the time of fertilization the young fish made their appearance. 
The rapid appearance of a parasitic fresh-water fungus, however, caused such exten- 
sive mortality amongst the eggs that very few embryos survived to escape from the 
egg membranes. This fungus, which appeared to be a fhqwolegnia, is developed from 
spores which seem to be almost everywhere present in fresh water. The mycelium 
spreads very rapidly, attacking dead eggs first, and spreading from them to the live 
ones, which are then invaded arid killed or asphyxiated by the fungus. The only way 
in which this pest can be kept down is to go over the trays and with a small forceps 
pick off the dead eggs arid keep the living ones as clean as possible. Where the 
work of propagation was being conducted upon a large scale the attendants would 
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probably have to be very vigilant in their attention to the eggs in order to keep the 
fungus under control. 

Themethod of incubating theeggs upon trays of cheese-cloth, will enable theattend- 
ants to readily haudlc the attached eggs in shallow troughs of running water, and in a 
good light all the dead eggs or those with any fuugu8 attached may be very readily 
removed. With close attention to the details of the work of propagation very impor- 
tant results might be attained and the work of restocking the Delaware and other 
streams might be uridortaken with a very fair prospect of success. This view I think 
may be assumed as fully warranted when it  is remembered that as many a8 800,000 eggs 
may be obtained from a siugle fish. These would cover fifty trays measuring 12 by 
18 inches, or about 75 square feet of surface. 

This large number of trays might be operated in a small space in trougha aboard 
a vessel adapted to fish-hatching or the trays might be placed in wire cages to keep 
out predaceous fishes, insects, etc., and partly sunk into the water in such a place as 
the fresh water pool near the canal lock a t  Delaware City. With a small pumping 
engine the supplies of fresh water might bo supplied for the purpose of cleaning and 
overhauling the eggs in a small building near by which might be provided at a slight 
expense for this purpose. 

13. OBTAINING THE EGGS. 

The best source of supply for eggs the writer has found to be the live 6sh which 
are brought to the Delaware City butchering floats, directly from the gill-nets. These 
fish, if they have beeu liaudled with a slight amount of ct%re, will be found alive and 
in condition to yield living spawn. Two procautious may be taken by the fishermen 
which will be of great service in keeping the fish alive in the boat. These are to cover 
them so as to keep the sun o$ and to occasionally sprinkle tho head with water to 
keep the gills wetted. AS an inducement to the fishermen to take ext#ra precautions 
with the fish it might be fouud expedient to offer them the same compensation for a 
fish with good ripe roe, suitable for fertilization, as they could get for a hard roe from 
the dealers in caviare. I n  order to get the male fish in good condition it might be 
well to offer au equal consideration for a male with flowing milt. Fishes of either sex 
would then be handled by the fishermen with such care as to aid largely in guaran- 
tying the availability of their spawn. 

It has also been suggested that the spawning fish be r‘haltered.” The haltering is 
accomplished by passing a rope through the mouth a,nd gills and tying the animal to 
a boom or post near the shore. The difficulty in that case is the ease with which 
hmpreys and eels attack the sturgeon j besides, it is said that the eggs of such fishes 
as have been haltered or kept in confinement become valueless for purposes of fertil- 
ization. Such, at least, has been the experience of the Russian investigators who 
have undertaken to obtain their supplies of embryo from fishes kept in confinement. 
It is probable that the eggs of the StUrgeOn, as has been fouud in the case of the clupe- 
oids or herrings, when kept in confinement, become disorganized and incapable of fer- 
tilization. In  the case of certain members of the herring family, the mature eggs of 
fishes kept in confinement undergo such changes of disorganization as to be readily 
noticeable under the microscope. This singular effect of confinement upon the ripe 
eggs in the roes of fishes has bee11 supposed ta be due to fright. Such au explanation 
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of the fact would seem to find some confirmation in the circumstance that many feral 
mammals when placed in confinement refuse to breed and become practically sterile. 

Judging from the number of live spawning fishes brought into Delaware City, Port 
Penn, and other places on the Delaware, there is but little doubt that several millions 
of ova for hatching purposes might be obtained each seasou by vigorous and faithful 
exploitation of all the sources of supply. To get the eggs will require that spawn- 
takers be distributed to each of the principal poirits wlicre the caviare is packed and 
to closely watch the character of' the fish as they come in and to iiiimediately take the 
spawn in  pans. If no mature or milting males are at limd tho eggs are, of course, of 
no value. 

Owing to the great size and weight of the fish, taking the spawn from them directly 
in the sturgeon boats of the gillers will be found impracticable, since there would be 
too little room in which to work coitifortably; besides, the fisherinen would object to 
having their boats littered with the adhesive eggs, which stick to ever~thing with 
which they come in contact. 

Pennsgrove, Port Perm, and perhaps other points besides Delaware City, will be 
good poiuts to operate, provided the water is not too brackish, which is greatly de- 
pendeiit upon the seasou, the river, as reinarbed before, being fresh much farther 
south during one seasou than during another. 

Importaut aid has been promised the agents oftlie U. S. Fish Cornmission by the 
State comrnissiorier of New Jersey, and I have found that iutelligerit fishermen and 
caviare packers wer0 also very ready to Iwd veluable assistance a t  Delaware City. 
Amongst those at the latter place to whew I have been under great persoiial obliga- 
tions I must not omit to mentiou Mr. Reuben Andersou. 

14. METHODS OF STERILIZING THE WATER USED IN HATCHING THE STURGEON. 

Our experience with adhesive eggs of a l l  kiuds has always showii that  it is diffi- 
cult to prevent the lodgment arid rapidly fatal germii:atioti of the spores of Sapro- 
legnia or Acldya, geiiera of fungi or rnouldiS, found ih all fresh waters upon dead as 
well as living fish eggs, and the rapid and fatal spre;rd of the mycelium froin affected 
to unaffected ova. So rapidly does this fuiigus grow that iri a very short time its 
ravages will extend over au entire tray of adhesive eggs, so that in the course of four 
or five days the whole lot will be found to be covered wi th  a mycelium, which by that 
time has uot only passed iuto the fruiting or spore-produciug stage, but has completed 
its work of destruction. 

The eggs are destroyed by tho f'uugus sending filaments into their substance, 
while the mesh of the mycelium also aflords loclgmeiit for dirt, SO that  the two 
together effectually shut off tlie possibility of oxygenating the ova, so that they are 
smothered. The ova so affected are finally appropriated as uutrinieut by the fuugus, 
which rapidly produces its spores or germs i l l  vast myriads, oiily to pollute the water 
still more plentifully with its destructive germs. 

Eow to prevent the iuroads of th i s  pest is it matter of the very highest impor- 
tance, since upon the successtul solution of thi8 difficulty depends the success or failure 
of the artificial propagation of the sturgeon from artificially fertilized ova. 

My experience with eggs of the sturgeon at Delaware City proved that they were 
particularly subject to the destructive attacks of this type of fungus, and that unless 
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some practical method was devised of overcoming losses from this cause i t  would be 
of little use to attempt to do much in the artificial propagation of this fish. I n  the 
course of about five days the eggs, which were placed on the cheesedoth bottoms of 
the floating hatching boxes, which I had arranged in the large fresh-water pool con- 
nected with the eastern end of the ~hesapealie :and Delaware Ot~nnl, were for the  
inost part attacked so as to be beyond the possibility of rescue. Not more than about 
5 per cent. of the whole number were by t'hat tin10 free from the parasitic fungus, SO 
that those which survived to hatch on the sixth day were very few in number. 

A serious difficulty was also encountered iu tIie firmness with which the affected 
eggs adhered to the cheese-cloth and to the gaud oiies, so that it was fouiid to be very 
hard to remove the damaged ova without iiijury to the good ones in attempting to 
thus prevent the spread of the scourge. In (;ousi&r:ition of this circiimstsnce the 
only practicable rernedy seerns to be prevetit,ioii ; that is, tho germs of the fungus 
must be removed from the water iisd in treating t h e  ova when they are fertilized and 
in hatching them. Or, the water used in fc?rtiIieing slid hatching the eggs must be 
sterilized. Of these two methods the first; seems to be the simplest and easiest of 
ai)~Aication, since the spores of the Saprolegnia are comparatively large, so that they 
may bo reiuored frorii the water by :I system of filtration. 

If a systeiii of cotton-wool filters were attaclied to  the supply from the pumps in 
such a VYIJ that the water could bo coritinvously forced through one of a series of 
filters, while others of the system were beiug cleaned ami renewed, it would probably 
be possible to get the water used in the hatching operatious free fro111 the uoxious 
spores or germs of tlie fungus. This plau would uot irivolve the expenditure of any 
additional steam-power and but Iit,tIe n(1ditioual labor :~nd expense. The hatching 
troughs, with their trays of eggs, would of course 11avo to bo provided with tight- 
fittiug covers to exclude tlie dust and possible contamination from the air. 

Another more expensive but perhaps inor0 thorough nlethod would be tho sterih- 
zatioii of the water used in tho hatch~ug operations. This coulcl ori1~- be accomplished 
by means of heat, supplied by the superheated steam from the boilers of the pumping- 
engines conveyed iuto a closed iron chamber wit11 an outlot for tho condensed steam. 
Through a, coil of pipe placed in this heatiiig cIiamber, the water used in the hatching 
operations would be forced and heated u p  to a point in its passage through the coil a t  
which the germs of the fungus would be Idled. Tlie heated water for hatching mould 
then have to be passed through B second coil, submerged in tho cold ruriuing water of 
the river, to again lower its te~nperature to that. of the water before heating, aster 
which it would be safe to let it BOW Over the eggs. The water if heated iu this way, 
however, might be so deprived of air \viiich it  had cotitaiuecl, tliat it wottld be necessary 
to aerate it. This could probably bo done by allowing i t  to flow uiider pressure from 
fine noezels in a fine spray, so as to carry air into the water in the taliks, the nozzles 
beiug so disposed as to have their outlets elevated several iuclies above the surface of 
the water, in the same manner as tho water is aerated for the aquaria a t  tho Uentral 
Statiou of the U. S. Fish Commission at Washington, and iu tho hatching rooms in the 
laboratory buildings at  Woods Holl, Mass. 

Another method which suggests itself, is to force the water for purposes of sterili- 
zation through a coil of copper pipe, suspended over a furnace grato arranged some- 
what after the maliner of a Herreshoff' steam coil-boiler, then conveying the wator 
through a second coil submerged in riiiruiiig water at the ordinary tamperatue, and theii 
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through an aerating apparatus similar to  that described above, to  fit it for hatching 
purposes. 

These methods if carried out rigorously will assure the success of hatching out the 
eggs of the sturgeon to the extent of many millions, so that the chances of survivalof 
great numbers of protected young may be reasonably counted upon, and thus enable 
the Fish Commission to iucrease the source of a good supply, the value of which can 
only be appreciated by those who have investigated the magnitude of the sturgeon 
fisheries of the United States, and the large annual value of tho caviare now very ex- 
tensively exported to Europe. 

15. SKINNING) THE STURGEON AND PREPARING THE FLESH FOR MARKET. 

Except the eel and cat-fish the sturgeon is one of the few fishes which is skinned 
and dressed before it is sent to market. Attempts have been made to convert the 
skin of the sturgeon into leather j the microscopic structure of the integument of this 

f animal is in some respects very favorable to its conversion into leather, since the 
deeper layer of the skin contains il great; abundanco of fibrous tissue. The presence 
of the great dermal bony bucklers or scutes, however, interferes with the necessary 
processes of manipulation in tanning, so ao to leave holes in the tamed skin. These 
bucklers are so firmly embedded and form such an integral part of the skin that it is 
not probable that it can be successfully or profitably converted into leather. 

The fish, when brought in to the floats to be opened to remove the caviare and 
dressed, are laid upon the side and the operator proceeds to cut about eight short 
longitudinal slits in pairs on either side of the micldle line in the inferior part of the 
abdominal walls. These are very quickly made by thrusting the point of the butcher’s 
knife through the abdominal walls with a rapid stabbing motion. 

The abdomen is tlien slit open along 8 line midway between the four pairs of short 
slits, from a point just behind the inferior part of the pectoral arch backward to the 
anus. The short slits which are thus left iiear the edges of tho great flaps formed by 
slitting open the abdomen, serve as “hand holds” and assist in a most important way 
in removing the skin, which is removed from the flesh of the trunk and anterior cau- 
dal region by freeing it first aloug the ventral and lateral region and at last along 
the back. 

The head is removed with a cleaver, cutting through tho fore part of the trunk and 
so as to remove tho lower part of the pectoral arch and pectoral fins. The tail is also 
cut off across the narrow peduncle. The tail is ofteii cut off’ first in order that the fish 
may bleed freely from the caudal aorta and die quickly, as the powerful tail, if the 
fish is still alive and struggling, may strike the operators disagreeable or even dan- 
gerous blows. The heads, tails, skins, and viscera are carried off from the floats, where 
the fish are dressed, by small vessels which gather this offal arid take it to guano fac- 
tories where the oil is extracted and the remaining flesh, bones, and cartilage dried for 
the purpose of converting i t  into guano. 

After the removal of t h e  skin the carcass of a large female sturgeon will weigh 
about 100 pounds, usually somewhat less. The value of the dressed carcass varies, 
according to the condition of the market, from 3 to 10 cents per pound. The dremed 
carcasses are packed in ice for shipment in the usual way. When the shippers are 
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waiting for advance in the price the eviscerated carcasses with the heads and tails 
removed are packed in their ice-houses without removal of the skin. This is done 
bocause it has been found that the flesh keeps longer and in bottcr condition in ice, 
under those circumstitnces. 

16. THE MANUFACTURE OF CAVIARE, AND THE VALUE OF THIS INDUSTRY 
ON THE DELAWARE. 

The '( cow-fish with (' hard roe 7' is the only kind that is available in the manufact- 
ure of caviare. In this type tlie roo is firm and the iiidividual eggs arc suficiently 
resistant, mitli their double covering consistiiig of the cgg-meinbr;~iie and the invest- 
iiig vascular Solliclo, not to bo readily rupturu(1 a n d  discharge tlieir contents while 
being separated. The roe is carefully removed froin the :bbdominal cavity so a8 to not 
bring it in contact with water, and as soon after the capture of the fish as possible. 
From three to five pailfuls of roe, each holding 34 ga1101is of eggs, are reluoved from 
a single fish. This iucludes the investing meuibraues of the ovary, the vessels, and 
supporting tissues of the organ. These portions are iii reality a vory smwll part of 
the organ, SO that thoro is but little waste from this source. This waste from the 
sturgeou roc is a favorite bait with fishermen who fish for eels, the eel-pots being 
baited wit11 this refuse by the fishermeu operating near the caviare packing establish- 
ments. 

as it is called, is very simple. Tlie fresh masses 
of roe are placed upon a screon, which fits over a zinc-liued trough 1s inches deep, 2 
feet wide, and about 4 feet long, aiid with its bottom sloping to ono cud, wliere an out- 
let is arr:~ngetl. The meslies of tho wire screen are just large enough to let the sepa- 
rated eggs fall through as the masses of ova are rubbed back and tori& over i t  by the 
operator. Tho separated ova fall into the trough atid are drawn off a t  one end through 
an opening closed by a slidiug door into clean half-b;mrel tubs. After tho roe is 
brought into the condition in which the eggs are it11 supnrated tb certain proportion of 
tlio best German salt, from Lunoburg, is added and carefully stirred in with the eggs 
in the tubs. The mani])ulation of the eggs is dono nltogethcr with the lla~lils, and at 
first, when the salt is added to it, the effect is to dry tlio mass, but very soon tho strong 
affinity of the salt for the watery constituents of the ova causes it to abstract their 
water and a brine is formed which so011 beconics so copious that the coritents of the 
tubs may be poured. The brine, fortiled as above, appears in  about ten or fifteen 
millutes after the salt is added. The salted eggs are thoii poured into sieves which 
hold from 8 to 10 pounds of the s&od eggs. Tliose siovcs, with tlieir contents, 
are then placed upon sloping planks with 8 strip nailed on each Bide ill order to drain 
ofit'tlic brine. After several Iloi~rs tlie draining is coinpleteti and the product is the 
caviare of co~nt~ierce. From the sieves the caviare, as the separi%ted arid salted OTR- 

r i m  eggs are hencefortli Irnomn, is transferred to small, ~:blion c:tslrs, liolding about 
150 pouiids apiece. Into tlicso casks tlic caviare is carefully pnclrctl so as to fill the 
vessel completely, and wlioii closed is ready for the m:wlrot. 

Careful paeltors keep tlle dibrlr and tlie light vwrieties of r00 scpnrate, since mixing 
the two gives a specltlerl apponranco to the product which is not dosired by the tlealers. 
Cleanliness in handling the product is also insisted upon by experienced caviare pn,ck- 
ors. The finest caviare made in Anic1ric::a goes to Europe; the inferior grades are 

The process of (( rubbing the 
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retained for the less critical home market. The import duties paid to the German 
Government by packers of the American product is about 18 cents a pound, and the 
amount of the tax t h u s  paid into the Imperial Treasury of the German Empire must be 
considerable, siuce a single dealer, operating 011 the Delaware during the season of 
lSSS, put up about 50 tons of i t  for the German market. The principal port of entry 
for this product into tlie European market is Hamburg. 

The caviare produced from the lake sturgeon (Aci&ewer rubicundus) is said to be 
the best. the eggs being soinewliat larger t h m  tlioae of the conimoii species, A.  sturio. 
The wliole of the caviare produced upon the eastern coast of the United States is made 
from the roes of A. sturio, the short-nosed species, A. Brevirostris, not being found in 
suflicient, numbers or size to make i t  an object to collect its roes for caviare. Caviare 
is also prepared from the A.  trunsmontanus, white sturgeou, Colunibia River, or Sacra- 
mento sturgeon as it is variously called, although this industry is not yet conductfed 
upon so extensive a scale upon tho Pacific as upon the Atlantic coast. The roe of the 
green sturgeon, A.  medirostriP, of the west coast, does not seem to be used for caviare. 
The white sturgeou is the largest, rivaling in size the common eastern sturgeon, while 
the lake sturgeon LS smaller, iiot u8ually miicli exceeding 100 poulids i n  weight. 

On the eastern coast the Delaware River and Bay is now the principal resort of the 
common sturgeon and the seat of the only profitable fishery of this species, unless the 
Florida sturgeon should prove to be the same form. The amount of cibpital invested 
in boats, nets, and small sloops eugaged in this business on the lh1aw:~re is very con- 
siderable. The experience of the dealers ani1 fisliermen shows tliet R steady falliug off 
has occurred in the catch within a few years. This, coupled with the circumstance 
that the fishery is now ouly profitably conducted soutli of Wilinington ant1 that the 
Delaware now has the orily profitable storgeon fishery north of Floritla, is sufficient 
to prove tliat it is high time that something was being done to stay the extinction of 
this fish. The total value and enorinous yield of eggs of the Delaware fishery may be 
inferred from the fact that a single caviare packer collected and shipped, as stated 
above, about 50 tons of this product to Europe during the .season of 1588. The great 
demand for the caviare has, within a very recent period, made the fishery profits1)le 
to the fishermen, inany of whom own tlieir boats and gill-nets. From all the itiforin& 
tion that I can gather, it is safe to aasume that the annual valne of the sturgeon fishery 
of the Delaware must be sornewliere between $100,000 and $200,000 per annum. This 
industry may be maintained by prompt and efficient action, and to this end it is the 
hope of the writer that the foregoing account of experiments. results, and observations 
may successfully contribute. The only means of maintaining and increasing this 
industry is throiigli i;he artificial prop;hgation of this fish, wliicli 1 hare every reason 
to think may be successfully accomplished a t  a comparatively insiguifican t outlay. 
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EXPLANATION OF REFERENCE LETTERS IN PLATES XXXVII TO Lrx. 

A, Vent or anus; d u ,  Auditory capsiilo. 
B, Barbcls; B', Branchial fi1:~moiits ; BA, Bulbus arteriosus. 
Ch, Chorda or notochord ; Cop, Copulru ; CF, Cuviurian duct. 
De, Deutary oimificntion. 
E, Eye : RO, Enoccipital scnto. 
F, Frontal scutc; a', in fig. 51, membranous floor of aorta. 
GB, Gall-bladder ; GR, Gciiital folds or ridges ; G ,  Gonitel opening. 
H or Hi, Heart ; Hb, primary cerebral vcsiclc ; Hy, IIyoid ; HA, Hepatic artery ; RJf, I-Igomandibular 

I, Inner coat of iutestiuo iii fig. 47 ; I, I', I", intcstino, mid first and second loops of intestiue ; i, ii, iii, 

II, P, X, Foramina for tmcoud, fifth, aiid touth cranial uerves; Id, Inferior archcs of vertcbrru. 
h>L, Embryonic, ceplialio mosodornial tissue. 
LL', Right and left lobes of livcr ; Ly, Lymph cord of spiral valve. 
M, Mouth ; N' a i d  M K ,  Mocltol's cartilago ; M/', Mcscutury ; M'I"', Bristle through opening in mesen- 

X, Kidney or Wolffian body ; olso, iinsal flciito, fig. 45 ; Na, Nawol capsule. 
0, Outer coat of intostine j OE, CEsophagiis ; Or, Orbit ; Op, Opcrcle. 
P, Pancreas. 
P A ,  Abdouiiiial porcs ; PC', Trailbvcrse or poricardia1 sopt811m ; rc, Poricardia1 cavity ; PF, Pectoral 

fill ; Pf', Pf', Pro and post froiitol scutos ; 1% Pectoral fin, in fig. 18; PN, Pneumatic duct ; 
I'P, Hcpatic vos~ols ; PZ aud I'Q, Pidntoptcrygoid or palatoquadrate ; l'y, Pylorus. 

bar. 

iv, I ) ,  branchial archcs. 

tery ; MD, Miillork duct or oviduct ; MCA, Aiitorior coraco-arcualis muscle. 

R, Roetruin niid rostral mi tes  ; Em, Adductor muscle of mandible. 
8, S', Sploon. 
&I, Spiraclo ; Stf, Rostral disk ; ' SV, SP, Spiral valvo ; ST, Stomach ; Sy, Symplectic ; W, Spiral 

ZJG, Urogonitnl canals or ducts. 
P, Voritricle ; I", NcrvcR going to barbcls ; VN,  Swim-bladder ; PF, Ventral fins and thcir site in fig. 

WG, Wo1ffian ducts in embryos figured. 

fold ; SO, Supra-occipital m i t o  ; S', Ncural spiuos. 

52 ; VA', PA", Vd"', Primary visccral arches in fig. 10. 
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EXPLANATION OF PLATE XXXVII. 

1. Mature egg of the coiumon stnrgeoii, enlarged sixteen times, dark variety, aeon in profile, 
sliowiug the dark germirial pole above with tho light and dark rings around it. 

2. Mature egg, pale variety, of t.he coninion sturgeon, from the upper pole, showing tlie dark spot 
in the center of t.he germinal area in which the micropyles are bitwrtcd, with a pale ring 
around them, beyond which comes a darker zone. 

Fig. 3. Embryo of common st,urgeon of niuct,y-six hoiirtr, showing rudiments of three viseeral arches, 
the (?yes, anditorg organa, cerebral vetricles, orid lioart ; enlergcd sixteen times. 

Fig. 4. Ventral view of aii enibryo of the corrirnon stiirgeon in the  egg, sliowiirg the front of tJhe head 
and t l i c  flattcrird tail ciirled over the yolk-bag j aliglitly yoiingor 1Jinu the  preceding. 

Fig. 5. Egg of the sterlet a t  the completion of seginen'ation of the yolk. Tlio sni;dler blastomeres at 
the upper pole represent the germinal or embryonic area. Aftcr Salensky. 
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EXPLANATION OF PLATE XXXVIII. 

Fig. 6. Egg of sterlet with the largc yolk cells nearly included by the embryonic membranes. The em. 
brgonic area aud medullary groove is distinctly definod. After Salensky. 

Fig. 7. Still more advanced embryo ofthe sterlet, showing the medullary groove closiug in the niedian 
line, and the blastopore at tho lower pole. Aftcr Salensky. 

Fig. 8. Dorsal surface ofstill more advancod embryo of storlot. Cerebral vesicles differentiated, while 
tho Wolfinn ducts and five somites or sogmonts of tlic trunk of the embryo arc visible. 
After Snlensky. 
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EXPLANATION OF PLATE XXXIX. 

Fig. 9. Embryo of sterlot, still more advanced, after the olosuro of the madullary groove and forma- 
tion of spinal cord ; twenty-four embryonic segnionts visible :ml tho two pronephric or 
Wolffian cntials formed oil oithcr side, whilo in front (upper polo of tiguru) tho cephalicplates 
of uiesoblast appear 011 oitltcr side of the rudiments of' t h o  brain. 

Fig. 10. Embryo of tho sterlot, showing its anterior end from above ; three visceral arehos, froutal 
process, the corebral vosicles, auditory pits, Wolffiau ducts, and twelve embryonic mgmonta 
are cleveloped. After Salensky. 

Fig. 11. Morc advanced onibryo of the sterlet, showing the  anterior part of the body and hoed. Audi- 
tory and nasal organs, honrt, vitellino circulation, and brain more developad tlian iu proced- 
ing figure. After S:ilenskv. This figure represents A stage slightly ninre :tclvanoed than my 
figure 3 of the embryo of the cntnmoa sturgeon. 

Aftor Salonsky. 
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EXPLANA'I'PON OF PLATE XL. 

Fig. 12. Young sterlet, recently oseaped from the egg ; yolk-bag still very large. Total length, 54-. 

Fig. 13. Young or larval storlet, somewhat older thau foregoing, 6~nrrz1  long. Aftor W. IC. Porker. 
Fig. 14. Larval storlet 9 p t n  long, showing tho brsnohiol filamuuts oxposed boyond tho uiolribranoua 

opercnliim, the poetoral fin, tho youug berbola, and the strongly developed tuctli with which 
the  jaws are armed at this period. Aftor W. K. Porker. 

Fig. 15. TJiider siclo of head of larval sterlot 84mm long, showing tbo well dovaloped teeth in  tho jaws 
a t  this stage, tho four riidirnents of barbols i l l  front of t h o  upper jaws, arid t,ho dopressiciii still 
farther forward, which probably anRww8 to tlio " mctorial disk I' obsorvod by A. Agasaiz and 
Edward Allis in the samo region iu Lcpidoatcus and Amia. Aftor W. K. Parker. 

Aftor W. K. Parkor. 
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EXPLANATION OF PLATE XLI 

Fig. 16. Larval sterlet, 1 8 p m  loug. The median fiu-fold is bciiig differentiated iuto the cnndal, dorHa1, 
: L I I ~  anal. The serisu capsules, nose, eye, and c : ~  iiiori: iluveloprtl, imtl tho barbcls are iiioie 

elongated. The yelk 
is nearly absorbed. 

Fig. 17. He:d of larval sterlet of tho s i i t r i~  length as the individud of the 1)iw(v1irig figlirt., bnt dit+ 
sected H n  a s  to expose thc c;~itilages bf the j : L w H  : ~ n d  gills of oiie hit ie .  ‘phe pakitopterygoid 
and Meckel’s earLilage are seen to  support teeth. 

Tho gill filauierits are exposed bcyoiirl the tiinrgin of the operculum. 
After w. IC. ParktJr. 

After W. I<. Parker. 
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EXPLANATION O F  PLATE XLII. 

Fig. 18. Side view of the just-hatched l a rva  of tho common sturgeon on the sixth day after the eggs 
were fertilized. Thero is a large cavity at the front of the yelk-sack in whioh tho heart, lies 
at thitj stage. A simple Cuvierian venous duct embraces the front, ond of the yolk, and ex- 
tends from a point just a little in front of the still cxceedingly rudimentary pectoral fiu to  
the ventral siclo of t3he yelk. The tail iR lanceolate in form and lophocerenl i n  structure. 
There are no barbels, aud the larva is now 1 1 p t ’  long, or more than twice the longth of the 
just-hatcbed sterlet. The figure is sixteen times natural size. 
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Fig. ID. Yonng aterlet, tno liiontlib old, vir\\etl fioni above. (IIowr I i i i i L I i  Iliobc fignres ore enlorgod 
Aftor N. ia not btatcd iu the origiual Ituusinil n1o11ogr:1pl1 froni whicli t1ic.y are copied.) 

%ogr:ilF. 
Fig. 20. Young aterlet, age tno  uoiitlm, from beneath. After N. Zog~aii'. 

'I 
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EXPLANATION OF PLATE XLIV. 

Fig. 21. Side view of young sberlet of two months. The nosel bridge is developed. Tho dorsal scute8 
are seen to nom overlap, as (lo tjhe fiilcra of tlie upper margin of the triil at tlie later stage. 
The fin-folds and aotiuotrichio aeem to have n ~ h o r e  in the developpent of the dorsal smites 
and fulora. After 
Zograff. 

From 8 

specimen brought froni Russia by Ehreuberg. This speaimen serves to illustrate the next 
advances bogonrl tlie preoediug, dnco the lateral and ventral rows of scutes are well devel- 
oped, while the operculiirn qiiite covers in the branchial prooesses. After Brandt and Ratze- 
burg. 

Lateral series of scates still rudirnentary, aud abdoniiuol wanting. 

Fig. 2%. l’lle quite young of the great Eueo of eastern Europe, Aoigcnser huso. Natnrol sizo. 
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EXPLANATION OF PLATII] XLV. 

Fig. 23. View ofdorm1 asp& of the young of the common sturgeon, 20 incheslong. Fromaphotograph. 
Fig. 24. Viow of the dorsal n s l i w t  of the yonng bluiit-nosed sturgeon of the Ilclaware, Acips?tse~ h e -  

virostris Les. - Twenty inches in length. From % photograph. ' 
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EXPLANATION OF PLATE XLVI. 

Fig. 25. Side view of II young specimen of the common sturgeon, 'LO inches long. From II photograph. 
Fig. 36. Side view of young specimen of the blunt-nosed sturgeon of the Delaware, A .  breviroetrie Les. 

From a photograph. The recurved rJpines on the scute8 are seen to be far less prominent 
than in the preceding. 
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EXPLANAI'TON OF PLATE XLVII. 

Fig. 27. View of under side of a jouiig bpecinien of the comnion sturgeon, 20 inches long. Note tho 
narrow rnouth, the  recurved spines of tlie abdominal and lateral scntra, the backward exten- 
sion of the duodenal intestinal loop, the mnshrooni-like pancreas, and the vers distinct 
nreolation on the under side of tho snout in front of the mouth. 

Fig. 28. View of the tinder side of 8 young specimen of the blunt-nosrd sturgeon of thv  I)c~l:ewnrc, A.  
brevirosfria IAW. Note the very widc nioutJi, blunt snout, smooth ventral and latcral bctites, 
SAY cornpared with the foregoing. 

From a pliotogwph. 

From a photograph. 
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EXPLANATION OF PLATE XLVTII. 

Figs. 2Y snd 30. Views of the upper surfaces of the heads of recently killed females of the oomnion 
sturgeon, show ing variations. From photographs. 

Fig. 31. View of the upper surface of the head of the adult male of the common stiirgeon, showing the 
more gently tapering and blunter form of the snout, with relatively less width at the base 
of the cranium. From a photograph. 

1 
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EXPLANATION OF PLATE XLIX. 
Figs. 32 and ,33. Side views of the heads of the ad& fernalas of the oommon Bturgeon. From a 

Fig. 34. Side view of fhe adult male of the common sturgeon. 
photograph. 

From a photograph. 
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EXPLANATION OF PLATE L. 

Figs. 35 and 36. Views of the under sides of the heads of adult females of the oommon sturgeon, 
ahowing the  relative position of the barbels and mouth, with its.undistorted fleshy mar- 
ginal processes at+ seen in  the reoently killed animal. From photographs. 

Fig. 8. View of the nnder side of the head of an adult male of the commnn sturgeon, ehowing the 
areolation on the under side of the snout in front of the mouth, the areolm being sensory 
taotile areas supplied by the fifth nerve. From a photograph. 
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EXPLANATION OF PLATE LI. I 

Fig. 38. View from beneath of an adult fentale of the comnton sturgeon, 8 feet long, with the abdo- 
men cut open to expose the enorrnouB mass of dark-colored roe. The duodentll loop of the 
intestine is seen to be farther forward than in the young, and to be smallor i t t  diameter in 
proportion to the dimensions of the animal. On the ‘‘ killing floats” are seen the sieves and 
tubs used in the manufacture of caviare. 
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EXPLANATION OF PLATE LII. 

Fig. 39. View of an adult female of the common sturgeon wen obliqtely from above. Pbotograph of 
a specimen'aboot 8 feet long. Float in the distance with caviare apparatus, and shed for 
draining salted caviare, eto. 
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EXPLANATION OF PLATE LIII. 

Fig. 40. Side view of adult female of the common sturgeon, 8 feet in length. From a photograph. 
This figure serve8 to illustrate the striking change in the outlines of the head and body of 
the adult as comparcd with the side view of the young of the same species on Plate 
XLVI, Fig. %5. 
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EXPLANATION OF PLATE LIV. 

Fig. 41. View from the under side of an adult female sturgeon, 8 feet long, showing the robust propor- 
tions of a specimen containing roe, in just the right condition for purposes of caviare. From 
a photograph. 
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EXPLANATION OF PLATE LV. 

Fig. 42. Canvas-covered bntchcring float in the distance, with “ butcher” at work cutting open and 
removing roe from ‘‘ B cow sturgeon.” Barge in the foreground, containing heads, tails, vie- 
cera, skins, etc., of sturgeons awaiting removal to the guano manufactory, and representing 
the accumulations of two or three days’ fishing and butchering. 
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EXPLANATION OF PLATE LVI. 

Fig. 43. View on the wharves at Delewere City, Delewere, to show the manner of suspending the stor- 
geon nets when drying or after being overhauled and repaired. 



Bull. U. S. F. C .  1838.-(To face page 320.) Ryder. Sturgeon. . PLATE LVI. 

. 

P w 



Bull. U. 5. I?. G., 88-21 



322 BULLElIN O F  THE UNITED STATES FISH COMMISSION. 

EXPLANATION O F  PLATE LVII. 

Fig. 44. Side view of cranium of the comnion aturgeon, modiGcd from Wiedersheim. 
Fig. 45. Dorsal view of dermal armatraie of tho head of the common sturgenn, modified from Gagen- 

Fig. 46. Mandibles and palatopterygoid of t-he young sturgeon with its musculature. 
Fig. 47. Cross-section through the spiral valve of the intestine of A. brcvirostris, showing the manner 

of flexure of the spiral fold 8T, and the large lymphoid cord L at, its margin in seetiou. The 
fold itself is covered with villi as well as tho intestinal wall. Enlarged three diameters. 

Fig. 48. Pyloric end of stomach, pylorus, and duodenum laid open so as to  display the three openings 
into the latter from the pancreas. 

Fig. 49. Figures representing the cartilaginoiis elements of lhe ventral fins of Aoipansrr brevirostris. 
Fig. 50. Figure of the cartilages of the right pectoral fin of a young specimen of A c i p m w  eturio. , 

baur. 
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EXPLANATION OF P u c m  LVIII. 

Fig. 51. Young individual of the common species of the, sturgeon, 9 inches long, opened from below 
with the viscera removed to  show the relations of tbe Wolffim bodies N, genital ridges GB, 
to  the outgoing ducts MD, ZJG, in the sexually immnture animal. Also the narve supply 
to  the barbels end the sensory areola of the under side of tho suout in front of the mouth. 

Fig. 52. The eame from below, to  show the relations of the vi8cera to the abdominal walls and outlets, 
the  internal openings of the genital canals are indicated by the arrov-s. Arrows within the  
dotted outlines of the portion8 of the alimentary canal, not visible from below in this figure, 
indicate the course of the food through the intestine. Natural size. 

. Natural size. 
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EXPLANATION OF PLATE LIX. 

Fig. 53 Abdominal visoera of young sturgeon, viewed from below, showing a bristle, M"", passing 
through opening in mesentery of second loop of intestine, and with the under wall of 
pancreas, P, removed to show its glandular cavities, which are miiCh less numerous in the 
young Sturgeon than in the adult. Natural size. 

Fig. 54. Viscera of young sturgeon, viewed from above; swim-bladder, VN, intact. Natural size. 
Fig. 55. Viscera of yourig sturgeon, viewed from above, with spiral valve laid open to show its seven 

turns and with the swim-bladder VLN cut open aud laid to  one side to  show the wide pneu- 
matic duct E" joining the alin~ent~ary canal just, at the beginning of the first or gastric 
loop of the latter. 

Fig. 56. Viscera of young sturgeon, viewed from above, with upper wall of swim-bladder cut away to  
&ow the cleft-likn opening of the pnoiimatic duct into its anterior end, with the muscular 
fibers radiating from it into the  floor of the pneumatocyst or swim-bladder. 

The spleen S and AS' is also exposed. Natural size. 

Natural size. 



Bull. U. S. F. C. 1888.-(To face page 326.) Ryder. Sturgeon, PLATE LIX. 

OK 

53 

..P 

16 '  

69 

OE 

4. 

l" 

S 



THE STURGEONS AND STURGEON INDUSTRIES. 387 

I N D E X .  

Pug1 
Achlya-. .................................. U9 
Acipenser ................................. 23 
Acipenseridm .............................. 23 

236,237,23d,239,262,266,266,27 
brevirovtrurn _. - - - - _  ~ - - _ _ _  - _ _  .237,23 
huso.. ..................... 241,243,26 
medirostris ..................... 27 
oxyrhynch ns .................... 24 
riibicundus . . - - -. . - - - -. . -. -234,237, '27 
ruthenus _ _ _ _ _ _  .__ .243,244,254,2@2,27 
srurio . ._. .232,234,235,239,240,2@2, 27 
transmontanus .................. 27, 

Agmsiz, A .............. 1... .............. 2G 
Air bladder of tho sturgeon ................ 24 
Alimentary causl of tho sturgeon . . - - -. _ _  241 
Anderson, Reuben ....................... .272,27. 
Allis, Mr .................................. 261 
Amia ................................... .254,2G'( 
Ampbithoij ................................ 2Gt 
Catoticomidm .............................. 26: 
Caviare industry . - . - - - . - - - - - . - . - :. -. -. - - -. 27: 

mannfacturu of ._  _ _ _ _  . - _ _ _  -. _ _  __. . 27: 
Coratodus. ................................ 24: 
Chirnma-. .............................. .245,24t 
Chondrostous ............................. 241 
Cladocera . - - - ~. - - -. - - -. - - - -. . - - - .. - - _ _  - . -. . 26: 
Crossopholis .............................. 244 
Cuvierian duct ............................ 26( 
Cypriuue carpi0 ........................... 255 
Daphnidm ................................ 262 
Dermal armature of the sturgeon .......... 239 
Development of the sturgeon. ............. 257 
Isgge attacked by fiiiigns .............. .-.272,274 

collecting of..  ....................... 273 
condition for hatching ............... 269 
handling of. ......................... 271 
hatching of ...c.. .................... 272 

Elkington, Mr.. ........................... 26G 
Embryology of the sturgeon. - - - ..259,2GO, 261,262 
Erirnyzon ..- __. . - _.__ . . - __. . - - - -. . _--. __-. 263 

Acipenser brevirovtris ..................... 232 

Page. 
Foddersen, S.. ............................ 272 
Fins, development of .................... -243,244 
Fish Hawk, steamer .____.  .____. .____. - .__. 272 
Food of the sturgeon ...................... 262 
Forbe8, S. A ............................... PG3 
Fungus attacking eggs . - - - - - . - -. . - - -. . -. -272,274 
Gadus .................................... 255 
Gammarus ................................ 264 
Genito-urinary passages of tho st urgeon.. .. 253 
Glaniostotni ............................... 234 
Habits of the sturgeon .__ __. .____. .__. _ _ _ _  2G5 
Hatching tho cggy of the sturgcou ____.  ._.. 2f2 
Ichthyophis glutinosus .................... 258 
Iot,alurun albidus. __. . __. -. . -. . _. .--. . - - 236 
I ! otea .................................... 264 
Illustrations of the sturgeon. .............. 281 
Intestinal tract of tho sturgeon . -__ ._. . ___. 248 
Lepidostcus . -. . - . - - - -. . -. . - -. - 648,255,260 
Latcral lino of the sturgeon .............. 254 
Literature 011 the stnrgeon ................ 279 
Liver of tho sturgeon ...................... 249 
Lytnphatics of t,hc sturgeon ............... 255 
&Donald, Mawhall.. - - -. - - - -. . - - - - - . - - - .. - 231 
Mamoose -. . -. . ,. -. -. -. - . - - - -. . - - - -. 246 
Mockel, J, F .............................. 256 

Nesentery of tho sturgeon ................. 
gesooentrcs .............................. 241 
Hilt, proonring of. .  ....................... 970 

Henticirrus . - -. . _. . - - - -. -. - - - -. . - - -. - 255 
249 

dark&, preparation of 8 t i i rgOOl l  for.. .. -.,.. 
dns6um d'Histoirc Naturelle a t  Paris cited.. 

276 

24'2 
fiodiola ................................... 264 

dustelus .................................. 248 
dytilns .................................. -264,265 
Qyxostoum ............................... 263 
)ccurrence of the stmgeon . - -. -. . -. - -. . __. 267 
Esophague of the sturgeon . - - __. . - -_._ .__. 246 

)pisthocentres ............................ 241 
Irgnne of locomotion ._. __. - __. _. . -. . ___. . 243 
Ivary of the bturgeon. .................. -250,252 

)nos ...................................... 255 



3%8 BULLETIN OF THE, UNITED 

Page. 
Oxyrhynchus . - ___. . . - __. . __. _ _  - _. - - ... 235,237 
Proceedings Academy of Natural Sciences, 

cited ._-  _ _ _  ___. .____. ._ ___. .____. __.. _ _ _ _  263 
Protopterus .____..____.._.__..____________ 245 
Reeves, Mr .____. ... ._. _ _ _ _ _ _  _.__ _ _ _ _  266 
Reproductive organs of stnrgeon . . . _. . ._ -. 251,253 
Roes of the stiirgeon . -. . . . -. . ~ - -. . . ~ .268.269,270 
Snproleguia . -. . - - -. . -. . . . . - - - - . - -. 232,272,275 
Sarasin, I". .____ .___ ___. ___. _ _ _ _  . _ _ _ _ .  . .I-. 258 
Simasin, P . .  ~. . . ~. .___ __. .__. __. . _ _ _ _  - ___. 258 
Scaphirhynchopfl ._-._..___._________._____ 235 

STATES FISR COMMISSION. 

Page. 
Skinning the sturgeon ... _.__ ___. _. _. - ___. 276 
Spawuiug of the sturgeon ..____ ._. -.. .. . .266,268 
Spire1 valve of the sturgeon .____. .-.. . ._-_ 248 
Stomach of the sturgeon .____. .____.  .____. 246 
Testes of the sturgeon ____.. _ _ _ _ _ _  .. - ._____ 250 
Viscera of the sturgeon . - - __. .._ _-. . _ _ _  _ - -  . 246 
Water, sterilizing of. ._ - _ _ _  ._ - - -. - - - - - - - _ _  - 274 
Wolfffan body _ _  -. . - - -. - - - - - - - - - --. . - - - -. 253 

duct .___...__.._____..____..____. 253 
Zograff, N... --. .____. ...--. .__. .___. . ... .'%4,261 



%-A REVIEW OF THE GENERA AND SPECIES OF SERRANID& FOUND IN 
THE WATERS OF AMERICA AND EUROPE. 

BY DAVID STARR JORDAN AND CARL H. EIGENMANN. 

The family of h’evranida: includes many of our most important food fishes. The 
group comprises the various species popularly recognized as salt-water p rch at~d 1?a8s, 
the groupers, garrupas, hinds, cabrillas, jaw-fishes, together with the striped bass of 
digerent species which inhabit or asoend our rivers. Nearly a hundred species are 
fouud in North American waters, aud of these every one, according to its size, is 
valuable as food. Some of them, popularly known as “jew-fishes,” are among the 
very largest of spiny-rayed fishes, aud many of the smaller forms are remarkable for 
the brilliancy of their coloration. 

This present paper contains an enumeration of the genera and species belonging 
to the family of Serranidct! found in t b s  waters of America and Europe, together with 
the syuonymy of each, and analytical keys by which the different groups may be dis- 
tinguished. 

An earlier paper by Professors Jordan and Swain (Proc. U. 5. Nat. Mus., 1884, p. 
358-411) has served as the basis of our studies of the Epinephelilza:, but this  paper has 
been supplemented by the study of a very much larger amoirnt of material, aud t h e  
whole group of Berranidm has been brought under co nsideration. 

We have examined all the specimens of Serranidct! now contained i n  the Museum of 
Uoinparative Zoology at  Uambridge, Massachusetts,* and all that are in the iniiseuin 
of the Indiana University. A large part of the material in the U. S. National Museum 
we have also studied, and also most of the original types contained,in the museum a t  
Paris and in the British Museum. 

We have been indebted to Prof. Alexander Agassiz and to Mr. Samuel Garman for 
the free use of the specimens in  the Museum of Oomparative Zoology. We are also 
indebted to Miss Elizabeth a. Hughes for help iu tho compilation of synonymy and 
in the preparation of skulls. 

For all statements regarding South American specimens the senior author is 
alone responsible. 

From the  family #ermn.idct+ as understood by us, we exclude Oenfifopomzcs, which, 
although certainly allied to the Latin@, should, according to Dr. Gill, stand as a yep. 
arate family. The Lobotidm (Aobotc~) stand nearer, but having 110 teeth on vomer or 
palatines, they may be kept in a separate group. The Priacanthidm (Priacantlws and 

*Except,ing tho sub-family Latism.  
$ 329 



330 BULLETIN O F  THE UNITED STATES FISH COMMISSION. 

Pseudopriacanthus) should certainly be omitted from the Serranid m, as should Apogon 
and its allies, among which are apparently the two aberrant Cuban genera, Liopropoma 
and Chorististium. We are not quite sure that Rypticus, Percichthys or even Morolte 
should be retaiued among the Serranidm, but we prefer for the preseiit to regard the 
three groups typified by these genera as sub-families of Serranidm, rather than to 
attempt to dc4ne them as distinct families. 

The Percidm (Perca, Stizostedion, Aspro, Etheostoma) stand near ..Yorone and Per- 
cichthys, but they are fairly well defined by the greatly increased number of vertebrre, 
a character associated with their fresh-water life and northern distribution. From 
all Serranidm they further ditf'er iu having two anal spines. Near also to the Serfa- 
nidm is the singular group of North American sun  Bshes or C!entrarchidm. In these, 
however, the pseudo-branchia: are obsolete arid the general form of the body is notably 
ditl'erent. 

The American genera of Serranidm fall naturally into six groups, which we may 
call sub-families, although the relatioil of two of these groups (Xerraninm and Epi- 
nephelinre) is almost too close for such designation. These six groups, Brammistinm, 
Zpinepldinm, Serraninm, Anthiinm, Latin@, and Percichthyinm, are typified respectively 
by the genera Rypticus, Epinephslus, Scrranus, Anthias, Morone, and Percichthys. 
They are easily recognized, aud in most cases readily defined, riotwithstanding the 
b o t  that most European naturalists have confounded Epinepheltcs with rScrranu8, 
while some have placed in  the gems Anthias not only genuine Serranham, but also 
tipecies of the Xparoid group of Lutjaninm. 

The American Grammistinm all belong to a single genus Rypticus, Brammistes 
having no American representatives. 

The recognized genera of Xpinephelinm are fairly well defined, and although most 
of them arc closely allied to each other, there is no evidence of any intergradation of 
such a char;icter as to efface our lines of generic division. 

The Serraninm are equally varied amoug themselves, but  the lines of division are 
less sharply marked, and certain species form conuecting links between one genus and 
another. Authors have divided the group or sub-family into numerous genera, but 
these genera are not separated by strongly marked characters, and most of them might 
well be placed as sub-genera under Serranus. 

The species of Anthiinm are not numerous, but the generic differences in this group 
are more marked thari those separating the genera of the two groups just named. The 
representation of this group in our fauna is not exteusive enough to give us a clear 
idea of the mutual relations of the forms included in it. 

We unite under the sub family name of Latince (the more usual name LaOracinm not 
being available, as the name Labrax properly belongs to the genus Hexagrammus, of 
which name it is a later synonym) certain Serranidm, which show more marked re- 
semblances to the genus Perca. These are characterized in general by the divided 
dorsal, the villiform teeth, and by the absence of a supplementary bone to the max- 
illary. A majority of the species are Asiatic, and but few of these have been studied 
by us. Some of them (Onidon) are said to lack the pseudo-branchia, but this is prob- 
ably not true. Some of the Latinm (Lateolabrax) approach the Percidm iu the increased 
number (35) of the vertebrae, which are about 25 in most of the others, but they differ 
from the Percidce in this, a t  least, that none of the latter (Perca, Stizostedion, Etheostoma, 
Acerina, Aspro, etc.), have more than two @pities in the aual fin, while all the Latin@ 
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have three. Most of the species of Latinm found in Europe and North America are 
closely related, and might well be referred to a single genus-Morone. Lutes and Euhlia 
are, however, quite unlike Morone, and perhaps should be placed in different groups. 

The sixth sub-family, Percichtii~ina., is still closer to the Peroidm, agreeing with the 
perch in the general form of the liead and body, in the increased number (36) of the 
vertebrm, and in the armature ofthe head. The species have, however, tiwee anal spines, 
t.here 1s a large suppletnental maxillary, the scales are scarcely ctenoid, and the spinous 
dorsal is short. If a division is to be made betaeeu PercidB and &eSerranidce, certaiiily 
PerclchtJby8 should be placed in the latter family. 

Of the 119 species here admitted, tile followiug (32 i n  nnmber) have not been stud- 
ied by us: 

Rypticus uigrornnculatus. 
Rypticus arenotus. 
Rypticua bicolor. 
Polyprion oxygoneios. 
Hernilritjauus paytousis. 
Alphostes pictuH. 
Epinephelus aspornus. 
Epiuepholus cauinns. 
Epiucplielw goroousis. 
Epinophelus muotis. 
Epinephelus alexandrianus. 

Epiuophelus ohrysotmuia. 
Derrnatolopis nngiistifrons. 
Bodiams pauenruuuis. 
Bodinnus taniops. 
Hypoploctrns gei~~ma. 
Hypoploctrm crocotns. 
Diploctrum concoptione. 
Serrauus nnuularis. 
Sorrtuas flavescous. 
Sor rau us per uauu~. 
Sorrauus oastelriaui. 

Odontanthias asperilingois. 
Odoutanthias tousor. 
Bathgantbiau roseus. 
Dicun trarchus orientnlis. 
Dioeotrarchns punctatus. 
Latus nilotica. 
Peroichthys lavis. 
Percichthys melanops. 
Percilia gillissi. 
Percilia gracilis. 

dNA LYSIS OP SUBFA MILIES O P  SEfiRANIDAE 

COMMON CHARAUTERS.-BO~~ oblong, more or less compressed, covered with 
adhereu t scales of moderate or small size, which are usually but not a1 ways ctenoid. 
Mouth moderate or large, not very oblique, the premaxillary protractile aud the broad 
maxillary not slipping for its whole length into the sheath formed by the preorbital, 
which is usually narrow. Teeth all conical or pointed, in bauds, present on jaws, 
vomer and palatines." U-ill-rakers long or short, usually stiff, armed with teeth. Gills 
4, a long slit behind the fourth. Psendo-brauchia present, usually large. Lower 
pharyngeals rather narrow, separate, with pointed b66th. Gill-membranes separate, 
free from the isthmus. Oheeks and 
opercles always scaly ; Iweoperclc with its margin more or less serrate, the opercles 
usually ending in oiie or two flat spine.like points. Nostrils donble. Lateral line 
siugle, not extendiug on the caudal fin. Skull without cranial spines and usually 
without well-developed caveruous structure. No suborbital stay. Dorsal spines usu. 
ally stiff, 2 to 15 in number; soft dorsal with 10 to 20 rays. Anal flu rather short, its 
soft raya 7 to 12, ibs spines three (obsolete in one subfamily). Ventral8 thoracic, I, 6, 
normally developed. Pectorals well developed. Uaudal peduncle stout, the fin vari- 
ously formed. Vertebra usuillly about 10 + 15 (more in some of the Latin@ and Per- 
cichtkyince; 16 + 19 in LateoZabru;o; 16 + 20 in Peroiohthy8). Air bladder present, 
usually s1na11, and adherent to tho walls of the abdomen. Stomach cacal, with few or 
many pyloric appendages j intestines short, as usual in carnivorous fishes. 

Branchiostegals ~ormaIly 7 (occasionally 6). 

* Except in Peroitia, wliioli has bluut tooth, and nom on the palatines. 
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a. Anal spines obsolete; dorsal spines 2 to 8; scales very small, smooth; teeth a11 villiform; max- 
illary with a supplemental bone; head scaly; lateral line normal ; gill-rakers rather few 
and short; caudal rounded; preopercle without augle or serrations, but with two or three 
spinous teeth above ._. -__  -. . _ _ _  _ _  _ _  _ _  -. _ _  _ _  . - - - . __. _ _  . . -. - . _ _ _  -. -. ~ ~ R A M P I I B T I N A C ,  I .  

aa. Anal spines 3; dorsal spiues 8 to  14. 
1, Dorsal fin coutinnous or nearly so, not divided nearly to the base. 

c. M.ixillarr with a supplemental bone (usually distinct, buh sometimes hidden in tho akin); ca- 
nine tooth  usiially present, at least in  front of jaws ; inner teeth in botli jaws usually 
depressible ; scales small, firm, the top of head !nore or less scaly ; lateral line running 
low (except iu Goniopleclrua, etc.) ; supraoccipital crest usually more or less encroaching 
011 tho  top of the skull, so as to  leave no distiuct smooth are'uii ta t  the vertex (except in 
Variola) ; teinpord c r e h  usually distiuct ; gill-rakers various, generally small and short. 
Dorsal ray8 VI11 to XIV-12 t o  20, the number of spines usually not t'en; anal rays 111, 7 
to  111, 12; vertebrm about lo+ 14 -24. Chiefly shore-fishes. often of large size; all of 
thorn, so ftw an known, bisexual. - - .-. --.. - --. - __. - __. . . _. _ _  . _.. .___ EPINRPIIELINE, 11. 

co. Maxillary without snppleiuental bone ; eanine teeth, if present, usually developed on the side 
of the lowor jaw aH well as in front; no depressible teeth; scales mostly ctenoid, includ- 
i u g  those of the lateral line; temporal crests on cranium almost obsolete. 

d. Gill-rakers comparatively short and wide apart; lateral line not ruuuing close t o  the back 
(except in one species); dorsal rays X, 11 to 15 ; anal rays usually 111, 7;  siipraoccipital 
crest not extending far forward on top of skull, a more or less distinct convex smooth 
area being left on t,he vertex between the mpraoecipital and the  interorbitd area; mouth 
loss oblique than in the dnthiinm; vertel~rmabout 10 + 14=24. Chiefly shore-fishes 
of olivaceons colors ; some of them-possibly-all-hermaphrodite . , - -. SERRANINWI, 111. 

I 

dd. Gill-rakers (in alr specics known to lis) very long, slender and closo-set ; lateral line run- 
niug closo to tho back ; dorsal rays IX to XII, 0 to 20. Anal rays 111, 7 to  10 ; supra- 
occipital crest very high, uot encroachiug on tho short, convex, smooth area at the 
vertex, which is considerably depressed ; canines usually strong ; preorbital very nar- 
row. Deepwater Bxhcs, usually bright red io life. .; .. - - - - . -. - -. . - - -. .ANTKI~NB, IV. 

e. Maxillary without supplemental bone :* teeth all alike, usually villiform, without canines; 
preorbital narrow; lateral line norinal, straight, or bent upward at base; preopercle 
serrate ; gill-rakers moderately long and slender; verterbrm 10+14=24 to  16+19=35, 
the  number usiislly more than 24. Species of geuerally large size, and silvery-olive 001- 
oration, ruostly inhabiting fresh or brackish waters.. - - - -. . . . __. . . -. -. .-.--.LATIN& V. 

ee. Maxillary with a large supplemental bone; membrane bones of head extensively c&v- 
wnous ; vertebrte in increased number, 16+20=3(3 in Peruichthye; lateral line normal; 
dorsal ray8 about X-11; gill-rakers rather short and thick. Species of moderate size aud 
dull olive coloration, inhabiting the fresh waters of Chili - ._._.. PERCICATHYINAE, VI. 

bb. Dorsal fins separate, or joined a t  base only, the rays VI1 to XI-I, 12 to  14. 

ANALYSIS OF AMZRICAN AND BUBOPEAN GENERA O F  SERRANIDB. 

Subfamily I,-GRAMMISTINE, 
(Swranidm with the anal spines obsolete, the dorsal spines in small number, 

tilaxillary with a supplemental bone; the preopercle with two or three spine-like hooks 
posteriorly, tho scales small and imbedded, the teeth all villiform.) 
a. Dorsal @pines two to four ; preorbital narrow ; no canine teeth ; preopercle without angle or serra- 

tures, its margin with 2 or 3 spinoue teeth above; caudal fin rounded; scales small, smooth, 
embeddcd; smooth area on top of head very large, transverecly convex, much longer than the 
low supraoccipital crest ; interorbital area very narrow; temporal ridges strong. ..RYPTICUS, 1. 

*In Morone, Lateolabras, etc. We have not examiuecl Latee. 
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Subfamily 11, -EPINEPHELINE I 
(Serranid@ with the dorsal fin con$inuous, the dorsal and anal spines developed, 

and with a supplemental bone to the maxillary.) 
a. Soft dorsa1 with 10 to 12 rays; teeth all villiform, without caninos. 

b. Head armed with rongh spinigerous crests, there being spinous projeotions above the eyes and a 
rough, bony ridge on the opercle, with others on the post-temporal; dorsal 
fin low, continuous; tongue with teeth; dorsal spines 11 or 12; soft dorsal 
E O d y  ; caudal rounded ; pyloric cmoa numerous (about 70) - .- - .POLYPRION, 2. 

bb. Head not armed with spinigerous ridges; preopercle moderately serrate, sometimes becomiug 
entire with age. 

0. Dorsal fin deeply uotchod, tho last spines much shorter t h y  the middle ones;, s ~ a l e s  rugose; 
soft dorsal soaly : dorsal spines 11 ; tongue toothless; forehead broad, Rat- 
tish; snout, preorbital, and jaws uaked ; caudal subtruncate ; preopercle finely 
serrat'e, becoming entiro with 4ge; gill-rakers very strong; pyloric caca few 
(about 7). . - - . - - - -. . - - - -. . - -. -. -. . -. . . - - - -. . . - . STICHLCOLIPIS, 3. 

GO. Dorsal fin low, its outline not deoply notched; scales sinall, ctenoid ; soft dorsal naked ; dorsal 
spines 10; forehead l,road, O O U C ~ V B  noar the orbiml ridges, then transversely 
convex; prooperole snbrcctaugular,with fineaerrm above, larger, radiatiug teeth 
OU angle, and many small teeth directed downward on lowor liuilb ; EIlOUt, pro- 
orbital and jaws donselg scaly; cyesvory large; proorbitalvery narrow; caudal 
lunate, with rounded augles; gill-rakers long arid slender ; lacera1 line 

aa. Soft dorsal, with 13 to  20 rags; head iiuariueil, except for $he opercular spines and tho serrm on the 
prooperole; soft dorsal scaly ; scales of lateral line usually triangular and cy- 
cloid. 

d. Preoperole with one or more large, coi~spicuou~, hook-like teeth, direoted downward and for- 
ward, on its lowor liuib. 

e. Dorsal spiiws, 8 ;  plectroid spiuu ou prcoperclesinglc, very strong; a stroug canine on middle 
of side of lower jaw;  operclo with a long, knife-shapod spine; body rather 
deep; lateral line running high; jaws naked; scales small, firm, and rough; 
caudal rounded ; soft dorsal rather short, of 12 to  13 rays.. GONIOPLECTRUB, 5. 

ee. Dorsal spine8, 10; plectroid spines on preopercle two to four, rather sinall ; a stout OaniUe 
on middle of side of lowur jaw ; operole with small spines; jaws nalred; 80alus 
rather large; soft dorsal long, with 17 to  2orays; Caudal roauded.. GILBRBTIA, 6. 

em. Dorsal spines, 13 (12 to  14); plectroid spines two or three in number; usually one or 
more strong oaiiiues present on sidu of lower jam; body short and doel) 
. -. . -. . -. .) - -. . . . - - - . - - - - -. - -. . -. . . -. . - -. . - .AcANTIIISTIUS, 7. 

eeee. Dorsal spines, 11; plectroid spiue ou preopercle single; no latcral oauine iu  lower jaw ; 
(o:herwise :IS in Epincpiielus) . . -. -. -. . -. . -. . -. - . - - - - . ALPHIESTIEB, 8. 

dd. Preopercle without distinct autrorse spinous hooks on its lower limb; sides of lower jaw 
without distinct canines. 

f. Dorsal spines, 11 (10 in one spooies of Zplncphelus). 

black . . - _. . ._ - __. . . . - -. . - - ._. _ _  _ _  _ _  _ _  .__ __. ._. __. . - - __. . . HIZM~LUTJANUS, 4. 

g. Scales, some or all of them, mom or leas cteuoid ; canines distinct, in front of 0110 or both 
jaws; body oblong or elongate, not greatly compressed, the interorbital width 
more than twice diameter of the eye, in the adult; preopercle finely serrate. 

h. Anal fin short, i t s  rays 111, 8, or III,9 ; oranium with the medial1 orest uiuch more de- 
veloped than lateral crests, which do not extend as far forward as the former 
and are not parallel with them ; soales nearly all ctenoid; spines strollg. 

i. Scales of the lateral line normal, not marked by radiating ridges.. .EPINEPHII,US, 9. 
ii. Scales of the lateral line eaoh with 4 to 6 strong radiating ridges; cranium short, 

extremely broad, and depressed between the eyes ; the anterior profile of head 
e little ooncave ; dorsal spiues low; dorsalraye XI, 16 .PItOMICROPB, 10. 
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hh. Anal fin elongate, its rays 111, 11 or 111, 12; caudal fin lunate or truncate; spines 
slender, those of the anal fin graduated; lower jaws strongly projecting; 
cranium rather broad and transversely concave betweeu the eyes, its lat,erill 
crests very stroug, nearly parallel with the supraoccipital crest and extending 
farther forward than the latter, joining the supraocular crest above the eye ; 
scales small, largely cycloid, those of the lateral line simple : pyloric caca 
few (12 to 20); dorsal rays XI, 16 to 18. - - - - - . - - - _ _  . - _ _  .MYCTEROPERCA, 11. 

q.9. Scale8 all smooth (said to be ciliated in D. arcgsstifrons); canine teeth small or obso- 
lete; head small, much compressed, the interorbital area in the adult not 
broader than the eye; supraoccipital crest low; soft dorsal unusually long, 
the rays XI, 17 to  20; dorsal spines low; vertical fins all rounded pos- 
teriorly . - - -. . - . - - -. . - - - - - - - - - -. - - - - . - - - - - - - -. -. DERMATOLEPIB, 12. 

j .  Soft dorsal of modcrate lcnglh and height ; dorsal rays IX, 13 to 15 ; anal rays 111, 
7 or 8 ;  omdal  fin rounded or lunate ; skull and head osscutially as in  Epine- 
phelse, the snout not very short, the frontal region flat or couvex, the supra- 
occipital crest continued forward over it, the lateral crests short, low and 
diverging ; mouth aud teeth as iu Epinephahs . - -. . - - - - - . - - __. .BODIANUS. 13. 

jj. Soft dorsal long and very low ; dorsal ray8 IX, 18 or 19; caudal fin deeply forked, 
the lobos attenuate ; snout very short, coiivex in profile; frontal region flat- 
tish or transversely concave, the median crest very prominent ; mouth small, 
the  teeth slender. - - _ _  - ._ - _. - - - _ _  - - .-. --. .__ --. . - - _  - - . - - - - .PARANTHIAS, 14. 

-. . 
f. Dorsal spines, 9. 

Subfamily 111.-SERRANINH: . 
(flerranidm without supplemeutal bone to the maxillary, with no depressible teeth 

and with more or less distinct lateral canines in the lower jaw ; the gill-rakers com- 
paratively short and few in number ; the dorsal fin coutinuous, its number of spines 
normally 10, arid the lateral line usually normal in directiou.) 
a. Body short and deep, with elevated back, the depth more than two-fifth tho length, usnally nearly 

half; preopercle with a few antrorse serrio ou its lower limb; top of supraocci- 
pital crest very high, about as long as tho smooth area ou vertex of cranium ; 
top of head naked ; dorsal rays usually X, 14. . __. . - - -. . ~ HYPOPLECTRUS, 15. 

an. Body comparatively elongate, the dopth one-third to one-fourth the lcngth ; uo hooked spinules ou 
lower limb of preopcrcla. 

b. Smooth area on top of cranium, very short and small ; tho long supraoccipital crest encroaching ou 
tho posterior border of cranium 80 that  the latter in profile i8 not nearly vertical 
along the occipital region. 

c. Caudal fiu more or less distinotly lunato or coucave, the middlo rays shortest ; dorsal spines 
strong, very uueqnal, the third or fourth rnore or less elevatud ; (scales small ; 
dorsal rays X, 14 ; top of head usually more or less scaly.). - ~. YARALADRAX, 16. 

cc. Caudal fin not lunate, endiug in three points, the middlo rays produced like tho outer onos; 
dorsal spines slender, the third littlc elevated, some of them with dermal 
appendages or filaments; (teeth small, in broad bauds; top of head naked; 
scales large ; dorsal rays X, 11.) . - - - . - - - - - - - - - - - . - - - - - . - - - -. CENTROPRISTIB, 17. 

bb. Smooth area on top of cranium very largc, longer thau the low supraoccipital crest, which is  low 
and short ; posterior border of cranium at occipital region nvarly vorlical in 
profile. 

(1. Dorsal spineA very unequal, one or more much produced ; dorsal rays, X, 12, or X, 13 ; pre- 
opercle evenly serrate ; preorbital comparatively broad. 

e. Dorsal spines most of them produced in long filamcnts; branchiostegals 7; top of head, 
cheeks and preorbital finely and closely scaled; onout long and low, the lower 
jaw much projecting ; caudal lunato ; scales rather small . - - - - . . BRATINUS, 18. 

ee. Dorsal with the third spine only produced in a long filament ; branchiostegals 6, the first 
being obsolete; top of head naked; scales large ; caudal subtruncatc..Dumcs, 19. 
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dd. Dorsal spines subequal ; none of them much produced. 

f. Top of head olosely scaled; scales largo; soft dorsal scaly, its rays about X, 12. 

If. Top of head from the ocoiput forward naked. 
PARACENTROPRIBTIB, 20. 

9. Preopercle with numerous strong diverging spines a t  its angle, these spines diverging. 
from one or two centers ; (profile of head arched ; preorbital broader than max- 
illary, which is widest ncar ita middle ; scales rather ~~C~~)..DIPLECTRUM, 21. 

". Preopercle simply and rather finely serrate; soales largeor sruall; preorbital uarrow ; 
caniuo teeth various ; dowel rays X, 11, to X, 15. _. ._ _--. ...... S~RRANUS,  22. 

Subfamily IV,-ANTHIINE, 
(8wvmidrn with the maxillary destitute of supplemental bone and with the lateral 

liiie runuing very high, close to the dorsal fin; the gill-rakers numerous, long and 
slender ; t h e  month oblique, with broad, short maxillary.) 
a. Lateral line complete, extending from gill-opening to b a ~ e  of caudal. 

6. Caudal-fin vory doeply forked, the lobes produced; dorsal spines, 10; prooperole angular, with 
sa!ient tecth at its angle; one or inore of the dorsal spines filamcutous; ventral Bns pro- 
ducod. 

c. Maxillary aud frontal regiou naked ; touguo toothless. ._. . -. _. . - - _ _  .PRONOTOGRAMI\IUB, 23. 
co. Maxillary scaly; top of heed scaled to the snouti; third dorsal spiue produocd; body oom- 

d. Tongue without teeth ...__. ___. . - - --. . - - -.. ._____ . ___. . . ___. _ _  . _ _  - . __. . - - ... AWRIAB, 24. 

bb. Caudal fin subtroucate; dorsal spiueu, 9 ;  preoperole evenly rounded, its edge very fiiiely ser- 
rate; none of tho dorsal spines produced, the fius all low; uo canines; uo operoular 
spine ; jaws ucaldess.. - _  ._ .. . . _ _  . . - - _. ...__. _. _._. ~. . _.._ - _  _ _  . ... - _ _  UATRYANTWIAB, 26. 

au. Lateral line ceasiug uudor last rays of soft dorsal; preopercle entire; dorsal spines 11; jaws 
scaly; cauiucs present; dorsal epincs mid veutral fius uot produced ; caudal deeply forked, 
its lobes elougato . -. . . -. --. - - . . . . - - -. .) . . . -. . -. --. -. . - - . . . . - - -. - -  - -. .CALLANTHIAS, 27. 

preesod. 

dd. 'I'ongue with R ISr@ patch O f  villiform teeth. - .--- . _.. . - --'__.. .__. . ... ODONrANTHIAS, 25. 

Subfamily V,-LATINIIE, 
(8evvanidrn with the dorsal fius more or less distinctly separated; the lateral line 

straight or slightly curved upwards in frout ; no suppleineutary maxillary bone, and 
the teeth all aliko, without canines ; vertebra 24 to 35 ; membrane bones of head not 
especially cavernous. Fishes often entoring or inhabiting rivers.) 

a. Caudal fin rounded behind ; psoudobrauchim small ; tongue toothless ; form olliptioal, with 
poiuted euout eud projecting lower jaw;  preorbital, pout-temporal, sud clavioular 
bones sorrete ; ongle of prcopercle with a strong spiuo directod backward, the spinulos 
ou the lower limb dirooted somowhat forward ; dorsal spines strong, eight in  number, 
the third elevated ; sua1 spines small . - _ _ _  -. -. . . - - - -. . -. --. . - - _  -. -. - -  . - - .LATIIS, 28. 

au. Caudal fin lunate or forked ; pseudobranohim largo; augle of preoperole with no large hori- 
eoutal spiuo ; dorsal spines ten. 

d. Top of head uaked ; latoral line distinctly arched in front ; body much oompressed ; prcorbitsl 
sharply serrate ; dorsal fins joined, the spines moderate; aual spines gradnated ; 
mouth oblique, tho lower jaw projecting ; gill-rakers slender ; teeth on tongue minute 
or wanting.. . . _ _  _. ._ _ _ _  . . _ _  _. . --. _ _  _ _  . . ._ .. . . - ._ ._ .- -. . - -. _ -  .__. _. -. ..KUHLIA, 29. 

dd. Top of head soaly ; lateral line nearly straight ; teeth on tongue in om or more patches. 
e. Preopercle without antrorse spines on its lower limb. 
f. Dorsal fin8 joined ; spines of fins strong ; anal rays 111, 9, the spines not graduated; jaws 

subequal; base of tongue toothless -. - -. . . - -. . ~ . - - - . - - - .. - . -. . . . . . . - - -. . MORONX, 30, 
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ff. Dorsal fins separate: spines of fins weak; anal rays 111, 1’2, the spines gradnated; 
lower jaw projecting; base of tongue with teeth _ _ _ _  . __. - .__ - - _ _  - .  ___.. ROCCUS, 31. 

ee. Preopercle with about 3 antrorse spines ou its lower limb; dorsals separate; spines 
slender ; anal rays 111, 11, the spines graduated ; lowor jaw slightly projecting. 
. - - - -. . .. - -. . . - - _ _  - - - - - - - - - - - - - . - - - -. - - -. . - - - - - . - - __. . - - - -. . - - -. . DIcENTRARcHUS, 32. 

Subfamily VI,-PERCICHTHYINE, 
(BeSerranidm approaching the Percidcc, having the general form of the true Perch 

. (Perca); the dorsal lius separated j the maxillary with D largo suppletirental bone, and 
the teeth subequal without canines; vertebrae in increased number (about 36); lower 
jaw, preorbital, suborbital and preopercle exteuclively cavernous ; fresh water fishes 
of Oliili.) 
a. Palatine teoth present; preorbital retrorse-serrate; suoiit bluutish in profile ; top of head scaly as 

far forward as anterior nostril ; teoth villiform or cardiform ; end of supra-clavicle projecting 
backward, coarsely serrate; lateral liue little curved, concurrent with the book; psuudobr:mohiLo 
small; dorsal and anal naked; oporole with spines; prcopcrcle serrate, tho serrio on lower 
limb antrorse ; scales moderato, littlo etonoid ; supraoccipital crest rather long aiid low ; top of 
cranium anteriorly as far as eyes perfectly smooth, without ridges, and very convex iu sec- 
tion ; interorbital area with a groove between the orbital ridges.. . __.. ..-.-.PEIzcIc~THY~, 33. 

aa. Palatine teoth obsoleto ; teeth in jaws subcy!iutlrical, blunt : opercular spine obsolete; prooperole 
with a few ininnto serrm; snout bluutish; scales large, rough; forehead uaked; lateral line 
bent under second-dorsal . _.. . - - _ _  - . - - - -. . - - - - - . . -. . - - - - - - . - - -. - - - - - -’- - - . - - - - - - .PERCILIA, 34. 

Genus 1.--BYPTICUS. 

Rypticus Cuvier, Rbgne Anima1,’ed. 11, L%LY (eaponaoeusj. 
Smecticus Valenciennes, Voyage de 1 : ~  Venus, 185.5, 305 (bicolor). 
Rhypticus Giinther, I, 171, 1859 (aorrectod orthography). 
Promicropterus Gill, Proo. Ac. Nat. Soi., Phila., 1861, 53 (ntaculatus). 
Eleutheractis Cope, Traiis. Am. Phil.,Soc., 1870, 467 (coriaoeua). 

TYPE : Anthius saponaceus, Bloch and Schueider. 
Etymology.-josrqcic, washing, from the L b  soapy l7 skin. 

The species of this genus are all American, representing in  our fauna the genus 
Brammistes of the coasts of Asia. The two geunra agree in uisny particulars, differ- 
iug chiefly in the fin formula, Grammistes having 1). VU-I, 13, A. 0, .8, while Rypti- 
GUS has D. I1 to IV, 21 to 26, A. 0, 14 to 17. 

One of the species of Rypticus (bicolor) has been detached from the others‘ to form 
a distinct genus, Smecticus, said to be characterized by a, diEereut number of fiu-rays. 
(D. X, 21, A. 11, 15.) Judging from the figure which Valeucieuues has given of 
his Smectious bicolor the species is a genuine RyptZcus. Apparently some of the rudi- 
mentary or “stub” rays of the dorsal and aual have been tslren for spines and e m -  
merated accordiugly. Another species has been taken to form still another genus, 
EZeutheractis, because the anterior dorsal is wholly separated from the other, not joined 
by a low membrane as usual in the genus. This character has but slight value, its 
presence depending to some extent on the condit,ion of preservation of the specimen. 
Promicropterus, based ou the species with two dorsal spines, may be regarded as a 
valid subgenus, but as no other character of importance goes with this one the value 
of the distinction is not great. 
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We revert to the original spelling of the name Rypticus, although the later Rhyp  
ticus is the correct form of the word. 

The species of Rypticus are, with two exceptions, not well known. The various 
nominal species are probably reducible to six, R. bistrisphus, nigripi?znis, sapo1taceu8, 
coriaceq areaatus, and bicolor, but we have not the material to demonstrate this. 

ANALYSIS OB SPEGIES OB RYPTICUS. 

a. Dorsal spines, two. (Pronticropterus Gill.) 
b. Body comparatively deep, the depth more thau length o f  head aud more than one-third the length 

in the adult (less iu tho yo.ing); back considerably elevated; preopcrclc with 
two developed spiiios, only the uppermost usually obsolete ; maxillary roaching to 
below posterior margin of eye, tL& iu h a d ;  a depression bcforc eyc, the sharp snout 
abruptly projecting; eyc uearly a8 long as suout, 5+ iii hcad; lowcr jaw much pro- 
jecting; iippcr (inedian) spiuc on preopcrclc oftm divided, the lowermost larger, 
directed partly downward; opercular spincs small; first dorsal spine a litlle longor 
than second, which is nearly or quite free from tho soft rays; gill-rakcrs very short 
and thick, close set, about 8 or 10 dovelopod ; color dusky olive brown, sotuewhat 
clouded; sides with a few small irrogular whitish spots; young with brownish 
spots; fins dusky, edgc of caudal polo ; head 3 in lcngth; depth, 2+ to 2%. D. 
II,25, A. 14 or 15. ._. _ _ _  . - - - -. . . - __. . _ _  . -. . . __. . __. . --. - .BIBTIUSPINUS, 1. 

bb. Body iuorc slender, tho depth about cqi!al to lcngth of head aud loss thau one-third the length, 
cven in tho adult; back littlo elevated ; preoperclc with three distinct spines ; max- 
illary 2i i n  head, not qoitc reaching posterior border of eyc; depression bofore eye 
slight, the prolilc not very iincveu, slightly couvex above eye; eye as long as snout, 
5b in  head; lower jaw much projecting; prcopercle with throe diHtiuot spines, the 
upper one small, the middle ouc largcst, rarcly divided ; opcrciilar spincs, throe, 
rather strong, the middle one largcst; first dorsal spine sligMy longer thau second, 
which is nearly or quite free from the soft rays; gill-rakers short aud thick, about 
8 dovelopod. Color brownish, irregularly mottled with whitish spots as large as 
the pupil, some of them with a darker ccuter, thesc spots extending on all tho ver- 
tical fins, sotnetiines wentiug in the young, vortical fins and pectorals edged with 
dusky; head 34 iu letigtli ; depth about 3). D. 11, 2G, A. 16.. .. ___. NIGRIPINNIS, 2. 

aa. Dorsal spines three (or four) (Zypfiovs). 
c. Dorsal spines threc ouly. 

a. Preoperclc with three spincs, the iippcrrnost blunt, and sometinies obsolete, the lower tho 
largest; opercle with three strong spines, the middle one largest ; body rather decp, 
the depth about equal to leugth of head and 3) io lcugth to base of caudal ; back mod- 
erately elcvnted; snout short, nor very acute, the lower jaw much projecting; aute- 
rior profile steep and almost &might; eyn 5) in liead ; iuaxillary reaching beyond 
pupil, 2& in head ; first d o r d  spine longest ; dorsiils slightly conuected; ventral fins 
moderate, ncarly twice a8 loug aseye; pcotorals rounded ; gill-rakcrs short and thick. 
Color vcry dark olive brown, the fins all blackish; sides with vague blotclies of 
light brown. Hoad, 3); depth, 3); D. 111, 24; A. 16. .. _ _  _. .. __. .. _. _. . . X ~ T I ,  3. 

dd. Prooperole with two spiues ouly, the lower scarccly the longer. 
e. Opercular spines three, all well dcveloped. 
f. (Color red, with darkcr cross-shades on sides of back; f ins  all dusky: dorsal fins well 

separated; body rather elongate. (Pulencirnnes) 
___. _. ___. _ _  _ _  _. .. _. .. .___ .____.  .__. ___. .____. ___. .__. .__. ._._ _. .___.. BICOLOI~, 4. 

Head 3) iu letlgtli; depth 3b.) 

ff. Color not red, chiefly olivecoous; dorsal fius distinctly connected by membrane. 
9. Body comparatively deep, the depth in the adult about equal to length of head and 3 

to 3f in lcugtll to  base of caudal; young more slender; back elevated; snout rather 
pointed; lower jaw much projccting; anterior profile before eye a littlo coucave; 
cye 43 to  5 in head ; maxillary rcachiug posterior edge of eye, 2g in head; preopcrcle 
with two straight spiiiea behind; operole with three spincs, the middle one largcst; 

. Bull. U. S. F. O., 88-23 
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first and second dorsal spines subequel, the third smallest ; dorsals slightly oonnected; 
ventrals very small, not half longer than eye; pectorals rounded; gill-raker8 very 
small and short, about eight developed ; color dusky brown, fins marked with black- 
ish and usually with a narrow pale edge; sides generally with irregular pale spots; 
back and head usually immaculate. Head 34 in length; depth 34. I). III,25, 
A. 16 - _. . - - - -_. . . . .. -. . . _-. - - - . - -. . . - - -. . . - - -. . - - -. . . . - . . . - -. . - - - - - SAPONACEUB, 5. 

gg. [Body comparatively slender, the  depth less than length of head. Color dark-brown, 
the head, throat, anal, dorsal, caudal, and base of pectoral thickly covered with 
sniall oblong or roundish dusky spots; these sometimes few and scattered or wholly 
wanting; vertical fins dark, narrowly edged with paler. Head 3h in length with 
caudal; depth 4%; eye5ain head. D. 111,23 to 25, A. 16.1 (S/eindachiier) .ARENATUB, 6. 

ee. Opercular spines two, sniall, the uppermost the emaller (the 1owermoRt being obsolete); 
dorsal fins separated ; body moderately clongate, the back elevated, the head low, 
slender, and pointed, the anterior profile almost straight ; lower jaw much project- 
ing ;  eye small, smaller than in R. saponaceus, 5 to 5& in  head ; about equal ti0 the  
short suout ; maxillary reaching posterior edge of eye, 2% in bead, preopercular 
@pines short, bluntish, close together, the uppermost the smaller ; first dorsal spiue 
longest, the two fins well separated ; ventrals moderate, nearly twice as long as 
eye; gill-rakers small and short; color (in our specimen) nearly plain brown, the 
edges of the scales darker with dark points; sides with some faint paler spots; 
edges of vertical fins dusky; head 3); depth 3g. D. 111, 25, A. 15. - -. CORIACEUS, 7. 

00. [Dorsal spines four;  spines not described, probably as in R. arenutus; color brown; body 
and base of dorsal covered with round, jet-black spots, each sorronnded by a clear 
ring; these Bpots lie in five longitudind rows, those of the middle ruw much larger 
than the others; a sixth row ou base of dorsal and 2 or 3 spots on base of anal; 
fius dusky, without paler margiu ; head 3) i n  length (with caudal), depth 44, D. IV, 
22 or 23, A. about 12.1 (Steindachner.).. __.. , ____. .. --.. ._ - -.. NIGHOMACULATUB, 8. 

1. RYPTICUS BISTRISPINUS. 

SOAP-FISH. 

Bodianue bietrispinus Mitchill, Am. Monthly Magaziue and Crit. Review, 247, Feb., 1818 (Straits of 

Rhypticus bistrispinus Jordan, Cat. Fishes of N. A., 86, 1885. 
Rhypticus mauulalus Holbrook, Ichth. 5. Car., Ed. 1, 1856, 39, and Ed. 2, 1860, 42 (Cape Romain, South 

Carolina); Giinther, I, 173, 1859 (copied); Jordan and Gilbert, Syn. Fishes of N. A., 543, 
1883; Jordan, Proc. U. d. Nat. MUS., p. 35, 1884 (Pensooola.) 

Rhyptiouspituitosus Gootle & Bonn, Proc. U. 8. Nat. MUS., 1879, 341 (Key West); Jordau and Uilbert, 
Syn. Fishes of N. A., 543, 1883. 

Rhypticus histriapinosus Jordan, Proc., U. S. Nat. MUS., 1894, p. 149 (Key West); Jordan, op. cit., 546, 
(Newport); Jordan, Proc. U. S. Nat. Mus., 1886, 581 (Zapnus calarni for bistriapinus). 

Promicropterua decoratus Cope, Proc. Ac. Not. Sci., Phila., 118, 1870 (Newport, R.  I.) (not of Gill). 
Ehyplicus decoratus Jordau &. Gilbert, Syn. Fishes of N. A., 543, 1883 (copied). 

Bahama). 

Habitat.-South Atlantic coast of United States. 
Etymology.-Bi8trispinu8, twice three spines. 

Our specimens of this species are from Pensacola. 
All the two-spined soap-fishes which we have seen from the Atlantic seem to be- 

long to a single species, for which the oldest specific name is the longneglected one 
of bistri8pinus Mitchill. I t  is not uncommon in rather deep water off our South At- 
lantic coast. 
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2. RYPTICUS NIGRIPINNIS. 

Rhyptious nigripinnis Gill, Proc. Ac. Nat. sci., Phila., 1861, 59 (Panama) ; Jordan and Gilbert, Proo. U. 
S. Nat. Mus., 1882,359 (Cape San Luoas) ; Jordan and Gilbert, op. oit., 375 (Panama) j Jordan 
and Gilbert, op. cit., 381 (Panama); Jordan and Gilbert, op. oit., 110 (Panama) ; Jordan, Proc. 
U. S. Nat. Mus., 1885, 378 (Cape Sari Lucas, Panama); Jordan, Cat. Fishes of N. A., 86,1885; 
Jordan, Proc. U. S. Nat. Mus., 1889, 180iPenama). 

Rhyptious maculatus Gill, Proc. Ac. Net. Sci., Phil., 1862, 251 (Capo Sau Liicas) (not of Holbrook). 
Promicroptwu8 decoratus Gill, Proc. Ac. Nat. Soi., Phila., 1863, 164 (Panama). 
Bhypticus decoratus Gunther, Fishes Cen. Am., 412, 1869 (Panama). 

. 

Habitat.-Pacific coast of tropical America, Oape San Lucas to Panama. 
Etymology.-Niger, black ; pinna, fin. 

We have examined numerous specimens of this species, including the original types 
of nigripinnk, maCulatu6, and decoratus. There is no doubt whatever of the identity 
of these three. Rk macubtus Gill is said to have three dorsal spines, but this is an 
error, the first (broken) soft ray on the type having been counted as a spine. We have 
compared R. nigripinnis with R. bislrisphus, and find the two different, although very 

The chief distinctions are to be drxtwn from the slenderer body of R. migripinnis, 
and from the presence of three distinct opercular spines, there being usually but two 
in R. bistrispiiaus, although the original meaning of the specific name of the latter 
implies the presence of three. 

Our description is drawn from No. 29277, 17. S. National Museum, taken by Pro- 
fessor Gilbert at Panama. 

I nearly related. 

3. RYPTICUS XANTI. 

Rhyptious xanti Gill, Proo. Ac. Nat. Sci., Phila., li3G.4, 250 (Cape San Luces) ; Jordan end Gilbert, Proc. 
U. S. Net. Mus., 1882, 369 (Cape Sau Lucas); Jordan and Gilbert, op. clt., 371 (Colima); 
Jordan and Gilbert, op. oit., 106 (Mazatlan) ; Jordan, Proc. U. S. Net. Mus., 1885, 377 (Cape 
San Lucaa). 

Habitat.-Dacific coast of Mexico. 
BtymoZogy.--Named for John Xari tus, the discoverer of the species. 

This species differs from R. saponaceus of the Atlautic chiefly in the armature of 
We have examined the original type, aud also specimens from Oolima aud 
Our description is drawu from NO. 7740, U. S .  Nat. Mils., collected by Mr. 

the head. 
Mazatlan. 
John Xentus, at Colima. 

8meotioua bioolor Valenciennes, Voyage de la Venus, Poissons, 307, PI. ii, f. 2, 1855 (Galapagos hahip.) .  
Rhypticue bicolor Giinther, I, 173, 1859 (copied). 

' 4. RYPTICUS BICOLOR. 

Habitat.-Galapagos Archipelago. 
Etymology.-Bicolor, two colored. 

This species is known from the description and figure given by Valenoiennes. The 
description speaks of ten dorsal and two anal spines, but i t  is evident from the figure 
that this  is an ordinary Ryptious, the short or rudimentary rays of the dorsal and anal 
haviug been taken by Valenciennes for spinos. The red coloration, as shown on the 
figure, is exceptional in this genus, and its correctness may be doubted. It is not un. 
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likely that the species is identical with Rypticus xanti. Possibly i t  is a deeper-water 
form, analogous to the red forms of certain species of Mycteroperca. The plate of this 
species (issued in 1846) is named ~bJ2ypticz~s bicolor,” the name Smecticus appearing in 
the later text (1856). 

5. RYPTICUS SAPONACEUS. 

SOAP-FIBX ; JABON ; JABONCILLO. 

Jabonoillo Parra, Difer. Piezaa de Hist. Net., 51, lam. 24, f. 2, 1787 (Havana).  
Anthiae eaponacens Bloch and Schneider, Sgst. Ichth., 310, 1801 (after Parra). 
Rhypticue saponaceus Cuv. aud Val., Hist. Nat. des Poissons, 111, 63, 1829 (Brazil ; Cape Verde); Storer, 

Syn. Fishes N. A., 289, 1846 (copied); Giinther, I, 172, 1859 (Capo of Good Hope; St. Helena; 
West Indies; St. Vincent’tj, Jamaica); Gill, Proc. Ao. Nat. Soi., Phila., 1869, 52; Giinther, Proo. 
Zool. SOC., Lond., 225, 1868 (St. Helena) ; Poey, Sgn. Pisc. Cubensium, 297, 1868 (Havana) ; 
Cope, Trans. Am. Phil. SOC., 1870, 467 (St. Croix); Peters, Berliner Mouatsberichte, 245,1876 
(Victoria, West Africa) ; Poey, Eonmeratio, 34, 1875 (Havana) ; I’oey, Fauna Puerto Riqueile, 
322,1881 (Porto Rico); Jordan, Proc. U. S. Sat. Mus., 35, le84 (Peusaoola); Jordan, Cut. Fishes 
N. A., 85, 1885; Jordau, Proc. U. S. Not. Mus., 1886, 581; Jordan, 02). oit., 41 (Hav;ina). 

Rhypticus micrbpe Castelnau, Anim. Nouv. ou Bares de l’Am’er. du Sud, 6,1855 (Bahia), (after Peroa microps 
Broussonet, a MSS. name 8 ) .  

Hubitat.-West Indian fauna, Pensacola to West Africa and Brazil. 
Etymology.-Saponaceus, soapy. 

This species is the best known and most widely distributed of the soap-fishes. Our 
specimens are from Havaua, Peusacola, and Bahia. The youug specimeus are much 
slenderer in form and more uniform in color than the adult, but we think that all be- 
long to the same species. 

The name Rypticus naicrops has been adopted for this species by Castelnau, on ac- 
count of t h e  early name Perca microps of Broussoner. We find, however, no published 
reference to this name except the statement by Cuvier, that  a specimen bearing thiu 
MSS. name is in the museum at Paris. We doubt whether it has priority of ptlblica- 
tion over Anthim saponaceus. 

6. RYPTICUS ARENATUS. 

Rypticue arenatueCuv. and Val., II1,65, pl. 45,1829 (Brazil); Giinther, Cat. Fish, Brit. MUS., I, 1859, p. 173. 
(Jamaica, Trinidad); Steindachner, Iohth. Notiz., VI, 41, 1867 (Barbadoes); Jordan Proo. U. S. 
Nat. MUS., 1886, 581. 

9 Rhyptious 8uU~ifrenatue Gill, Proc. Acad. Nat. Sci., Phila., 1861, 53 (St. Thomas). 
Hubitat.-West Indian Fauna. 
Etymology.-Arenatus, sanded, from the speckled coloration. 

We have not seen this species, and take our account of it chiefly from Dr. Stein- 
dachner. 

The scanty description of a young example published by Gill, under the name of 
Rhypticus subbifrenatus, seems to approach very closely to R. arenatus. The following 
is the eubstance of Dr. Gill’s account of R. subbifrenatus. 

Color dusky, with remote dark spots; head with two series of spots; one series of four between 
orbit and opercular spine ; the ot,her of three smaller spot8 between eye and suprabcapub ; head 23 io 
length (3f with oandal); depth 39 (43 with caudal). D. III,23. A. 15. 

9 
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7. RYPTICUS CORIACEUS. 

Eleutheraotis ooriaoeue Cope, Trans. Am. Phil. SOC., 4C7, 1870 (St. Martin’s). 
Rhypticus arenutus Beam aud Dresel, Proc. U. 8. Nat,. Mus.,  1831, 163 (Jamaica). 

Habitat.-West Indian Fauna. 
.Etymology.-Latin, coriaceus, leathery. 

A specimen before us (30130, U. S. Nat. Mus.) from Kingston, Jamaica, aeems to be 
identical with Eleutkeractis ooriaoeus Cope. It seems to us to represent a valid Bpecies, 
distinguished from R. saponaceusby tho weak armature of the head, aud by the greater 
distance between the dorsal fins. 

8. RYPTICUS NIGROMACULATUS. 

Rhyptious nigromaculutue Steindachner, Ichth. Notiz., VI, 45, 1867. (Barbadoes.) 
Babitat.-West Indian Fauna. 
Etymology.-Niger, black j macutatus, spotted, from the black spots on body. 

This species is based on a single specimen 18 inches long. Except that it is said 
to have four dorsal spiues, the description agrees with that of R. arenutus, and R. 
nigroniaculatus may prove to be simply au  accidental variation of the  latter. 

Genus 11.-POLYPRTON. 
Polypdon (Cuvier), Valenciennes, M6rnoires do Nns6um, XI, 265, 18’24 (cemium). 
Heotoria Castelnaii, Proc. Zoul. SOC. VicL., 11, 1873, 1851 (gigas=oqgcneios). 

TYPE.-Polyprion cernium Valenciennes. 
Etymology.-lIdbc, many; npiwu, Baw, from the numerous serrations ou head and fins. 

This genus seems to be solnewhat allied to Epineplbelus, but it is readily distin- 
guished from all the other Serranida by the armature of its head. The two known 
species inhabit tho warm seas and reach a very great size. 

ANALYSIS OF THE SPECIES OF 1’OLYPIIION. 

a. Body robust, moderately elevated, the depth 3 iu length; head, 24; motith large, the maxillary 
reachiug posterior border ofeyes ; teeth in villiform bauds on jaws, vomer, palatines and tongue; 
supraocular region, supraclavicle, post temporal, preopercle, and a ridge on the operole spiniger- 
ous; dorsal fin lorn, with 11 strong spines; caudal roundcd; anal spines short, serrate anteriorly, 
the third much the longest; ventrale large; pcctoral short; color grayish-brown, the candal 
edged with white; yonug clouded with light and dark. D. XI, 12, A. 111, 8.. ...-.. CERNIUM, 9. 

aa. [Body more elongate; tho depth 34 in lougth; head 24; armature of the head less developed than 
in P. cernium; dOr8al spines 12; color, dark gray above, paler below. D. XII, 11, A, 111 S,] (Shin- 
duoliner) - . - -. . . -. - - - - . -. . ._. . . -. -. . . . - - _. ___. . -. -. . . . - - -. . . - - -. -. . - - - -. . . - -. . OXYGENICIOS, 10. 

9. POLYPRION CERNIUM. 

(THE WRECK-FISII; STONE DASS; CEBNIER.) 

Polypriod oernium (Cuvier), Valencieuues, M6ni. du M I I ~ ~ U I U ,  XI, 265, 1824 ; Cuv. and Val., Hist. Nat. 
Poise. 111, 21, pl. 42, 1829 (France ; Italy) ; Giinther I, 169, 1859 (Mediterranean); Day, Fish. 
Great Britain, 17, 1865, and of aut8hors gcnurally. 

Holocentrus glRo Risso, Europe M6ridionale, 111, 367, 1826 (Nioe). 
Serranus couohi Yarrell, British Fishes, Ed. 1, 12, 1836. 
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Polyprion oxygenius Jordan and Gilbert, Syn. Fish. N. A., 532, 1883 (Deep water, off U. S. coast), not 

Polyprion arnericanus Jordan, Cat. Fish. N. A., 83, 1885 (probably not Arnphiprio~k aniericanua Blooh and 

anbitat.-Southern Europe, north.to Norway and south to Cape of Good Hope, 
once taken in the Gulf Stream off the United States coast. 

Etymology.-Cernier, Erench name for the species. 

This large fish is not uncommon in the deep waters off the coast of Europe, especi- 
ally southward. It is said to live most abunduntly about wrecks; hence the common 
name of wreck-fish. It reaches a length of five or six feet. A single young specimen 
hRs been taken in the deep waters of the Gulf Stream by the United States Fish Com- 
mission. 

E’)inephclus oxygcneios Bloch and Sohneider. 

Schneider). 

10. POLYPRION OXPGENEIOS. 

( HAPUKU.) 

? Amphiprion americanus Bloch and Schneider, Syst. Ichth., 205, 1801, pl. XLVII (baaed on a drawing 
tlent from Lathaiii to Schneider of some fish calloil “girom” i n  America; called Amphiprion 
australis in the plate), (may h:bve been based on a young exaniple of P .  cernium). 

Epinephelus oxygcneios Bloch aud Schneider, Syst. Iohth., 301, 1801 (based on Forstor’s MSS., Queen 
char lot to'^ Island, near New Zcaland). 

Percaprognathus Forster, MSS. Lichtenstcin Cat. Anirn., 1844, 309 (Qneen Charlotte7s Idand). 
PoZ!/prionprognathas Giinther, Ann. Mag. Nat. Hist., 18d7, 236 (discussion of synonymy). 
Centropristis gigas Owen, Osteol. Cat. College Surgeons, I, 51. 
Oligorus gigas Giinther, I, 251, le5Y. 
Hectoria gigas Carituluaii, Proc. Zool. SOC. Vi&, 11, 1873, 151. 
Polyprion kneri Steindachner, Ichth. Bcitr., 11, 1, 1875 (Juan Fernandel; Idand). 

Fishes, Challenger, 1880, 24 (Juan Feruandez). 
Polyprion sp. Kner, Novara Fische, I, 28, 1865 (St. Paul Island). 

(Skeleton.) 

Giinther, Shore 

Habitat.-South Pacific; coasts of South America and New Zealand. 
Etymology.- dE6c sharp, yhvetov-chin. 

We have not seen this species and know it only from the accounts given by Ener, 
Steindachner, and others. 

It seems to us that the figure given by Bloch and Schneider of Amphiprion ameri- 
cunus is quite as likely to have beeu based on this species, which is really ArIJeI’iCan, 
as on the European Polyprion cernium. The species is represented as more slender 
t h a n  the European fish, and the  rough ridges on the head, very couspicuous in the 
European species, are not shown in this picture. Latham’s drawing, on which Schnei- 
der’s species was based, was said to have beeu made in America, where the fish is 
called d k  Birom.” As there is no certainty in the identification of this figure, we have 
sdoptrd the name oxygeneios, rather than americanus. 

Dr. Giiuther has lately published a note on the synonymy of this species, which 
throws much light on its history. He adopts for it the specific name of prognathus, 
a name which although proposed by Forster when the species was discovered has 
lain in MSS. until t h e  year 1844. If, however, the name occurs iu any prior works of 
Forster, Parkinson, or Captain Cook, it should be adopted in preference to oxygeneios. 
We quote Dr. Giintfier’s note in full : 
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The Hapuku of New Zealand, one of the most highly esteemed food-fishesof the southern hemisphere, 
and attaining to R weight of 100 pounds, has been known to uaturalists since Cook’s visits to that 
country, as has been shown by Mr. Hutton (Trans. N. Z. Instit. V. p. 259). I t  was figured by Forster 
as well as by Parkinson, the former naming it Perm prognathus, a very appropriate term, to  which I 
give preference before all others, although Schnetder (€31. Schu. p. 301) arbitrarily changed i t  into the 
less expressive Epinephelus oxygeneios. ForsteiJs origiual description is published in I ‘  Doscript. Animal. 
ed. Lichtenstein,” p. 309, and referred to by Cuvier (CUV. & Val. Hist. Nat. Poiss. 111. p. 291, who, 
with his perfect knowledge of fishes, recognized its relation to Polyprion, not doubting that  It ~ ( 1 8  the 
same spccieu as the Atlantic I’. cerniurn. 

The figure left by Parkinson bears t,he name Sciajnu gadoides, probably in Broussonet’e hand- 
writing; but this nome seems to hove remained always a MS. name. 

The second period of the history of this fish begin8 with Owen, who, in the ‘( Osteological Catalogue 
of the College of Surgeons,” I. p. 51, described the skeletou of a Now Zealand Perooid under the name 
of Cenboprislis pgas. In the “ Catalogue of Fishes,” 1. p. 251, I stated the reasons which prevented 
me from adopting Professor Owcn’s view a s  to tho generic affinity of this fish, which I thought, in the 
absence of specimens preserved entire, would prove to be rather with the Murray cod, Oligorus; and 
thus the fish appeared in nearly all subsoqumt publication8 as Oligorns gigas. Csstelnau, however, 
(“Notes on the Edible Fishes of Victoria,” 1873, p. 8, and Proc. Zool. SOC. Vict. XI. 1873, p. 151)- pro- 
posed to  form a new genus for it, Becloria, “ on account of its armed tougue, double-pointed oi)erculum, 
etc.” 

I n  more recent years the same fish has been found far from the plncc of its first discovery, viz., Off 

the island of Juan Fernandez, and doscribed by Steindachuer as Polyprion kneri (Sitzungsb. Wien. 
Acad. lxxi. p. 443); also the Challongev obtained it off the same island (Chall. Shore Fish. p. 24). 

Finally, the British Museum obtained from tho Fislieries and Indo-Colonial Exhibitions specimens 
(in spirit a8 well a8 mounted) from New Zealand and Juan Pernaudez * ; and a direct comparison of 
these specimens can leave no doubt that  all belong to  the same species, Khich is autipodal to the only 
other species known, Polyprion oerniuni. 

Lowe (Fish. Madeira, p. 185) has shown that, P. cernium is a deep-sea fish, swimming near the surface 
when young, but living habitually at a depth of 300 and more f;ithoms when Itdolt. The wide range 
of this genus is therefore not silrprisiug; i n  fact we may well erpeot that  P. awniunt wlll be met with 
far beyond the limits of the northeasteru Atlantio. 

Genus 111.-STEREOLEPIS. 
Stereolepie Ayree Proc. Cal. Ac. Nat. Sci., 1859, 28. (gigas). 

TxPE.-&reolepis gigas Ayres. 
Etymology.-ZiEpecic, firm j Is&, scale. 

This genus contains a single species, one of the gigantic Serranoids known as 
L L  jew-t i~hes,~~ rivaling in size Polyprion eernizc.m, Epiaeplceluu nigrilus, and Promicrops 
guttatus. 

The Austradiau genus Oligorus Giinther is closely allied to h’tereolc!Pis, differing 
apparently in the greater number of soft rays in the dorsal and anal fins (D. XLI, 14 
to 16: A. III,18). 

ANALYSIS OF 8PECIE8 OF BTEREOLEPIS. 

a. Body oblong, somewhat eh3vated, little compressed ; head robnst, the profile steeply elevated, the fwe- 
bead broad and flattiah; edges of preopercle and iuteropercle serrate, becoming nearly entire 
with age ; crown, cheeks, and opercles scaly ; snout, preorbital, and jaws naked ; scales small, 

*Those exhibited by the  Chiliau Government, and presented by them t o  the British Museum, bore 
- 

the MS. narue ‘I  Pe,.oaf~nandeziaira.” 
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not strongly ctenoid, the surface rugose with radiating strim; mouth large, lower jaw promi- 
nent ; maxillary, with a well-developed supplemental bone, exteudiug to below the eye; preorb- 
ital wide; teeth all villiform, io broad bauds, on jaws, vomer, and palatines; dorsal spines 
stout, the last spines very much shorter than the middle oncs, and all depressible in a deep 
groove ; anal fin similar to soft dorsal, with three low stout spine@ ; caudal fin broad, uearly truu- 
cate; pectoral8 moderato; veutrals long, reaching veut ; color brownish with large black blotches, 
becoming with age nearly uniform grceuish black ; vertical fins in the young with a conspic- 
uous pale edgu; ventrals black. Head 3 in length; depth 3. D. XI, 10: A. 111, 8; scales 
115. .. ...--. ...-.. ...- ...--. _.__. .-.-.. __.. _ _ _ _  .___ .--__. ...-.. .. ...___ .____. ..__.. GIQAS, 11. 

11. STEREOLEPIS GIGAS. 

(TIIE CALIEOI~NIA JEW-FISH.) 

Stmeole@ gigae Ayres, Proc. Cal. Acad. Soi. 28, 1859 ; (Southern California) Jordau & Gilbert, Proc. 
U. S. Nat. Mus., 27, 1880, (Sau Diego); Jordan & Gilbert, Proo. U. S. Nat. Mus., 456, 1880; 
(Monterey Bay; Sauta Biirberrt ; Sen Diego) ; Jordan & Gilbert, Syuopsie Fish, N. Am., 631, 
1883; Jordan Cat. Fish. N. Am. 83, 1888. 

Stereolepis californicus Gill, Proc. Acad. Net. Sci. Phil., 330, 1863, (California) substitute for gigas, sup- 
posed to be preoccupied, but the Centropristis gigas of Owen is a Polyprion. 

Zabitat.--CJoast of California, north to the Farallones. 
Etymology : gigas, giant. 

This huge fish is rather common about rocks on the Califoruia coast, from the 
Farallones southward to beyond Sau Diego. It reaches a weight of 400 to 500 pounds. 

As it was thought likely that Cerztropristis gigas Owen (Osteol. Cat. 1853,1,61) from 
New Zealand might prove to be a species of Stereolepis, Dr. Gill has proposed to 
change the name of this species to Stereolepis calijornicus. This species of Owen, is 
now regarded as identical with Polyprion oxygeneios. 

Genus 1V.-HEMILUTJANUS. 

Hemilutjanus Blceker, Sydteiua Percarum Revisum, Archives Nehrlandaises, XI, 1875,277. (Type 8 

Pleolroponia macrophthalntos Tschudi). 
TYPE-Plect?-opoma macrophthalmos Tschudi. 
Etymology-tjp, half j Lubjanus, a genus of sparoidl fishes, to which these fishes are 

This is one of the most strongly marked of the Serranoid genera, showing re8em- 
blancet, at once wi th  Stereolepis, Plectropoma, Anthias, and Priacantkzca. B u t  a single 
species is definitely known. 

The name selected by Dr. Bleeker for this gequs is peculiarly unfortunate, for 
besides t h e  lack of euphony in the name, the genus has neither resemblance to nor 
affinity with the genus Lutjanzcs. 

in no way allied. 

ANALYSIS OF SPECIES OF HEMILUTJANUB. 

a. Color uearlyuniform grayish, lateral line black; caudal lunate; body rather short, amp, compressed; 
autcrior profile rather steep; snout sharp; profile with a concavity before and aboqe eye, the 
nape convex; occipital kcel sharp; interorbital space broad, concave next the sharp orbital 
ridges, the middle transvcrsely convex ; interorbital width 4+ in head, snout 4; nostrils round- 
ish, close together, the posterior the larger; eye very large, 3+ in head; preorbital extremely 
narrow, about one-fourth width of pupil; mouth large, tho lower jaw projecting; uisxillary very 
broad aud scaly, reaching posterior edge of pupil, lIgfi in head ; supplcmental maxillary very 

. 
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broad, broader than in  any other of the Smanidm, scaly, its width scarcely less than that of the 
preorbital; teeth very small, in  villiform bauds; no cauiues; the outer teeth,above very slightly 
enlarged; preopercle subrectangular, the perpendicular limb straight, vertical and finelj ser- 
rate; angle with larger, radiatiug teeth; about ten small sharp teeth on the lower limb directed 
downward, the auterior directed slightly forward ; top of head, maxillary, mandible, opercular 
bones, all parts of the head except the eye and lips closely covered with smdl  rough scales, much 
as in the genus  viac can thus; scales on opercle small, like those ou the cheeks; gill-ritkers very 
long, about X f g O ,  the longest 18 in eye; opercular spiiies very weak; lateral line bent upward 
anteriorly, brit not running high, the scalea.abovo it smaller than those below ; dorsal and anal 
fins naked, but with a scaly sheath at base; dorsal spines low, the fifth highest, 34 in head; soft 
dorsal rays few and rather long, their height not twice that  of last spine, 3 in head; rtud fin 
low, the spines s t~ong,  graduated; second anal spine 4 iu head; caudal lunate, with rounded 
lobes; pectoral pointed, rather‘short, 18 in  head. Color dusky-silvery, the fius blackish j lateral 
line black, conspicuous, much as in ccntropomus undeoimntis. Head, 2# in length; depth, 2% D. 
X, 11 ; A. 111, 9. Scales, 66 (pores) ; 70 rows above lateral line, 100 below ; 18 between first dor- 
sal spine and lateral line. - - - - . - - -. - . -. . . . . -. . -. MACROPHTHALMOS, 12. 

QU. [Color reddish gray, with five large yellow spots on tho side; caudal fin forked. D. X, 12; A. 
111, 7.7 (GQnthet.) - . - - . ~ - - -. . -. - . - -. . -. . _. ._ ___. -. - -. PAYTENSIS, 13. 

-. . - - -. . - 
. . -. . -. . . -. . . -. . -. 

12. HEMILUTJANUS MACROPHTHALMOS. 

Plecfvopoma wacrophthalnioa Tschudi, Fauua Peruaua, Ichth., 1845, 6. (Luriu, Callao.) Giinther, I, 
Kuer, Neuu Fische aus 1\zusi~uui Codeffroy, 1867, 3, plate. (Iquique). 

~emi~utjanua (mUWOphti~a~mu8) Bleeker, Syatema Percarurn Revisurn, 1875, 277 (generic diagnosis). 
165, 1859; (copied). 

Habitat.-Coasts of Peru and Chili. 
Etymology.-Maxpds, large ; o p O a & k ,  eye. 

We have examined specimens of this species in the museum a t  Cambridge from 
Peru and from Caldera, Chili. The specimen from which our account is taken (21716 
M. C. 8.) is from the coast of Peru; E. G. Squire. It is about 11 inches in length. 
The species is well represented in the figure published by Dr. Kner. 

13. HEMILUTJANUS PAYTENSIS. 

Plectropoma paytensis Lcsson, “Voyage de la Coquille, Zool. 2 3 ,  1828” (Payta.); Qiinther, I, 165, 
1859. (Copied). 

Habitat.-Coast of Peru. 
Btymo1ogy.-Named from Payta, where i t  was first found. 

We knojv rlothing of this species except what is ‘contained in  the few words quoted 
by Dr. Giiuther from Lesson. It may not belong to Hemilutjanus, though, so far as i t  
goes, the description accords with this genus. Possibly i t  is simply the young of H. 
maorophthalmos. 

GENUS V.-GONIOPLEOTRUS. 

Qonioplectrus Gill, Proc. Ac. Nat, Sci., Phila., 18ti2, 2% 237 (Ibiapasum). 
TYPE.-Plectroponza hispaazcm Cuv. and Val. 
Etymology.-~~~ia, angle; +ixrpou, spur. 

This well.nla,rkod genus contains a single species allied to Plectropoma and AZphes- 
tes, but with a stronger opercular armature than is found in any other genus. Accord- 
ing to Poey, the skull bishows a great affinity with Hypoplectrus. Thus it is rounded 
above, the Bupraoccipital crest is below the level of the frontals; the other crests are 
low.” In some respectts (;Fomioplectrus rusein bles Anthias. 
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ANALYSIS OR SPECIES OR GONIOPLECTRUS. 

a. Body short and deep, with very short, deep tail ; interorbital region narrow, the bones rugose ; snout 
3% in head; maxillary reaching middle of orbit, 2 in  head, naked, i ta  supplemental bone well 
developed ; preorbital narrow ; lower jaw projecting ; teeth very small, .in narrow, villiform 
bands, the depressible teefh very few ; a stout canine on eat? side, i n  front of each jaw, and one 
or two similar caniues in middle of side of lower jaw ; eye 4) in head (exclusive of opercular 
spine); preopercle finely st)rrato, with a single very large antrorse hook at its angle; opercie 
ending in four spines, the second of which is long, straight, compressed and knife-shaped, a8 
long as eye I nostrils small,' round, sqarated,  the posterior the larger j suborbital serrate on its 
edge; gill rakers rather long and Blender, x + 15; 8Cale8 small, firm, and rough; lateral line 
arched, runuing high, Close to middle of spinous dorsal, and then bent abruptly downward; 
dorsal spines low nod stout, the fin notched; soft dorsal short and rather high; lOng08t dorsal 
spine 3 in head ; sceond anal spine 2p, very strong, longcr than third, the soft rays high and 
rather short,, scaly : pectorals moderate, rounded a t  tip, longer than ventrals, 14 in head ; caudal 
truncate, its peduucle as deep as long ; color rose-colored, with yellow stripes alorig head and 
back ; top of head with orange spots; a pale bar before vent ; caudal fins sometinies with dark 
spots; fins otherwicle plain ; head 2& in length; depth 2%. D. VIIT, 13. A. 111, 7, scoles 70. 

HISPANUS, 14. 

14. GONIOPLECTRUS HISPANUS. 
(" SPANISH FLAG "; OUATILIBI ESPAGNOL ; BIAJAIBA DE LO ALTO.) 

Plectropoma hispanurn Cuv. & Val., Hist. Nat. Poiss., 11, 396, lX%,  (Martinique) ; Storur, Synopsis 
Fish. N. Am., 282, 1846 (copied); Poey, Mernor. Cuba, I. 72, plate 4, fig 1, 1851 (Harana) ; Giin- 
ther, Cat. Fish Brit. Mus., I, 165, 1859 (copiod). 

Goniopleclrus hispanu8 Poey, Syhopsis Pisc. Cubens., 289, 1868 (Havana) ; Poey, Enumeratio, 24, 1875 
(Martinique). 

Habitat.-West Indian fauna. 
Etymology.-Hispanus, Spanish, its colors resembling those of the Spanish flag. 

This species is known to us from specimens in the museum at Cambridge, sent 
from Ouba by Professor Poey. 

Genus V1.-GILBERTXA, 
Gilbertia Jordan, Gems nova. 

TYPE.-Plectropoma semicinctum Ouv. & Val. 
Etymology.-Named for Dr. Charles Henry ailbert, of &he University of Indiana. 

The group of species of which Plectropoma seviicinctum is the type seems to us to 
forin a genus suBciently distinct from Plectropoma. The latter genus (taking Bodianus 
cyclostomus Lac. ( = B .  melanoleucus Lac.) as its type," has a much shorter dorsal fin 
(D., VIII, 11 or 12) and small scales. Bot,h genera have lateral canines in the lower 
jaw. 

Besides the typical species, semicincta, the three following, none of them examined 
by us, appear to belong to Ctilbertia: 

Plectropoma nigrorubrum Cuv. & Val. (Australia). 
Plectropoma annulatum Gun ther (locality unknown) and Plectropoma arinatum 

There are no American species in Pleotropoma a8 now restricted. 

Castelnau (=P. huntii Hector), from Australia. 
*This arrangement accords with the earliest restriction of Plectropoma, that  made by Gill in 

1862. Bleeker has since transferred the name Plectroponza t o  Lutes, because of the three specie8 placeil 
by Cuvier in  Plectropoma, the one standing first in the list was Latee calcarifer. To the genus called 
Plectropoma by Gill he has given the  new name of Pa~uranthisliue. 
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Pleotropoma de?ttex CUV. & Val., also from Australia, seems to belong to a differ- 
ent genus (Colpognathus Klunzinger, Sitzber. Akad. Wiss. Wien, 1879, LXXX, 339), 
having both jaws well scaled and three to six large canines on the side of the lower jaw. 
Colpognathus dentex has also the dorsal rays X, 18, and the antrorse teeth of the pre- 
orbital quite small. 

I have takeu pleasure in naming this genus for my friend and associate, Dr. 
Charles H. Gilbert. 

ANALYSIS OF AMEIlICAN SPECIES OF GILBERTIA. 

a. Body compressed, moderately elongatc ; hcad rather pointed, tho'profile straightish and not very 
steep ; eye 8nlal1, 5 in head ; maxillary 2 in hea(1; preorbital narrow, two-thirds diameter of eye ; 
teeth quite small, in very narrow bands, the inner de1)ressible; a stout canine on each side in 
front of each jaw, and a stout curved canine on each side of lower jaw ; Supplemental XUaXillary 
evident; jaws naked ; top of head very nilrro\v, transversely convex, scaly ; interorbital width 
104 in head; suout 38; preoperclc rounded, arciform, rather finely aud sharply serrate; two 
moderate teeth, hooked forward on its lower limb ; opercular spines small ; scales on opercles 
much smaller than those on cheeks, tho latter iu 15 rows ; gill rakers short and s1cnder, x+1@, 
as long as pnpil ; scales rather largo, ctenoid, tlloso on breast siuall; lat8eral line running rqther 
high; dorsal spines low, slender, tho fifth longest, 2i+ in head ; the last spine not half the height 
of the first soft ray, which is ratlicr high, 2g iu hcacl; caudal rounded; aual rather low, the 
second spinc high aid  strong, Zg in hcad; pectoral long, l# iu  hciid. Color in spirits: body 
and fins pale, t8hc fius nearly plain, the spinous dorsal and a i d  with dark edging; upper half 
of body with seven or eight broad black cross-bauds widcr thau the interspaccs, these somewhat 
irregiilarl~ conflucnt along sides, and not quite ineetiug below; top aud sidos of head with 
dark streaks; breast with dark longitudinal clouds. D. X, 20. 
A. 111, 8. Scales 52 (51 pores) . ~. - -. . . - -. -. . . . __. . -. _ _  .. -. . . . . _. - . . . .. .SEMICINCTA, 15. 

15. GILBERTIA SEMICINCTA. 

Pleotropoma semioinolum Cuvier & Valenciennes, Hist. Nat. Poiss. IX, 442, 1833 (Juan Fernandez) ; 

PPZeotropoma samicinctuni Gunther I, 160, 1859 (Australia) ; Steindachner, Zur Fisah-fauna, Port Jmk- 

Head 2+ in length; dcpth 2%. 

Gay, "Chile.. 2001. 11, 153, pl. 2, f. 1 '' (Chili). 

sou,1666, 2 (Australia). 
Habitat.-Uoasts of Chili, 
Etymology.--Semi, half; einotus, belted. 

We have examined two specimens of this species (4829 M. 0. Z.), each about 6 
inches in length, collected on the i&nd of Juan Feruandez by Dr, Steindachner. 

The coloration, the large scales, and the naked jaws give this fish a resemblance 
to the species of Serranus, but its real affinities are with Epinephelus and Plectropoma. 

The Australiap specimens referred by Gunther and Steindachner to this species 
perhaps belong to some other, 

GENUS VIL-AOANTHISTIUS. 

Acanthfetiue Gill, Proc. Ac. Nat. Soi., Phila., 1862, 436 (eerratu8). 

TYPE.-Pleetropowaa serratum Cuv. and Val. 
EtymoZogy.-iIxavoa, spine; farrov, sail or dorsal fin. 

This genus is allied to Plectropoina, as restricted by Gill, a chief difference being 
the presence of thirteen dorsal spines instead of eight, as i u  Pleotropoma. This charac- 
ter of having the spines in increased ~ i i i i i i l ~ t x  seems to accord with the facts of its goo- 
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graphical distribution, the species of Plectropoma and o f  its allies with few dorm1 
spines, Glbertia and Alphestes, belonging to tropical waters, while Acanthistius is ohar- 
acteristic of the south temperate zone. Our species of Acanthistius diffw from the 
type of the genus iu the presence of lateral canines, which are uudeveloped in Acan- 
thistius serratus. Less closely allied to Plectropomn are Cfonioplectrus and Eemilutjanus 
while Hypoplectrus, ubually associated with these, is a genuine ally of Seerranus, having 
little except its plectroid armature in C O I Q I ~ O U  with these grouoer-like fiehes. 

ANALYSIS OB AMERICAN SPECIES OB ACANTHISTIUS. 

a.  Sides of lower jaw witli small canines. 
b. Body very short and deep, the depth 2j  in length; preopercular spines moderate, 3 on lower limb; color 

plain dark brown or with paler cross shades; back elevated ; auterior profile steep and straight; 
jaws subequal; mouth moderate, the maxillary reaching posterior border of eye, 2 in head ; snout 
46 in head; eye 4+; preorbital narrow; interorbital space narrow, transversely convex; teeth 
small, abont as in Epineplrelus; canines small; lateralcauiucv of lower j aw a s  large as upper 
anterior canines, and larger than antBrior canines of lower jaw ; nostrils sniall, round, not close 
together; preopercle rounded with moderate serrm above, these iucreasiug i n  size downward; 
three serrm turned downward and forward on lower limb, besides two near angle also turned 

* downward ; opercnlar spines small; scales larger and rougher thau iu pataohonious j gill-rakers 
moderate, slender, x+14 ; lateral line normal in direction ; dorsal spines rather slender, the 
longevt 23 iu head ; dorsal deeply notched, the soft rays low ; caudal peduncle short, coupreused ; 
caudal rouuiled ; a i d  rounded, short and high, the second spine strougest, 23 in head ; pectoral 
rather long,‘lf in  head. Color brown, nearly plain j fins dusky ; young with paIer cross-bandB. 
Head 2% in length; depth, 25; D. XIII, 15; A. 111, 8;  scales 60 (pores), 86 iu a lougitudinal 
series BRASILIANUB, 16. 

bb. Body less deep ; the depth 2% in  length ; preopercular spines very strong, 2 on lower limb ; color 
brown, covered with darker reticulations. Body thort and deep, the back elevated, tho profile 
straight and rather steep; preorbital and teeth essentially qs in A. brasi~iaizus ; jaws subequal; 
inaxillmy broad, scaleless, with well-developed snpplemeutal boue ; maxillary reaching pos- 
terior edge of pupil, 2& in  head ; eye large, 4& in head ; snout short, 43; nostrils round, the pos- 
terior rather the larger; preopercle strongly and sharply serrate above, the teeth larger below; 
a strong tooth downward aud backward at angle, with two strong uutrorse hooks before it; 
opercular spines small, but  distinct; gill-rakers long and slender, 1% in eye, x+13 i n  number. 
Seales small, roughish ; lateral line normal i n  direction ; scales below lateral line larger than 
those above; dorsal end anal find low; longest dorsal spine, 24 i n  head; second anal spine 28; 
fourth soft ray of anal longest, la iu head ; caudal truncate, its pedunele nioderate, compressed ; 
pectoral rather long, 1% in head. Color brown, the  body covered with a network of dark lines, 
which form sharply defiued reticulatious or veriuieulations everywhere ; these extending on 
scaly part of soft dorsal and aua1, but  uot on head or 011 other fiur; Gus mostly dusky; young 
with about 4 dark cross-barp. Head 2$ in  lengttli ; depth 2%. 1). XIII, 15 ; A. III,7 or 8; scdcs, 68 
(pores) (the number iu a lougitudiuul series above lateral l iue nearly 100). ..PATACHONICUS, 17. 

-. . - -. . -. - - - -. . - - - - - . - - - - - . - - - -. - - - - . -. . . - - - - - - - - - - - . - - - -. 

16. ACANFRISTIUS BRASILIANUS. 

Plec~tropoma brasilianuna 7uv. :md Val., Hist. Net. Poise. 11,1828,397 (Brazil) : Giinther, I, 164 (eopied). 
1P Plectropoma aculeatum Cuv. and Val., VI, 523,1830 (Bane des Aiguilles). (Giinther, I, 163 (copied). 

Habitat.-Coast o f  Brazil. 
Etymolo~y.-Brasiliait2ls, Brazilian. 

The specimens of this species examined by us (4830 M. C. Z.) were collected at 
Rio de Janeiro by Dr. Steindachner. The short description of Plectropoma aculeatum, 
from the ibBanc des Aiguilles,” agrees with A. brasilianus in all respects BO far as it 
goes. I am not certain as to the location of t h i s  bank, but the Point “des Aiguillesn 
is iu northern New Zealand. 
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17. ACANTHISTIUS PATACHONICUS. 

Pleotropomapatachonica Jenyns, Voyage Beagle, Fishes, 1840,11. (Mouth of the Rio de la Plata; east 
coast of Patagonia.) 

Habitat.-Southeastern coasts of South America, north to Uruguay. 
Etymology.-Patachonicus, Patagonian. 

We have examined specimens of this species (4515 M. 0.21.) collected at Maldonado 
by Mr. Thomas G. Oarey. Numerous specimens were also taken by the Albatross at 
points on the east coast of Patagonia, most of them off Cape San Matios. It is 
well distinguished from its congeuer, A ,  brasilianus, by the ch'Lracters originally noticed 
by Mr. Jenyns, as well BS by its coloratiou :bud the small size of its scales. 

Genus VII1.-ALPHESTES. 
Alphestes Bloch & Schneider, Syst. Ichthyol., 236, 1801 (afer). 
Prospinus Poey, MSS. ; Gill, Proc. Ac. Nat. Soi., Phila., 237, 1862 (chloropterus = afer). 

TYPE.-Epinephelzcs afer Bloch. 
Etymology.--dIID1OrTiF, greedy or incontinent, a tiarm applied to a kind of fish that 

This gunus contains a few species of small size, intermediate between Pleotroponta 

For the synonymy of its species see Jordan 8 Swain, Proc. U. 5. Nat. Mus., 

swims in pairs, one behind the other, possibly XynLphodus tinea. 

and Epinephelus. 

1884,394. 
ANALYSIS OB SPECIES OB ALPWESTES. 

a. Preopercle with a single strong antrorse spine below its auglo; second anal spine longer than third; 

b. Olivaceous, the grouud oolor ucarly uniform, the body and fins closely covered with small dark- 

-. . __. . . . -. . . . -. . .MULTIQUTTATUB, 18. 
bb. Olive, clouded with dusky, the body with rather few dark orauge spots; breast with pearly 

spots; a dark mustache above the maxillary; lower jaw little projecting; preorbital verx 
liarrow.. ._ _. . -. -. .__ -. ___. .____. ,-- _ _ _  . _ _  ."- _ _  _ _  . _ _ _ _  . _ _  . __._. . . __. -..- .__. AFER, 19. 

aa. [Preoperole with two autrorsespines below the angle; second a n d  spine not longer than third, but 
stouter; canine teeth +hick and blunt ; third to fifth dorsal spines highest; aakldal tr~lncate, 
with rounded angles; ventrals reaching tips of pectorals, not to ana1 fin ; soales ctenoid ; 
color iron-gray, paler below; fins, except pectoral, dusky. D. XI, 17. 

head small ; scales niostly cycloid. D. XI, 17. A. 111, 9. Scales 80. 

brown spots; breast plain; snout sleuder, pointed ; lower jaw rather strongly projeoting. 
- -. . -. - -. - - - - -. . - - - -. . - -. . . . .. . . -. - - - . - __. . _ _  

Head, 28;  depth, 2% 
A. III,9. Scal0tl100.1 ( K ~ w )  ._____._____.._________.____._____ . . . - - - - . - - - - - . - - . P I C T U S ,  20. 

18 ALPHESTES MWLTIUUTTATUS. 

Plectropoma multiguttatunt. Giinther, Proc. Zool. Soo., London, 1886, 600 (Panama). 
A.!phestea multiguttatus Jordan & Gilbert, Bull. U. S. Fish Coinm., ld82, 107, 110 (Mctzatlan; Pan- 

Epinephelus multiguttatus Jordan & Gilbert, Proc. U. S. Nat. MUS., 1882, 626 (Panama); Jordan & 

Pleclropoma afrurn Giiuther, Fishes Centr. Amer., 411, 1869, with plate (Panama). 

ama) ; Jordau & Gilbert, Proc. U. S. Net. MUS., 1832, 375. 

Swain, Proc. U. 5. Nat. Mus., 1881, 395 (Mazatlan; Panama). 

Habitat.-Pacific coast of tropical America ; Mazatlan to Panama. 
Etymology.-Mwltum, many ; guttatzcs, spotted. 

This species is common on the Pacific coast of tropical America, where it repre- 
sents the closely related A. afer. 
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19. ALPHESTES AFER. 

( GUABETA.) 

Epinepphe2ue aftr Bloch, Ichthyologia, tab. 327, 1793 (Guinea 1 ) .  
AlpheSteS afer Bloch & Schneider, Syst. Ichth., 1801, 236 (copied) j Peters, Berliner Monatsber., 1865, 

108 (description of Bloch’s type) j Jordan & Swain, Proc. U. S. Nat. Mus., 18d4, 396 (Cuba). 
Plectropoma chloropterum Cuv. & Tal., Hist. Nat. Poiss., 11, 398, 1828 (San Doming0 ; Martinique) ; 

Poey, Memoria8 Cuba, i, 73, tab. 9, f. 3, 1851 (Havana); Vaillant & Bocourt, Miss. Sci. au  
Mcxique, 107, pl. v, f. 3, 1875; Poey, Repertorio, i ,  265, 18G7. 

, 

Prospinus chloropteriie Poey, Syn. Pisc. Cubens., 1868, 289 (Havana) ; Poey, Enumeratio, 1875, 18. 
Plectropoma monacauthus Miiller & Troschel, Schornbnrgk’s Hist. Barbadoes, 665, 1848 (Barbadoes), 

Giinther, Cat. Fish Brit. MUS., I, 164, ,1#59 (copied) ; Cope, Trans. Am. Phil. SOC., 2371, 467, 
(St. Martins). 

Habitat.-West Iudian fauna ; Cuba to Brazil. 
Etymology.-Afer, Afrjcan. 

This small fish is generally common in the West Indies. Our specimens me 
from Cuba and Bahia. 

20. ALPHESTES PICTUS. 

PZectroporna picturn Tschudi, Fauna Peruana, 5 ,  1844 j Giinther, Cat. Fish Brit. MuE., I, 164, 1859 

Atpheetes pictue Jordan & Swain, Proc. u. s. Nat. Mus., 1884, 395 (copied). 
(copied) ; Kner, Neue Fische aim. Museum Godeffroy, 1867, 2. (Iqiiiqiio.) 

Habitat.-Coast of Peru; not seen by us. 
Etymology.-Pictlcs, painted. 

, This species may perhaps prove to be the type of a distinct genus. Our account, 
is taken chiefly from the description of Dr. Kner. 

Genus 1X.-EPINEPHELUS. 

Epinephelus Blocb, Ichthyologia, 1793 (iu part j not species which suggested the name). 
Cerna Bouaparte, Introduzione alla classe Pcsci, Fauna Italica, tome 111, pt. 1, 1833 (gigas). 
Cynichthys Swainson, Nat. Hist. Classn. Fishes, 11, 1839, 201 ($avo-purpuratus). 
Cromileptes Swainson, Nat. Rlst. Classn. Fishes, 11, 1839, 201 (gigas, etc). 
Epinephelus Bleeker, Gill, 1861, and of most American writers. 
Hyporthodus Gill, Proc. Ac. Net. Sei. Phila., 1861, 237 (fEavicauda = niveatus). 
Schistorus Gill, Proc. Ac. Nst. Sci. Phila., 1862, 237 (myetaoinus). 
Labroperca Gill, Proc. Ac. Nat. Sci. Phila., 1863, 80 (labriformis). 
Merus Poey, Ann. Lyc. Nat. Hist. N. Y . ,  about 1869 (gigas, etc). 
Priacanthichthys Day, Proo. Zool. SOC. London, 1R68 (young). 
Cerna Doderlein, Riviste delle Specie del genere Epinephelus o Ccrna, 1873 (gigas). 
Hyposerranus Klunzinger, Fische des Rothen Meeres, 1884, 3 (morrhua). 
Qarrupa Jordan, subg. nov. (nigritue). 
Serranus sp., auct. (neo typue). 

TupE.-Epinephelus marginalis Bloch. 
E t y m o l o g ~ . - - ~ 7 ~ ~ 0 ~ ~ ~ ~ ~ 0 5 ,  clouded over, in allusio2 to the membrane supposed to 

czover the eye in E. ruber (Mycteroperca). 

This is the largest and most important genus of the Serrahidm, and its species 
are most widely distributed. 

Most of the American species of this genus have been alreadydescribed in detail by 
Jordan & Swain (Proc. U. S. Nat. Mus., 1884, 379 et seq. To this account the reader 
is referred for description and synonymy. We have, however, in this paper omitted 
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E. sellicauda, which seems to be identical with E. labriformis. We have also added 
E. $avolimbatus, which we now regard as probably a valid speoies, E. qnerus, a re- 
cent addition to the American fauna, and the European species, E. caninus, alexan- 
drinus, chrysotmia, aspersus, mneus, and goreensis. 

We retain for this genus the old generic name Epinephelus, because, taking the 
successive restrictions which have followed its use by Bloch, its use by all authors 

The species of Epineplphelus which suggested to Bloch the geueric name is, however, 
a Micteroperca, for the name (meaning clouded over) came from a supposed character 
of Mycteroperca rubra (Epinephelus Tuber Bloch). Bloch & Schneider say of this 
species: “ Oculi membrana communi quasi nebula ita obducta ut opaci esse videan- 
tur; unde nomen geuerjcum.” Bloch gives “Blodauge,” dim-eye, as the German 
equivalent of Epinephelus. Should we regard the species which suggests the generic 
name as the type of t h e  genus, the name Epinephelus must take the place of Mycter- 
operca, while the present genus would be called Oerna. 

We think, however, that the restrictions made by different authors should deter- 
mine the type. The gradual eliminetioti of species would leave the genus as defined 
by Gill, and Epineplphelus marginalis Bloch may be regarded as its type. This species 
is congeneric with E. catus, E. striatus, and other typical American forms. The name 
Cerna is then it synonym of Epinephelus. 

We can find no description of the typical species of Oynich$hys( “flavopurpuratus”), 
and we are not sure whether it belongs to this genus or not. 

The genus Epineplphelus is represented in all warm seas. Even after the removal of 
the numerous species here placed in other genera, it is by far the largest of all the 
genera of h’erranidm. 

. would hold i t  with the present group. 

ANALYSIS OF SPECIES OF EPINEPHELUS FOUND IN AMICRICA AND EUROPE. 

a. Interorbital space of moderate width, its breadth more than half diameter of eye and 7 to  10 t ines  
in length of head ; lateral teeth” of lowor jaw in more than 
two rows, at least iu the  adult (Bpinephelue). 

b. Dorsal spines ten ; caudal rounded j body with faint, dark cross-shades and many round, dark- 
orauge spots, these extending 011 the fins; vertical fins uot 
edged with black ; preoperele without salient angle ; lower 
jaw strongly projecting (in all rospeots, except the number 
of spine8, almost identical with E. adsoensionis). 

ANALOGUS, 21. 
bb. Dorsal spines eleven. 

0. Second dorsal spine abort, lower than third or fourth. 
d. Preopercle without distinct spinules ou its lower limb; nostrils subequal, the posterior 

usually not twice diameter of the anterior; pyloric oaca in 
small number, usually 10 to 25. 

f .  Body and head oovered with red or oraugc spots (dusky in  spirits and always darker 
than the ground color). 

9. Vertical fins without dark edge ; their bases spotted like the body ; body with large 
pale spots besides the orange spots; young with large black 
blotches et base of doraal : lower j a w  strongly projecting ; 
angle of prcopercle not salient ; form robust. 

ADSCEN~IONIS, 22. - 
*Lateral teeth of lower jaw in two rows ouly in the subgenus Hyposerranus IClunzinger. 
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gg. Vertical fins broadly edged with blue-black, their bases unspotted; body without pale 
spots, the orange spots rather small; lower jaw little pro- 
jecting ; preopercle with d i e n t  angle ; body rather sleu- 
der ; size small . - - --. . - - - - - - - . - - - - -. - . - - - -. - - - - CATUB, 23. 

$. Body, head, and fins dark reddish brown, profusely covered with small pearly-white stel- 

’ 

late spots; preopercle without salient angle ; fins not 
edged with black; body robust; lower jaw projecting; 
caudal subtruncate, with sharp angles. 

DRUMMOND-HAYI, 24. 
fff. Body not covered with round red, orange or stellate white spots ; spots, if any, bluish, 

whitish, or brownish, irregular or di@nse. 
i. Preopercle without salient angle, the serrm at the angle scarcely enlarged; caudal 

fin rounded; (eye not surrounded by darkpoints; body with- 
out traces of longitudinal darker Ntripes) : caudal peduncle 
with a large, quadrate black ‘blotch above (sometimes ob- 
solete in young or in very old examples) ; color (in spirits) 
dark brown, with scattered roundish blotches o f  pale blue- 

fins pale, spotted like the body, their cdges darker; young 
with large round, whitish spots, regularly arrangcd. 

LABRIPORMIB, 25. 
ii. Preopercle with a more or less distinct salient angle, which is armed with larger 

teeth (these teeth occasionally undeveloped in E. atriatu.9, 
which species may be known by the presence of black points 
around the egos). 

k. Caudal peduncle with a large quadrate saddle-like black blotch above (some- 
times wanting it1 E. niwaatus, especially in the young) ; ver- 
tical fins not edged with black. 

E .  Eye surrounded by conspicuous dark brown points; body with irregular dark 
cross-bars ; angle of preoprrcle little salient ; third dorsal 
spine highest, 2& in head; scales moderate, about 100; 
caudal rounded; lower jaw little projccting ; vertical fins 
in life broadly edgcd with yellow. - _. , __. - _ _  .STBIATUS, 26. 

ZZ. Eye not surrounded by dark point8 ; 8ides brown, marked with large blotches 
of steel-blue, thew more or less regularly arranged and not 
distinct OD the breast; no dark cross-bars; lower jaw 
strongly projecting ; caiidal fin subtruncate, its angles 
rather scute; pyloric cmca rathor uunierou~. .NIVEATUS, 27. 

It. Caudal fin truncate or emarginate when spread open, not couvex hehind ; 
maxillary usually more or loss scaly ; vertical fins without 
broad edging of black. 

t ish, these most distinct on breast and lower parts of head ; 

kk. Caudal peduncle without black, saddle-like blotch above. 

0. Dorsal fin, or a part of it, distinctly edged with bright yellow. 
p.  Color of body uniform reddish brown, a clear blue streak from eye t o  

angle of preorbital ; a faint dark moustache ; no black spots 
anywhere; whole dorsal with a bright yellow edging; anal 
and caudal without pale edging ; caudal slightly lunate; 
maxillary scaly ; dorsal rays X, 14; lower jaw strongly pro- 
jecting (as in ,?@iusphe~u8 ?&!eatus, with which this spccies 
seems to agree very closely in  all respects except the color). 

FLAVOLIMBATUB. 38. 
pp. [Colorof body dull greenish, the sides speckled with omernld-green; 

(dirty whitish in spirits) ; tips of anal, c:iudal, soft dorm1 
and pectoral saffron-yellow ; four oblong, dark blotchea on 
back below base of dorsal; body rather elongate; lower jaw 
projecting ; dorsal rags XI, 16; caudal iujnred] (JBnl/9&8). 

ASPERSUS, 99. 
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00. Dorsal fin without yellow edging:. 

r. Dorsal rags XI, 15 to  17. 
q. Body without dusky longitudinal strcaks. 

8. [Color brown, with a large quadrate golden blotch on the side 
of the back, chiefly below the spinous dOr8al; fins all low; 
the dorsal spines subequal; teeth at angle of  preopercle 
strong; caudal fin lunate ; body rather slender; the depth 
3) in length ; maxillary partly scaly ; lower jaw muoh pro- 
jecting; dorsal rays XI, 16 or 171 (DodmZeL). 

CHRYSOTENIA, 30. 
88. [Color nearly uniform brown ; the dorsal scarcely edged with 

darker ; a black mustache along the maxillary, but no blue 
bands on cheek ; maxillary chiefly naked ; caudal fin trun- 
oata, with rather sharp angles; dorsal rays XI, 15or 16 ; body 
not very robust, the  depth 3) in length (Stsindaohner). 

GOREENSIS, 31. 
FT. [Dorsal raysXI, 13or 14: caudal fin trunoate, the anglesrounded; 

body robust ; the  depth 22 in length ; mouth large ; maxil- 
lary scaly; lower jaw projecting; dorsal spines low, sub- 
equal ; color uniform grayish] (Doderla'cn).. ... CANINUS, 32. 

QP. [Body reddish, with three or four dusky longitudinal streaks along 
the side of the back; two dark strcaks acrosscheek; caudal 
truncate, with rounded angles; maxillary nearly naked; 
dorsal rays XI, 15 or 16; body rather elongate, thedepth 3) 
in length; sew= at angle of preopercle very strong; fins 
rather low, the spines subequal] (Doderlein). 

ALEXANDRINIXI, 33. 
Caudal fin convex behind, the middle rays longest ; maxillary naked. 

t. [Dorsal rays XI, 18 or 14; vertical fins not edged with black; 
body rather slender, the depth 34 in length ; mouth moder- 
ate ; dorsal spines unequal, the third and fourth a little 
longer than those following. Color olivaoeous, three con- 
spicuous, pale-blue streaks acroaa the cheek and operalee] 
(Doderlein) - . _ _  _.__ -. . - . . . - -. . . -. ~EENEUS, 34. 

tt. Dorsal rays XI, 15 or 16; vertical fins broadly edged with 
dark brown or black ; color reddish brown, the adult nearly 
plain, the young with darker spots; preopercle with strong 
teeth at its angle, the lower limb entire; dorsal spiues sub- 
equal, rather low ; interorbital width moderate, about 64 in 

depth 3 in lcngth.. . -. -. . . . - - -. . - - -. . . - ..-.-.GIGAS, 35. 
dd. PreoPercle with twoor three small irregular teeth below itsaugle; posterior nostril very large, 

nearly three times diameter of anterior; head large ; pylori0 
cmca in iiicreased number (Sohistorm) ; second and third anal 
spines about equal in length ; oolor brownish, with about 
eight darker cross-bands; dark bands radiating from eye; 
e dark mustache above the maxillary; a dark blotch on 
back of tail. -. __. . ... . . -. .. --.. . .. . . - - .. .MYSTACINUB, 36. 

00. Seoond dorsa1 spine elevated, not lower than third or fourth ; caudal fins lunate; preopercular 
angle little salient, without enlarged teeth ; interorbital 
width 79 in head; oolor brown, clouded with whitish ; lower 
parts flushed with orange-red ; small dark spots about eye; 
vertical 6x1s broadly edged with blue-black.. -. ..MORIO, 37. 

aa. Interorbital &rea very broad, its width 4 $0 6 times in length of head; caudal fin rounded ; dor- 
sal spines very unequal, the secoud considerably elevated ; 
body very robust. (Gawupa Jordan). 

-. . . -. -. 

I head; oaodal rounded; maxillary naked; body robust, the 

Bull. U, 8. F. C., 88--23 
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u. Dorsal spines eleven, rarely ten; second dorsal spine long- 
est. 2 to  3 in head, half longer than third spine ; preoper- 
ole without salient angle, the serrsB not much enlarged; 
oanines strong; eye small; color chocolate brown, the 
distal par t  of the vertical fins rather darker ; depth 2+ in 
length ; D. XI, 14 ; A. 111,9 ; scales, 101. . . . _ _  .NIGRITUS, 38. 

uu. Dorsal spines ten ; second dorsal spine elevated about 2% 
i n  head; preopercle without salient angle, the teeth at and 
below the angle large and coarse, the lowermost turned 
downward; caniues strong; eye small; color plain dark 
brown, the fins all darker j depth 2% in length; dorsal raye 
X, 14; A. III,9 ; scales 86. (A variety of precedingl) 

MERUS. 39. 

21. EPINEPHELUS ANALOGUS. 

Epinephelue analogw, Gill, Proc. Ac. Nat. Sci. Phila., 1863,163 (Panama); Jordan &. Gilbert, Proc. U. S. 
Nat. MUS., 1881, 232 (Acapulco); Jordan & Gilbert. op. cit., lS.2, 376 and 625 (Panama); Jor- 
dan & Gilbert, Bull. U. S. Fish Comm., 18d2, 107, 110 (Mazatlan j Panama); Jordan & Boll- 
man, Proc. U. s. Nat. Mus. 1889, 181 (Chatham Islands; Galapagos); Jordan & Swain, Proc. 
U. S. Nat. Mus., 1884, 3YJ (Panama; Mazatlan). 

Sewanus analogue Giinther, Fishes Ceutr. Amer., 1869, 410 (Panama) ; Steindachner, Ichth. Beitr., IV, 
1871, 5 (Acapulco ; Mazatlan ; Panama). 

Sewanus courtadei Uocourt, Ann. Sci. Nat., Paris, 282, 1868 (La Union ; San Salvador) ; Vaillant & 
Bocourt, Mission Scientifique au  Mexique, 1875, 80. 

Habitat.-Pacific coast of tropical America. 
Etymology.-ArtaZogus, similar, its form and coloration resembling those of Epine- 

This species is common on the Pacific coast of Mexico, where i t  represents E. ad- 

phelus adacensionis. 

scensionis. 
22. EPINEPHELUS ADSCENSIONIS. 

(ROCK HIND; CABRA MORA.) 

Pira-pixanga or Gat-visch Marcgrave, Hist. Bras., 152, 1648 (Brazil). 
Pmca tota maoulie, etc. Seba. ‘‘ Thesaurus, iii, tab. 27.” 
13.achinus adacenaionie Osbeck, Reise in  China, etc., 1757, and English edition, 96, 1771 (Ascension 

Epinephelue ascensionis Jordan & Swain, Proc. U. S. Nat. Mus., 1A84, 391 (Cuba, Key West). 
23.achinue punotatus Bounaterre, Tableau Eucycl. Method, 1788, 46 (after Osbeck). 
I Peroa stellio Walbaum, Artedi Piscium, 349, 1792 (after Seba). 
HOlOOent?-lL8 punotatus Bloch, Ichthyol. VIII, taf. 241, 1790 (after Marcgrave). 
Epinephelue punotatus Poey, Enum. Pisc. Cubens., 1875, 16 (Cuba); Poey, Andes Soc. Hist. Nat. 

Peroa maciclata Bloch, Ichthyol., taf. 313, 1792 (ou a figure by Plumier ; not Holocentrus nsaoulatua 

Sewanus maoulatue Peters, Berliner Monatsber., 1865, 109 (identification of Porca m a d a t a  Bloch). 
Trachinus oebeok LacBpbde, Hist. Nat. Poiss. (after Oabeck). 
Sparun atlantioue LacBpbde, IV, 158, pl. 5, f. i, 1803 (on a copy of a drawing by Plumier). 
Epinephelw atlantims Jordan & Gilbert, Syn. Fish. N. A., 1883,918 and 973. 
Serranue nigrioulue Cuv. & Val., 11, 375, 1828 (Martiuique). 
Serranuepizanga Cnv. &Val., 11,383, 1828 (on Marcgrave) ; Poey, Repertofio, I, 203. 
Smanue impetiginosue Muller & TroscheI, Schomburgk’s Hmt. Barb., 665, ~ 848; Giinther, I, 142,1859 

(Trinidad); Giiuther, Proc. Zool. SOC. Loud., 1868. 225 ( S t .  Helena; name only); Giinther, 
Shore Fishes, Challenger, 1880, 5 (Ascension) ; Steindachuer, Ichth. Beitr., V, 127,1876 (Bahia; 
Maranha6). 

Island). 

Madrid, 1881, 319. 

Bloch, tsfel 242, an East Indian species of Epineplhelus = Holocentrus albofusous Lac.). 



Bull. U. S .  F. C. 1888.--(To face pagc 354.) Jordan & Eigenmann. Serranid= PLATE LX. 



REVIEW O F  THE SERRANID&. 355 

Serranue maoulalus var. impetiginoeus Peters, Berl. Monatsber., 1865, 110. 
Epinephelus impetiginosus Poey, Repertorio, I, 201; Poey, Syn. Pisc. Cubens., 286,1868 (Cuba) ; Jordan 

Serranus oapreolus Poey, Memoria8 Cuba, 11,1860, 145 (Cuba) ; Vaillant & Bocourt, Mission Scientifique 

Epinephelus oapreolus Jordan & Gilbert, Syn. Fish. N. A., 1883,539 (specimen from Key West described). 
Serranus varius Boconrt, Auu. Sci. Net. Peris, 1868, 222 (Gulf of Mexico). 

Habitat.-West Indian fauna, Florida Eeys to Brazil; Ascension and St. Helena 

Etymology.-Adscensionis, from Ascension Island, where the species was fir&, 

Specimens of this common species from Bahia, are in the museum at Cambridge 

& Gilbert, Syn. Fish. N. A., 1883, 973. 

au Mexique, 87 (Gulf of Mexico ; Brazil; Ascension). 

Islands. 

taken. 

and in the U. 8. National Museum. 

23. EPINEPHELUS CATUS. 

(CABRILLA; RED HIND.) 

Cugupsguaou Brazil, the  Hind, Catesby, Nat. Hist. Carol., etc., 1743, tab. 14 (Bahamas). 
Cabrilla Parra, Dif. Piezas, Hist. Nat. Cube, 1787 (Havana). 
Perca gultata Linurous, Syst. Nat., X, 1756,292 (in part, not type ; after Marcgreve, Sloaue, Willoughby, 

Ray, and Catesby, tho figure of Catesby only belonging to this species). 
Epincphelus guttutus Goode, Bull. U. S. Nat. Mus., V, 1876, 53 (Bermudas); Jordan & Gilbert, Syn. 

Fish. N. A. 1883, 919, 973 (specimens exemined from Florida Keys); Beau, Proo. U. S. Nat. 
Mus., 1880, 99 (Bermuda; Florida). 

Serranu8 apua Cuv. & Val., 11, 1828, 287 (Brazil; citing as synonym Piratiilpia of Maregrave, and of 
authors; not Bodianus apua Bloch, Giinther, I, 140, 16‘59 (Jamaica) ; Steindachner, lch. Notiz., 
VI ,  43, 1867 (Barbadocs; Surinam); Giinther, Sh’ore Fishes, Challengor Exp. 1880, 6 (St. 
Thomas). 

Epingheke apua Jordan & Gilbert, Syn. Fish N. A., 973 (name only); Jordan & Swain, Proo. U. S. 
Nat. Mus. 1884, 389 (Havana). 

Llctjanus lunulatus (bis) Bloch & Sohneider, Syst. Ichthyol., 1801, 329 (after Cabrilla Perre; not 
Lutjauus lunulatus Bloch & Sohneider). 

Scrranua lunulatus Cuv. & Val., 11, 1828, 379 (after Parra) ; Steindachner, ‘( Ich th~ol .  Mittheil., IX, 
1866, 15”; Poey, Reper tdo ,  I, 200. 

Epinephelue lunulatus Poey, Synopsis Pisc. Cubens., 1868, 286; Poey, Enum. Pisc. Cub., 1875, 16 (Ha- 
vana); Cope, Trans. Am. Philos. Soc., 1871, 465 (St. Martin’s; St. Kitt’s; New Providence). 

Serranus oatus Cuv. & Val., 11, 373, ld28 (Martinique) ; Guichenot, Ramon de la Sagra, Cube, 11, 13, 
1850. 

Smanua maoulatm var. oahs Peters, Berliner Monatsber., 1865, 110 (Milrtiniqne ; Barbedoes, Pnerto 
Cilbello). 

&manu8 aram CUV. & Vd,, 11, 1828, 37; (Havaua; erroneously identified with Bonaci ararci Parra) ; 
Poey, Repertorio, I, 200. 

Sewanus maculatue Giinther, I, 1859, 130 (West Indies; not Peroa maculata Bloch) ; Vaillant & Bo- 
court, Misp~iou boientifrque au Mexique, IV, 1875, 83 (Jamaica). 

8$inqhehs oubanus Poey, Repert. Fis.-Net. Cuba, I, 1867, 202 (Cuba) ; Poey, Syn. Pisc. Cub., 1868, 
287; Poey, Enumeratio Pisc. Cub., 1875, 17. 

Serranus maoulatus var. oubanus Petere, Berliner Monatsber., 1865, 110 (Cuba). 
Habitat.-West Indies; Florida Eeys ; Bermudas ; Brazil. 
Etymology.-Low Latin, catus, a cat; from Latin catus, sly, wary. 

We here reject the name apua formerly used by us for this species, the original 
Bodianus apua of Bloch heing in our opinion based on the red variety of Mycteroperca 
venenosa. The name guttatus L. is based chiefly on the Cugupuguacu of BIarcgrave, 
with which Oatesby had erroneously identified his “Hind,” which is the present spe- 
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cies. The oldest tenable name of this fish, so far as we can see, is certainly &’pine& 
e lw  catus. Will~ughby~s L6  Cugupuguacu” is certainly identical with Marcgrave’s, both 
as to figure and description. 

In  the museum at Cambridge are specimens from Charleston, Tortngas, Nasmu, 
St. Thomas, Gonaives, Hayti, and St. Croix. 

BULLETIN O F  THE UNITED STATES FISH COMMISSION. 

24. EPINEPHELUS DRUMMOND-HAYI. 

(SPECKLED HIND; JOHN PAW.) 

Epinephelus drummonbhayf Goode & Bean, Proo. U. 5. Nat. Mus., 173,174,1878 (Pensaoola; Bermuda) ; 
Goode & Bean, op. oit., 115,139, 1879; Jordau & Gilbert, op. oit.. 272, 1882; Jordan & Gilbert, 
SynopsisFish. N. Am., 340,1b83; Jordan &Swain, 1. o., 388 (Pensacola); Jordan &. Eigenmann, 
Proo. U. S. Nat. Mus. lbB7,269 (Charleston). 

Habitat.-Bermudas; South Atlantic and Gulf coast of the United States. 
;Etymology.-Named for “001. H. M. Drummond Hay, 0. M. 2;. S., of Leggieden, 

Perth, Scotland, formerly of the British army, by whom the species was firsb discov- 
ered at the Bermudas in 18542’ 

We have lately received a specimen of this beautiful species from Charleston. 

e 25. EPINEPHELUS LABRIFORMIS. 

8erranu8 labrvormis Jeuyne, 2061. of Beagle, Fishes, 8, pl. 3, 1840;’’ GUnther, Cat. Fishes Brit. Mus., 
I, 152, .1859(Galapagos Islands), Jordan & Swain, 1. a, 1684, 387 (copied);, Jordan & Bollman, 
Proc. U. S. Nat. Mus. 1889, 1RO (Charles Island and Indefatigable Island, Galapagos). 

Epinephelus eellioauda Gill, Proo. Bo. Nat. Soi. Phila., 250, 186% (Cape Sau Lucas) ; Jordan & Gilbert, 
Proc. U. 8. Net. Mus., 229,1881 (Sooorro Island); Jordan & Gilbert, op. cit., 3fi0,1682 (Cape 
Sau Lucas) ; Jordan & Gilbert, op. oit., 371,1882 (Colima) ; Jordan & Gilbert, op. oit., 625, 
1882 (Panama); Jordan & Gilbert, Bull. U. S. Fish Comm., 107, 1882 (Mazatlan); Jordan 
& Swain, 2.  o., 3% (Socorro island ; Mazatlan, Colima, Panama, Cape San Lucas). 

Epinephelus ordinatus Cope, Trans. Am. Phil. So ’., 466, 1871 (Panama). 
Habitat.-Pacific coast of tropical America ; Cape Sari Lucas to Galapagos Islands, 
Etymology-Labrus, a genus of Wrasse fishes; forma, form. 

This species is abundant in the Galapagos Islands, from which locality many 
specimens have been brought to the museum at Cambridge. Although neither Jenyns 
nor Darwin have noted the saddle-like dark blotch on the tail in the species called by 
Jenyns labriformis, there seems to be little doubt of the identity of labriformis and 
sellicauda. This identification has been already suggested by Dr. Steindachner on 
the labels in the museum a t  Cambridge. 

Specimens are in the museum a t  Cambridge from Acapulco, and from Albemarle 
Island, in the Galapagos. 

26. EPINEPHELUS STRIATUS. 

’ (NASSAU GROUPER; HAMLET; CHERNA CRIOLLA.) 

Cherna Pam, Piezas de Hist. Not. Cuba, 1787. 50, lam. XXIV (Cuba). 
Anthias etriatua Blooh, Iohth., IX, 109, tab. 334, 1792 (on a figure by Plumier); Blooh & Sohneider, 

Lutjanus striatus LacBpbde, Hist. Nat. Poiss., IV, 324,1803 (copied). 
Serranue striatue Cuv. &Val., ii, 1828, 288 (Gulf of Mexico); Storer, Syn. Fish, N. A., 1846, 27 

(copied) ; Guichenot, Ramon de la Sagra’s Hist. Cuba, Poiss., 18550,12 (Cuba) ; Giinther, I, 1859, 
110 (Cuba; Mexico; Puerto Cabello; Bahia) ; Poey, Repertorio, I, 198,1867; Vaillant & Bo- 
court, Miaqion Scieutifiqne au Mexique, 187546 (Cuba ; 8au Domingo; Murtinique ; Jamaica). 

Syst. lohthyol., 1801,305 (copied). 

~ 

*Not 1842, as usually quoted. Thitl work was iesusd in  parte beariug dets nf 184n. 184 I, and 1842. 
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Ephphelua atrlatus Gill, Proo. Ac. Nat. Sei. Phila., 1865,105 (name only) ; Poey, Repertorio, 11,285,1868 

(Havana); Poey, Syn. Piso. Cub., 1868,310; Poey, Euum. Pisc. Cub., 1875,lS; Goode, Bull. U. 
8. Nat. Mus.. V, 1876,57 (Bermudas); Cope, Traus. Am. Phil. Soc., 1871,466 (New Providence; 
St. Croix) j Beau, Proc. U. 5. Nat. Mus., l880,99 (Bermuda) ; Poey, Aualea Hist. Net., 319,1881 
(Puerto Rioo) ; Jordan & Gilbert, Syu. Fish. N. A., 1863, 918; Poey, Bull. U. S. Fish Comm,, 
1886, 118; Jordan, Proc. U. S. Nat. Mus., 1884, 125 (Key West); Jordan & Swain, 1. o., 384 
(Key West ; Havana). 

Anthias oherna Bloch & Sohueider, Spat. Iohth., ld01,310 (after Parra). 
Sparus chrjsomelanurua L d p b d e ,  IV, 1803,160 (on a copy of Plumier's figure). 

Habitat.-West Iudian fauna, Key West to Brazil. 
Et?lmology.-~triat?~~, striped. 

Specimens of this species are in the museum at Cambridge from Santo Tomas and 
from Uartagena, besides various more northern localities. 

27. EPINEPHELUS NIVEATUS. 

Serranus niveatueCuv. & Val., 11, 1828, 380 (Brazil) ; Castelnau, Anim. nouv. ou rares de PAmBr. do 
Sud, Poiss., PI. i, f. 2 (coast of Brazil) j GUuther, 1,130 (copied) ; Pour, Rcpertorio. I, 202. 

Epinephelus niveatus Poey, Synopsis Pisc. Cubens., 1868, 286 (Havaua) ; Poeg, Edum. Piec. Cubens., 
1875,lb ; Jordan & Gilbert, Sgn. Fish. N. A., 1883,541 ; Jordan & Swaiu, E. c., 386 (Havana). 

Serranus margaritier Glinther, Cat. Fish. Brit. Mus., I, 1859,131 (South America). 
Serranua oonspersus Poey, Memoria8 Cuba, 11,139,1860 (Havana) j Poey, Repert., 11,157,1868, 
Hypwthodus $avicauda Gill, Proo. Ao. Nat. Sei. Phila., 1861, 98 (young tjpeoimeu, taken et Newport, 

R. I.); Cope, Proo. Ac. Nat. Sei. Phila., 1870,119 (same specimen). 

&&tat.-West Indies to Brazil, occasionally northward in the Gulf Stream. 
Etymology. -I?iveatus, snowy. 

Specimens of this species are in the museum at Oambridge from Cuba and from 
Rio Jnnsiro. Some o€ the Ouban specimens lack the saddle-like blotch on the tail, 
but in  all the pearly spots on the side are persistent. 

28. EPINEPHELUS FLAVOLIMBATUS. 

(YELLOW-FINNED GROUPER.) 

h~inephelua~avol~mbalus Poey, Repertorio, I, l8J, 1867 (Cuba) ; Poey, Spopsie, 1868,286 ; Poex, Enurn., 
1875,15; Jordan & Evermann, Proct U. 5. Nat. Mus., 1886,475 (Peusacole). 

Habitat.-West Indian fauna, north to Pensacola. 
Btymology.-l?lavus, yellow : limbus, edge. 

Since the paper by Jordan & Swain was published, three specimens of this 
species have been obtained at Pensscola by Mr. Stearns. These differ a little from 
Poey's sccourit, but they evidently berong to the same species as the B. $avolimbatus 
of Posy. In  all details of form the species 8eems to agree fully with 3. wiveatus, but 
the coloration is quite unlike that of the latter specios, and so sharply defiued that we 
have not much hesitation in admitting it aa a distinct species. The ooloration is 
described in detail by Jordan B Evermann ia the paper above quoted. . 
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29. EPINEPHELUS ASPERSUS. 

Serranue asperaus Jenyns, Voyage Beagle, Fishes, 1842, 6 (Porto Praya, St. Jago in the Cape Verde 
Islands). 

Bubitut.-Cape Verde Islands. 
Etymology.-Aspersus, speckled. 
This species is known from Dr. Jenyns’s account of a young example taken at 

Porto Praya. No one has since recognized the species. Jenyns’s account agrees in 
mauy respects with E. flavolimbutzcs, and his species may prove to be the young of 
the latter. 

30. EPINEPHELUS GOREENSIS, 

Serranue goreensis Cuv. & Val. VI, 511, 1830 (Gorea) j Jenyns, Voyage of the Beagle, Fishes, 1840, 5 
(St. Jago; Porto Praya; Cape Verde Islands) ; Giiuther I, 133 (copied); Steindachner, Beitriige 
zur Kenntniss der Fische Afrika’s, 6, 1881, with plate (Gorea; Rufisque; Canary Islands). 

Habitat.-Coast of Africa and islands in the eastern Atlantic. 
Etymology.-Boreensis, from the island of Corea, where the species was discovered. 
This species is known to us  from descriptions and from Dr. Steindachner’s excel- 

lent figure. It aeems to be nearly allied to Epinephelzcs gigas and to E. ameus. 

31. EPINEPHELUS CHRYSOTiENIA. 

Cerna chrysoimia Doderlein, Riviste delle speoie del Gsnere EpinepWelus o Cerna, 41, plate ii, f. 4, 
1882 (Palerrno). 

Hubitaft-Mediterranean Sea. 
Etymology.-Xpvcids, gold ; ZLYZVZILY)  band. 
This species is known from Professor Doderlein’~ description only. 

32. EPINEPHELUS CANINUS. 

Serranus uaninus Valenciennes, Webb & Berthelot, Ichth. fles Canaries, 40, 1836 (Canaries). 
Cerna canina Iloderlein, Rivista, Epinephelus, 1882,26, tav. 1, f. 2 (full description and synonymy). 
Serranzcs cernioides Capello, Catal. Peix. Portug. Par t  111, 156 et Part  111, 244, estamp. iv, f. 1, 1867 

(Portugal). 

Habitat.-Mediterranean Sea ; Atlantic coasts of southern Europe and northern 

Etymology.-Caninus, canine. 
Our knowledge of this speoies is chiefly drawn from Professor Doderlein’s 

Africa. 

6‘ Rivista,” quoted above. 

33. EPINEPHELUS ALEXANDRTNUS. 

? Sparus scirenga Rafinesque, Caratteri de Alcnni nuovi Qenere, etc., 1810, 50 (Palerrno). 
Serranus alewndrinus Cuv. & Val., Hist. Nat. Poiss., 11, 281, 1829 (Alexandria, Egypt). 
Pleotropomue fasciatiis Costa, Fauna del Regno di Napoli, Pesci, 1844, tav. vi, f. 1, 2, 6 (not Holooentrus 

Serranus costa: Steindachuer, Iohth. Beitriige, VI, 11, 1878 (Mediterranean). 
Cerna costa: or Cerna alexanddna Doderlein, Rivista di Zpinephslua o Cerna, 1882, 47, e t  seq. tav. iii, f. 7. 

Habitat.-Mediterranean Sea. 
Etymology.-Alexandrinu8, from Alexandria, Egypt, where the species was first found. 

fasciatus Bloch) (Naples). 
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We have drawn our knowledge of this species chiefly from the account given by 
Professor Doderlein. If we can place any dependence whatever on Rafinesque’s de- 
scriptions, his Rparzcs scirenga is more likely to be this species than Bycteroperoa 
rubra or any other of the Serranoid fishes which are found iu the waters of Sicily. 
The character of yellowish longitudinal stripes along the flanks and of caudal fin 
entire geem to point to this species rather than to any other. The following is 
Rafinesque’s account : 

“136. Sp. SPARUB Soirenga.-Olivastro, alcutie l ime lougitudinali giallestre a i  lati de la testa e dei 
fianchi, opercolo angolato superiormente, linea laterale curva, coda iguale intiera, 08s. I1 suo nomine 
volgare a 1’ istesso che il suo specifico, e gli b comune con un pesce molto diverso i l  Nolognidion aoirenga; 
h& il i~iuso :bppuutato, 1’ iride roesa indorata, ed un solo raggio epinoso all’ male ;  la sua carne non B 
disprezzevole e giuuge alia ~ i i u g h o s ~ a  di dne piedi ; nou sono certo se appartiene effetivamente a quest0 
genere e dubbito che abbia rnolto affinit6 col genere Lutianus.” 

34. EPINEPHELUS BEINEUS. 

Serranus mneus Isidore Geoffroy Saint-Hilnire, Poissons de l’zggpte ed. Panckouoke, 208, 1809” 

Cerna m e a  Dodorlein, Rivista delle specie del Genere Epinephelus o Cerna, 1882, 34, tav. ii, f. 3 (with 
(EgY Pt). 

full desoription and synonymy). 

Habitat. -Mediterranean Sea. 
EtymoZogy.-Bnezcs, brassy. 

We have not studied this species, and we draw our, account of it from the paper of 
Professor Doderlein. 

35, EPINEPHELUS GIGAS. 

( MEROU. ) 

I Labrus guaza Liunmus, Syst. Nat., ed. X, 285, 1758 ( ‘ I  Habitat in Pelago,’J may be E.  nigrilua). 
Perca gigas Briiunich, Ichthyol. Massiliensis, 65, No. 81, 1768 (Marseilles). 
Holocentrus gigas Bloch & Schneider, Syet. Tchth., 1801, 322 (copied). 
Serranus gigas Cuv. & Val., 11, 270, pl. xxsii, 1828; Giinther, I, 132, 1859 (Madeira; Cape of Good 

Hope); Steiudachner, Ichth. Berichte, IV, It, 1867 (excl. syn. pars ; Barcelona ; Tangier; 
Lisbon; Teueriffe) ; Steiudachner, Ichth. Beitr., XII, 6 ,  1882 (comparison with Epinepphelus 
oaninus) j Steiudachner, Ichth. Beitr., 1876, V, 127 (Canary Is. ; Madeira; Cape Verde; Cape 
of Good Hope j Brazil) ; Day, British Fishes, 16, pl. v. (south coast of England) and of 
Europeau authors generally. 

Cerna gigas Doderleiu, Rivista del Genere Ep’pinephelus o Cerna, 1882, 10, tab. 1, f. l.(detailed descrip- 
tion and synonymy). 

ZpinepheluR gigas Jordan & Swain, Proc. U. S. Nat. Mus., 1884, 388 (copied). 
Holooentrus nterou LacBpBde, Hist. Nat. Poiss., IV, 377, 1803 (after Briinnieh). 
Serranus ntentzeli Cuv. &Val., 11, 291, 1828 (coast of Brazil) ; Giiuther, I, 140,1859 (copied). 
Serranus dioliropterus Cuv. &Val., 11,293, 1828 (Brazil ; not type, which waR from Japan, having been 

Pwca robusta Couch, Mag. Nat. Ilist., 1852, V, 21, E 7 ” (Polperro). 
Serranus marginalus Lowe, I ‘  Proc. Zool. SOC. Loud., 1633, 142” (Madeira). 
Serranua$mbrialus Lowe, ‘‘ Trans. Cambr. Phil. Soa., 1836, 195, pl. i ”  (Madeira). 
Swranus ongus Giiuther, I, lP59, 142 (Bahia; not Epineplielus ongus Bloch, a Japanese hh). 
Epinephelus braohypomua Cope, Trans. Am. Phil. Soo. Phila., 1871, 466 (Rio Janeiro). 

. 
also the type of aolooentrun ongus Bloch). 

Habitat.-Eastern Atlantic j Mediterranean j coast of Brazil. 
i?#tymology.-Gigas, giant. 
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We have compared Brazilian specimens (Epintyhebs mmtzeli) with the descriptions 
of this species given by Professor Doderlein and by Dr. Day. We can find no differ- 
ence whatever, and we agree with Dr. Steindachner in regarding the two as identical. 

The following description is taken from No. 4606, M. 0. Z., 15 inches long, collected 
at Rio de Janeiro by Professor Agassiz : 

Head, 24 in length j depth, 28. D. XI, 15, A. f11, 8; scales 17-85 to 90-x. Body 
rather deep ; profile steep ; snout short, rather pointed ; lower jaT little projecting ; 
canines small; preopercle without salient angle, the teeth just above the angle large 
and strong; lower limb of preopercle entire. Gill rakers very short, x + 16. Interor- 
bital space narrow, not as wide as eye, which is 6% in head; maxillary 2 t  in head. 
Third dorsal spine highest, 23 in head. Anal high and rounded, its second spine 6 in 
head j caudal rounded. 

Color! in spiritR, dark brown, with rather faint;' round whitish spots which are ir- 
regular and arranged somewhat in vertical rows, aud most distinct on caudal pedun- 
cle. Dorsal, anal, caudal, and pectorals broadly edged with black. Other specimens 
from Rio de Janeiro and Santos belong to the same species. There is not much doubt 
that Epinep4elus brachysomus Cope, and the Brazilian specimens referred by Cuvier 
and Valenciennes to Epinephelus dichropterus belong to this form. 

The Labrus guaza Linnzus is some species of Epinephelus, with the caudal rounded, 
the color dusky, and the dorsal rays XI, 16. Guasa is the Spanish name in the West 
Indies for Promicrops guttatus and other large h'erramoids. 

The following key to the Mediterranean species of Epinephelus is translated from 
that given by Vinoiguerra (Risultate Ittiologici del Violante, 1883, 33) : 

a. Upper jaw naked ; caudal rounded. 
b. Opercle without oblique lines ___. . -.. . - -. . -. . __. . ___. ___. . ._. .. .. . .. __.. . -. . .. . ..___. Q I G A ~ .  
bb. Opercle with oblique lines - - - - . - - - -. . - -. . - - - -. . . - - -. . - -. - - -. ._ - __. . . . . ___. - - - - . -. . . - - .iENEU8. 

c. Dorsal with 13 or 14 soft rays ._ _ _ _ _  _ _  __. ._ - _.. . - ___. _ _ _ _  ___. __.. ___. .... . .__... . . - -. . CANIXUS. 
00. Dorsal with 16 soft rags . .. . . . -. .... - -. . . - -. . - -. . -. - .. . - .. - - -. . -. . - - -. . - -. . - -. .AWXANDRINUS. 

aa. Upper jaw with small scales; caudal truncate or concave. 

36. EPINEPHELUS MYSTACINUS. I 

(CKIRNA DE LE A L T ~ . )  

Serranus niyatacinua Poey, Memoria8 Cuba, I, 52, 1851, tab. 10, f. 1 (Cuba); Cfiint,her, I, 109, 1859 

&hiatorus myatacinua Poey, Repertorio, 11, 154, Poey, Synopsis Pisc. Cubens., 1868, 287; POey 

Epinephelus myataoinua Jordan & Swain, 1. c., 383 (Havana). 

(South America). 

Enumeratio Pisc. Cubens.,' 1875, 18. 

Habitat.-West Indian fauna. 
Etymology.-phmaE, moustache. 

This rather scarce species has been well described by Jordan & Elwain. 



Bull. U. S. F. C. 1888.-(To face pace 361.) Jordan & Eigenrnann. Serranid=. PLATE LXI. 
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37. EPINEPHELUS MORIO. 

(RED GROUPER; CIIIERNA AMEILICANA ; CHERNA DE ‘VIVERO.) 

Scrranus morio Cuv. & Val., HiBt. Nat. Poiss., 11, 285, 1828 (“New York” and Sail Domingo); Dekay, 
New York Fauna, Fishes, 1842,23 (copied) ; Giinthcr, I, 142, 1859 (Cuba) ; Steindachner, Ichth. 
Beitr., V, 127, 1876 (Rio Jnuoiro); Pooy, Repertorio, I, 197. 

Gptncphclus morio Gill, Cat. Fish. E. Coast, 1861, 28 (uamo only) ; Poey, Sgn. Pisc. Cub., 1868, 285 
(Havaua) j Poep, Enum. Pisc. Cub., 15 ; Jordan & Gilbert, Proc. U. S. Nat. Mus., 1878, 379 
(Beaufort, N. C.) ; Goode, op. oit., 1879, 115 (St. John’s River; Indian River) ; Goode & Bean, 
op. oit., 1879, 139 (Pensncola) ; Bean, op. a t . ,  1880, 99 (Bermuda) ; Poey, Anal. Hist. Nat., 
319, 1881 (Puerto Bico); Goode & Bcan, op. cit., 1882, 238 (name only); Jordan & Gilbert, op. 
oit., 18d2, 272 (Pensaoola) ; Poey, Bull. U. S. Fish Conurn., 18ri5, 118 (Key Wcst) ; Jordan & Gil- 
bert, Syn. Fish. N. A,, 1883, 510 j Bcan, Cat. Fishes Exhib. London, 60, 18H3 (Key Weet, Fla.) ; 
Jordan, Proc. U. S. Net. Mus., 1884, 124 (Ksy West) j Jordan & Swain, Proc. U. S. Nat. Mus. 
1884,381, (desoription ana synonymy). 

Serranus erytltrogaster Dekay, New York Fauna, Fishes, 1842,21, tab. 19 (Florida) ; Storer, Synopsis, 
1846, 30 (copied) ; Holbrook, Ichth. S. Carol., 1860, 29, pl. 6, fig. 2 (Charleston); Giinther, I, 
133 (copied). 

Ep%n0pheh~e erythrogaster Gill, Cat. Fishes Ea& Coast U. S. 30, 1861 (name only). 
Serranus remotue Poey, Memoria8 Cuba, 11, 140, 1860 (Havana). 

Hnbitut.--&tlan tic coast of America, Virginia to Rio Jnueiro. 
Etymologg.-.llorio, (Moor), translacion of the name ndgre used at San Domingo. 

Specimens of this Rpecies from Charleston, St. Thomas, Par& and Rio Jeneiro are in 
the museum at Cambridge. 

38. EPINEPHELUS NIURITUS. 

(BLACK JICW-FISH). 

Serranus nigritus Holbrook, Ichth. S. Car., Ed. 1, 173, pl. XXV, f. 11,1856 (Charleston) ; Qiinther, I, 1859, 
154 (copied). 

Epinephelue ltigritu.9 Gill, Cat. Fish. E. Coast u. s., 1861, 30 (name only) ; Goode & Bean, Proo. U. S. 
Nat. MUS., 1878, 182;. Gootle & Bean, op. oit., 1879, 139 (Pensacola) j Goode, op. oit., 1879, 115 
(Indian River, Florid&,); Jordan St Gilbert, Syn. Fish. N. A., 1883, 541 (copied); Jordan & 
Swain, Proc. U. 8. Nat. Mus., 1884, 380; Jordan, Proc. U. S. Nat. Mus., 1885,208 (Pensacola); 
Been, Proc. U. 8. I?&. MUS., 1885, 231 (Pensacols). 

Habitat.-South Atlantic and Gulf coast of United States, Charleston, Pensacola. 
Etymology.-Nigritus, blackened. 

This large Grouper, the largest in size of all our species of Epinqhelus, is not uncom. 
mon off the coast of Florida. We hareexarnined mamy specimens,largeand small, since 
the publictttion of the memoir of Jordan and Swain, and the relations of the Rpecies 
may be considered as well established. This species reaches a weight of probably ti00 
ponnd?, about the same size as thelargsst kuown examples of Promicrops guttatzts and 
Stereolepis gigas. None of the European species of Epinephelus reach so large a size, 
the extreme waight of E~inephelus gigas being, according to Doderlein, abont 50 kilo- 
grammes; that of 3. oaninus 90 kilngrammes. 

Wehave proposed to consider thisspeoies and its near ally, B. fnerus as constituting 
a subgenus distinct from the other gpinepheli on account of thedifference in the form 
of the upper portion of the skull. We have suggested for this group the Portuguese 
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name 
fishes. 

long) from the beach of the Grand Lagoon at Pensacola : 

Garrupa ’? (=Grouper), a name widely used in America for the larger Serranoid 

The following notes are taken from the skull of a small example (about 18 inches 

COMPARISON OF THE SKULL OB EPINEPNELUS NIGRITUS WITH THAT OF E. MORIO. 

In E. morio theskullis narrow and theupper surface rugose, the interorbital area is deeply concave, 
and the median crest, though lorn, is quite prominent; the occipital crest is  sharp aud drawn out so 
that  it gradually merges into the  interorbital ridge ; the  outline of the skull immediately behind the 
orbit is convex; the top of the temporal crest points inward to the occipital crest; the  stay of the 
occipital crest forms a groove with the posterior part of the crest. 

In lC. nigritue the skull is very broad and flat, the interorbital area is little concave, and the median 
ridge is tlcarcely evident; the occipital crest disappears before reaching the interorbital region ; the  out- 
line of the skull above is everywhere more or less flattened; the  top of tlie temporal crest points out- 
ward; the stay of the occipital crest meets the  crest at right angles and does not form a groove with it. 

39. EPINEPHELUS MERUS. 

(MERO DE LO ALTO.) 

Centropristis merus Poey, Synopsis Piscuim CubenRium, 288, 1868 (Cuba). 
Cerna sioana Doderleiu, Rivista delle Specie del Genere Epinephelus o Cerna, 1882, 81 (Palerrno). 

Habitat.-West Indian fauna, taken off Cuba, Sicily, and Brazil. 
Etymology.-Herus, from mt%ou, the French name of Epinephelus gigas, derived 

from Latin morrhua, cod-fish. 

The brief description given by Poey of his Ceatropristis merus agrees with Epinephe- 
lus ihigritus in all respects except the presence of but ten dorsal spines. The same may 
be said of the description given by Doderlein of a large Epinephelus recently tn,ken in 
the waters about Palerrno, to which he has hesitatingly given the name of #erranus 
or Ceraa sicana., 

I find in the Museum of Comparative Zoology two specimens (9737,9788), each 
about 15 inches long, collected by Professor Agassie a t  Rio d e  Janeiro, and a smaller 
one from Rio Grande do Sul. These specimens much resemble t h e  Epinephelus 
lzigritus; but all three agree in having, like the types of merus and sicanus, but  ten dor- 
sal spines, and, as in these species, the second dorsal spine is much elevated. There 
seems to  be little room for doubt that all these specimens belong to one species, 
hitherto imperfectly known. This species should tthen retain the oldest specific name 
Epinephelus merus. 

The following description is taken from 9737, M. C. 21. : 
Body very deep and short, deeper and more compresssd than in any other of our 

species of Epinephelus. Eead large and blunt, the anterior profile regularly convex; 
interorbital area broad, as iu E. nigritus, rather convex; eye small ; mouth very large, 
the lower j a w  projecting; snpplementary maxillary small. Teeth, as u‘sual in Epine- 
phelus, in very broad bands ; three or four very small canines in front of each jaw; no 

- ~ 

 NOTE.-^ questione d’ altronclu se i siiddetti caratteri possono dar luogo ad istituire una specie 
novella, o se sieuo effetto d i  una semplice anoinalia ‘di forma delle preacennate due specie (oaninue, 
cernioidee). Io non os0 proniinciarmi in proposito; ed unicaiuente in via provvisoria e per iudicarne 
la specialith, mi faccio coraggio d i  denominarla Ser~*anus o Cerna sioana, in allusione a1 luogo ove f u  
presa.” 
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lateral canines. Nostrils round, near together, the posterior largest. Preopercle 
without salient angle, but rather coarsely serrate ; two or three very coarse, irregular 
teeth just  below angle, these turned down ward much as in Epinephelus mystacinus. 
Opercular spine moderate. 

Gill-rakers very short and thick, x + 12, the longest not twice as high as broad 
and all very coarsely toothed ; preorbital moderate, ne,arly as broad as the small eje. 

Scales moderate, not very rough ; dorsal fin rather deeply notched, the second 
spine highest, nearly three times the height of the first, but little higher than the 
third; soft dorsal high ; caudal rounded; anal fin high, rouoded, the spines moder- 
ate, graduated; pectorals short. 

Color, in spirits, plain dark brown ; fins all darker; a dark mustache along the 
edgs of the maxillary. Iti the young specimen the caudal fin is abruptly paler. Head 
23 iu  length of body; depth 23. D. X, 14; A. 111, 0. Rcales 8G (series). Second 
dorsal Rpine 22 in head; s e c o ~ d  anal spine 6. Pectoral 1Q; maxillary 2; eye 7; snout, 
38; iuterorbitnl area, 45; soft dorsal rays 28 in head. 

Since writing the above we have examined a specimen of Bpinephelus nigritusfrom 
Pensacolo which i)ossesRes but teu dorsal spines. We are unable to distinguish it 
from E. merus. If the number of dorsal spines prore to be constantly ten in Brazilian 
or European specimens this oliaracter may distinguish E. merus or sicanus as a distinct 
species or subspecies. It would appear that the number eleven is not constant in 
northern specimens, as one of about ten examined has ten spines. 

Genus X.-PROMICBOPS, 

Promicrops (Gill MSS.) Poey, Synopsis Piscium Cubensium, 287,1868 (guam). 
Itaiara Vaillant 6L Bocourt, Mission Scientifique au Mexique, 1875,90 (itaiara). 

TYPE.- h'erranus guasa Poey = Perca guttata Linnacus. 
Xtymology.-Ilp(;, before; prpds, small; d$, eye, in allusion to the shortness of 

A full account of the single known species of this genus is given by Jordan and 

the anterior part of t h e  cranium. 

Swain in the paper already quoted. 
ANALYSIS OF SPECIES OB PROMICROPS. 

a. Color olivaceous with darker cross-shades, which fade with age; head and body with round blaok 
spots; secoud anal spine as long as third ; profile slightly concave above eye; interorbital 
area flattish, very broad, its width 5 in head; canine teeth very small; dorsal spines low and 
strong; the third, fourth, mid fifth subequal, about 4 in head ; scales moderate (about 95). 

GUTTATUS, 40. 
40. PROMICROPS GUTTATUS. 

(OUASA; JEW-BISH; MEROU; JACOB EVEKTZEN.) 

Cuguprguacu Mafograve, Hist. Brazil, etc., 1648, 169 (Brazil) ; Willoughby, Hist. Pisc., 1686,303, with 

Itaiara Marcgrave, Hist. Braail, etc., 1648 (Brazil). 
Peraa guttutu Linnaus, Syst. Nat., 1758, X, 292 (after Marcgrave,Willoughby, etc., excl. syn. Csteeby). 
Stmanus itaiaruLichtenstein, Acta Berolin., 18L0-'21,!278 (Brazil) ; Cuvier and Valenciennes, 11,1828,376 

(Brazil) ; Peters, Berliner Monatsbor., 1865,110 (identification with 8. galeus N. & H.) ; Stein- 
dachner,Ichth.Beitr.,V, 127,1876. 

Ssl.ran&e ( h i a ~ a )  itatara Vaillant and Roconrt, Miss. Sci. au Mexique., 1875,90, pl. ii, f. 4 (identifica- 
tion with 8. quinquefaeciatue (Brazil ; Taiiesco ; Mexico). 

plate (after Marcgrave). 
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Epinepheltca itaiara Jordan, Proc. U. S. Kat. Mus., 1884,124 (Key West). 
Sromioropaitaiara Jordan and Swain, op. cit., 1884,877 (Key West ; Havana; Mazatlan ; Panama; Punta 

Setranus galeus Mulier aud Troschel, Schomburgk’s Reise in Brit. Guiana, 621, about 1842 j Giinther, I, 

Epinepheha galeus Jordan. Proo. Ac. Net. Sci. Phila., 1883,285 (identification of type of Serrunua galeus). 
Serranue guaaa Poey, Memorias Cuba, 11,1860,141,354, tab. 13, f. 8 (Cuba). 
Promicropa guasa Poey, Rep., 11, 154, 1867 ; Poey, Synopsis Pibc. Cub., 287, 186b; Poey, Enum. Pisc. 

Cabens., 1875,lS; Poey, Bd1. U. 5. Fish Comm., 1882,118 (Key West); Jordan and Gilbert, Syn. 
Fishes N. A., 1883,542 (copied) ; Gill, Rep. U. S. Fish Comm., 1871-’72,806 (name ouly). 

Arenas). 

1859,130 (Brazil). 

Epinephelue guaaa Goode and Bean, Proc. U. S. Net. Mus., 1882, %33 (name only). 
Serranue quinquefaeoiatua Booourt, Ann. Soi. Net., 1868,223 (Nagualate, Pacific coast of GI atemala). 
EpinepheZus quinquc.faeciatus Jordau and Gilbert, Bull. U. 5. Fish Comm., 1882,106,110,lld (Mazatlan ; 

Habitat.--Both coasts of tropical America north to  Florida and Gulf of California, 

Etymology.-Guttatus, spotted. 

We hare  adopted the specific name guttatus for this species, because we feel sure 
that it is t h e  real type of theLinnsan Perca guttuta. In the paper of Jordau and Swain 
it is supposed that the Cugupuguaou of Willoughby may be the Bodianus cruentatus, 
and that the latter species is concerned with Epinephelus catus in forming the Linnsan 
type. We have since examined Willoughby’s work. Hi6 description is a copy of 
Marcgrave%, and his figure represents the Promicrops which is the subject of Marc- 
grave’s description, and nothing else. 

Linnsus’s Perca guttata is based, then, on Marcgrave’s fish, and on the reprints of 
Marcgrave% description given by Willoughby, Ray, and Sloane, and on the Hind of 
Catesby (Epinqhelus catus), which both Catesby and Linnsus wrongly supposed to be 
Marcgrave% species. The name guttatus can not go with the Bodianus, because that 
species was not known to any of the writers before Linosus. It must go with 
Marcgrave’s Cugupzquacu, which is the base of all the pre-Linnsan descriptions except 
that of Catesby. From Cetesby’s figure Linnsus must have taken the phrase in his 
diagnosis 4 6  corpore punctis sanguineis adsperso.” Otherwise the Perca guttata rests 
entirely on Marcgrave’s (6 Cugupuguacu,” which is unquestionably our Promicrops. 

The three species of which the synonymy bas been thus entangled should, in our 
opinion, stand as Epinephelus catus, Promicrops guttatus, and Bodianus owentatus. 

Specimens of this huge Serranoid are in the Museum at Cambridge from Rio de 
Jltneiro, Bahia, Pernambuco, and Cannarivieras. 

Panama; Punta Arenas j no desor.). 

south to Brazil. 

Genus XI.-MYUTEROPEROA. 

Mycteroperca Gill, Proc. Ac. Nat. Sci. Phil., 80, 1863 (olfac).  
Triostropis Gill, Proc. Ac. Nat. Sci. Phil.. 104, 1865 (guttatus=venenoere). 
Parepinephelus Bleeker, Systeme Percarum Revisum, 257, 1875 (acutirostrh). 

TmE.--Serranus owax Jenyns. 
Etymology.-Muxr$p, nostril j xlpxr,~, perch. 

A few changes are made in the arrangement of the species of this genus as given 
by Jordan arid Swain. Three species, M. olfax, M. calliura, and M .  dimidiata, have 
been examined by us, and can be more correctly defined than was possible when the 
former paper was written. Two new species, A!. xenaruha and M.jovdmi, have been 
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added to the group, while, another, M .  reticulato, has been eliminated, this species being 
identical with M. tigris. The name ru.bra takes the place of scirenga, and that of apua 
supersedes guttata for the red variety of M .  venenosa. We have found i t  convenient 
to divide t h e  group on the character of the uostrils, 'a basis of division more natural 
than that adopted in our former paper. 

Professor Peters (Berliner Mouatsberichte, 1865, 107) gives a detailed account of 
the specinien which was the original type of Epinephelus ruber. This Epinephelus 
ruber is a, Mycteroperca, as is shown by the number of fin r a p  (D. XI, 16 j A. 111, ll), 
by the projecting lower jaw, the pointed snout, and by the general resemblance in 
form of body, fins, head, and teeth which the species is said to show to iWycteroperca 
acutirostris. As elsewhere stated, there is little doubt of the identity of ruber and 
acutirostris. 

mALysIs OF SPECIES OF MYCTEROPIEIECA. . 

a. Nostrils very close together, the posterior decidedly larger than the anterior (Myuteroperca). 
b. Second dorsal spine highest, its length more than one-third that  of head; third spiue scarcely. 

shorter; caudal slightly lunate; canine teeth moderate; augle of preopercle 
not salient; anal fin angulated, its lougest rays about Z+ in head, its poste- 
rior margin concave; gill-rakers coarse and long, x -t 15; soales smell 
(13-20-x). Color brown, with grayish retioulations aronad brown spots; 
fins dusky edged ; specimens from deep water (var. ruburrima) chiefly red. 

OLFAX, 41. 
bb. Second dorsal spiue low, shorter than third, the third and fourth highest. 

0. Margin of anal fin posteriorly concave, its middle rays much exserted. 
d. Outer rays of caudal scarcely produced, not two.thirds length of head ; canine teeth moderate; 

angle of preopercle little salient; scales small (lat. 1. about 130); color 
plain red ; vertical fins without black edgings; gill-rakers long, x + 17. 

ROSACEA, 42. 
ad. Outer rays of caudal much produced, more than two-thirds length of head ; preopercle 

with salient angle; canine teeth strong; scales small (lat. 1. 140) ; gill-rakers ' 

about 4 + 20. Color brownish with small darker spots; vertical fins broadly 
edged with blaakish ...................................... -..FALCATA, 43. 

z. Upper canines directed strongly forward, the lower backward ; colorat,ion obsoure. 
var. falcata 

zx. Upper canines nearly vertical ; coloration paler and brighter. -. - - . - -. var. plwnm. 
co. Margin of anal fiu not concave posteriorly, the outline of the  fin rounded or slightly angular. 

e. Gill-rakers rather few, x + 12; body withoiit dark cross-bars, covered with grayish reticula- 
tions around small brown qots ,  these not evident on head ; anal fin rounded; 
preopercle with a aalient angle ; caudal deeply lunate ; scales moderate (lat. 
1.90 to 100) form rather robust ; anal fin not augulate.. ...... CALLIL'RA, 44. 

ee. Gill-rakers very few, short, and thick, about x + 6; body with light and dark cross-bars, 
these often becoming obsolete with age ; head usually with dietinot reticu- 
lations around yellowish spots ; anal fin with angnlar margin, subtruncate 
posteriorly ; preopercle without salient angle; scales rather small (lat. 1. 
133) ; form rather robust ....................................... TIGRIB, 45. 

x. Ground color dark olive ............................................... var. tigri8. 
xx. Ground color bright red. ..................................... var. oamelopardal68. 

aa. Nostrils small, aubequal, well separated. 
0. Gill-rakers in moderate or small numbers, from 8 IO 18 on lower part of anterior aroh (D.i80troPG 

d. Anal fiu not engulated, its outline more or less evenly rounded ; soft parks of vertical fills 

Gill). 

edged with black in life. 
e. Angle of preopercle not salient, its teeth soaroely enlarged ; gill-rakers x 4- 8 $0 10. 
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f. Gill-rakers very few and short, x + 6 developed (besides some rudiments) General color 
pale, bright red, or grayish, with roundish spots or blotches of black or 
red darker than the ground color ; the blacker blotches along middle of sides 
much larger and quadrate in the young; red always present somewhere in life 
(fading in spirits) ; pectorals blackish, in the adult broadly tipped wit,h 
orange-yellow ; scales rather small (about 125) ; caudal lunate. 

VENENOBA, 46. 
y. General color gray, with red and black markings. _. . -. ~ - - - ..var. venenosa. 
yy. General color scarlet, with red and black markings . . _ _ _ .  . - - - -. .. - ..var. apua. 

ff. Gill-rakers rather slender, about x+IO (besides several rudimen ts) ; caudal subtruncate ; 
nostrils small. 

9. Scales not very small (about 110)) ; color dark olive-green, sides of head and 
body with rivulations of aark bluish arouiid roundish dark bronze spots, 
large or small (these markings subject to considerable variation, fading in  
spirits) ; sides with darker quadrate areas.. - - - . - _ _  -. _ _ _  . - -. -. BONACI, 47. 

z. Dark blotches on body rather large, often quadrate .___ ___. __.. var. bonaoi. 
zz. Dark spots on body very small, close set of a deep bronze-orauge. 

var. rantitostiota. 
gg. Scales very small ( 30 to 140); angle of preopercle not salient, but the teeth at 

the angle somewhat larger; general form, appearance, and color of E. bonaci. 
Color olive-green ; head with numerous dark green streaks radiating from 
eye; a dark mustache along maxillary; body with suiall, irregular, dark, 
quadrate blotches; fins, except pectorals, mostly dusky - - - - - - ~ JOILDANI, 48. 

ee. Angle of preoporcle more or less salient, its teeth somewhat enlarged ; gill-rakers more 
numerous, x + 12 to 14. 

7 ~ .  Scales very small (about 140); cauda,l peduncle without black spot; interorbital area 
scarcely concave ; cheeks without distinct dusky stripes ; couiiiiissure with- 
out yellow ; caudal distinctly lunate; gill-rakers few, about 12 on lower part 
of anterior arch.. - - -. . - -. - - - - -. -. . - - -. . -. - - ~ ~ - -. - - - - - - -. . . MICROLBPIB, 49. 

hh. Scales rather sniall (about 120); interorbital area chau neled ; angle of preopercle little 
saliout; body slender; caudal little concave; Bides with small, faint spots of 
darker; commissure with yellow-grecn . - - _ _ _  _. ~ - - .  - - - - . INTIIIGT~~IALIS,  50. 

ggg. Scales not very small (about 110); upper part of body dark brown, the lower 
half abruptly paler; a pale ring around caudal peduncle, behind which i s  a 
squarish dark blotch, smaller than eye, at base of uppcr rays of caudal: 
caudal deeply lunate ; teeth strong. - - - - -. -. - - . - - - -. . - . - - - - .DIMIDIATA, 51. 

ad. Anal fin angulatod, its middle rays much exserted, its posterior margin concave ; body rather 
robust; scales moderate (about 110) j caudal fin siibtruucato; gill-rakers 
aboutx +l8; angle of preopercle slightly salient, with coarser teet8h ; seventh 
ray of anal nearly half head; tenth ray of dorsal somewhat produced; color 
nearly plain dark olivaceous, the edges of the fins scarcely darker. 

XENARCHA, 52. 
cc. Gill-rakers very long and slender, in greatly increased number (x + 25 to  35). (farepi~iephelus 

Bleeker . ) 
h. Caudal fin lunate, its angles more or less produced in the adult, the fiu subtruncatein 

the young; anal fin more or less angulste i i i  the adult, rounded in the 
young; soft dorsalso~uewhet angular; scales rather large (lat. l., 95); body 
rather deep, the suout sharp; preopercle with a salient angle which is arnied 
with larger teeth; dorsal spines low ; gill-rakers close set, x + 30, the longest 
7& in  head; veiitrals not reaching to veiit; color olive-gray with darker 
reticulations around pale spots; fins not miiah darker on tlieir edges; a 
dark mustache along the maxillary ; adult examples nearly uniform brown. 

RUBRA, 53. 
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41. MYCTEROPERCA OLFAX. 

(YELLOW GROUPER.) 

a. Green variety (owas). 

Serranus olfax Jenyns, Zo61. of the Beagle, Fishes, 9, pl. 4, 1840 (Galapagos Islands) ; Giinthor, Proc. 

dlycteropercn olfax Jordan & Swain, Proc. U. S. Net. Mus., 1884, 376 (oopied) ; Jordan, Proo. U. S. 
Zool. SOC. London, 1877, 67. 

Nat. Mus., 1884 (Abingdon Island, Galapagos j Panama). 

. 

b. Red variety (ruberrha).  

dly&jroperca olfax ruberrha Jordan & Bollman, var. nov. ( Abingdou Island). 
Habita.t.-Galapagos Islands ; Panama. 
Etyrnology.-OEfacto, to smell, from the large size of the nostrils. 

This species is well represented in the museum a t  Cambridge, some of the speci- 
The following description iu taken from No. mens there being 2 feet in length. 

24198, M. 0. .Z. ,  2 feet long, from James Island, Galapagos : 
Head 2& to 3 in’length; depth, 3Q. D., XI, 17; A., III,11. Scales, 30-120-x. 
Body robust, not strongly compressed ; head deep, the snout rather sharp, the an- 

terior profile steep; mouth large, the maxillary reaching somewhat beyond eye, !2+ in 
head, its surface scaly, as in other species; teeth moderate; canines normal j nostrils 
large, very close together, sel)arated by a narrow vertical septum, the posterior some 
three times the diameter of the anterior, which is broader than the septum (in the dried 
example examiued by Jenyns the auterior nostril seems to have been overlooked, and 
a horizontal basal membrane in the posterior nostril was taken for the nasal septum) ; 
eye small, 7 iu  head; preorbital as broad a8 eye; interorbital area flattish and broad, 
43 in head ; gill-rakers coarse and long, x+lS; preopercle without salient angle, its 
notch moderate; scales small, chiefly cycloid. 

Dorsal spiue strong, the second and third elevated so that the posterior outline of 
tho fin is coiicave, first spine just half the second, second and third equal, 2# in head, 
fourth 14 in third; soft dorsal scarcely angular; caudal fin shallow-lunate; soft anal 
falcate, its posterior margin concave, the lougest rays 28 in head (its form as in the 
adult of rosacea, falcata, xenarclia, aud rubra). 

Color brown, with ~ o m e  traces of grayish vermiculations around small round brown 
spots ; fins all dusky, especially distally. 

Young covered all over with round brown spots, much smaller than the pupil; a 
black mustache; pectoral with a narrow pale edge. 

A large specimen. taken by the Albatross at Abingdou Island, in the Galapagos, 
seems to have been bright red in life. It probably represents a deel)-water variety 
analagous to the red varieties of West Indian species. It may be distinguished as var. 
ruberrima. The anal is a little lower than in an equally large specimen of the t,ryical 
olfaz taken in the same locality. No other difference is apparent. 
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42. MYCTEROPERCA ROSACEA. 

Epinevhelue roaaceua Streets, Bull. U. S. Nat. MUS., VII, 1877, 51 (Angel Island, Gulf of California). 
fiiaotropia roeuceua Jordan & Gilbert, Bull. U. S. Fish Comm., 1882, 107 (Mazatlan). 
dlycleroperca roaacea Jordan & Swain, op. cit., 362, 1884 (Mazatlan). 

Habitat.-Gulf of California. 
Etymology.-Rosaceus, rosy. 

Only two specimens of this species are yet known ; one of these has been described 
in detail by Jordan & Swain, the other by Dr. Streets. 

43. MYCTEROPERCA FALCATA 

(SCAMP; UACALAO; ABADEJO.) 

a .  Var. .falcata. 

&rranus falcatus Poey, Memoria8 de Cuba, XI, 13d, 1860 (Havana). . 
Triaotropia falcalua Poey, Synopsis Pisc. Cubons., 28.5, 1868 (Havana); Poey, Ann. Lyo. Nat. Hist. N. 

dlycteroperca falcata Jordan & Swain op. cit., 1884, 36'2 (Havana). 
Y., 309, 1869 (Havana); Poey, Enum. Piso. Cubens., 15, 1875 (Havana). 

b. Var. phenax. 

!Zkieotropie falcatua Goode & Bean, Proc. U. S. Nat. MUS., 140, 1879 (Penssoola, Fla.) ; Poey, Bull, U. 5. 
Fish Comm., 11,118, 1882 (Key West, Fla.) ; Jordan & Gilbert, Proc. U. S. Net. MUS., 273, 1882 
(Pensacola, Fla.) ; Jordan & Gilbert, Synopsis Fishes North Amerios, 538, 1883 (copied from 
Goode & Bean). 

Epinephelua falcatus Jordan, Proc. U. S. Nat. Mus., 1884, 124 (Key West). 
Mycteroperca faZ&aph,enax Jordan & Swain, Proc. U. S. Nat. Mus., 1884, 363 (Key West). 

Habitat.-West Indian fauna, Pensacola to Cuba. 
Btymo1ogy.-Falcatus, scy the-shaped. 

As we have found that Mycteroperca ruha (acutirostris) has often or usually the 
anal fiu angulated, 9s iu the present species, it is probable that Dr. Steindachner was 
correct in referring his specimens showing this character from Messina and Rio Janeiro 
to M .  rubra (acutirostris) rather than to 111. falcata. (See Steindachner, Lchth. Beitr., 
XII, 3, 1882, and Jordan & Swain, 1. c.) 

We have specimens of this species from Cuba and from Bahia, the variety pibenu$ 
from Ponsacola and Hey West. 

44. MYCTEROPERCA CALLIURA. 

Mycteroperca calliurapoey, Repertorio, 1867, I, 181,309 (Cuba) ; Ann. Lyo. Nat. Hist. N. Y., E, 307,1869 ; 

23.isotropie calliurua Poey, Syn. Pis. CUbQnS., 2R4, 1868 (Cuba) ; Jordan &. Swain, op. cit., 366 (copied). 
Poey, Enum. Piso. Cubens., 14, 1875. 

Habitat.-West Indian fauna, Cuba. 
Etymology.-lidlloc, beauty ; oiipa, tail. 

A specimen in the museum at Cambridge (10011, 14 inches long), sent by Poey 
from Havana, is apparently typical of  this species. 

Body rather deep and compressed ; preopercle with salient angle ; gill-rakers 
x+12; nostrils as in M. tigris, olfax, etc., the posterior considerably the larger, the 
two close together, and the large nostril with a sort of interior septum at its base 
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orossing it horizontally. Head3 in length; depth 3. D. XI, 16; A. II1,ll. Snout 45 
in head; eye b ;  scales about 90 to 100; colorbrownish, everywhere with grayish retic- 
ulations around small brown spots, these not larger than pupil and not evident on 
the head j fins all edged with dusky. 

45. MYCTEROPERCA TIGRIS. 

(BONACI GATO.) 

/ 

a ,  Var. tigris (brown variety). 

Serranue tigris Cuv. & Val., IX, 440, 1833 (San Domiugo); Giiuther, I, 112 (copied). 
Disotropis tigris Poey, Ann. Lyo. Net. Hist. N. Y., 1969, 307 (Havana); Poep, Enum. Piso. Cnbens., 

Mycteroyerca tigris Jordan & Swain, op. uit., 364 (Havana). 
Serranus felinus Poey, Memorias de Cuba, 11, 134, 1860 (Havana). 
Serranus repandus Poey, Memorias de Cuba, 11, 135, 1860 (Havana). 
Disotropis reticulntus Gill, Proc. Ac. Nat. Soi., 1865, 105 (Berbadoes). 
Mycteropewa reticulata Jordan & Swain, 1.  c., 373 (Barbadoes). 

1875, 14. 

b. Var. oanieloyardalie (red variety). 

Sewanus camelcpardalie Poey, Mem. Cuba, 11, 132, 1860 (Havana). 
Trisotropis canielopardalis Poey, Syn. Piso. Cub., 283, 1868; Poey, Ann. Lyo. Nat. Hist. N. Y., 307, 

Serranus rivulatus Poey, Memorias Cuba, 11, 1860, 135 (Havana). 
1869; Poey, Enum. Piso. Cub., 1875, 14. 

Habitat.-West Indian fauna. 
Etymology.-Tigris, tiger. 

Several speciinens in the museum at Uambri dge, sent from Havana by Poey, agree 
perfectly with the type of Trisotropis reticulatus. These prove, on closer study, to be 
specimens of the M. tigris, from which the dark cross-bands have faded. There s e e m  
,no reason whatever for doubting the identity of E. reticulatus with E. tigris. 

A specimen of this species is in the museum at Cambridge from MaranhSio. 
Another from Ouba is labeled as the type of h'erranus felimus Poey. 

46. MYCTEROPERCA VENENOSA. 

(ROCK-BIBH j BONACI aARDENAL ; YELLOW-FINNED GROUPER; BONACI DIC PIEDRA,) 

a. Var. venmoaa (gray variety). 

Perca marina veiienosa, the Rook-lish, Catesby, Fishes Carolina, eto., tab. 5 (Bahamas). 
Peroa venenoaa Liiinmus, Syst. Nat., x, 292, 1758 (after Catesby); ibid., XII, 486; Gmelin, Syst. Nat., 

Mycteroperoa venenosa Jordan & Swain, 2. c., 373 (Key West; Havana). 
Epinephelus venenosue Jordan, Proo. U. S. Net. MUS., 1884, 124 (Key West). 
Sarranua yetrosus Poey, Memorias Cuba, 11, 136, 1860 (Havana); Poey, Reportorio, 11, 165, 1868. 
Trisotropis petroeus Poeg, Ann. Lyc. Net. Hist. N. Y., 1869, 304; Poey, Ennm. Piso. Cnbens., 1875, 13; 

Poey, Bull. U. S. Fish Cornu., 18d2, 118 (Key West); Jordan & Gilbert, Syn. Fish. N. A., 1883, 
918 (copied). 

1788,1318, (copied); Bloch C Schneider, Syst. Ichth., 1801, 92 (copied). 
, 

Il'ieotropis undu70sus Goode, Ball. U. S. Nat. Mus., V, 55, 1876 (Bermudas; esol. syn.). 
Bull. U. S. F. 0.) 88-24 
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b. Var. apua (red variety). 

Pirati apia Marcgrave, Hist. Bras., 158, 1648 (Brazil). 
Bodianua apua Blooh, Ichth., VII, 37, Taf. 229, 1790 (Brazil, after a drawing by Prince Maurice-the 

Bonaci oardenal Parm, Piezas de Hist. Nat. Cuba, 29, lam.  XVI, 1787 (Havana). 
Johniue guttatua Blooh & Schndder, Syst. Iohthyol., 77, 1801 (after Parra). 
Bodianue marginatue Blooh & Schueider, 1. o., 331 (after Marcgrave). 
Serranua cardinalis Cuv. & Val., Hist. Nat. Poiss., 11, 378, 1828; Poey, Repertorio, 11, 200, 1867 (after 

!Maotropie cardinalie Poey, Ann. Lyo. Nat. Hist. N. Y., 1869, 303 (Cuba).; P ~ e g ,  Enum. Piso. Cubens., 

Serranue rupeetrio Cuv. & Val., Hist. Nat. Poiss., IX, 437, 1833; Giinther, Cat. Fish. Brit. Mus., I, 145, 

Myoteroperca venmoea guttata Jordan & Swaiu, Proc. U. S. Nat. MUS., 1884, 375 (Havana). 

same used by Marcgrave). 

Pama). 

1875, 23. 

1859 (San Domingo). 

Habitat.-West Indies, Florida Keys, and southward. 
EtymoZogy.- Venen08u8, venomous, the flesh being sometimes poisonous. 
We now adopt the name apua for the red varietj of this species instead of gu,ttatus. 

The Bodianus apua of Bloch could have been inteuded for nothing ehe  than the 
BonaOi cardenal,, although the figure is a very incorrect one. 

Specimens of the red variety apua, from the Florida Keys, are in the museum at 
Uambridge. Others were obtained by the Albatross at S t .  Lucia. 

47. MYCTEROPERCA BONACI. 

(BONACI ARAKA; BLACli GROUPER.) 

a. Var. bonaci. 

Bonaoi arara Parr&, Piesas de Hist, Nat. Cuba, 1787, tab. 16, f. 2 (Havana). 
IISerranue bonaci Poey, Memories de Cuba, 1W0, 11, 129 (Cuba). 
Iprtuolropb bonaci Poey, Syn. Piso. Cubens., 1868, 283; Poey, Ann. Lyo. Nat. Hist. N. Y., 306, 1869; 

Eplnqhelue bonaci Jordau, Proo. U. S. Net. Mus., 1884, 124 (Key West). 
Mycteroperoa bonaci Jordan & Swain, I. c., 1884,370 (Key West, Havana). 
Serranue brunneue Poey, Mem. Cuba, 1860, 11, 131; Poey, Repertorio Fis. Nat., 11, 156, 1868. 
ZMeotropia brunneue Poey, Syn. Piso. Cub., 1868, 284 ; Poey, Ann. Lyo. Nat. Hist. N. Y., 305,1869; Poey, 

Ennm. Piso. Cubens., 1875, 13; Poey, Bull. U. 8. Fish Comm., 118, 1882 (Key West); Jordan& 
Gilbert, Syn. FiRh. N. A., 1883, 538 (copied). 

Serranua arard Poey, Memoria8 Cuba, 11,1860, 132 (Cuba; not of Cuv. & Val.); Steindachner, Iohthyol. 
Notizen, 1867, VI, 42. 

Serranus decimalie Poey, Memorias Cuba, 11, 2860, 138 (Cuba). 
Swanua cyclopomnlua Poey, Mem. Cuba, 11, 1860, 353 (Cuba). 
Serranua Zatepictua Poey, Mem. Cuba, 11, 1860, 353 (Cuba). 
W o t r o p i e  aguaji Poey, Repertorio, 11,229, 1868; Poey, Synopsis, 1868, 284; Poey, Ann. Lyc. Nat. Hist. 

Poey, Euum. Piso. Cubeus., 187'5, 13. 

N. Y., IX, 306; Poey, Enumeratio, 14. 

b. Var. xanlhoatiota. 

Mycteroperca bonaci xanthoetiota Jordan & Swain, Proo. U. S. Net. Mus., 1884, 371 (Pensaoola). 

Habitat.-West Tndies, Pensacola to Brazil. 
;Eltymobgy.-Bonaci, the Ouban name for the species. 
Specirncns of this species are in the museum et Oarubridge, from Ouba, Nassau, and 

Rio Janeiro. 



Bull. U. S. f :. C .  1888.--(To face page 371.) Jordan & Eigenmann. Setranidre, PLATE LXIII. 
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We still feel a little doubt as to whether this is the original bonaoi of Poey. If it 
should prove to be not that species, the present species should stand as Nyoteroperoa 
decimalis. 

48. MYCTEROPLRCA JORDANI. 

Epinqhelue jordani Jenkins & Evermaun, Proc. U. S. Nat. Mus., 1888 (Gnaymas). 

Hubitat.-Gulf of California. 
Etymology.-Named for David Starr Jordan. 

This species is very close to  22. bonnci, from which it differs chiefly in the smaller 
scales. It is known from several young examples, the largest something more than a 
foot long, collected by Professors Evermann and Jenkins in the Gulf of Ualifornia. 

49. MYCTEROPERCA MICROL€lPIS. 

(GAG ; AGUAJI.) 

Serranus aoutirostria Cuvier & Valenciennes, Hist. Nat. Poiss., IX, 432 (Charleston: no descr.; not 
type) ; Dekay, New York Fauna, Fishes, 1842, 23 (Charleston). 

Trisotropis acutirostris Gill, Rept. U. 8. Fish Comm., 1871-’72, 806 (name only). 
2Fl.iaotropis brunneus Goode & Beau, Proc. U. S. Nat. Mus., 1879, 115, 143 (Pensaoola; n8t of Poey). 
!#!biSObOpi6 nticrolepia Goode & Bean, Proc. U. S. Nat. Mus., 1879, 141 (West Florida) ; Uoode & Bean, 

Proc. U. S. Net. Mus., 1882, 238 (no desor.) ; Jordan & Gilbert, Syn. Fish. N. A., 1883, b38 
(copied). 

Epinephelw nticrolepis Jordan, Proc. U. S. Nat. Mus., 1884; 124 (Key West; Cedar Keys). 
Mycteropwoa niiorolepia Jordan & Swain, op. &t., 367 (Key West; Pensacola; Cedar Keys); Jordan, 

Proc. U. S. Nat. Mus., 1886, 27 (Beaufort, N. (2,). 
!Zkisotropis stomias (Goode & Bean, MSS.), Jordau & Gilbert. Proc. U. 8. Nat. Mus., 1882,273 (Pensa- 

cola); Goode & Bean, Proo. U. S. Nat. MUS., 1882, 427 (Pensacola; Key Wess); ,Jordan & 
Gilbert, Syn. Fish. N. A., 918, 971 ; Bean, Cat. Fishes Exhib. London, 1883,61 (Peusacola). 

Rubitat.-South Atlantic and Gulf coast of United States, north to Beaufort, N. 0. 
BtymoZogy.-Mrxpdc, small; i e x k ,  scale. 

Thus far this species, common on the coasts of Carolina and Florida, has not been 
taken in the West Indies. It is however frequently seen in the Havana markets (from 
Key West) and some one of Poey’s nominal species may have been based on it. A 
specimen of this species from Mobile is in the museum at Cambridge. 

50. MYCTEROPERCA INTERSTITIALIS. 

P Semanus interstitialie Poey, Memorias, XI, 127, 3360 (Cuba). 
P Trisotropb inleretitiah Poey, Synopsis Pisc. Cubens., 1868,285 ; Poey, Ann. Lyc. Not. Hist. N. Y., 308, 

1869; Poey, Enum. Pisc. Cubens., 14, 1875. 
Mycleropwca interstitialis Jordau & Swain, 1. o., 365 (Ilavann). 
? Bieotropia ch2oroston&us Poey, Repertorio, 11,231, 1868; Poey, Synopsis Piso. Cubens., 285,1868; Poey, 

Ann. Lyo. Nat. Hist. N. Y., 308, ld69 (Cuba). 

* 

Habitat.-West Indian fauna, Uuba. 
Etymology.-lntemtitialis, having interstices. 

We have some doubt as to whether the Havana speclimens described by Jordan 
and Swain are identical with either the interstitialis or the ohlorostomzcs of POey. We 
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know of no better identification, however, and in this case nothing will be gained by 
the exchange of one doubtful opiniou for another. This is certainly a distinct species 
and it must have been known to Poey. 

51. MYCTEROPERCA DIMIDIATA. 

Serranua dimidiatue Poey, Memorias Cuba, 1860, 11, 129 (Cuba). 
[rriaotropis dimidiatue Poey, Syn. Pisc. Cubens., 1868, 285; Poey, Ann. Lyc. Nat. Hist. N. Y., 1869, 308; 

Mycleroperca diniidiata Jordan & Swain, 1. e., 367 (copied). 
Poey, Enum. Pise. Cubens., 1875, 14, 11, 129, 1860 (Cuba). 

Habitat.-West Indian fauna, Cuba. 
Etymology.-Dimidiatus, halved, upper half of body differing in coloration from 

lower. 
We find a sinal1 specimen of this species (26963, M. C. Z., 8 inchos long) in the 

museum at Cambridge. It was sent from Havana by Professor Poey, and i t  is proba- 
bly one of his types. 

Body rather deep and compressed; mouth small, lower jaw projecting ; canines 
strong, as in M. falcata j snout rather sharp, 4 in head ; maxillar? 2 j eye 6 j nostrils 
small, not far apart, the anterior rather the larger j angle of preopercle salient, armed 
with stronger teeth; gill-rakers rather slender, x + 14. Scales rather small, about 
110 j caudal fin rather deeply lunate j anal fin rounded. 

Head 3 in length ; depth 3. D. XI, 19 ; A. 111, 11. 
Color, in spirits, quite dark above, the lower half abruptly paler; a narrow pale 

ring around caudal peduncle, behind which is a squarish dark blotch, smaller than 
eye, et base of upper rays of caudal j a dark area from tip of lower jaw through eye to 
the boundary between the dark and pale on the sides. Caudal, soft dorsal, ventrals, 
and anal edged with black. 

52. MYCTEROPERCA XENARCHA. 

Myoteropsrca xenarcha Jordan, Proc. Ac. Nat. Sci, Phila., 1887 (Galapagos Islands ; Payta). 

Habitat.-Galapagos Archipelago ; Coast of Peru. 
Etymology.-Eevdc, strange ; drpxdc, anus. 
This species is known from numerous specimens in the Museum of Comparative 

Zoology at Cambridge, from the Galapagos Islands and from Payta, Peru. 

53. MYCTEROPERCA RUBRA. 

Epinephelua ruber Bloeh, Lchthyologia, VII, 22, 1793, Tafel330 (“Japan”  (1 )  ) ; Bloch & Schneider, Sys- 

Serranue ruber Peters, Berliner Monatsberiahte, 1865, 107 (re-description of original type). 
8 B Sparue clcirenga Rafinesque, Caratteri di alcnni Nuovi Generi ctc., 50, 1810 (Palermo ; as likely to be 

Mycteroperca acireuga Jordan & Swain, 1. e., 369 (copied). 
Serranue aoutirostria Cuv. & Val., 11, 286, 1828 (Brazil) ; Valenciennes, “Ichthgologie des flea Cana- 

ries, pl. iii, f. l” (Canary Islands ; Messiua) ; Quichenot, Explor. Sci. AlgBrie, Zool., v, 35, 1850 
(Algiers); Giinther, I, 136, 1859; Steindachner, Ichth. Beitr., XII, 5, 1882 (identified wich S. 
undulosua). 

tema Ichthyol., 1801, 299 (copied). 

Epinephelua alexandrinue). 

Parepinqhelue aoutiroetrie Bleeker. 
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Cerna ucutirostris Doderlein, Revista del Genere Epineplkelus o Cerna, 1882, 59 ( Palerrno ; desoription 
and full synonymy). 

Serrunitsnnd~Z~sus Cuv. & Val., 11, 295, 1828 (Brazil); Steindachner, Ichth. Beitr., V, 127, 1876 ( E o  
Juneiro); Cfiinthqr, I, 143, 1859 (said to have I ‘  pectorals yellow”) ; Steindachner, Ichth. Beitr., 
XII, 1852, 3 (Brazil; Port Said; Beiruth; Messiua). 

%sotvopis UndU~O6U6 Poey, Ann. Lyc. Nat. Hist. N. Y., 1869, 305 (after one of the original types). 
Serraicae fuscus Lowe “Trans. Cambr. Philos. SOC., VI, 196, 1836” (Madeira); Giiuther, I, 1859, 134 

(Madeira; Canary Islands) ; SteindaohQer, Ichthyol. Bericht., IV, 1867, 14, Taf. 2 (Cadiz; 
Tencriffe). 

Serranus cmarginatus Valenciennes, I ’  Ichthyol. flcs Canaries, 10, 1835 to ’50 ” (Canary Is.). 
Swranus tinca Cantraiue “NOUY. M61u. Acad. Brnx., 1831, XI.” 
Cerna nehdosa Cocco “Indice Pesci Messina ; Geu. 45, sp. 2,” 1844 (Palerrno). 
Cema ~nucrogeltia Sassi, “Descr. Gcnova e il Genovasato, I, 139,” 1846. 
Epinephclua chalinins Cope, Trans. Am. Philos. SOC., 1871, 465 (St. Martin’s). 
Cwna acutirostris vur. lata, Doderleiu, 2 .  o., 74 (Palerrno ; monstrous form). 

Habitat. -West Indies, Brazil, Mediterraneaa Sea, and islands of eastern Atlantic. 
Etymology.-Ruber, red; from the supposed coloration of the original bleached 

specimen. 

This species is very well distinguished from all t h e  other Epinephelinct. by the 
greatly increased number of the gill-rakers, a character first pointed out by Dr. Bean. 

The following description is taken froin No. 4805, M. C .  Z., from Bio de Jeneiro, 13 
inches long: 

Body rather deep, compressed, the snout sharp, the anterior profile straight; mouth 
moderate, the maxillary extending just beyond eye, 29 in head ; canine teeth small ; 
preopercle with a sae1ient angle. Gill-rakers very long and slender, x+31, the longest 
four.fifths diameter of eye and 76 in  head. Dorsal spines small; soft dorsal slightly 
angulated, the longestray 29 in head ; aual fin (in most specimens, especially in adults) 
sharp1F angulated as in M. falcatus, the longest ray l& in head ; caudal lunate, the angles 
well produced in the adult, the fin subtruncate in young; pectoral 1% in head. Head 2+ 
in length; depth 2 8 ;  D. XI, 16, A. 111, 11. 

Coloratiou grayish olive, with roticulations of dark around irregular roundish pale 
spots; a black moustache along edge of maxillary ; fins noli much darker than body. 
Young with the markings more distinct than they are i n  the adults. 

The coloration in this species diEers from that of M. bonaci in this respect ; in M. 
rubra the reticulations belong to t h e  dark ground color; in the other the dark spots 
of the ground color are surrounded by paler reticulations. 

A genuine specimen of this species is in the museum a t  Cambridge, sent by Poey 
from Havana, and therefore presumably a type of one of Poey’s nomiual species. I 
am unable, however, to identify it with auy of these, as norie show the combinatiou of 
angular preopercle and paler spots surrounded by darker reticulations of the ground 
color. 

There seems to be no reason for considering the Xparus scivenga as this species 
rather than as aomu one of the othere found in the waters of Sicily. We are informed 
by our friend, M. Alexandre Thominot, of the Musee d’Eistoire Naturelle a t  Paris, 
that the types both of acutirostvis anti undulosus possess numerous gill-rakers. There 
is, therefore, no doubt of the correctness of the currant identification of this species. 

We have two young examples sent; by Dr. Doderlein from Palerrno. These 
agree entirely with young examples from America. All of the large examples which 
we have men have the anal angulated as in M .  fabata.  Doderlein makes no mention 

Scales, 95. 
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of this character and his figures do not show it, andit  is not shown in the figures pub- 
lished by Dr. Steindachner. Dr. Steindachner, however, states that  while most of 
his specimens have the anal rounded, a number from Itio Janeiro and Messina have 
its outline angulated. Possibly two varieties or species both with many gill-rakers 
are confounded under the name rubra. This seems doubtful, however, as the agree- 
ment in other respects is very close among all the specimens examined by us and those 
figured by authors. 

We retain for this species the early but inappropriate name of ruber, as we have 
little doubt that the original flpinephelus ruber was the young of this species. 

This typical specimen--6& inches (m. 165) long is still $reserved in t h e  University 
of Berlin. It has been redescribed by Professor Peters, and hi8 account shows an 
almost complete agreement with the young of acutirostris iu all respects except the 
coloration. The coloration is now wholly pale or bleached, a fact which led Bloch to 
suppose that it had been red. 

A t  my request,Dr. F. Hilgeudorf, of the Uuiversity of Berlin, has agaiq examined 
the species. He sends a drawing of the huad, which shows a full agreement in form 
of mouth and nostrils with M. acutirostris. He ailids the followiug notes (translated) : 

The gill-rakers are indeed numerow. The 
longest of these measures 6Jmm. 

The points i n  which ruber differs from aoutiroatris (compared with a larger example-12581, m. 283 
long, from Athens) are the following: The pole coloratiou which is hardly to be explained by bleach- 
ing, as the dark-brown pigment suffers little, nor is i t  to  be accounted for by difference in  age. The 
caudal is iu  ruber apparently strongly rounded, and the pectorals as well as ventrals are longer in 
ruber. The vontrals roach at least to the vent. The point of the pectoral is 78mm from the snout, 
8 6 m m  from the end of the caudal (as 7 to 8). In  aculirostrL~ these numbers are respeotively 123mm and 
160 mm (as 3 to 4). This difference may he expressed by saying that  in  acutiroetrie (or in old ex- 
amples?) the hinder parts of the body are more stretched. The streaks on the sides shodn in Bloch's 
figure are merely the boundaries of the groups of muscles. 

The difference in  the form of the caudal above noticed may, we know, be due to  
age, as in specimens of G inches it is very rarely lunate. The difference iu form is not 
unlikely also a matter of age. The pale color of the type of Epinephelus ruber may 
be due to exposure of the type to sunlight. A few weeks of such exposure will 
destroy all pigment cells. As the specimen has now beeu more than a century in 
alcohol, such an exposure may have .some time taken place. 

I count 24 on the oeratobrauchial of the first arch. 

Genus XIL-DERMATOLEPlS.* 

Dermatolepis Gill, Proc. Ac. Nat. Sci. Phila., 54, 1861 (punotatus). 
Lioperca Gill, Proc. Ac. Nat. Sci. Phila., '237, 1862 (inermis). 

Tm?E.-Dermatolepis punctatus Gill. 
Etymology.-Jtppa, skin ; R~sriu, scale. 
This well-marked genus is allied to  Epinqhelue, but shows some positive affinities 

with Rypticzcs. Two species are known, both fully described in the paper of Jordan 
&i Swain. To these we venture to add a third, known only from a rather insufficient 
description given by Dr. Steindachner. 

' Closely allied t o  Dermatolepis is the genus Cromileptes Swainson (= Sorraiiiolktliya Bleeker), based 
The latter genus has but ten dorsal EplneE; the anterior profile is on Serranue altivelis Cuv. & Val. 

concave and the dorsal fin extremely high. 
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ANALYSIS OB SPE( IES OB DERMATOLEPIS. 

a. [Dorsal rays XI, 17; scales cery sutall, some of them ctenoid; interorbital apace not half diameter 
of eye, which is 4& in  head; maxillary reaching middle of eye; angle of preopercle salient, 
with 5 to 7 strong teeth, the two lowermost being turned forward; lower limb of preopercle 
entire; third dorsal spine highest, twice diameter of eye; anal spines graduated; pectoral as 
long as from snout to edge of preopercle; color brown, the scales edged with darker; fins 

aa. Dorsal rays XI, 19; scales all cycloid, imbedded (115 to 125 in lat. I . ) ;  head about 2% in  length; 
depth 24; preopercle without salient angle. 

b. Preopercle evidently serrate, the Herrate rather coarse and blunt; upper jaw with very small ca- 
nines; pectoral fins long, more than two-thirds length of head, reaching vent; anal spines 
rather strong; dusky olive, with large rounded whitish spots; no black spots on head; a 
whitish streak from tmout through eye toward front of doraal.. __. .__. .__. .. .--. INERMIS, 55. 

bb. Preopercle subentire; canine teeth obsolete; pectoral fins short, not two-thirds length of head 
and not reaching vent; anal spines short; dusky olive, with round whitish spots; head with 
smaller black spots. - - -. . . - - __. - -. . . - - __. . . - - -. . - - - -. . - - - -. . . -. . . . - . __. . -. - -. PUNCTATUS, 56. 

brownish. D. XI, 17, A. III,8.] (Steindaohner) . _. . . - - - -. .__. - - -. . -. . . - - - ._ ANGUSTIFRONS, 54. 

54. DERMATOLEPIS ANGUSTIFRONS. 

Serranue anguetdfvons Steindachner, Vorh. Zoo1.-bot. Gesellsch., Wien, 1864, XIV, 230, tafel vii, figs. 2, 
3, (Cuba.) 

Habitat.-West Indian fauna. 
Etymology.-Angustus, narrow ; frons, forehead. 
We know nothing of this species except what is contained in the original descrip- 

tion. Were it not for the statement that the scales are ctenoid, we should refer it 
without hesitation to the genus Dermatoltyis. As it is, we know of no better place 
for it, as it is not a genuine Epinqhelzcs. 

The following is Dr. Steindachner’s dewription : 

Serranus (Cerua) ongus, spec. Blocb, Giinther (O),  an Serran us angustifroue n. sp. 
(Tafel VII, Fig. 8, 3.) 

Die von Cnv. Val. und Dr. Giinther gegebene Beschreibung von S~rraiius ottgus spec. Bl.=S. diohrop- 
tWU8 ist so allgemein gehalteu und arm an charakteristischen Merkmaleu, dass ich nicht mit voller Bu- 
stimmtheit eu erniitteln vermag, ob ein im kais. Museum befindliohes, von Cuba eiugesendetes Exem- 
plar zu Sewunm [Servanue] onggue en beeiehen sei oder etner neuen Art augehiire, die wegen der auffal- 
lend geringen Breite der Stirue den Namen 5. angustifroroas rechtfertigen wiirdc. Urn die Hebung dieser 
Zweifel zu errniiglichen, gebe ioh die naturgetreue hbbilduny des Kopfes, von der Seite und von oben 
gesehen. 

Der gauze Kiirper ist sehr stark conipriinirt. 
Die Kopfliinge betriigt naheeu + der Totalliinge des Fisohes; dieKopfbreiteist 3% mal inder  Kopf- 

liiuge, die griis8te Kiirperhiihe wenigcrals 4 mal in der Totalliinge onthalten. Die geringste IGrper- 
hiihe am Schwauzstiele kommt nicht gam +der grijssten LeibeNhGhe gleich. Des liinglichrunde Auge 
stiisat mit seinem obereu Raude feat an die Profillinie des Kopfes, liegt um etwas mehr ala 14 Augen- 
liiugen vom unteren Kopfraude entfernt. Die liinge des Augeudiameters ist 46 mal in  der Kopfliinge, 
die lange Spitze des hinteren hiintigen I(iemendeckelauhanges inbegriffen, enthalten. 

dcr Liinge eines Auges. Dns hintere Eude des 
Oberkiefers reicht in senkrechter Richtung bis unter die Mitte des unteren Augenraudes zurliok. Der 
hintere Vordeokelrand ist convex uud selir fein geziiliut ; der Vordeckelwiukel spriugt iiber den hin- 
term Rand vor, nnd triigt 5-7 etarko Ziihne, van deuen die beiden unteren mit ihrer Spitzenaoh VOrne 
gekriimmt sind. Der untere Vordeckelrand ia t  wie bei vielen Serranen (nicht aber bei allen, wie Dr. 
Qtinther in seiner Synopsis der Generri der Percitlae Band I, pag. 55, des Catal. of the Aoanth. Fish. of 
the Brit. Mus. asgibt) ungeeiihtit8 ; tier kniicherne Theil de3 ICiemendeckels 1st nach hinten in 3 stark 
plattgedriiokte Staohelu auLI@;ezogcn, vtin deneu der mittlere am liingeten ist. 

Die Stirnbreite awischeu den Augen betriigt kaum 
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Von den 12 Dorsalstacheln ist der dritte am hiichsteo, beilHufig noch einmal so hoch ala dererste oder 
2 Augendiametern an LLnge gleich. Der letzte Dorsalstnchel erreicht die Liinge von l+ Augendiame- 
ter; der hiichste Gliederstrahl der Dorsale ist etwas hiiher als der dritte Stachelstrehl derselben Flosse. 

DieVeutrale ist budeutend, die Caudsle nur eiu wenig kiirzer als die Pectornle ; diese letztereist von 
tlreieckiger Gestalt, und der Entfernung der Schnauzenspitze vom oberen Ende des Vordeckels an 
L h g e  gleich. 

Der zweite Analetachel ist lkinger als der letzte Dorsaletaohel, aber etwas kiirzer alsder dritte Anal- 
stachel, iilmrtrifft fibrigens au Stirke sowohl diesen, als atich jeden der 11 Dorsalstacheln. Der glie- 
derstrahlige Theil der Auale, so wie der Dorsale ist nach hiuten abgerundet. 

Der ganze Kiirper (mit Ausnahme der nackthiiutigen Lippen) ist mi; sehr kleinen, geziihnten Schnp- 
pen bedeckt, die Seitenliuie erstreckt sich bis zum Beginne des hintergn LLngendrittels der schwach 
abgernndeten Schwadzflosse. 

Der Kiirper ist von brauner Farhe, jede der kleinen K8rperschuppeu zeigt am, oder etwas vor dem 
freieii Rande, und zwar parallel mit demselben eiuen schmalen schwkirzlicheu Sauin. Die Brust- und 
Banchflossen sind von schwiirzlichbrauner Farbe, die Flossenbaut der Dorsale ist nur zuniichst den 
einzelnen Stachelu von schwiirslicher, im iibrigen von briiunlicher FLrbung. D. 11-17. A. 3-8. P. 19. 

55. DERMATOLEPIS INERMIS. 

Serranus inevmisCuv. & Val., Hist. Net. Poiss., IX, 436, 1833 (Antilles) ; Poey, Memoria8 Cube, I, 1851, 
54, lam. 4, f. 2 (Cuba) ; Giiuther, I, 1859, 153 (Cnba) ; Poeg, Repertorio, I, 198, 1867. 

Liopcroa inerrnis Poey, Syii. Pisc. Cnbens., 282, 1868 (Ravana) ; Poey, Enum. Pisc. Cubeus., 17, 1875. 
Derniatolepis incrnias Jordan & Swain, Proc. U. S. Nat. Mas., 1884, 405 (Havana). 

Habitat.-West Tndiea. 
Etymology.-Inermis, unarmed. 

Of this species we have examined a single specimen from Eavana. 

56. DERMATOLEPIS PUNCTATUS. 

Dermatolepis punofafus Gill, Proc. Ac. Nat. Sci. Phila., 54, 1861 (Cape San Lucas); Gill, op. dt., 250, 
186‘2; Jordan & Gilbert, Proc. U. S. Nat. Mus.. 239, 1881 (Socorro Island) ; Jordan & Swain, 
Proc. U. S. Nat. Mus., 1%4, 407 (Socorro Island). 

Habitat.-Lower California ; Revillagigedo Islands. 
Etymology.-Punctatus, spotted. 
This species is known from three specimens, one of these the type of the detailed 

account given by Jordan and Swain. 
Accordiug to Dr. Gilbert, this species is very abundant about the Revillagigedo 

Islands, where it reaches a weight of about 60 pounds, and is exceedingly voracious. 

Genus XII1.-BODIANUS. 
Bodianus Bloch, Ichthyologirt, 1790 (guftafus, bodianus, etc., species with entire preopercle and spine 

Cephalopholis Bloch & Schneider, Syst. Ichth., 1801, 311 (argue = guttafus). 
Bodianus Cuvier, ROgne Animal, 1817, 276 (gwttatue, etc.). 
Bodianus Gill, Proc. Ac. Nat. Sci. Phila., 237, 1862 (restriction of Bodianits Bloch to  allies of B. 

Enneacentrus Gill, Proc. Ac. Nat. Sci. Phila., 10.5, 1865 (ouataZiZ~i=fulvtta). 
Petrometopon Gill, Proc. Ac. Nat. Sci. Phila., 105, 1865 (“guttat~~s”=orclentalus.) 
Menephorus Poey, Ann. Lyc. Nat. Hist. N. Y., X, 50,1869 (dubius). 

on opercle). 

guttatus). 

TYPE.-Bodianus guttaius Bloch. 
Etymology.-Bodiano, Pudiano, Portuguese name of the larger Labroid fishes in 

Brazil. 
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We revert to our first opinion, and to the earlier opinion of Dr. Gill, that the &me 
Bodianus should be used for this genus. 

The name is a latinization of a Portuguese name of Hwpe rufa, and the latter 
species, under the name of Bodianus bodianus, was included by Bloch among the 
original types of the genus Bodianus, i t  being wrongly supposed by Bloch to agree 
with other species referred to Boditsnus in having an opercular spine and an entire 
preopercle. 

Cuvier separated Harpe rufa from the others, retaining the name Bodianus for the 
Serranoids only, these agreeing more or less closely with the definition of Bloch. 

Gill later restricted the name to  the nine-spined allies of Epimephehs, his Bodianus 
corresponding to the use of the word in this  paper. Later he transferred the name to 
Harpe rufa, diridirig the group he had formerly called Bodianus into Enneacentrus 
aud Petrometopon. 

It seems to us that the restriction of Bodianus, made by Ourier and Gill, by which 
the Aabridm were omitted froin the geuus is legitimate, and as it has priority over 
other arrangements ve may accept it. 

The iuvestigatious of Professor Peters on the types of Bloch shorn that Cephalo- 
pholis argus Bloch & Schueider is identical with Bodianus guttatus Bloch, aud t h a t  
the species in question bas really but nine spines iu its dorsal, as is shown in the fig 
ures both of Schnoider and Bloch. Cephalopkolis is therefore a strict synonym of 
Enneacentrus, and should be adopted unless Bodianus is substituted for both of them. 

Three well-marked groups or subgenera are included among our species of Bodia. 
nus. We can not tell what value these groups may have without. examining a much 
larger series of species than has yet been in our hauds. Of our species, fulvus, the type 
of Enneacentrus, has the interorbital area obanneled, it8s bones thin and smooth, while 
cruentatus, the type of Petrometopon Gill, has this area narrow and transversely con- 
vex, the bones hard and thickened. 

The skulls of the other species have not been examined, but tmniops and dubius 
will probably be found to agree with fulvus, and pananaensis with eruentatus. 

Somewhat allied to Bodianus is the Asiatic genus Variola Svainson (= Uriplm- 
ton Swainson = Pl~mtl~oniehtl~ys Bleeker, Pseudoserranus Klunziuger) ; type Serranw 
luti or lout;. 

In TarioZa t h e  soft dorsal, anal, and caudal are drawn out in long streamers, the 
canines are very strong, and there is a strong lateral cauine ou each eide of the lower 
jaw, besides those in front. The crauium above resembles that of the Serraninctl, the 
Rmooth area of the vertex being large, the crests low. This genus is in some degree 
intermediate betweeu the Epincepkelinte and Serranus, 

ANAI.YSIU O F  AMERICAN UPECIES OR BODIANUS. 

a. Caudal fin rounded or subtrnucnle. 
b. Sides with pine or ten dark cross-bands ; sides of head and jaws with many round bluish or yellow- 

ish spots; a large jet-black spot behind eye; vertical fins edged with blue; lower 
jaw much projecting ; preopercle very fiuely serrulate, its angle not salient; soales 
rather large (let. 1. about 80) j second aual spine longest; caudal rnuoh rounded. 

PANAMENBIB, 57. 
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bb. Side8 without cross-bauds. 
c. Skull with interorbital area, narrow, convex, hard and thickened (Petrometopon Gillj ; body, 

head and fins more or less covered with scarlet or orange spots; about four round, 
inky spots along base of dorsal; lower jaw not strongly projecting; caudal fin much 
rounded; scales rather large (lat. 1. about 80) ._. ._. .__. .__. ._ ___. CRUXNTATUS, 58. 

var. crusntatue. 

var. coronatue. 
00. Skull with the interorbital area channeled, the bones thin and smooth (Enneacentrue); head and 

body with few or many small, blue, dark-edged spo$s; lower jaw strongly projecting. 
d. Snout with one or two blue stripes; back of tail without conspicuous black blotch ; caudal 

rounded ; scales small (Iat. 1. about 115). - - -. . - - - - . . . . . - -. . . -. . .TBNIOPB, 59. 
ad. Snout without stripes; back of tail with two black spots; lower jaw with a black spot at 

t ip  ; caudal subtruncate ; scales moderate (lat. 1. about 90) . ____. - - __. .FULVUB, 60. 
f. Ground color lemon-yellow; blue spots few .___ .---.. . -. . . . ___. __.. . ___.. -. . var. fulvue. 
f f .  Ground color bright scarlet . . _ _ _ _ _  ._ ___. .___.. .__. .__ _.. ._.. __._ ___. _ _ _ _  .... Tar. ruber. 
f f f .  Ground color brown. __. . . . . - - - - . - - __. - - -. . - - _ _  - . - - __. . - ___. . _ _  __. . - - - - .var. punctatue. 

e. Body rather deep j preopercle evenly convex, without salient angle j mouth small, the lower 
jaw much projecting ; gill-rakers slender, long, about x + 20 ; color carmine red, the 
head, back, and sides more or less covered with blue, dark-edged points; caudal tips 
black ; some dark spots on maxillary and about eye. - - -. . . -.. . . . _.. . -. .DUBIUS, 61. 

x. Color reddish gray, with many vermilion spots, those most distinct on top of head. 

xx. Color dusky olive, the spots dark orange red, those on the head obscure. 

. 
aa. Caudal fin lunate; body covered with blue spots. (Xenephorye Poey.) 

57. BODIANUS PANAMENSIS.  
&rranuepanamensie Steindachuer, Ichth. Beitrlige, IV, 1, 1871, with plate (Pnnama). 
E?ineacentrue pananieneie Jordan & Swain, 1. c. 398 (copied). 

Hahitat.-Panama. 
Etymology.-Panurnensis, from Panama, where the species was first found. 

This species is known to us from Dr. Steindachner's description. 
Berranus gymnopareius, Cuv. &?J Val., TI,  248 (from unknown looality) ; resembles 

this  species somewhat, but it is probably not American. 
Epinephelus striatus Bloch Ichth., taf. 330, said to be from Jamaica; is also 

uuknown to us. Cuvier and Valenciennes regard this species as probably identical 
with the gymnopareius. I n  any case, the name striatus is preoccupied by Epinephelus 
striatw. Bodianus gymlzopareius is said to resemble Serranus soriba in form, but it is 
especially distinguished by having the precopercle for the most part bare of scales ; 
seven or eight brown bands across the body; some traces of a dark longitudinal 
band; caudal truncate; D. IX, 17;  A. 111, 7. I t  is described from a small, stuffed 
specimen. 

58. BODIANUS CRUENTATUS. 
(ENJAMBRE ; CONEY ; ROUGH HIND.) 

a. Scarlet variety (muentatus). 
Perca guttata Bloch, Ichthyol., pl. 319, 1792 (description and figure from a drawing by Plumier) ; not 

Serranue guttatue Castlenau, Anim. nouv. ou rares, S. Amer., 1854, 312 (Brazil). 
Bnneacentrueguttatue Jordan & Swain, 1. c. 399 (Havana). 
Sparue cruentatue LacBpBde, Hist. Net. Poiss., IV, 157, tab. 4, f. 1, 1803 (on a copy of Plumier's 

Serranue apiariue Poey, Memoria8 Cuba, 11, 143, 1860 (Havana). 
Petrometopoa apiariue, Poey, Synopsis Piac. Cubeus., 1868, 288; Poey, Enum. Pisc. Cubens., 1875,20 

of Linnseus. 

drawing.). 

(name only). 
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Sem:anus coi*onntes (pale variety) Giinther, I, 124, 1859 (Puerto Cabello, Cuba, Jamaica, and Trinidad) 

b. Brown variety (coronabe). 

Cope, Trans. Am. Philoe. Soc., 1871,466 (St. Croix; New Provfdenoe). 

Serranus coronatus Cuv. & Val., 11, 371, 1828 (Martiuique); Poey, Repertorio, I, 198, 1868. 
Serranus coronatus var. nigriuulus, Giinther, I, 1859, 124. 
flnneaceniru8 guttatus COrOtlU&U8 Jordan & Swain, 1. c. 398 (Key West; Havana). 
Z’etrometopon guttatus Poey, Synopsis Pisc. Cub., 1868, 268 (Havana) ; Poey, Enum. Pisc. Cubens., 

ICpinepl~eZua guttatus Jordan, Proc. U. 8. Nat. Mus., ld84, 125 (Key West). 
1875, 19. 

Habitu,t.-West lndian fauna ; Brazil to Florida Eeys. 
IEtyinology.-Oaruentatzcs, dyed with blood. 
As this species is in  no wise concerned in forming the Perua guttata of Linnams, 

we no longer retain for it the specific name of guttatus. The specific na-e next in  
date is the cruemtatus of LacBpBde. This appropriate name 8eem~ to be subject to no 
doubt, and must  be adopted. 

59. BODIANUS TBNIOPS.  

8t?r7*UnUS tmniope cuv.  & Val., 11, 370, 1828 (Cape Verde); Ciiuther, I, 121, 1859 (St.Vincent); Stein- 
dachner, Fische Afrikas, 1881, 4, taf. 2 ( & ‘  very common on the coast of Senegembia to  the 
Cape Verdc Islands and Guinea; rare on the caaets of tho Bahama Islands to  Florida”). 

Bodianzta twniops Jordan & Gilbert, Syn. Fish. N. A., 1883, 919 (copied). 
Enneacenti*ua tmniopa Jordan & Swain, 1. c., 402 (copied). 

Habitat.-West Indies and Florida Eeys to west coast of tropical Africa. 
Et$mology.-i”atvia, band ; d+, face. 
We have seen no specimens of this species. 

60. BODIANUS FULVUS. 
(GUATIVERE j NIGGER-FISII j YELLOW-~W.H j BUTTER-FISH.) 

a. Yellow variety (fulvus). 

Tuj-due cauda convexa (the Yellow-fioh) Catesby, Net. Hist. Carolina, 1743, pl. x, f. 2. 
Labws fulrus Linnsous, Syst. Nat., ed. X, 1758,287 (after Catesby); Liuumus, Syst. Net., ed. XII, 1766,479. 
Enneaoentws fulvua Jordan & Swain, 1. 0. 402 (Havana). 
Guativtwe antarilla Parra, Doscr. Dif. Pieeas, Hist. Nat. Cuba, 1787, lam. v. f. 2 (Cuba). 
Holocentrus auratus Bloch, Ichthyol., VII, 57, 1792, taf. 236 (“East Indies”) ; Blooh & Sohneicier, Syst. 

,%TanU8 aurat?~s Cuvier & Valenciennes, 11, 364, 1828 (copied) ; Peters, Berlin. Monatsber., 1865, 103. 

Bodianus guatiaere Bloch & Schneider, Syst. Ichth., 1801, 336 (based on both Parpa’s figures). 
Sem*anus gziativere Cuv. & Val., 11, 383, 1f328 (on Parra’s second figurc) ; Muller & Troschel, “Sohom- 

burgk’s Hist. Barbad., 1848, 665; )’ Cope, Trans. Am. Philos. Soo., 1871, 466 (New Providenoe) ; 
Poey, Repertorio, I, 203. 

Ichthyol., 1801. 314. 

(identification of Bolocentrue airratae Bloch). 

b.  Scarlet variety (rubw.). 
Caraitna Marcgrave, Hist. Braail, 1648, 147 (Brazil). 
Guativare Parra, Descr. Dif. Piczas, Hist. Nat., 1787, lam. V, f. 1 (Cuba). 
Peimpunctata Bloch, Ichthyol.. 1792, 314 (on a figure by Plumier). 
G$!mnocspha~us ruber Blocli & Schneider, Syst. Iohthyol., 1801, 346, taf. 67 (on Cnrauna of Marcgrave ; 

not .Epinepltelue Tuber Bloch). 
8eerrajtus ouatnlibi Cuv. & Val., 11, 381, 1828 (Havana); Cuichenot, Ramon de la Sagra, Cuba, Poisa., 

1845,15 (Havana) ; Miiller & Trosohel, Schomburgk’s Expcd. Barbad., 1848, G65 (Barbadoes) ; 
Giinther, I, 1859,120 (Jamaica j Cape Vorde) ; Cope, Trans. Am. Phil. Soo., 1871,466 (St. Croix j 
New Providenoe; St. Kitt’s); Poey, Bepcrtorio, I, 202, 1867. 
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Enneacenlrus fulvua ouatalibi Jordan & Swain, 1. e., 402 (Havana). 
Serranus carauna Cuv. & Val., 11, 384, lk28 (Brazil); Casteluau, Anim. nouv. Am&. Snd, I, pl. i. f. 1. 

c. Brown variety (punctatvs). 

Perca marina puncticulaia (the NEGRO-FISH) Catosby, Nat. Hist. Carolina, etc., 1743, pl. 7 (Bahamas). 
Perca punctata Linnaus, Sgst. Sat., x, 1588,291 (basodonCatesbF); Linnmus, Sgsc. Nat., x i ,  1766,485. 
Enneacentrus punctatus Poey, Syn. Pisc. Cubens., 1868, 288 (Cuba) ; Goode: Bull. U. S. Nat. Mus., V, 

Epinepheluspuuctatus Jordan & Gilbert, Syn. Fish. N. A., 1883, 541. 
Bodianuspunctalus Jordan & Gilbert, Syn. Fish. N. A., 919 (name oniy). 
Enneacentrus fulvus punctatus Jordan & Swain, 1. c. 403 (Havana). 
Percapunctulata Grnelin, Sgst. Nat., 1788, 1315 (after Catesby). 
Enneacentruspunctulatus Poey, Euum. Piso. Cubens., 20, 1875 ( H:~vana). 

(Brazil). 

1876, 59 (Bermudas). 

Habitat.-West Indian fauna : Florida Heys to Brazil. 
Etymology.-Fulvus, tawny in  color. 

Specimens of this abundant. species are in the museum a t  Cambridge from St. 
Thomas, Sombrero, Barbdoes, Havana, Nassau, Camaru, MaranhBo: and Rio de 
Janeiro. We have also examined specimens from Bahia. 

61. BODIANUS DUBIUS. 

Serranua dubius Poey, Memorias, 11, 142, 1860 (Cuba). 
Enneacentrus dubius Poey, Synopsis Pisc. Cubens., 289, 1868. 
Menephorua dubius Poey, Ann. Lye. Nat. Hist. N. Y., X, 50, 1869; Poey, Enumeratio Pisc, Cubens., 

Enneacentrus dubius Jordan & Swain, 1. e., 405 (copied). 
B Menephoruapunotiferus Poey, Enumeratio Pisc. Cubone., 21, 1875 (Cuba). 

1875,21. 

Habitat.-Cuba. 

Two specimens of this species were known to Professor Poey, one 155mm long, 
which became the type of 8erranus dubius; t h e  other, 280 mm, which became the type 
of i7lenephorus puncttyerus. The two specimens probably belong to the' same species, 
as the digerences indicated are of slight value. 

I find in the museum a t  Cambridge a third specimen, without label to indicate its 
origin. The following is a description of this specimen, which is about 9 inches in 
length : 

Head, 3% in length; depth, 2%. D. IX, 11 + (the fin having been injured in youth) ; 
A. 111, 9. Scales, 96. 

Body rather deep and compressed, formed much as in Bodianus fulztus; head 
anteriorly pointed, t h e  profile forming a slight, even curve. Mouth small ; maxillary 
extending to posterior edge of pupil, 2+ in head; lower jaw much projecting; teeth 
moderate, the anterior canines in both jaws rather strong. Interorbital space narrow. 
Eye moderate, 4& in head, as long as snout. Preoperclo finely serrate! its outline 
evenly convex. Gill-rakers slender and long, x + 20. Scalesmoderate, strongly ctenoid. 
Caudal fin lunate, its angles pointed, the inner rays 2g in head, the outer 1%. Dorsal 
spines low, stiff, the longest 3 in head ; outline of the fin not notched. Anal fin high and 
rounded, its longest rays 23 in head. Second anal spine stronger than third, but 
scarcely longer, 34 in head. Pectoral long, reaching past tips of ventrals, 1Q in head. 

Etymolog~.-DubiuS, do~btful. 
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Color much as in Bodianus fulvus ru6er-bright red ; head, back, and sides covered 
with blue points which are edged with blackish ; dorsal edged with dusky ; caudal tips 
black above and below ; maxillary with a row of dark spots ; some dark spots about eye. 

Genus XIV.-PARANTHIAS. 
Brachyrhinus Gill, Proc. Acad. Nab. Sci. Phila., 1862, 236 (crcolus=furcifer) (preocpnpied in  entjo- 

Paranthias Guichenot, Ann. SOC. Linn. Maine-et-Loiro, X, 1868 (furcifcr = creolus). 
mology). 

Tnm-tlerranus furcifer Uuv. & Val. 
Etymology.-l7apd, near ; Anthias, a related genus. 

This is one of the most strongly marked of our Serranoid genera, well distinguished 
among the Epinephe2inc;e by the number of fin rays (D. IX, 18), by the deeply forked 
caudal, and by the form of the mouth and frontal region, in which respects it bears much 
resemblance to the Anthiincc. But one species is known, a beautifully colored fish, 
iuhabiting deep waters. 

a. Body moderately elongate, strongly cornpresscd; the profile convex and the snout short, as in  the 
suborder Authiinm; mout about 4 in head ; eye about 4 ; maxillary reachiug to  bclow middle of 
eye, 2% in  head; inaxillary broadened posteriorly, i t e  surface scalcd, as in Anthias; teeth small, 
recurved, in a narrow band in  each jaw ; two to four straight canines near the front of each jaw ; 
preorbital very narrow ; preopercle finely serrate, with salient angle or enlarged teeth ; gill- 
rakers slender; scales small, closely and regularly imbricated, most of them strongly ctenoid; 
dorm1 fin low, thespines strong, the third longest, 2+ in head ; soft rays of dorsal low, scarcely 
higher than longest spiue; anal short, its longest (second) soft ray 2 in head, i ts  third spine 
longest, 2% in head; ventrals narrow, not reaching vent; pectorals lanceolate, as long as head; 
humeral scale long ; color bright red, or salmon color, with three small violet spots, one on side 
of back and one or two O A  the tail, tl bar of similar color extending from upper corner of pec- 
toral across the huineral process; sides with faint oblique streaks along the rows of scales; 
dorsal fin with a longitudinal blackish streak. D. IX-18 ; A. 

I 

I 

ANALYSIS OF THE SPECIES OF PARANTHIAS. 

* 

Head, 3% in length ; depth, 3. 
111, 9. Scales, got0 120 ...... .--- .---- .  ......---..---.-...--. -----..... .._. ._.. FURCIFER,62. 

62. PARANTHIAS FURCIFER. 
(RABIRUBBIA DE LO ALTO.) 

Rabirrubia de lo alto Parra, Piezas de Hist. Nat. Cuba, 43, lam. 27, fig. 2, 1787 (Havana). 
Serranus furoifcr Cuv. & Val., Hist. Ntlt. Poiss., 11, 2G4, 1828 (Brazil). 
Bnthiaefurc~fer Giintlior, Cat. Fish. Brit, Mus., 1, 91, 1859 (Brazil). 

. Paranthiaefurcifer Guichenot, Ann. Linncean SOD., X, 1868; Jordan, Cat. Fish. N. Am., 88,1885 (name 
only) ; Jordan, Pros. U. S. Net. Mus., 377, 1885 (Cape Sen Lucas; Galapagos Id.; Panama) ; 
Jordan, Proc. 1J. S. Nat. Mus., 1886, 39 (Havana) ; Jordan, Proc. U..S. Nat. Mus., 1889, 181 
(Charles, Chatham, and Albemtlrle Islands, Galapagos). 

Brachyrhinuefurcijer Poey, Ann. Lyc. Nat. Hist., 34, 1871 (Cuba) ; Poey, Enurneratio Pisc. Cubens., 
19,1875 (Havana) ; Jordan & Gilbert, Synopsis Fish. N. Am., 916, 1883. 

Serranue creolue Cuv. & Val., Hist. Net. Poiss., 11. 265, 1839 (Martinique ; San Dontingo); Storer, Syn- 
opsis Fish. N. Am., 278, 1846 (copied); Giinther, Cat. Fish., Brit. Mus., I, 100, 1859(Cuba; West 
Indies); Giinther, Fish. of Cen. Am., 409, 1869; Steindachner, Ichth. Beitriige, IV, 6, 187'5 
(Panama; Lower California; Galapagos). 

Brachyrhinus creolus Gill, Proo. Ac. Net. Sci. Phil., 249,1862 (Cape San L u c a ~ )  ; Poey, Synopsis, 281, 
1868 ( ITavana) ; Poey, Ann. Lyc. Nut. Hist. New York, 46,1871. 

Parunthias creolue Quichenot, Ann. Linuman Soc., X, 1868. 
Cor lhz  oxyyptera Dekay, New York Fauna, Fishes, 1842, 77, pl. xxx, f. 96. 
Serranus colonus Valenciennes, Voyage V ~ U U Y ,  zool., 300, pl. 2, fig. 1, 1846 (O~ilapagos 161. ). 
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Hahitat.-Both coasts of tropical America. 
fltytymology.-Fur&fer, one who carries a fork, from the form of the tail. 

We haveexaminednumerous specimens of this speciesfrom Cuba, Cape San Lucas, 
We are unable to distinguish the Pacific coast form 

The skeleton of the species has been described in detail by Dr. Gunther (I, 101). 

and the Galapagos Islands. 
(colonus) from the Atlantic furcifer. 

Genus XV.-EYPOPLECTRUS, 

Plectropoma species Cuvier & Valenciennes (not type), 
Eypoplectrue Gill, Proc. Ac. Nat. Sci. Phila., 1862, 236 (puella).  

TYm.-Plectropoma puella Cnv. & Val. 
~tymology.--'Th5, below ; zlijxz-pov, spur. 
The species of this genus agree very closely with the type of flerranus, Prionodes, 

el%., differing chiefly in the form of the body, which is more deep and compressed 
than in the other groups allied to Seerranus. The skull differs from that of Prionodes 
chiefly in the development of the occipital crest, which, in accordance with the form 
of the body, is much elevated. All the species have several antrorse serrm on the 
lower limb of the preopercle, much as in Plectroponta, Acanthistiw, and related genera, 
but smaller than in any of these. The species have been usually placed in Pleotro- 
poma, but, except the analogous armature. of the preopercle, we know of no natural 
character which would tend to shorn any special affinity between Plectvopoma and 
Hypoplectrus. In  the form of the body there is, however, some resemblance between 
3ypoplectrus and Bonnioplectrus. 

The specieaof Hypoplectrus are all American, and a study of their relations offers 
many difficulties. 

W e  have examined typical examples of a large number of the nominal species. 
While each of these shows certain striking peculiarities in color, most of them are abso- 
lutely identical in other respects. Moreover, even among those in which the colora- 
tion seems most sharply defined there are many variations. After a n  examination 
of the large series of typical forms sent by Professor Poey to the museum at Cam- 
bridge, we find ourselves driven to the conclusion that nearly all the forms of Hypo- 
pleotrus constitute but a single species, subject to almost endless variations in color. 
This view we here adopt, leaving for convenience' sake the various nominal species to 
stand as color varieties, produced by the action of some agencies as yet unknown. 

ANALYSIS OF TEE SPECIES OF HYPOPLECTRUS. 

a. Scales large, 6-46-13; body short and deep, the depth 2) in length; head 2% ; profile from dorsal to 
occiput convex, concave abovu eye; preorbital narrow; maxillary reaoh- 
ing to  below middle of eye; lower jaw slightly included; teeth strong, 
large teeth in  front 8 ;  fourth dorsal spine highest, 2# in head; middle 
caudal rays little shorter than the outer ones; pectoral reaching anal; 
teeth of preopercle growing larger downwards; angle and lower limb 
with rtboul, nine strong radiating serra  ; those nearest the angle largest, 
the  others directed more and more forwards. Color (of the single speci- 
men known), black with violet luster; faint, pale streaks along the row8 
of scales on lower paats of body j caudal fin abruptly trauslucent yellow- 
ish ; pectorals color~ess ; tips of dorsal and anal spines aud edge of soft 
rays abruptly whitish ...... .__. ._. .-. ._.. . -. ... . .. . .._. LAMPRURUS, 63. 
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na Scales moderate, 60 to 65 in the lateral line (8-60-20 to 11-65-30) ; dorsal rays X, 15, depth 2 to  2) 
in length, t,he liead about 3;  maxillary 2 in head; caudal fin slightly 
lunate : fourth dorsal spine highest, 2% in head ; pectorals narrow, about 
reaching second anal spine; gill-rakers short and slender, x + 12. 
Coloration extremely various, the following being the nominal species or 
varieties thus far described. -. . . - -. . . - -. . -. - -. - - - - -. - - -. . . PUELLA, 64. 

b. Soft dorsal checkered or spotted with pale blue or crossed by blue lines (these occasionally obsolete). 
o. Body all violet with five or six more or less distinct black erose-bands, the middle oue broadest, 

covering the space from the fourth to  the tenth dorsal spine and meeting 
its fellow under the bellr; the band at the nape broad and saddle-like, 
bounded by two pale cross-streaks on nape, opercle, and cheek; snout 
pale, a pale shade across i t ;  ventrals pale or dark;  other fins, except 
spinous dorsal mostly pale. Scales 8-60-20. 

. 

x.  Cheek with a blue band before eye and some blue spots before it, 

x. Cheek without blue band ; no blue spots on snout ; oolors duller, 
var., puella 64 a. 

var. vitulinue, 64 b. 
cc. Body and head yellow anteriorly ; body abrnptly black posteriorly, the black extending forward 

to a wavyline reaching from first dorsal spine to vent ; a broad dark blue 
hand in front of' eye, bordered by sky-blue ; fins chiefly orange; ventral and 
anal bordered by sky-blue . - - _ _ _  ._ -. -. . . . .. . ._ - - ..var. pinnavariue, 64 c. 

ccc. Body dusky, the head and  belly orange, the top of head olivaceous ; a black spot on each side 
of caudal peduncle close behind dorsal ; black band or spot in front of 
eye not bordered by blue; cheeks, opercles, and breast with vertical 
lines of metallio blue; dorsal yellowish ; pectoral and caudal orange; a 
black spot in the axil; upper margin of pectoral blue; anal orange with 
blue border ; ventral greeniBh, its base orange - - - - -. var. mamliferue, 64 d. 

d. Preorbital region with one or more dark blue stripes, bordered by bright sky-blue (not fad- 
ing in  spirits). 

e. Body yellow anteriorly, black posteriorly, the black extending forward to  a line joining the 
nape and last aual r ay ;  finsorauge; asingle blue-blaok stripe or spot in 
front of eye, ocellated with sky-blue; caudal peduncle very dark above. 

var. guttavarius, 64e. 
ee. Body a11 orange yellow; fins orauge; snout and lower jaw blue; two blue stripes, each 

bordered with sky-blue, before the eye. . - - --. . - - --. -vm. gummigutta, 64f. 

f. Preorbital region with violet spots; a round black spot ou Hide of caudal peduncle; dor- 
sal light greenish ; body light olivc green above, rcddish bdow ; pec- 
torals pale yellow, the first ray blue; ventrale, a n d ,  and caudal light 
orange.. . - - - -. . - - - -. . -. . .. . - -. . . . - - - . . . . . . . -. . . . . . - - --var, aberrans, 64g. 

bb. Soft dorsal plain, without distiuct blue lines or spots. 

dd. Proorbital region without blue stripes ; scales usually ( 9 )  smaller (11-65-30). 

ff. Preorbital region without distinct violet spots. 
g. General color blackish, brown or yellowieh-not indigo-bluc. 

h. Color brownish, the middle of the front of body yellowish; fiiisall yellow except the 
ventrals, which are black . . --.. . - __. ._ .. _ _  _ _ _ _  . - - - ..VBT. accenswa, 64 h. 

hh. Color yellowish pink ; caudal and pectorals pale ; ventrals and anal bright light 
blue .... ___. __._ .__.-. ._.._. ...__. _ _ _ _  _... .--.. .___.. var. aflnie, 64 1. 

hhh. Color of body black, with violet shades. 
i. Peotoral and caudal fins abruptly bright yellow . . .__. . . - -.. .. ..var. ohlorurus, 64j. 
ii. Peetoral and caudal fins violet black, like the rest of the body . . var. nigricans, 64 k. 

gg. General color deep indigo blue everywhere on body and fins; body with four to six 

j .  Cheeks plain, without distinct stripes ... .-. ._ ___. .. . ._.. ._.. .... var. indigo, 64 1. 
ji. Cheek8 with a dark blue suborbital band, between two bands of clear blue. 

var. bovitwe, 64 rn. 

broad cross-bars of darker blue, 
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aaa. Scales small, about 80 i n  the lateral line. 
k. [Caudal moderately emarginated. Color saffron-yellow, orange on caudal, anal, 

and rentrals ; a narrow blue baud from eye across cheek auil some small blue 
spots on side of muzzle ; a narrow blue line along upper edge of preoper- 
cle; two faint vertical liues on opercle; back brownish anteriorly; jaws, 
pectoral, and dorsal fins saffron-yellow. Eight @eth on lower margin of 
preopercle. Depth 2+ in length. Scales, 12-81-32 [( Cope) .~RocoTus,  65. 

kk, [Caudal forked. Color purple with lighter cloudings ; fins colorless, the exter- 
nal caudal ray darker; caudal deeply lunate, tho external rays much 
prolonged, especially those of the upper lobe, which are twice as long 
as the  middle rays. Depth 2 t  in length. Scales 9-76-29.] (Goode & 
Bean) --.. .._. . . _. -. ._ ._.. ..-. . _ _  - .__ - -. . . . ._ __. - __. _ _ _  - ._..GEMMA, 66. 

63. HYPOPLECTRUS LAMPRURUS. 

Serranus lampmrua Jordan & Gilbert, Bull. U. S. Fish Comm., 322, 1881 (Panama). 
Hypopleotrus lamnprurue Jordan, Proc. U. S. Nat. MUS., 376, 1885 (Panama). 

Habitat.-Panama fauna. 
li!tymology.-Aa,urpp6;, bright; dopd, tail. 

This species is known only from it single specimen, taken by Professor Gilbert at 
Panama. 

It is well distinguished from the Atlantic species by the much smaller scales. The 
single type has almost exactly the coloration of the form called Hypoplectrus ohlorzcrus. 
We can only guess as to the color variations which it may undergo. 

64. HYPOPLECTRUS PUELLA. 

(VACA.) 

a. var. puella. 

Plectropomapuella Cuv. & Val., Hist. Nat. Poiss., 11,405, plate 37, 18'28 (Martiuique) ; Storer, Synopsis 
Fish. N. Am., 282,1846 (copied) ; Poey, Memor. Cuba, I, 62,1851 (Havana) ; Giinther, Cat. Fish. 
Brit. Mns., I, 165, 1859 (Jamaica). 

Hypopleotrue puella Poey, Synopsis Pisc. Cubens., %90, 1868 (Havana) ; Poey, Enumeratio, 23, 1875, 
(Cuba). 

b. var. vitulinue. 

Pleolroponia vitulinum Poey, Memor. Cuba, I, 68, $851 (Havana). 
Hypoplectrus vitzil~nua Poey, Enumeratio, 23, 1875 (Havana). 

e. var. ptnnivariua. 

Hypoplectrus pinnivariua Poey, Synopsis Pisc. CubenB., 291, 1868 (Havana) j Poey, Euumeratio, 24,1876 

d .  var. mawliferus. 
(Havana). 

Hypopleotrua maculiferua Poey, Ann. Lye. Nat. Hist. N. Y., X, 78, t&b. 1, X, 2, 1871 (Havana); Poey, 

e. var. guttavariue. 

pleotropoma guttavarium Poey, Memor. Cuba, I, 70, 1851 (Havana) ; Giinther, Cat, Fiah. Brit. Mus., I, 

Hypoplectrua guttuvariua Poey, Synopeie Pisc. Cubens., 291, 1868 (Havana) ; Poey, Euumeratio, 24, 

Pleotropoma me2anhorina Ctuichenot, '' Poiss., in Ramon de la Sagra, Hist. Cuba, 18, pl. 1, 6g. 1 'I (about 

Enumeratio, 24, 1875 (Havana). 

166, 1859 (copied) ; Cope, Trans. Am. Phil. SOC., Phil., XIV, 466, 1871 (St. Croiu). 

1875 (Havana). 

1855.) 
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f. var. gummigutta. 

Plectropoma gumniigutta Poey, Memor. Cuba, I, 70, 1851 (Havana) ; Giinther, Cat. Fish. Brit. Mus., I, 

E!popZectrus gunmigutta Poey, Synopsis Pisc. Cubons., 290, 1868 (Havtma) ; Poey, Enumoratio, 23, 1875 

g. var. aberra~zs. 

Hypoplectruo aberrans Poey, Synop. Pisc. Cubenu:, 291, 1868 (Havana) ; Poey, Enurneratio, 24, 1875 

166, 1859 (copied). 

(Havana). 

(Havana). 
h. \‘%re lZCCCn8118. 

Plectropnca accenounc Poey, Motnor. Cuba, I, 72, 1851 (Havana). 
Eypoplectrus U C C C I L B U S  Poey, Synopsis Pisc., Cubons., 290, 1868 (Havana); Pooy, Euumeratio, 24, 1875 

i. var. o@nio. 

’ 

(1Iaveua). 

Plcctro~,oma afiine Poey, Momor. Cnba, 11, 427, M i 0  (Havaua). 
Hi~pplectrcto afiuis Pooy, Enorueratio, 24, 1875 ( Hnr~~,un). 

j .  var. ohlowrue. 

Pleotroponsa oklorurunz Cuv. & Val., Hist. Nat. Poiss., 11, 406, 1828 (Martiniquo) ; Storer, Synopsis Fish. 
N. Am., 283, 1846 (oopiod); Ounthor, Cat. Fish. Brit. Mus., I, 1G7, 1859 (Martiniquo); C o p ,  
Trans. Am. Phil. SOC., Phil., XIV, 466,1871 (St. Croix); Vaillau t & Bocourt, Miss. Sci. Mox., IV, 
104, 1674, pl. v, f. 2. 

H~p~pZecti*us chlort~rus Pouy, Synopsis Pisc. Cubens., 290, 1868 (Havana). 
Sert*nnns clilorurus Jordan & Gilbert, Synopsis Fish. N. Am., 537, 1883. 

1. var. nigricaits. 
Plectropoina nigrioane Poey, Momor. Cuba, I, 71, 1851 (Ilavana). 
Hypopleotrus nigricans Poey, SYUOpSis Piso. ciibcus., 290, 1868 (Havaua) ; Pooy, Ann. Lyo. Net. Hist., 

35, 1871 (Cuba); Pooy, Enumeratio, 24, 1d75 (namo only); Jordan & Gilbert,, Synopsis Fish. N. 
Am., 918, 1883; Goode & Bean, Proo. U. S. Nut. Mus., 238, 1882 (Gulf Mexico); Jordan, Proo. 
U. S. Nat. Mus., 149, 1884 (Florida Keys) ;  Jordan, Cat. Fish. N. Am., 83, 1885. 

ns. var. Indigo. 

(ARIL.) 

Pleotvoponia’indigo Poey, Memor. Cuba, I, 69, 1t351, tab. 3, fig. 1 (Havana); Giinther, Cat. Fish. Brit. 
Mus., I, 166, 1850 (copied). 

LZypopleotrue indigo Poey, Ryiiopsis Piso. Cub, 290, 1868 (Ilavane); Poey, Ann. Lyc. Nat. Hist,, 35, 
1871 (Cuba); Poey, Enumeratio, 23, 1875 (name only); Jordan, Proc. U. S. Nat. Mus., 1886, 39 
(Havana). 

n. var. bovinits. 

Pleotroponta bovinun, Poey, Memor. Cuba, I, G9,’ 1851 (Havana); Giinther, Cat. Fish. Brit, MUS., I, 166 

&!ypopk?otrUS bOVinU8 Poey, Synopsis Piso. Cubens., 290, 1868 (Havana) j Poey, Euumeratio, 23, 1875 
(oopiod). 

(Havana). 

Habitat.-West Indian fauna. 
Etymology.-Paella, a little girl. 

We have exauined large numbers of specimens of this cype in the museum a t  Calm- 
bridge, and elsewhere. The best series seen is that sent by Pooy to t h e  museum from 
Havana. So far as we can discover, the various nominal species of this type are ab- 
solutely identical in all respects except i n  color. Many of them-e. g., puclla, ittdigo, 
chlorurus-seem at first sight to be certaiuly difi’trent. Nevertheless each of these 
forms is subject to wide variations, and from the material which w e  have seeti ~0 can 

Bull. U. S. F, O., 88-26 
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draw no other conclusion than this. All belong to a single species, which varies ex. 
cessively in its coloration. Blue, yellow, and black are arranged in great variety of 
patterns, in different specimens, and the cause of such variation is still unknown. 

The following localities are represented in the specimens examined by us: 
PzcelZa, Havana; St. Thomas; St. Croix. 
Vitulinus, Havana. 
Piltnivarizcs, Havana. 
Maculiferq Havana. 
Guttavarizcs, Havana. * 

Chlorurus, Havana. 
Nigricans, Florida Keys j Havana j St. Thomas. 
Indigo, Havana. 
The other nominal species we have n?t seen. 

65. HYPOPLECTRUS CROCOTUS. 

Plectropoma orocota Cope, Trans. Am. Phil. Soc., Phil., XIV, 466, 1871 (St. Martin's, W. Iudios). 

Habitat.-West Indian fauna. 
Etymology.-Crocotus, saffron color ; from crocus, saffron. 
We have not seen this species. The single kuown specimen is no longer to be found 

in the museum of the Academy at Philadelphia, Pa. 

66. HYPOPLECTRUS GEMMA. 

Hypopleotrue genimaGoode & Bean, Proc. U. S. Nat. Mus., 428, 1882 (Garden Key, Fla.); Jordan, 
Proo. U. S. Nat. Mus., 149,1884 ; Jordan, Cat. Fishes N. Am., 8d ,  1885. 

Habitat.-West Indian fauna ; Florida Keys. 
Etymology.-Gemma, n jewel. 
Two specimens of Hypoplectrus have been described, both of which are said to differ 

from the type of Hypoplectrus puella in the smaller males. These two, described 
under the specific names of crocotus and gemma, diff'er widely in color, and apparently 
in the form of the caudal fin. 

As we know that the differences in coloration are almost valueless for specific dis- 
tinction in this group, the assumed difference in tho form of the caudal alone prevents 
us from r e g a r h g  crocotus and gemma as color varieties of the same form. We have 
not seen either of these nominal species, both of which are known from a single 
specimen. 

Genus XV1.-PARAGABRAX. 

Paralabrax Girard, Proc. Acad. Nat. Sei. Phila., 1856, 131 (nebulifer). 
Atractoperca Gill, Proo. Acad. Nat. Sci. Phile., 1861, 165 (clathratue). 
Oonioperca Gill, Proc. Acad. Nat. Sci. Phila. 1863, 80 (albomaculatus). 

e 

TYPE.-.Labrax nebulifer Girnrd. 
Etymobgy.-napd, near j Labrag, old name of the genus Morone; from the Greek 

This genus is very close to Uentropristis, with which it agrees very nearly in the 
The scales are, however, much smaller than in Centropristes, the 

l@paE, sea-bass. 

form of the skull." 

no doubt of their general agrecment in  this reopeot with the other speoies. 
* We have not examined the skulls of Paralabrax alboniaczclatus or of P. humeralis, though we have 
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oaudal fin is always lunate, and some of the anterior dorsal spines are in all tthe species 
considerably elevated. The number of soft rays in the dorsal is also greeter in 
Paralabrax than in Centropristis. The five known epecies of Paralabrax are found on 
the Pacific coast of America, while those of Centropristis are confined to the Atlantic 
coast. 

There is no warrant for the separation of either Atraotoperoa or Bonioperoa as 
genera distinct from Paralabrax. 

ANALYSIS OB SPECIES OF PARALABRAX. 

Q. Interorbital area more or less scaly; the scales extending forward at least to the middle of pupil ; 
gill-rakers x +14 to 17 ; preorbital broad, as broad as eye in adult ; some of the serrm on 
lower limb of preorbital hooked forward. 

b. Scales on top of head extending forward as far as front of eyes ; no round dark spots anywhere 
except on cheeks and preorbital region ; body rather elongate ; wer jaw projecting; eye 

rather narrower than the preorbital; first two dorsal spines short, the  third very long, 
three times second and nearly 2 in head ; tioft dorsal rather low ; caudal slightly lunate ; 
second analspine as long as third and much stouter; pectorals moderate, l+ in  head;' color 
greenish, with irregular palc arid dark mottling and traces of dark oblique cross-bars; 
fins dusky, mottled ; preorbital, suborbital, and checks profusely marked with round or- 
ange spots; a dark streak downward and backward from eye; head 23 in length; depth 
36.; D. X, 14; A. 111, 7 ;  scales 14-72-24 .__ _-. .-_. -____. __.. _ _  ___. .____. .NEBULIBEH, 67. 

bb, Scales on top of head extending forward only to middle of eyes; head and sides of body every- 
where covered with dark orange spots; gill-rakers short and thick, x -t 12, the longest 2+ 
in  eye; body moderately elongate; lower j a w  projecting, but  less so than in P. nebulifer; 
eye small, 5 to  6 in  head, shorter than snout ; maxillary reaching middle of eye, 2% in  head ; 
scales quite rough. Second dorsal spine short, not half the third, wbich is 1% in head, the 
fourth scarcely shorter ; second anal spire shorter than third ; pectoral moderate, I& in  
head; caudal slightly concave ; color olive brown, thickly covered everywhere above with 
dark hexagonal or roundish spots, so close together as to  leave the ground color appearing 
as reticulations around them ; these spots are more or less confluent on the back, and are 
most distinct, and tingod with orange on sides of head, on branchiostegals, and on base of 
pectorals; about seven dusky cross-bars aloug the sides, in which the spots are deeper in 
color and  more confluent; a bluish stripe from eye across cheeks ; lower parts yellow ; soft 
dorsal and caudal with bronze spots. Head 3 in length ; depth 3 ; D. X, 14 ; A. III,7. 

aa. Interorbital area chiefly naked,' the  scales on top of head beginning more or less behind the pupil; 
gill-rakers, x + 17 to 22. 

o. Preorbital rather broad, more than three-fourths width of eye; side8 of back with large white 
spots; fourth dorsal spine usually higher than third, EO that  the posterior margin of the 
dorsal fin is deeply concave ; snout 34 in head; eye 5*; least width of preorbital 6 ;  inter- 
orbital area flattish, the scales beginning opposite last part of pupil ; maxillary 2; nostrils 
small, subequal; gill-rakers shortish, x+ 19; first dorsal spine short ; second one-third 
longer; third more than three times second; fourth still longer (in specimens examined 
by us, ueually not longer in  adults, according to  Dr. Steindachner, 2% in head), the fin thus 
very deeply notched ; anal spines short, graduated, the second 4% in head ; aaudal lunate; 
color, in  alcohol, dark above, abruptly pale below ; a large, dark, oblique dash below eye, 
covering most of cheek ; a row of five, oblong, horizontal, white blotches just bglow lateral 
line; first and second largest, about a8 long as eye ; a single one as large a8 third blotch 
above this row below the second to  fourth rays of soft dorsal ; caudal dusky, its central 
and posterior par t  pale ; anal and ventral black ; pectoral pale ; spinous dorsal dusky at 
base; soft dorsal mottled with dark. Head 2% in length; depth 3Q; D. X, 14; A. III,7; 
scales 70.. . --. . - - -. . - - - _. . . -. . -. - -. . - - -. . - - -. . . . -. - - .. - - - -. -. - -. - ALBOMACULATUS, 69. 

According to  Dr. Steindaohner, the top of the headis 

moderate, shorter than snout, about 5& in head ; mouth limge, t k e maxillary 2% in head, , 

scales 1'&'70(pores)e5 . . . . . . - - -. - -. - . - - - -. . -. - - - - - -. . . - - -. . - - - - . MACULATOFASCIBTUS, 68. 

* This character may prove unreliable. 
chiefly scaly in Paralabrax humeralie. 
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cc. Preorbital narrow, not two-thirds width of eye. 
* 

d. Caudal forked; snout 3% in head; eyo 5+;  preorbital narrow, three-fifths width of eyc; max- 
illary 2& in head ; top of head naked from back part of eye ; gill-rakers long, x + 17; teeth 
small; preopercle strougly serrate, the lower teeth turuedformard ; first dorm1 spine short; 
second half longer: third 2% times length of seeofid, 2 in head ; foiirth a little shorter, the 
others gradually shorter, the niuth lougcr than the second ; anal spines small, graduated ; 
the  second 44 in bead; pectoral long, l b  in head; caudal forked, the upper lobo thelouger ; 
Color (faded in our specimens), accordiug t o  Steindaohuer, dark olive, with eix or soveu 
dark cross-shades ; hcad with numerous bluish spots edged with darker; body with round 
dark brown spots, smaller than pupil, most conspicuous ou caudal pedtincle ; vertical fins 
dusky especially at tip, their basal parts showing ifale reticulatiom around dark spots ; 
ventrals blackish ; peotor:tls Yale, with a largo lunate dusky blotch at base. Head %+ in 
length; depth 3%. D. X, 14; A. 111, 7; scales 17-67(pores)-32 .--- -. . - - - -  HUMEI~ALIB, 70. 

dd. Caudal slightly lunate, not forked; body elongate, more compressed tltan in related q)ccies ; 
snout p o i n t 4  ; eye shorter than snout, 44 in head ; preorbital narrow, not so broad as 
maxillary, less than half width of eye ; maxillary 22 in head ; gill-rakers rather loug, 
x + 20; third, fonrth, and fifth dorsal spines about equal, the third twice the Becond, 2 in 
head ; second aual spinclonger than third ; caudal fin slightly lunate; color grayish green, 
with obscure broad rlnsky stroaks and bars; sides oftou shadcd and mottled with bluish 
aud greenish, but usually without distinct spots ; a broad, dark, longitudinal shade along 
axis of body ; belly plain silvery gray. Head 3 in  length ; depth 3 ; D. X, 14  ; A. IEI,7. 
Scale8 14-73-23. - . - - -. - - - - __. . . - - -. . - - ~ - . . - - - - . . - - - -. . - - __. - -. . . - -. CLATHRATUB. 71. 

67. PARALABRAX NEBULIFER. 

(“JOHNNY VICIIDE.”) 

Labrax aebitlifer Girard, Proc. Acad. Nat. Sci. Phil., 142, 1854 (Monterey). 
Paralabrun w b u l i f e r  Girard, Proc. Acad. Nat. sei. Phil., 13%, 1856, (Monteray) ; Girard, U. S. Pac. R. R. 

Survey, 3, pl. xii, fig. 1, 1868 (Monterey); Guuther, Cat. Fish. Brit. Mus,, 1, 62, 1859 
(Monterey). 

Serranus nebulifcr Steindachner, Ichth. BeitrBge, 111, 1,1875 (Monterey ; San Diego) ; Jordan & Gilbert, 
Proc. U. S. Nat. Mus., 456, ld80, (Aloutereg ; S s n  Pedro ; Sen Diego) ; Jordau di Jouy, Proc. u. 
S. Nat. Mus., 12, 1831 (San Diego) ; .Jordan & Gilbert, Proc. U. S. Net. Mus., 4’7, 1881 (Son 
Pedro, Sau Diego) ; Jordan di Gilbert, Proo. U. S. Net. MUH., 278,1881 (Ascension Id.)  ; Jordan 
&Gilbert, Syuopsis Fish. N. Am., 636, 1883 (Monterey); Jordan, Cat. Fish. N. Am., @3, 
1885; Jordan, Nat. Hist. Aquat. An., 413, 1886 (Sau Pedro ; Mouterey). 

Habitat.-Cokt of Southern California from Monterey to Magdalena Bay. 
Etymolog~.-Nebul~fe,fer, bearing 8 cloud, from the coloration. 

This species is common on the coast of southern Califoruia. It lives in  shallow 
It reaches B length of about water and is regarded as a food-fish of excellent quality. 

18 inches. 
68. PARALABRAX MACULATOFASCIATUS. 

(SPOTTED CABRILLA.) 

Sepratzue maculatofaseiatus Steindachner, Ichth. Notizeu, VII, 5, 1868 (Mazahlan) ; Vaillaut & Bocourt, 
Miss. Sci. au Mex., IV, 72, 1874; Jordan & JOUy, h o c .  u. s. Nat. Mus., 1%, 1881 (Sail Diego) ; 
Jordan & Gilbert, Proc. U. S. Nat. MUS., 46, 1881 (Sari Pedro; San Dicgo); Jordau & Gilbert, 
Synopsie Fish. N. Am., 636, 1883 (San Diego) j Jordan & Gilbert, Bull. U. S. Fish COW., 107, 
1882 (Mazatlan); Jordan, Cat. Fish. N. AIU., 83, 188.5 (iiaiite only) ; Jordau, Proc. u. S.  Nat. 
MIIS., 376, 1885 (Mazatlan); Jordan, Nat. Hist. Aquat. A u k ,  1886, 414. 

Swratbun acantltophorus Bocourt, AIIU. Sci. Nat., X, 1870, 223 (V’cst coast of Mexico). 

Habitat.-Lower Californian faiiiia, Sa11 Pedro to Mazatlau. 
~tymololly.-,Mnculatus, spotted ; fnscitr tU.9, biuded. 
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This species is abundant about Sau Diego, and thence southward as far as Mazat- 
lan. It is :I good food fish, similar iu quality to the yreceditig species, but reaching a 
smaller size. 

69. PARALABRAX ALBOMAGULATUS. 

Serranas albomaculatus Jeuyus, 2031. Beagle, Fishes, 3, pl. 2, 1840 (Galapagos Archipelago) ; Giiuther, 
Cat. Fish. Brit. Mus., I, 105, 18.59 (copied); St,oiudachuor, Ichth. Beitrlge, IV, 4, 1875, pl. 1, f. 2 
(Panama; Galapagos); Jordau, Proo. U. S. Nat. Mus., 376, 1886. 

ParalaZwax albon~acalatus Jordan & Bollmau, Proa. U. S. Net. Mus., 1889,181 (Charles and Albemsrle 
Islands; Galapagos). 

Comoperca (albonmaulata) Gill, Proc. Ac. Net. Sei. Phih., 18ti3, do. 
Swraiius ~lunwI*&9 Giiuther, Proc. Zool. SIJO. London, 1877, 68. 

Hdittst.-Galapagos Islands, north to Panama. 
Etymology.-Albus, white; .maculatus, spotted. 
The specimens examined by us are iu the muscum a t  Cambridge and came from 

Indefatigable Island, James Island, and Albemarle Island, of the Galapagos group. 
No. 10,222, 2 feet in length, froin Tndefatigatble Island, is the special type of our de. 
scriptiou. The peculiar arid handsomo coloration of this species separates it at once 
from the others. According to Dr. Steiudachuer this species is quite commou in the 
deep channels separariiig the Galapagos islands from each other. Other specimens 
lately examined were taken by the Albatross. 

70. PARALABRAX HUMERALIS. 

Serranus I~umeralie Cuv. & Vel., 11, 246, 1823 (Chili) ; Leseou, ‘( Voysga Coquille, Zool., 11, 2%; ?’ Gay, 
Hist. Chile, Zool., 11,149, 1817; Giiuthcr, I, 104 (copied) ; Iluer, Neiie Fische alii dum Museum 
GodefYroy, 1868, 4 (Peru) ; Steiudachuer, Iclith. Notizen, V11, 3, 1868 (Chili). 

Servanus seniifacrciatus Gay, Hist. Chile, Zld., 11, 151, with plate, 1847 (Juan 1hm:mtlez). 
Peroicl~tliys godcfvoyi Giiuther (Iqaiqnu) ( f ide  Stuiudachuor). 

Habitut.--Coasts of Peru ixnd Chili. 
Et~nLology,-HuneraZis, pertaining to th0 humerus or shoulder, froin the dusky 

shoulder. 
Wo kuow this species from speciiuens (10097) in the niuseum a t  Gainbridge, col- 

lected at Callao, Peru, by Dr. Stcindachner. Thew spociiiicirs are doubtless idautical 
with the very yonng examples originally described by aurier  and Valenciennes, 
although their coloratiou is not quitc the satne. 

These specimeus ditfer iu several respects from the description of Serranus liun~e- 
ralis given by Dr. Kuw, but all probably belong to om species. 

The figure arid scnuty description of florranus semifasciatws Gay seein to agree Fairly 
with Paralabrax hurneralis.* The geueral characters, so far as showri in the figure 
agree very well, especially as to the geueral form, the artuature of the preopercle, and 
the forms of the fins. The descriptiou is taken from the  drawing, arid is valueless as 
regards details, the fin rays, except those of the spinous dorsal (x) not being counted. 

The account of the coloration is apparently drawn from life, which doubtless ex- 
plains t h e  difference between it  and that above given io the text. 

* Dr. Stciudaohuer observes (Icht,li. Beitr., VII,  24, 1878) : (‘Perciol~tltya godefroyi, Giiuther, aus 
Iquique ist eiu Meoresbewohuor, geliijrt zur Jat tung &‘evrai~us uud fiillt, mit Serrat~cr liunreralis C. V .  = 
S. eenvifasoiatus Goy zusauimeu, eiiier Art diu iiscli 1)r. Giiuther’s systematiaohur Auordnuug der Fische 
zur Gettuug Centroprietie bexoguu wercluu iiiiieste.” 
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The following is the original description : 
Serranus aeniifasciatus. 

S. corpore elongato, supra cinereo-ccsrulescente transverse vittis rubris fasciato; capite lateri- 
busque frequentibus parvulis maculis rubescentibus variegatis ; abdomine albicante-ccurulescenre j dor- 
sali medio emarginata caudalique fuscis rubro-punctatis; peotoralibus rufus ; ventralibus ac anali 
nigrescentibus ; oculis mediooribus, rubris. 

Describimos esta especie segun un desefio que hicimos de ella en Juan Fernandez ; esmuy parecida 
de 10s anteriores Serrauos, partioularmeute de 10s dos primcros; la forma general de si1 cuerpo se pro- 
longs bastanta; el dorso est6 redondeado y su altum es la cuarta parte de la longitud total; cabeza 
d g o  grande, ch ica ,  y tau larga como la elevacion del Pez ; hocjco levemente arqueado ; boca grande, 
y las dos quijadaa casi ignaleles; 10s dientes no so perciben en el dibujo; ojos medianos y en medio de 
la cabeza; op6rculo fine 6 igualmente deutado a1 rcdedor; la dorm1 tienc una profunda escotadura 
entre su parte blanda y la parte espinosa ; esta se compone de dies rayos s6lidos, 10s dos primeros mas 
cortos que el tercer0 y cuarto, que son 10s mayores; 10s otros seis van disminuyendo proporcional- 
mente: la parte blauda es mas larga que la espinoaa, igual en toda su estension y casi triangular; las 
pectorales son ovales y pequefias 6 proporcion de la espocie, aunque bastante snchas; lu anal es tam- 
bien pequefia, con tres espinas, de las cuales la primera es la  mas corta, y la segunda y tercera tau  
largas como 10s rayos blandoe que  las siguen ; la caudal est6 uu poco esootada; no podemos contar 10s 
rayos en el dibujo. 

Color: de  un azul ceniciento sobre el dorso, con seis 6 s i d e  medias bandas verticales de oolor de 
Iadrillo, y 10s lados y Is cabeza sembrados de infinitas manchitas rojizas; el veintre es azulado, leve- 
mente bafiado de blauquizo; la dorsal y la caudal tienen manchas rojas sobre un fondo moreno; la 
pectoral parece bermoja; las aletas abdominales y la anal son negruscas. 

Longitud total, 11 pulg. 
“Esta especieno esmuy comun enlos maresde Chile.” (Gay, Historiade Chile, tomo 11, pp. 151-152). 

71. PARALABRAX CLATHRATUS. 

(CABRILLA.) 

Lubrax clathratuo Girard, Proc. Ao. Nat. Sci. Phil., 143, 1854 (Sau Diego). 
Paralabrax clathratue Girard, Proc. Ac. Nat. Sci. Phil., 131, 1856 ; Girartl, U. S. Pac. R. R. Survey, 34, 

Btraotopmcu olatkrata Gill, Proc. Ac. Nat. Sci. Phil., 164, 1861. 
Seiranua c2athrutus Steindaohuer, Ichth. Beitrgge, 111, 1, 1875 (Monterey ; Sen Diego) ; Jordan & Gil- 

bert, Proc. U. S. Not. Mus., 456, 1880 (Montereg; Santa Barbara; SauPedro; San Diego); 
Jordan & Jouy, Proo. U. S. Nat. Mus., 12, 1881 (San Pedro; SantaBarbsra; SanDiego; Mon- 
tereg); Jordan & Gilbert, Proc. U. s. Nat. Mus., 47, 1881; Jordan & Gilbert, Synopsis Fish. 
N. Am., 505, 1883; Rosa Smith, Proc. U. S. Nat. MUS., 234, 1883 (Todos Santos Bey, Gal.); 
Jordan, Cat. Fish. N. Am., 83, 1885 (name only); Jordan, Nat. Hist. Aquat. An., 413, 1886. 

Rubitat.-Coast of southern California, from San Francisco to the Oerros Islands. 
Etymology.-Clathratus, lattimd, from the lattice-like markings. 

This is the most abuddant species of Paralabrax on the California coast. It is an 
excellent food fish, and it reaches a weight of nearly 5 pounds, and length of 18 
inches. 

Genus XVII.-CENTROPRISTItS. 

1858, pl. xii, fig. 5 (Sau Diego); Giinther, Cat. Fish. Brit. Mus., I, 63, 1859 (Ban Diego). 

Centropristes Cuvier, RBgne Animal, Ed. 2,1829 (nigrioana). 
Centroprietis Cuvier & Valenciennes, Hist. Nat. Poiss., III,56,1829 (nigrioans). 
Triloburus Gill, Cat. Fish. East. Coast U. S., 30,1861 (name only, trifurca). 

TYPE. - Uoryphcena nigrescens Bloch & Schneider = Perca striata L. 
Etymology.-Kt%rpov, spine ; n p r a q ‘ ~ ,  saw. 
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This genus is very close to  Serranus, from which it differs chiefly in the form of 
the upper part of the skull, which approaches somewhat more nearly to  the condition 
seen in the Epinephelinm. The supraoccipital crest is much longer than in Serranus, 
and it encroaches more on the frontal region. The three species of Oentropristis are 
closely related, end are not very different from the species of Paralabrax. 

ANALYSIS OB SPECIES O F  CENTROPRISTIS. 

a.  Dorsal spines with dermal flaps, which scarcely project beyoud the tip of the spine; longest dorsal 
spine less than half length of head (Centropria5s). 

b. Caudal fin with its angles little produced, the longest ray not exserted for a distance equal to  the 
length of the fin ; gill-rakers about 20 ; scales on cheek in  more than seven. rows; body robust, 
the back somcwhat elevated anteriorly; eye small, nearly 5 in  head; lower jaw projecting; 
maxillary 2) iu head; teeth in broad bands, the cauiues sua l l ;  posterior border of preoper- 
cle finely serrate, the angle and lower border with larger teeth; dorsal spines rather strpng, 
the middle ones rather higher than the posterior, which are lower than the soft rays; highest 
dorsal spine 2 in head; none of the spines filamentous; pectorals very long, 1) in  head; anal 
spines graduated; color dusky browu or black with paler longitudinal streaks; dorsal with 
oblique light and dark stripes; young with a black longitudinal band, many dark cross- 
shades, and a large black spot on last dorsal spines. Sexes notably different, the fin rays 
longer in  the male. Head, 2% in length; depth 3. D. X, 11 ; A. III,7. Scales 5-52-13. 

STRIATUS, 72. 
bb. Caudal fin with its upper and lower lobes filamentous, much produced, the  middle rays still 

longer, length of longest ray in  the adult 2 iu body; gill-rakers about x + 12; scales on 
cheek in seven rows; color grayish, each side with threelongitudinal rowsof quadrate black 
blotches, the uppor series obscure, the second fro tn eye below the lateral line to  caudal quite 
diatinct, the  third series composed of shorter spots on a level with the lower half of the pec- 
torals; some jet-black spots about opercle and above axil; dOrS51 with a series of jet-black 
spots along its base; caudal with the middle rays black at their tips, the outer pale; jet. black 
spots on middle rays. D. X, 11; A. 111, 7, lat. l., 52. .__.__ .____. ______.____. oCYURU8,73. 

aa. Dorsal spines, or some of them, tipped with fleshy filaments, which project considerably beyond the 
tip of the spine; longest dorsal spine about hnlf length of head ; caudal lobe8 more or lees 
produced (miloburus Gill). 

0. Body rather elongate, little compressed, the anterior profile nearly straight; eye large, as long 
as suoht, about 4 i n  head; mouth large, the lower jaw projecting, the maxillary 2 in  head, 
reaching beyond middle of eye ; lower edge of suboperole, interoperole, aud preopercle finely 
serrate, thesorra on he angle scarcely enlarged; gill-rakers rather long, about x+ 12 ; canines 
small; top of head naked; ten rows of scales on cheek; dorsal spines slender, graduated 
rapidly to the third or fourth, thence decreasiug t o  the last ; fourth dorsal spine 2 in head ; 
anal spines graduated, the second 4 in head; pectorals 13 in head ; color olive-gray ; sides 
with about seven broad, diffuse, brown bars extending from back obliquely forward to  level 
of pectorals ; a large black spot on membrane of last dorsal spines; dorsal filaments scarlet; 
caudal with irreguliir cross-rows of round brownish spots ; other fins similarly marked. Sexea 
little different. Head 23 in  leugth; depth 3&. D. X, 11; A. 111, 7. Scales 6-52-14. 

PIIILADELPHICUS, 74. 

72. CENTROPRISTIS STRIATUS. 

(THE BLACK SEA-BASS, BLACK-FIBII, TALLY-WAQ, HANNAIIILL, BLACK-WILL, BLACK HARRY.) 

Labrue stlfutua Linnsus, Syat. Net., Ed. x, 1758, 285 (‘‘America,”) description very brief, but not t o  be 
referred to  any other fish). 

Peroa atraria Linnmus, Syst. Net., XII, 485, 1766 (Carolina) ; Gmelin, Syst. Nat., 1314, 1788 (copied) ; 
Bloch & Schneider, Syst. Ichthy., 88, 1801 (copied); Gronow, Syst., Ed. Gray, 111,1854 (Copied). 

Centroprirtie atrurizcs Giiutber, Cat. Fish. Brit. Mus., I, 86,1859 (Now York); Holbrook, Iohth. S. Caro- 
lina, 42,1860 (Carolina) ; Gill, Cat. Fish. East Coast N. Am., 28, 1873; Goode & Bean, Fishes 
Eaeex Go., 19, 1879 (Nahant; Salem ; Beverly Bar). 
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Serranus atrariics Jordan & Gilbert, Synopsis Fish. N. Am., 533, 1883 ; Goode & Bean, Proc. U. S. Nat. 
Mils., 23d, 1882 (Gulf of Mexico) ; Jordan & Gilbert, Proc. U. S. Nat. Mus., 600,1882 (Charles- 
ton); Bean, Cat. Internat. Fish. Ex. Lond.. GI, 1883 (Matanzas River Inlet, FIB.); Jordan & 
Swain, Proc. U. S. Nat. Mus., 231, 1884 (Cedar IIeys, FIB.); JOI.~;LII, Cat. R s h .  N. Am., 8P,l88:1 
(name only) ; Goode, Nat. Hist. Aquat. Au., 407, 1886 ; Jordan, Proc. U. 8. Nat. Mus., 1886,2; 
(Beaufort, N. e.). 

BZack$atish SchGpf, Schriftcn der Naturforsch. Freunde, Berlin, VIII, 164, 1788 (New York). 
Percafihrua Walbauin, Artudi Piscium, 336, 1796 (after SchSpf). 
Serranus furuus Jordan, Proc. U. S. Nat. Mus., 546, 1884; Jordau, Cat. Fish. N. Am., 82, 1835. 
CorypAmna nigrescei2.s Blocli & Schneider, Syst. Ichthy., 297, 1801 (New York). 
Lu~anu.9 trilobus L:ic6pBde, Hist. Nat. Poiss., IV. 246, 1802 (loc+ty unknown). 
Serranus nigrescena Jordau & Gilbert, Ryuopsis Fish. N. Am., 917, 1883. 
Perca varia Mitchill, Report Fishes N. Y., 415, pl. 3, fig. 6, 1815 (New York). 
Centropriatis variva l’utnam, Proc. Esscx Iust., 144, 1855 (Salem Harbor); Storer, Hist. Fish. Mass., 58, 

p1. ii, fig. 4, 1867. 
Centroprisles nigricans Cuv. di Val., Hist. Nat. Pois~., 111, 37, pl. 44, 1829 (New York) : Cavier, “Rbgne 

Aniuial, Ed. Val., pl. 9 a, fig. 18;” Storer, Fish. Mass., 9, 1839 (Iiolmes’ Hole); Dekay, Nuiv 
Yorlr Fauna, Fislies, 24, 1842, pl. ii, fig. 6 ;  Linsley, “Cat. Fishes Conn., 1844;” Storer, 
Synopsis, 287, 1846. 

Centropristes rufua Cuv. & Val., Hiat. Nat. Poiss., 111, 47, 1829 (Martiniyue 8); Storer, Synopsis, 28d, 
1846 (copied). 

Serranus rufus Jordau, Proc. U. S. Nat. Mus., 1836, 533 (note on type of C. rufue). 

Habitat.-Atlantic coast of CJnited States, Cape Ann to Florida. 
Etymology,-Striatzts, striped. 
This is one of the common food fishes of our Atlantic coast, from Cape Cod at 

least as far south as the northern parts of Florida. It reaches a weight of about 3 
pounds, and the quality of its flesh is exoellent. Holbrook has waintaiued that the 
northern form of this fish (Perca striata = fuvvus = iaigrioalzs) is distinct from the 
southern atrarizcs. The northern form (striatus) is said to have the air-bladder simple 
and the pectoral fin as loug as the ventrals. I n  the southern fish (atrarius) the air 
bladder is sncculated and the pectoral longer than the veutral. We have been uuable 
to verify these differences and doubt their permanence. There are, however, marked 
sexual differences in the adult fishes, the male having the fin rays more prolonged and 
the form of body different. 

The specimens before us are from Wood’s Holl, Beaufort, Charleston, and St. 
Augustine. 

The type of Centropristes rufus bas been exarnined by us in the museum at Paris. 
It is probably an ordinary striatus, with the caudal fin somewhat mutilated, and it 
very likely came from New York rather than from Martinique. 

Labrus striatus Linnzeus, with D. X, 11; A. 111, 8, with the dorsal spines 
6‘ ramentaceous,” and tbe body marked with lines alterutttely brown and white, m u s t  
haw0 been the young of some Oeentroprietis, in all probability of the present species. 

The naine striatus, being given in the tenth edition of the Sgstema Natura, has , 

priority over utrarius. 

. 

73. CENTROPRISTIS OCYURUS. 

Serranua trifurcico Goode & Bean, Proc. U. S, Nat. Mus., 238, 1882 (Gulf of Mexico); Jordan & Gilbert, 
Proc. U. S. Nat. Mus., 21’3, 18aS (Pensacoh); Jordau & Gilbert, Proc. U. S Nat. Mus., 307, 
18W (Gulf of Mexicoj; Jordan di Gilbert, Synopsis, 917 (Gulf of Mexico) (not Pcrca trifurco L. 1 

Serrnnus jhiladslpbictrs Jnrdnii & Gilbert, Proc. u. 8. Nat. Mus., 143, 1883 (Pensacoh) (not type). 
Seri~anue ocyunrs Jordaii Iyt Evermann, Proc. u. 8. Nnt. blus., 468, 18% (Punsacoh). 
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Habitat.-Gulf of Mexico, north to Pensacola. 
Etymology.-’Slxhs, swift  ; ohpd, tail. 

The specimens examined by us are from Pensacola, Fla. This species is very 
closely related to C. striatus, froin which it differs in coloration, and in the groat elonga. 
tion of the dorsal aud caudal rays. These characters are, however, little marked in the 
young. The species is scarce in the Gulf, all the known specimenw having been pro 
cured in deep water by Mr. Silas Steams. It may prove to be merely a deep-mater 
j-ariety of C. striatus. 

‘ 

74. CENTROPRISTIS PHILADELPHICUS. 

Pcrca phd,adeZpl&a Liunmis, Syst. Nut., Ed. X, 291, 1756 (Aiuerica); Linimiis, S y t .  Nat., Ed. xii, 484, 

Sewanus philadell~hicus Jord:tu & Gilbert, Proc. U. S. Nat. MIIS., GOO, 1882 (Charleston Harbor) ; Jordan, 

Pwca trifurca L~II~LUIIS,  Syst. Nat., Ed. XII, 489, 1766 (Carolina); Guielin, Syst. Nat., 1322, 1788 (Caro- 

C‘entropriatis trifurca Dekay, Report Now York Fauna, B’ish., 25,1642 (South Carolina); Storer, Synopsis, 

Centropristis trifuficrcus Holbrook, Ichth. S. Carolilia, 49, 18G0, pl. 7, fig. 1 (Charleston). 
Ai~thiaa trifur~us Giiutlier, Cat,. I ” i u h .  Brit. Mus., I, 91, 1859 (oopiccl). 
Serrai~irs t r ~ u r c a s  Jordan & Gilbert, Synopsis Fish. N. Am., W4, 1683; Goode, Net. Hist. Aquet. An.. 

Lutjaiius tridens, LacBpbde, Hi& Nat. Poiss., IV, 246, 1802 (Carolina). . 
Ccnlropis t is  lridciis Cnv. & Val., Hist. Nat. Poiss., 111, 43, 1629 (Carolina). 

1766; Gillelin, Syet. Nab., 1314, 1788 (copied). 

Proc. U. S. Nat.  Mus., 39, 1834; Jordan, Cat. Fish. N. Ani., 62, 1885. 

liua.) 

287, 184(i‘(Soiith Carolina). 

410, 1686 (Charleston). 

Editat.-South Atlantic coast of United States (not known froin the Gulf of Mex- 
ico, all the references from that region belonging to Centropristes ocyurus). 

~ t y m o l o g y . - L ’ ~ ~ i l a ~ e ~ k i o i ~ s ,  from the city of Philadelphia, where the species is not 
found. 

This species, like its relative, C. ocyurus, inhabits rather deep water, aud is conse- 
qneutly less frequently seen than the common Sea-bass. Our npecimens are from 
Charleston, S. 0. ’ 

Genus XVII1.--OR ATINUS. 
Gratinus Stoiudachuor, Ichthyol. Beitriige, VU, 19, 1878 (agaasizii). 

Tn&-OC’l^utiaus ugassixii Steindachner. 
.Zdfpnology.-Name unexplained j perhaps a diminutive of crates, 8 bundle of rods. 

This genus is related to l’aralahrax: aiid Prionodes, diflering in the form of the 
head aud in the prolongation of most of its dorsal spines, which are attenuated iiito 
filaments, without dermal appendage. One species is known, ib fish with a very 
peculiar physiognomy. 

ANALYSIS OF SI’ICCIES OF CIZATINUS. 

a. Body subfiisiform, moderately compressed, the bead long and low, the anterior profile gently 
curved j snout very long, 28 in head ; eye moclcratc, 7 to 8 in  head; head mostly s d e d  above 
and on sides ; the scnlrs on proorbital aud cheeks very small aud close set ; jaws naked j in- 
teroporcle scaly ; preorbital very deep, its lcust depth 5 to 6 in head; mouth very large, the 
maxillary 2+ in head, roacliing niiddle of pupil ; lowcr jaw much projecting; teeth moderate; 
uostrils ov:~l, subcqual, uear together ; opercnlar spines obscnre ; scales on opercles large, 
their bases oovcred with small scales; preopewle finely serrate on tho rounded posterior limb 
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only ; gill-rakers moderate, rather slender j third to  sixth dorsal spines greatly produced, ex- 
tending far beyond the membrane; the fourth highest, more than one-third length of body; 
first and second spines very short; soft dorsal naked; caudal fin slightly lunate, about half a8 

long as head; ventral shorter than pectoral, which is 24 in head; color greenish gray above, 
with darker olonds or obscure cross-bands, which disappear in  spirits. Head 2* in length; 
depth 32 t o  4. D. X, 12; A. 111, 7. Scales, 9-63-22.. . -.- __.. ._. - __.. _ _  - __. _ _  ..AQA~SIZII, 75. 

75. CRATINUS AGASSIZII. 

Cratinua agaeeizii Steindachner, Ichth., Beitr., VII, 19 (Galapagos Islands). 

Habitat.-Galapagos Archipelago. 
EtymoZogy.-Named for Louis Agassiz. 

We have examined two specimens of this singular species, collected by the A h .  
tross a t  Oharles Island, one of the Galapagos. The largest is about 18 inches long. 
The posterior half of the body resembles that of the species of ParaZabrax; the long, 
low head suggests Philypnus. 

Genus XIX.-DULES. 

Dules Cuvier, Rbgne Animal, Ed. 11,1829 (auriga). 
TPPE. -DU?~S auriga Ouv. & Val. 
Etymology.* Aoijloc, a slave, the fish being under the lash of the long dorsal spine. 

This genus contains but a single known species. It is very close to Prionodes, 
from which it differs in the presence of but six branchiostegels, and in the whip.like 
prolongation of the dorsal spine. It also bears considerable resemblance to Oentropris- 
tis. Most of the species referred by Cuvier and Valenciennes to Dules belong to the 
genus Kuhlia Gill (= Morolzopsis Gill = Paradules Bleeker). . .  

ANALYSIS OF SPECIICS OF DULES. 

a .  General form of Centropristie; branchiostegals 6, the first being obsolete; body rather deep and com- 
pressed, somewhat as i n  Hypoplectrzle, but less deep; anterior profile steep and nearly straight; 
mouth rather small, the lower jaw protruding; preorbital rather narrow, as broad as pupil; top 
of .head naked ; the  frontal area large and well defined, broader than long ; occipital crest low 
and short, Nhorter than the frontal area, the cranium much as in Paracentroprietie hepatua; 
teeth small, with no marked canines; gill-rakers rather short and slender, x I- 9; maxillary 2% 
in head; eye 3); snout 4. Scales large, those above in seriecl parallel with the lateral l i n e ;  scales 
on breast small ; third dorsal spine extremely long, reaching beyond middle of soft dorsal ; other 
bpines all short and even; soft dorsal moderate, a little scaly at base; dorsal not notched; 
caudal truncate; second anal spine in  head, as long as third, and a little stouter; pectoral 
1& in head. Coloration in   spirit^, brownish; a dark area from front of anal up to soft dorsal; 
before this a whitish area, upper parts with dark streaks along the rows of ~cales, these faint 
and not continuous; a dark band upward from middle of base of ventrals; fins clouded. Head, 
2s in  length ; depth, 2%. D. X, 13 ; A. 111, 7. Scales, 49 .. ___. - .___. -. -. . .’_ -. ...... AURIGA, 76. 

* Par ce nom de doules (eeclave) nom avons voulu indiquer la ressemblance de ces poiesons avec 
ceux que depuis longtemps nous avons appel6s th6rapon8, nom qui lu i -mhe,  assez arbitraire, n’est 
que le traduotion de 1’6pithbte donn6e it l’espbce de therapon d6orite le plus anoiennement (Z’Holocen- 
true itmu8 de Bloah).-Cuv. & VAL., III, 111. 
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76. DULES AURIGA. 

Duleo auriga Cuv. & Val., Hist. Nat. Poise., 111, 112, 18%9, pl. 51 (Brazil); Dekay, New York Fauna, 
Fishes, 1842, 34, pl. 10, ,f. 34 (New Pork-probably an error) ; Jeuyns, 2001. Beagle, Fishes, 
1840, 16 (Maldonado Bay, Rio Plata); Cestoluau, Anim. Nouv. on r a m  Am&. Sud, 1855, 6 
(Rio Janeiro); Giunther, I, 266 (Bahia) ; Jordan & Gilbert, Synopsis N. A. Fishes, 1883,542 (de. 
scription from the original type); Jordan, Proc. Ac. Not. Sci. Phila., 1884, 98. 

Habitat.-Coast of Brazil. 
Etymology.-Auriga, a coachman, from the whiplike Corsal spine. 

Our account of this species is taken from several specimeus (4531, M. 0. Z.), the 
longest about 6& inches long, collected by Professor Agassiz at Rio de Janeiro. The 
species seems to be not rare on the Bazilian coast, but there is no evidence of its 
occurrence in the West Indies or northward. 

Genus XX.-PARAUENTROPRISTIS. 

Paracentropristis Kluuxingor, Fische des Rothen Meeres, 1884, 16 (hepalus). 
TYPE.-Labrus hepatus Linilaeus 
Etyrnologg.-llapci, near ; Centropristis, an allied genus. 

This genus contains a single species, found in the waters of southern Europe. It is 
like Prionodes in many respects, but it has the top of the head closely scaled, a char- 
acter very unusual among the 8erranince. 

Olosely allied to Paracentropristis is the Japanese species Oentropristis hirurcdina- 
ceus C. & V., but as this species has the caudsl deeply forked, it will probably prove 
to be the type of a distinct section or genus. 

ANALYBIB OF SPEOIEB OF PARACENTROPRIBTIS. 

a. Top of head closely scaled, m far forward as front of eyes; caudal fin very slightly lunate; soales 
large, about 50 iu the lateral line; body rather deep, little compressed, dorsal outline from 
snout to end of dorsal forming ail 0ven curve; eyes large, longer than snout, 34 in head; 
mouth large, the maxillary reaching middle of eye; nine rows of scales on cheek; gill-rakers 
moderate, about x + 13; lower jaw slightly projecting; fourth dorsal spine higbest, 2) in 
head; second anal spine higher than third, 3 in  head; pectorals long, reaching front of aual. 
Color pinkish with about five dark cross-bar6, the  fourth Y-shaped ; ventral8 and base of anal 
blackish ; a jet-black spot on soft dorsal in  front; fins otherwise pale, with faint dark markings. 
Head, 2% in  length; depth, 3. D. X, 12; A. 111, 7. Scales, WE-15. ... . -. __. .... HEPATUB, 77. 

77. PARACENTROPRISTIS HEPATUS. 
( SACCHETTO. ) 

Labrue maxilla inferiore longiore, eto., Artcdi, Genera, 35, 1738. 
Labrue hepatus Linnseus, Syst. Nat. X, 283, 1758 (after Artedi); Linnseus, Syst. Net., Ed. XII, 474, 1766 

Holooentrus hepatus Risso, Ichthgol., Nice, 292, 1810. 
8erranue Itepatue Cuv. & Val., Hist. Nat. Poise., 11, 231,1828 (Naples); Quichenot, Explor. So. Alg6r., 

Centroprislir hepatus Gtinther, Cat. Fisb. Brit. Mus., I, 84, 1859. 
Labrue adriatious Gmelin, Syst. Nat., 1297, 1788 (Adriatio See) (after Briinuich, p. 98). 
Labruefrtsoouittatus Bonnoterre, Encycl. M6t,li., 110, 17d8 (after Briinnich). 
Eolomitrue striatus Bloch, Ichthyologia, t. J35, fig. 1, 1790. 

(and of the various copyists). 

Poise., 34, 1850 (and of most recent writers). 
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Labpus fasciatus Walbaum, Artedi, Piscium, 1792, 265 (after Briinnich, p. 98). 
h b r U 8  spalatensis Bloch & Schneider, Syst. Icth., 1801, 256 (after Bruunich). 
fhlOCt?lltTU8 triacanthua LacBpbde, Hist. Nat. Poiss., ZV, 376, 1803. 
Holocmtrue aigiionotus De la Roche, “Ann. Mus., XIII, 352, pl. 22, fig., 8, 180%” 

Habitat.-Mediterranean Sea. 
EtymoZogy.-*Hxaros (from T j m p ,  liver), a name used by Aristotle to designate some 

This little fish is abundant in the Mediterranean and adjacent waters. Our speci- 

The relationships of this species seem to be with the American species of 6LPrio- 
Dr. Qurither refers all these species to Centropristis. They agreg with the 

latter genus in the short soft dorsal and in the moderate size of the canines. The 
skull is, however, notably dieerent from that of 0. striatus, and similar to that of 
&‘erranus scriba. 

Genus XXI1.-DIPLECTRUM. 

sort of fish, probably the haddock. 

mens are from Palermo and Veuice. 
, 

Diplectrum Holbrook, Ichthyology of South Cnrcrlinn, Ed. 1, 32, 1856 (faacicuZarie= formoeua). 
Haliperca Gill, Proo. Ac. Net. Sci. Phila., 18G2,236 (biuittatus = radialis) and other species. 

TYPE.--J’erranus faseicularis CUP. & Val. = Perca formosa Linnsus. 
Etymology.--dis, two; nh f j~ ipov ,  spur. 

This genus is very close to Serranus, from which i t  differs clijefly in the armature 
of the preopercle. This character is little marked iu youug examples, which agree 
esserrtinlly witti Prionodes in generic characters. 

Restricted 
to bivittatus by Jordan & Gilbert, Synopsis, 535). 

Five species are now known, two of‘ thein with many synonyms. 

ANALYSIS OF SPECIES OF DIPLECTRUM. 

a. Preopercle with two clusters of divergent spines, the  one at the angle, the other higher ( the two 
fascicles well separated in  the adult, but smaller aud coalescent in  the young) (Dipleo- 
trum). 

b. Head and body marked with many interrupted blue lines; body elongate, the profile strongly 
arched above eyes; mouth large, lower jaw slightly projecting ; maxillary narrow, reach- 
ing middle of eye, 2& in head; canine teetb small; eye placed high, shorter than snout, 
about 5 in head; preorbital broad, more than twice the width of maxillary; upper part of 
margiu of preopercle finely serrate ; lower halt‘ with strong, straight spines divsrgiug frorn 
two centers; gill-rakerti short and small, x+S; top of head and preorbital region naked ; 
smooth area on top of cranium very convex j eleven rows of scales on cheeks ; fins, except 
caudal, scaleless ; dorsal spines low and slender, the first three graduated, the  rest sub 
equal ; caudal deeply Iuuate, the upper lobe the longer, sometimes ending in a long fila- 
ment; anal spines very weak, the third longest, 1+ in eye. Pectoral, 14 in head. Color 
brownish, silvery below ; sides wibh seven or eight longitudinal deep-blue lines and about as 
many dark arose-bars, the last bar forming a large black blotch at upper base of caudal ; 
young with two broad, dusky longitudinal stripes, which become interrupted with age; 
three or four distinct bkie stripes on sides of top of head; two across preorbital, tho 
lower forked; fins with narrow, wnvy bars of blue and pale yellow. Head, 3 in length; 
depth, 39. Scales, 9-6&18 . . -. __. . - _. __. . - -. . . ..___. FORMOSUM, 78. 

aa. Preopercle with a single centcr of divergence of the spinules about its angle (in the adult ae well 
as in the young) (Xa7iperoa Gill). 

b. Spines on produced portion of preopercle numerous, 8 to 20 in  number ; outline of the spinous dor- 
sal fin somewhat convex, AO that  the A n  is more deeply llotched than iu  D. fornmum ; jaws 
equal; vertex naked; opercle black withiu. 

D. X, 12 ; A. 111, 7. 
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a. Produced part of preopercle very broad, its (vertical) broadth about one-third length of head t o  
end of opercular spine; gill-rakers, x+  12; cy0 aud hcad about as in D. radiale; loagest 
dorsal spine 3 in head ; scales smaller than in D. macroyoma ; six or seven rather irregular 
romsoucheek. Color dull brownish, with four or five vague, dusky cross-bare: and alarge 
dark spot at base of caudal ; snout and preorbital, with vague, pale blotches; base of soft 
dorsal, blackish j fins without blue spots ; dorsal plaiu ; caticlal with an oblique white tip 
to  eauh lobe; ventrals black. Heed, 2%; depth, 33. Scallcs, 7-54-18. 
Eye, 4 in head. Snout, 3% . _ _  - - -. . . - -. . . - _ _  -. _. . - - -. . , _ _  - .. -. -. - -  . .EunYPLEcTituM, 79. 

cc. Produced portion of preopercle not very broad; its (vertical) breadth not more than one-fourth 
length of head. 

d. Scales on cheek large and irregular, in five or six rows; width of preopercular proccss about 
one-fourth ]lead ; its posterior edge truucatod ; general forui of body aud head essentially 
as in D. radiale; gill-rakers x+ 10; longest dorsal spine 2% in head. Coloration (likc 
other characters) intermediate between D. euqplcctruni and D.  radiale; brownish, with 
nurnt)rous traces of vague, dark cross-bars; a very difitiuct black c a d e l  spot; snout 
with four or five pale blotcbes; a pale streak from below eye acrods prcopercular angle ; no 
black at base of soft dorsal; the fin with vcry faint tracos of blue apots; caudal plaiu, 
darker toward tip; ventrals pale. Bed, 36; depth, 39. D. X, 12; A. 111, 7. Scales, 
5-46-14. Snout, 4 in head. Eye, 4- .----. . _.... ._.... .. __.. ._ .-_. . ____. MACROPOMA, 80. 

ad. Scales on cheeks sruall and regularly pl;iced in about ten rows; width of preoperculer process 
41- ti, 5 in hoed, its posterior edge rounded; gill-rakers x + 10, short aud slender, well sopa- 
rated ; region above the large eye prominent; snout short, bluntish ; cheeks with ten rows 
of scales; these regularly placed ; serrm on preopercle much produced in tho adult; short 
iu  the young; upper lobe of caudal little produced; longest dorsal spine 2% in head. Body 
light brown above, dull yellowish bolow ; the scales on sides each with a silvery center; 
irregular, vagiio, dark cross-bass, broadcr than the iiiterfipaces ; a black bar a t  base of cau- 
dal ;  usually 110 blue liucs or white areas on head; soft dorsal with briglit blue spots, each 
surrounded by a dark blue ring; caudal with bars of similar spots; young with two black 
lougitudiual stripes, the lower forming a spot at base ofcaudal. D. X, 13; A. I I I , 7 .  Scales, 
8-51-20 - - --. . .- . --, . . - - - _. . . . -. . - -. _ _ _  - _ _ _ _  ._. _ _ _  ._ - _ _ _  _ _  - _._. ___. .--__.RADIALE, 81. 

bb. [Spines at atigle of preopercle about four in  number; scales small ; oolor uniform brown, with- 
out bands or spots ; browu 011 the back, silvery below; spinous dorsal marbled with violet; 
soft dorsal obliquely st8riped with violet and yellow; caudal immaoulate ; veutrals bluck- 
ish. (Cuv. & Val. j ..___. ._ - _.. - - -. - . . -. .__. . - __.. CONCEPTIONE, 82. 

D. X, 1'2 ; A. 111 6. 

D. X, 12; A. ZII,6.] 

78. DIPLECTRUM FORMOSUM. 

(SQUIIU~ICL-VISII ; SERRANO.) 

Perua forntoaa Liuuaus, Sgst. Nat., Etl. XII, 468, 1766 (Carolina); Ginolia, Syst. Nat., 1322,1788 (copied) ; 
and of the copyists; partly confused with Emn~ulon pluntieri, to  which species some of the early 
references belong. 

Sewanua forniosus Jordan, Proc. U. S. Nat. Mus., 35, 1884 (Peusaoola) ; Jordan, Proc. U. S. Nat. Mus., 
39, 1684 (Penshcola); Jordau, Proc. U. S. Nut. Mus., 125, 1884 (Key Wcst) ; Jordan, Cat. Fish. 
N. Am., 82, 1885; Jordan, Proc. U. 8. Nat. Mus., 1886, 39 (Havana). 

Sewawt~a radians Quoy & Gaimard, Voy. de Wranie, Poiss., 313, tab. 58, fig. 2, 1824, 
Centroprislis radiuiis Giiuther, Cat. Fish. Brit. Mite., I, 83, 1659 (Brazil ; Montevideo). 
DipZeotrurn radians Poey, Ann. Lyc. Nat. Hist., 34, 1671 (Culm) ; Poey, Eaumeratio, 23- 1875. 
Serranue iwadia?cs CIIV. & Val., Hist. Nat. Poim., 11, 244, 1628 (Montovideo). 
Serranus fasciartlaris Cuv. & Val., Hiat. Net. Poiss., 11, 245, pl. 30,, 1826 (Brazil); Cuv. I.% Val., Hist. 

Nat. Poiss., IX, 431, 1833 (Charleston) j Cuvier, Rbgne Animal, 1829; Storer, Synopsis, 260, 
1846 (copied) ; Jordan & Gilbert, Synopsis Fish. N. Am., 534, 1683; Jordau &. Gilbert, Proc. 
U. S. Nat. MUS., 273, 1882 (Pensncola). 

Cetitropristls f U 8 0 i O U k w k  QUnther, Cat. Fish. Brit, Mus., I, 83, 1859 (Briwil ; Charleston). 
DipZeati*um fasoicularo Holbrook, Icbth. S. Carolina, 1860 (Charleston) ; Poey, Repert., I, 195, 1867 ; 

Pooy, Synopsis, 282, 1868 (Havana); Gill, Cat. Fish. East Coast N. Am., 28, 1873. 
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Habitat.-West Indian fauna ; north to Charleston, south to Montevideo. 
Etymology.-Formoszcs, handsome. 

This handsome fish is common on the south Atlantic and Gulf coasts of the United 
States on rocky bottoms at a moderate depth. It reaches a length of little more than 
a foot. 

We have examined specimens'from Charleston, Pensacola, Eey West, (Japtiva 
Key, Havana, Pernambuco, and Rio Janeiro. These specimens show no evident 
specific differences; but the differences due to age are somewhat considerable. The 
smallest specimens before us (2 inches long) have a very distinct dark lateral band 
running from the tip of the snout and ending in a dark spot at the upper base of 
caudal fin ; another (paler) band runs from upper part of eye to base of last dorsal 
rays ; another from above eye along base of dorsal. These bands are sharply defined 
in the young, and traces of them are usually found in all examples. In  the smallest 
specimens the preopercle is simply but coarsely serrate with a salient angle; in larger 
ones a portion of t'he preopercle is prolonged backwards and its spines begin to radi- 
ate. In examples of 4 inches the spines are not yet divided into two fasciae, but later 
they begin to show radiation from two distinct centers. I n  specimens of 7& inches 
the two fascicles of spines are distinct. In  the largest the upper lobe of the caudal 
ie filamentous. 

We adopt the name fovmosus for thiu species, as it is evidently the original Perca 
formosa of Lirinaeus, sent from Charleston by Dr. Garden. 

79. DIPLECTRUM EURYPLECTRUM. 

Diplectrurn euryplectrum Jordan L Bollman, Proc. U. 8. Nat. Mns., 1689, 157 (Sea between Parlamit 
and Galapagos Islands). 

Ha8itat.-Pacific coast of South America. 
Etymology.-'EupLc, wide ; xhjxrpov, spur. 
This species is known from numerous specimens dredged by the Albatross a t  a depth 

of about 35 fathoms. It is found in company with D. macropoma, a species which it 
closely resembles, and into which it may possibly be found to intergrade. 

80. DIPLECTRUM MACROPOMA. 

Centropriatia rnacroponsa Giinther, Proc. 2001. Soc. London, 145, 1864 (Panama) ; Giinther, Fish. Cen 

Dipleotrurn macropoma Jordan & Bollman, Proc. U. 8. Nst. Mus., 1889, 157 (Panama and southward). 
tral Amer., 409, pl. LXV, 1669 (Panama). 

Habitat,-Pacific coast of tropical America. 
Etymology.-Maxpdc, large j x l p a ,  opercle. 
This species, hitherto known from a single young example which we had supposed 

to be the young of D. radiale, was obtained in abundance by the Albatross with the 
preceding in the sea south of Panama. A few specimens were also taken a t  Panama. 

si. DIPLECTRUM RADIALE. 

Serraltua radialia Quoy & Gaimerd, Voyage Uranie, 316,lt)24 (Rio Janeiro) j Cuv. & Val., Hist. Nat. 
Poise., 11, 243, 1628 (Rio Janeiro); Cuvier, ROgne Animal, 1829 (nanio only) ; Jordan, Cat. 
Fish. N. Am. 82, 1885 ; Jordan, Proc. U. R. Nat. Mus., 376. 1885 (Gulf' of California ; Panama). 

Cmtropriafia radialia Giinther, Cat. Fish. Brit. MU&, I, 63, 1869 (Bahia) ; Steindsohner, Ichth. Beitriigo, 
IV, 6, 1875 (Brazil). 
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~p&x$mnt radiale Streets, BuU. U. 5. Net. Mus., VII, 1877; Jordan, Proc. U. b. Nat. Mus., 1889,181 

&rranue bivittatue Cuv. & Val., Hist. Nat. Poiss., 11, 241, 1828 (Martinique) ; Storer, Synop. Fish. N .  

CentrOpri.3&3 bivittatue Giinther, Cat. Fish. Brit. Mus., I, e2, 1859 (Martinique ; Cuba). 
Ealiperca bivitfata Poey, Synop. Piso. Cubeus., 2&2, 1868 (Havana) j Poey, Euumeratio, 22, 1875 

centropristm ayreei Steindachner, Ichth. Notizen, VII, 1, 1868, Taf. I, fig. 1 (Santos). 

(Panama). 

Am,, 279, 1846 (copied). 

(Havana). 

Habitat.-Both coasts of tropical America. 
fltymoZogy.-RadiaZis, radiant, from the radiating preopercular spines. 

Dr. Steindachnor has already noted the identity of his Centropristes ayresi from 
Santos, Brazil, with Diplectrum radiale. With Dr. Steindachner we find no difference 
between Atlantic and Pacific examples, although the other Pacific species, D. mauro- 
poma, Beems to bo a peculiar form. 

I t  seems evident that the #erranus bivittatw is merely the young of this apeoies. 
Specimens sent to us from Uuba by Poey confirm this supposition, as  they differ from 
radiale precisely as the young differs from the adult in formosum. 

We have examined specimens of Diplectrum radiale from Quaymas, Panama, Sam- 
baia, Rio Janeiro, and Havana. 

82. DIPSECTRUM CONCEPTIONE. 

Serranus coacqptioniu CUV. &.Val., 11,246,1828 (Couoepcion de Chile); Lesson, “Voyage Coquille, Zool., 
11, 236 j ” Gag, IIist. Chile, Zool., 11, 148; Giinther, I, 84. 

Raliitat.-Goast of Chili. 
Etymology.-From Ooncepcion de Chile, where the species waa flrst found. 

We know this speciesfrom the account given by Ouvier and Valenciennes of a speci- 
men 44 inches long. It seems to be a Diplectrum, and i t  is doubtless distinct from D. 
radiale, its nearest relative. 

Genus XXI1.-SERRANUS. 

serranus Cuvier, RBgne Animal, Ed. I, 1817,276 (based especially ou the ‘‘ Serrau” or ‘‘ Perohe de mer” 

serranus Cuvier, Ragne Animal, Ed. 11, 1829 (cabrilla, 
Prionodes Jenyns, Voyage Beagle, L.“ishes, 1840, 46 ( faeciatus=~eittacinzcs). 
Haliperca Gill, Proc. Ac. Nat. Soi. Phila., 1862, 236, in part (bivittalur=rudiaZie). 
Mentiperca Gill, Proo. Ac. Nat. Sci. Phila., 1862, 236 (lucioperoanue). 
Paeudoserranus Klunzinger, Synopsie der Fiscbe dee Rothen Meeres, 687,1870 (in part, not type, 

Serranellus Jordan, subgenus nova ( e o r i h ) .  

of tho coasts of the Mcditerranean). 
le Serran proprement dit ”). 

which is Variola Zouti). 

TyPlrc.--Perca cafiriZZa Linnaaus. 
Etymology.-Serran, the French name of #erranus cabrilta and related species. 

The genus Herranus as defined in this paper contains numerous species, mostly of 
the New World, and representing a considerable variety of forms. 

To this genus, however, belong but a small portion of the species called 8ewanu.s 
by Giinther, and tho writera who have followed his arrangement, in which nearly all 
tho EpinepheZinm are referred to this very different genus. On the other haud, most 
of the species called Centropristis by these authors are either near allies of Serranus 
cabrilla, or else members of the very different subfamily Ltutjanincs. Few European 

, 
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writers except Bleeker, Vaillant, Elmzinger, and Doderlein have recognized the 
wide divergence of Serranus and Epineplbelus. Bleeker, who saw this clearly, prop- 
erly retained the name i3erranus for its original type and retained the old name Epi- 
nephelus for the group to which it was first given. Doderlein, for 110 obvious reason, 
substitutes the later name Cerna for Epinephelzcs, while Elunzinger perversely and 
needlessly changes these iiames about, calling the Epinepheli '' Serranus 77 and malting 
a new name for Stwanus." 

Under Serranus we recognize several subgenera of more or less importancb, some 
of which have been often regarded as distinOt genera. Of these, Prionodes contains 
most species, American species, with shorter Bus and smaller teeth? being weaker repre- 
sentatives of the European Serranellus. The two European species scriba a i d  cabrilla 
differ considerably in the position of tho lateral line, the latter species diverging from 
the usual Scrrauine type arid approaching the Anthiinm. Tho greater number of 
gill-rakers is also an indication of the same kind. I n  view of this difierence, I have 
proposed a new 6Ubgeneric name for the typo of Serraitus scriba. 

ANALYSIS OP SPECIES oir SEI{I<ANUS. 

I. Dorsa1 fin rather short, its rays X, 11, or X, 12 ; canine tooth  moderate or sinal1 ; dorsal fin with few 
scabs or nono; species of small size, American. 

a. Cantla1 fin truncate. 
8 .  Scales large, 43 t o  50 in  the  course of the lateral liue ; sc.cond alia1 spine considerably longer 

than third, about 2) in head. Body doep, compressed, the head 
comparatively slender, the anterior protilo straight or sonmwhat 
concave; lower j a w  little projecting ; maxillary reaching beyoud 
middle of eye, 2) in head; canines small, those on sides of lower 
jaw largest ; prcopercle rounded, subeqaally serrate ; gill-rakers 
short and few, 6 or 8 in number; dorsal fin little emarginate, the 
fourth spine 3 in head; j a w s  scaleloss j soft dorsal with sniall scales; 
pectoral long, reachiug anal ; color browu, with darker cross-shades; 
soft dorsal, anal and c;tndal f ins  checkered with blackish on a white 
ground; a broad white area or  bar before anal fin. 

*Dr. Klunzinger remarks : 'L Bleeker nennt die Serranus jetzt l3pinepAelus. Diesu bucht, alto Namen 
hervorznsuchen, halte ich fiir verfehlt, wenigstens in Fiillen, wie hiw. Bloch b:i t allord ings verschie- 
den0 Arten dieser Gattung untnr Zpinephehis nufgefiihrt, die Gattungsdiagnose iNt aber nicbtssagend : 
Bloch bat die Serranzts-Arteu in vide Gattunyen vurthuih, wie Hobcentrrr8, Johtrius, Cel~ltalopliolie, 
Perca, c. 8. tu. I n  (leu Regelu zoologischer Nomenclatiir, wie die von der British Association 1865 
und 1869 adoptirt wurdeu, heisst cs in Q 12 : ein Name, welolior uie deiitlicli definirt wurde, sollte in 
den Namcn uugeliidcrt werdeu, welcher den Gegcnstand euerst deutlich bezeichnet. Diesrr Regel 
folge ich." 

Dr. Kluneiiiger forgets that  Serrunus was originally based on '(le serran proprement dit"-that is, 
on Serranns cabrilla. If tho clumsily constructed l$"inepWelus of Bloch is unsatisfactory to him, he has 
still the correctly defined EpinepLeIus of Bleeker. Eveii should fie reject the nanie Epinephehs as 
wrong in  meauiug, the syuonyuis Cerna and Merue were both prior to his arrangeinetit. 

No writers have done so much to promote confusion in  nomenclature as tlioae who disregard the 
law of priority wlienever the  dictates of this Isw are opposed t o  tlieir own whims. We find no excuse 
for the introduction of the name Pscndostrrani~s as a division of Serranus, when the author of tho name 
knew that  both groups had been named and defined long before. 

Dr. Kluuziuger seeins to have wholly misunderstood the affinities of Centwpviatia. This genus, which 
is indistinguishable from his Psercdoscrranus, he places in tho neighborhood of Mesopion (Lufjanus). 
He then divides Ccntroprislia into three subgenera : Getztropristi8 (ut.rurius~, ~'urncentropristis (hepatus), 
and Aprion (viresoene). The gemis Aprion has no sort 01 affiriity with Centroprietid, and i t  does not be- 
long t o  the Serranid@. It belongs with ~ u t j a n u a ,  A4p8ilr~s, and z te l ia ,  among or near to  the 8paridm. 
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o. Dorsal rays X, 13; head acuminate, at least i n  young; pectoral fiu finely barred with black 
and whitish, precisely like the caudal fin ; a very conspicuous inky- 
black blotch on front of soft dorsal (a t  least i n  young specimens), 
this being a continuation of one of the bars on the body; a black 
ring about tail at base of caudal, before which are six or seven dark 
bars, becoming progressively broader and fainter forwards ; lower 
parts of head with a conspicnous net-work of dark streaks. Head, 
24 ; depth, 3. D. X, 13; A. III,7. Scalcs, 6-15-17 (probably young 
of the next) .I. __. - -. - - -. .. . - - __. - - -. . . . _-. . - - - -. SUBLIGARIUS, 83. 

cc. Dorsal rays X, 12; head less slender; pectorals red; inky-black spot on front of soft dorsal 
small or obsolete; dusky bars on body m o p  distinct than in  8. eub- 
ligarius, the  bar at base of caudal broken into two or three dark 
spots; a dusky bar behind pale bar in  front of anal. Head, 22; 
depth, 2%. D. X, 12; 8.111, 7. scales, 5-45-14..FLAVIVENTRIS, 84. 

bb. [Scales small, about GO iu the lateral line; margin of preopercle rounded, without stronger 
spines at the angle. Color reddish, with two incompleta black 
rings behind the eye, wihh a large saddle-shaped black blotch on 
the back of the trunk ant1 with some small black dots on the dorsal 
and caudal fins. U. X, 12; A. III,7.] (Giinther.)..A"uuRI8,%. 

I 

aa. Caudal lunate or forked. 
o. Scales large, 45 to 55 in the course of the lateral line. (Prionodce Jenyns.) 

d. Opercle w i t h a  large inky blotch within, which extends also on the membranes of the 
shoulder-girdle ; preorbital aud maxillary narrow, the latter 29. in  
head; teeth small; eye large, 3 in  head, long& than the short snout, 
which is 43 in head ; dorsal spiues rather high, not filamentous ; soft 
dorsal not scaly; a notch between spinous and soft parts of dorsal; 
caudal well forked; second aual spine small, but longer than third, 
33 iu head ; scales large and regular. Head 3 in  length; depth 3. 
D. X, 12 ; A. 11,7. Scales 3-47-11 ; sides with six dark vertical bars, 
the second cxtending as a jot-black blotch on the spinous dorsal 
from the fourth to  the ninth spine; a paler bar before anal; fins 
mostly pale. _. _ _  ._.... ..___. .___.. ...__. .____.  ATROBRILNCRUB, 86. 

e. Scclles on cheek very large in about five series ; dorsal spiues not quite equal ; the fourth 
longest, about twice length of the ninth. 

IF. Teeth of jaws unusually small, the caninos scarcely differcntiated; lower 
teeth in one series; body sleudcr, thc head long; lower jaw little 
projecting; niouthlurge, the maxillary 29 iu head ; eye large, as long 
as snout, 44 in head; interorbital space flat, its width three-fifths 
orbit ; preorbi tal narrow, one-fourth eye ; angle of prcopercle slightly 
projecting, the vertical margin gently concave, tho mrra  minute 
and equal; opercle produced backwards, with a aingle spine; gill- 
rakers long and slender, x + 16, the longest half eye; dorsal spines 
weak, flexible, low, the fourth longest, 34 in hcnd; the ninth 7 in 
head; caudal deeply luuate; aual not rounded, its spines #lender, 
graduated j ventrals half head ; pectorals long elid narrow, reaching 
front of anal; scales large, ctenoid; scales on opercloslarge; top of 
head scaled forwards to posterior margin of pupil ; dorsal and anal 
scaleless ; dusky brownish, paler below, a series of about seven ill- 
defined, dusky blotches along lateral line; from these, still fainter 
bars run downwards ; lining of opercle largely black, this appearing 
externally as a dusky blotch; vertical fins transparent, with minute 
dark specks; ventrals with median rays black ; peritoneum silver ; 
no sharp markings ou body or fins. Head, 2& in  length; depth, 31). 
D. X, 12; A. 111, 7. Scales, 46-48-13. .... .... .... ..BQUIDIENS, 87. 

dd. Opercular blaok blotch, if present, not extending on shoulder-girdle. 

' 

Bull. U. 8. F. O., 88-2G 
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xz. Teeth unusually strong, three or four on each side in upper jaw as large &E 

the  largest lateral teeth ; eye very large, 2g in head ; maxillary 24 in 
head; jaws equal ; preorbital extremely narrow, not one-third width 
of pupil; preopercle very sharply serrate ; gill-rakers short, slender, 
x + 10; scales very large, covering head forward to  back of pupil; 
first dorsal spine short, second a little longer; fourth longest, 26 i n  
head; the reet gradually shortened, lower than the soft rags, which 
me scaleless; second anal spine 4 in heed, as long as third and stouter ; 
caudal forked. Color plain olivaceous; fins all pale; sides with 
about six faint dark cross-bands, more or less confluent along lateral 
line, and disappearing below. D. 
X, 12; A. 111, 7. Scales, 48. . -. . . . -. . . - - -. -. - - -. - - - .FUSCULUS, P8. 

ee. Scales on cheekmoderate, in about eight series; body oblong, heavy anteriorly ; dorsal out- 
line a little elevated, the profile almost straight; eyes very large, 
&B long a.3 snout, 34 in head, twice the concave interorbital space; 
top of head naked; lower jaw not projecting ; canines small; mouth 
large, the maxillary reaching middle of eye; preorbital narrow; 
gill-rakers short, about x + 10; twelve rows of s c ~ l e s  before dorsal ; 
dorsal spines strong, the fourth highest, 2) in head, a little longer 
than longest soft ray; dorsal fin not notched; soft dorsal a little 
scaly ; caudal deeply lunate ; second anal spine 39 in head, stronger 
bu t  scarcely longer than third &pine; pectorals long, reaching aual. 
Color light brownish, with lighter blotches and faint dusky bars; 
a very conm$cuous, sharply defined, vertical white bar extending 
upward on each side from jnst, before vent ; fine pale. Head, 26 in 
length; depth, 3). Scales, 5-53-15..pH(XBE, 89. 

cee. Scalesou the cheeksmall, in about twelve series; second anal spine about as longne fourth 
dorsal spine. Body oblong, not elevated ; snout sharp ; lower jaw 
much projecting, its tip entering the profile; maxillary reaching t o  
beyond middle of eye; teeth rather strong, much as in S. ecriba; 
gill-rakers ahort and few, x + 8. Dorsal continuous, tho spines 
low, the longest 3 in head; second anal spine stronger than third, 
and about as long, 3 in head ; last ray of anal longest, 1+ in  head ; 
caudal somewhat lunate, the outer rays slightly produced ; pectoral 
14 in head; ventral 18. Color light olivaceous, with twelve irregular, 
broad, dark brown bands extending to  below the lateral line, ap- 
pearing again at level of base of pectorals a8 a series of rounded 
blotches, those in front pinkish, those behind brown ; a pale streak 
from nape to  dorsal; two pale streaks or rows of blotches below 
this, extending from snout through eye and backward; a broad 
brown streak from eye t o  upper angle of opercle, this again bounded 
by a pale streak ; suborbital light blue; a dark spot at base of ven- 
trals, one or more below base of pectorals, and one i n  front of the  
latter; caiidal dark brown at base and on outer rays; pink on inner 
rays, reticulated with irregular, uarrow, light blue lines, these marks 

Head, 24 in length; depth, 3-9. 

D. X, 12; A. III,7. 

most distinct on outer rays ; a large double blotch at base of caudal; 
anal and ventrtlls light glaucous blue, thickly marked with brownish 
yellow spots, the blue forming reticulatione around the brown spots; 
spinous dorsal and base of soft dorsal dusky, upper part of soft dor- 
sal sharply spotted with dark brown, the pale ground color forming 
reticulations around the dark epots. H'ead, 2% in  length; depth, 3i. 
D. X, 12; A. 111, 7. Saales, 6-50-15. - _. -. . . . - -. . . PSITTACINUS, 90. 

GO. Scdes small, the lateral line with 60 to  75. * 
g. Lower jaw not very strougly projecting. 

* Not described in  Serranuoperuanuo, which presumably belongs to  this group. 
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h. Body covered with irregular, inky-black spots and bands. Body long and low, the 
head low and sharp, the lower jaw projecting; scales small; top of 
head naked, the smooth area on frontal region large; scales on 
cheek small, in ten or twelve rows; preopercle i?ounded, with regu- 
lar serrm; teeth small; gill-rakers very short, x+G to 8. Eye 4 
in  head ; maxillary 24, reaching to  center of eye ; soft dorsal and 
anal naked ; dorsal low, not notched ; caudal forked ; second and 
third anal spines equal, the second the strongest, in head; pec- 
toral 1+ in head. Color brownish above, the sides yellowish, every- 
where above, below, and on fins covered with irregular, inky-black 
spots, blotches, and bands, the latter meetiug around the belly; pec- 
torals and anal plain; a broad ring around base of caudal, and many 
irregular spots around bases of ventrals and pectorals ; numerous 
black spots on dorsals end caudal, one of those on front of spinons 
dorsal very conspicuous. Head, 2+ in length ; depth, 38. D. X, 11; 
A. 111, 7. Scales, 6-68-24 (GO pores). . - - -. . -. _ _  ._ -. . .TIGRINUS, 91. 

i. Bcck with three or more large, conspicuous blotches of yellowish white. Body more 
elongate than in related species ; profile slightly convex ; iuteror- 
bital space concave; eyes large, longer than snout, in head ; max- 
illary reachiug middle of eye ; lower jaw slightly projecting; scales 
on cheeks small, in eleven series; scales in front of dorsal small, 
crowded in twenty-five series ; top of head naked ; dorsal spines low, 
fifth the longest, 2) in head; caudal strongly lunate; anal spines 
graduated, the third 3+ iu head ; pectorals and ventrals short, not 
reaching vent. Color brownish red above, with areas of light yel- 
low on sides of back ; one before dorsal, a large one and a small one 
below spinous dorsal; a large one below last rays of soft dorsal; 
one on back of tail; yellow before eye; belly and lower parts light 
red; top of heed with two pale cross-shades, oue before, one be- 
hind eyes; lower fins light orange; caudal red with two conspic- 
UOUE lougitudinal stripm of blackish red ; dorsal red-shadad, a me- 
roou blotch on each part of it, exteudiug upward from a similar 
blotch on the back. Head, 3 in length; depth, 3%. D. X, 12; A. 
111, 7. Scales, 11-73-25 . - - -. . - - -. -. . -. - . . - -. . .. - .TABACARIUS, ‘32. 

ii. Back without coiispicuom blotches of yellowish white. 
j. [Coloration nearly uniform, the body elongate, without distinct bauds or spots ; 

snout short and thick ; head flat above; preopercle fiuely serrate; 
scales small; top of head naked; caudal slightly lunate. Color 
brownish yellow on back, orange ou sides, and brighter or red ou 
belly; no spots nor bands; upper part of head bluish, the fins 
gray; caudal bordered above and below with brown. D. IX (X), 
12; A. 111, 7. (Cuv. # Pal.) . .  .FLAVESCENS, 93. 

jj. [Coloration not uniform; reddish brown with a pale stripe along the lateral line; 
head, body, and sides silvery, with seveu or eight large, round spots; 
dorsal yellowish, edged with red ; caudal brownish; anal reddish 
brown, with two rounded, reddish brown spots. D. X, 12; A. III,9. 
Scales and other characters uudescribed.] (Lesson.) .PERUANUS, 94. 

gg. Lower jaw very strongly projecting ; body elongate, moderately compressed ; scales 
small (about 70) (Menliperoa Gill). 

k. [Sndut blunt, scarcelylougcr than eye; caudal fin notbanded; body ratherdeeper 
than in S. Zuuioperoanue; dorsal fin low, rather deeply notched, the 
first and second spines low, the third highest; cauda. well forked; 
ana1 spines graduated ; preopercle well serrated, the posterior margin 
vertical; color purplish above, yellowish below, the upper fine edged 
or tipped with orange yellow.] (Caetelnaw.) --.. .-CABTELNAUI, 95 

hh. Body not covered with conspicuous, inky-black spots and bands. 

* 

Scales, GO to 65.1 
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kk. Snout sharp, much longer than the large eye; preopercle finely denticulated; 
top of head with vertex naked; caudal deeply forked; skull de- 
pressed, with a single crest ; dorsal spines moderate, the third 
highest. 

Z. Color red, with numerous inky-black spots on posterior half of body, most of 
them round, rather smaller than pupil, and ranged in  irregular hor- 
izontal rows; a large quadrate blotoh at front of soft dorsal, ex- 
tending on the fin ; dorsal with dark spots; lower half of‘ caudal 
chiefly black; a laige, oblong, silver-white blotch from before vent, 
extending obliquely upward and backward to  near the black 
dorsal blotch. Bead, 3 in length ; depth, 3%. D. X, 12; A. III,7. 
Scales, €245-13. Snout, 9 i n  head; maxillary, 24. Eye, 4. Eleven 
rows of small scales on cheek; fourth dorsal spine 23 in  head; anal 
spines graduated, the second 33 in head; pectorals I f f  in  head; 
ventra) 18.. -. .__ - -. . - - . - -. . . - - - - ._ ___. . _ _  - - .STILB08TIGMA, 96. 

22. Color clear brown with larger darker spotsor bareon the  sides ; fins pale, more 
or less tinged with orange. Head, 3 in length; depth, 3f. D. X, 12 ; 
A. 111, 7. Scales, 7-70-20 ..__.__ .___..._-__. LUCIOPERCANUB, 97. 

11. Dorsal fin long, its rays X, 14 or X, 15; head acuminate, the lower jaw 
projecting; canine teeth strong, membrane of both dorsals soaly ; 
scales small. 

2. Lateral line as in other species of Ssrrumw. not dose to the back, on about 
the ninth row of scales ; caudal subcruncate (Serrunellue Jordan). 

y. Scalea moderate, about 73 in the lateral line; caudal fin truncate ; lateral 
line not running near the back, not approaching nearer than about 
the ninth row of scales; anal spines graduated; top of head not 
8caly ; the skiu rugose; body rather short, compressed, the back 
a little elevated, the anteroir profile titraight ; head subconical, 
con~pressed, the snout acuminate ; eye sniall, shorter than suout, 
5 in head; mouth large, narrow, maxillary reaching middle of 
eye, 26 in head; lower jaw projecting; teeth in  uarrow bands, the 
canines strong, recurved, two t o  four in front of each jaw on each 
side and several on side of lower jaw, the latter largest of all; 
gill-rakers few and short, about x + 8; scales on cheeks quite small, 
in fifteen t o  eighteen series, about twenty series before dorsal; 
preopercle rather finely serrate, the angle rounded ; preorbital 
very narrow ; first four dorsal spines graduated, the rest subequal, 
23 in head ; the dorsal fin not notched ; soft dorsal somewhat Scaly ; 
caudal obliquely subtruncate ; the  upper rays somewhat longer, the  
middle rays a little shortened ; anal spinearather strong, graduated; 
pectorals long, reaching vent. Color olivaceous, the  body with five 
to  seven blackish cross-bauds; two of these, under soft dorsal, very 
distinct ; head with numerous wavy, blue lines; vertical fin8 ver- 
miculated with bluish linesaround small, round, reddish spots. Head 
28. in  length; depth 3h. D. X, 14 or 15 ; A. 111.7. Soales, 8-73-27. 

SCRIBA, 98. 
yy. Scales small, about 115 iu the  lateral line ; suout soaleless, pointed, 

the lower jaw slightly prominent ; the  maxillary roaching beyond 
middle of eye ; eye 4) in head, 1) in snout; juterorbital space flat, 
narrow; serra  on angle of preopercle largest; caudal truncate; 
ventral8 short. Color olive, with several dark cross-bands, most 
distinct on midc‘le of side of body; two of them near middle ?f 
body darker and broader than the rest ; three bluish, dark-edged 
streaks across cheeks* from eye t o  angle of preoperclo ; soft parts 

*Ea ist nioht ein dunkles Wangenband vorhenden (Gtiw.), sondern bisdrei, sie sindbliiulich, sohwarz- 

. 

gesiinrnte.” (Hilgendorf.) / 
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of vertical fins covered with very small bluish spots; angles of 
caudal jet-black. Head 3 in  length; depth, 34. D. X, If, ; A. 111, 
8. Scales, 11-115-x.] ( GQnther.) - --. - - . - - - . - . - - - -. ATRICAUDA, 99. 

xx. Lateral line ruuniug high suteriorly, somewhat. as in the AnthiCncs; one 
about the fifth row of scales; caudal forked (Serranus). 

a. Lateral line running very high, on the fourth or fifth row of scales from 
below fourth- dorsal spine to  end of dorsal fin ; both dorsals ana  aual 
fin with small scales ; body elougate, compressed ; head acuminate, 
compressed, formed much lt8 in Serranus acribn ; lower jaw strongly 
projectiug ; auterior profile nearly straight ; prcoperolo fiucly serrate, 
the angle salient and with larger teeth ; top of head scaleless, the skin 
rugose ; maxillary reaching past middle of eye, !2& in head ; caniuee 
Rtrong; mouth rattier oblique, lower jaw projecting ; scales on 
cheek moderate, in  about eleven series; anal spines graduated ; 
pectorals rather long, 18 in  head ; gill-rakers longer than in any 
other of the 8erranina, thou+u x + 15, the longest rather longer than 
pupil. Color orange-yellow ; four or five gray longitudinal streaks 
acrose the head, about throe of which usually extend along the 
body ; body with dark oross-shades in the young ; vertical fins with 
blue spots. Head, 3 in  length ; depth, 3+. D. X, 14 ; A. III,7 or 8. 
Scidcs, 9-80 to 90-20 to 25. - - -. - - - - -. . . . . . . -. . . . -. .CABRILU, 100. 

83. SERRANUS SUBLIGARIUS. 

Cen tropristis eubligarilca Cope, Proc. Acad. Net. Sci. Phil., 120, 1870 (Psnsacola). 
Serranua aubligarius Goode & Beau, Proc. U. 5. Nut. MuB., 238, 1882 (Gulf of Mexico) ; Jordan & Qil- 

bert, Proc. U. S. Nat. Mus., 274, 1882 (Pensacola) ; Jordan & Gilbert, Synopsis Fish. N. Am., 
635, 1883 (Pensacola) ; Jordan, Proc. U. S. Nat. Mus., 39, 1884 (Pensacola) j Jordau, Cat. Fish. 
N. Am., W, 1885. 

Serranua dispilurus Jordan, Proc. U. S. Nat. Mus., 18d6,’27 (Beaufort, N. C.). 
Serrraiiua braeiliensis Jordan & Eigenmanu, Proc. U. S. Nst. Mus., 1887, 269 (Charleston). 

Etymology.--8uDligarius, wearing a truss, in allusion to the white cross-ba*nd. 
Habitat.-South Atlautic coasts of United States. 

Our specimens of‘this speuies are from Pensacola, Uharleston, and Beaufort, aad 
they correspoud to Centropristis subligarius Cope. All of  them have the dorsal rays 
X, 13 (in one case XI, 13), and all have the inky spot on the soft dorsal large, m d  very 
conspicous. In these the pectoral is fiuely barred, like the caudal fin. 

Giinther’s dispilurus, from Trinidad, is said to have the dorsal X, 12, the dorsal 
spot small, and the pectorals red ; otherwise the description agrees entirely with our 
specimens. With the account of dispilurus the short description given by Ouvier and 
Valenciennes of DuZesJlaviventris is in perfect agreement. 

One of the types of Brisout de Barneville’s Cestropristis brasiliensb is preserved 
i U  t he  museum at Paris, where it has been examined bg us. This has the dorsal rays 
X, 12, the dorsal spot, obscure and diffuse, but io otherwise similar to subligarius. All 
have the  secoud aual spine long, tho caudal barred, a white bar bafore anal, the caudal 
truncate, with other characters, which readily distiuguish this species from all others 
related to it. We feel little doubt, therefore, that subligarius, brasilimsis, and d6pilurus 
are synonyms ofJlaviventris. If two species exist, subligarius, the northern form, would 
be separated from the Jlaviveatris by its number of dorsal rays-greater than that of any 
of the other species in this division of &-ranus; by having the pectoral fin barred like 
the caudal, and the black spot on the dorsal very large. It is, however, probable that 
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brasil~imsis represents the adult of the species, Jlaviventris or dispilurus younger speci- 
mens, and subligarius those F t i l l  younger. In the type of brasiliensis the head is con- 
siderably less slender than in swbligarius. This 
species reaches but  a small size, none of the known specimens being six inches in 
length. 

As all known specimens of subligarius have thirteen soft dorsal rays, and all offla- 
viventris examined have twelve, we let them stand for the present as distinct species. 

This is probably a matter of age. 

84. SERRANUS FLAVIVENTRIS. 

Dules flaviventris, Cuv. & Val., Hist. Nat. Poiss., 111, 113, 1829 (Brazil) j Gtinther, I, 267 (copied). 
Centroprielis brasiliensis Brisout de  Barneville, ‘ I  Revue Zoologique, 1847, 131 ’’ (Brazil) ; Giinther, I, 

Serrunus brmiliensis Jordan, Proc. U. S. Nat. Mus., 1886, 533 (from Brisout, de Bnrnevillds type). 
Centropriatis dispilurus Jordan, Proc. U. S. Nat. MUS., 1886, 27 (Beaufort, N. C.). 

85, 1859 (St. Helena). 

Habitat.-Brazilian fauna. Trinidad to St. Helena. 
Etymology.-Fla/uus, yellow ; venter, belly. 

For a discussion of the relation of this species to the preceding, see our remarks 

The only specimen of this form which we have seen is the type of C. brasiliensis 
on 8. subligarius. 

in the museum a t  Paris. 

85. SERRANUS ANNULARIS.  

Cenlropristis annularis Giinther, Shore Fishes, Challenger, 1880, 6, pl. I, fig. C (Pernnmbuco). 
Ha6itat.-Coast of Brazil. 
Etymology.-Annularis, ringed. 

This species is known from a short, description and a figure of a very young in- 
dividual about 2 inches long. It is probiibly a valid species-not the young of fierra- 
nus jlaviventris. 

86. SERRANUS ATROBRANCHUS. 

Centropriatis atrobranclms Cuv. & Val., Hist. Nat. Poiss., 111, 45, le29 (Brazil); Giiuther, I, 1869, 86 

Serranus atrobranchus Jordan, Proc. U. S. Nat. MUS., 1886,532 (examination of original type). 
(copied). 

Habitat.-Coast of Brazil. 
Etymology.-Ater, black ; branchia, gill ( i 3 p d y p ,  gills). 

Only the original type of this strongly marked species is yet known. It was 
collected in Brazil by Delalande, and from it our description was taken. 

87. SERRANUS EQUIDENS.  

Serranus ceqnidens Gilbert, Proc. U. S. Nat. Mue., 1890 (west coast of Mexico). 

Habitat.-Pacific coast of tropical America. 
Etymology.-&pus, equal; dens, tooth. 

This species is known from its type, 7 inches long, dredged by tho Albatross at 
Station 2996, off the west coast of Mexico. 
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88. SERRANUS FUSCULUS. 

C~atropristee4~scuZuue Poey, Memorias, IT, 342. 1860 (Havana). 
Halzperca fuscula Poey, Synop. Piac. Cubeus., 281,1868 (Havana) ; Poey, Enumeratio, 22,1875 (Havana). 

Habitat.-West Indian fauna. Cuba. 
Etymology.-Fusculus, somewhat tawny. 

This species is known only from the original type, sent by Poes to the museum at 
Cambridge. From this specimen (10015, &I. 0. Z., 7 inches in length) our description 
is taken. 

89. SERRANUS PHmBE. 

Serraiiuspirmbe Poey, Memor., Cuba, I, 55, 1851, pl. 2, fig, 3; Jordan, Proc. U. 8. Nat. Mus., 35, 18R4 
(Pensacola,); Jordan, Proc. U. S. Nat. Mus., 39, 1884 (Peusacola) ; Jordan, Cat. Fish. N. Am., 
83, 1885; Jordan, Proc. U. 6. Nat. MIIS., 1886, 39(Havana). 

CentropristispLmbe Giinther, Cat,. Fish. Brit. MUS., I, 85, 1859 (Cuba). 
Halipwca pimebe Poey, Spops is  Pisc. Ciibene., 281, 1868 (Havana); Poey, Ann. Lyc. Nat. Hist., 34, 

1871 (Cuba) ; Pocg, Enumeratio Pisc. Cubens., 22, 1875 (Havana). 

Habitat.-West Indian fauna, north to Pensacola. 
Etynzology.-Pl~aebe, the moon. 

Our specimens of this species are from Eavana and Pensacola. 

90. SERRANUS PSITTACINUS. 

Priortodee fU6OiUtU6 Jenyns, VOy. Beagle, Fishes, 46, 1840 ; Giinther, Cat. Fish. Brit. MUS., T, 96, 1859, 
(Chatham Island, Galapagos) (not EoZocentru8 fasoiatua Bloch, which is Serranrts scribn) ; Jor- 
dan, Proc. IT. S. Nat. Mus., 1889, 81 (Charles, Hood, and Albemarle Islands, Galapagos). 

8erranue p6ittUci?Ltl6 Valenciennes, Voyage VBnns, Poise., 290, pl. I, f. 1, 1855 (Galapagos Islands). 
Centropristis psittacinus Giinther, I, 186 (copied). 
Serranue calopteryz Jordan CSL Gilbert, Proc. U. S. Net. MuE., 338, 1881 (name only) ; Jordan & Gilbert, 

Proc. U. S. Nat. MUS., 350, 1881 (Mazatlau) ; Jordan & Gilbert, Bull. U. S. Fish Coni., 170, 
1882 (Mazatlan); Jordan, Cat. Fish. N. Am., 83, 1885; Jordan, Proc. V. S. Nat. Mue., 376, 
1885 (Pearl Islands; Galapagos). 

Habitat.-Panama fauna. Cape Sen Lucas to Galapagos Islands, 
Etyn~o1ogy.-Psittacus, a parrot. 

We have examined specimens of this species from Naztltlan, Pearl Islands (Pan- 
ama), La Paz, and from Uharles, Hood, Albemarle, and Indefatigable Islands, of the 
Galapagos. The specimens from La Paz and Indefatigable are in the museum et Uem- 
bridge. Numerous specimens were also taken by Dr. Gilbert at the Revillagigedos. 

The earliest specific name of this species, fasciatus, can not be used if the 
species be referred to Serranus, as already more than one Serranus has been oalled 
fasciatus. The oldest tenable specific tiame is therefore psittacinus. The genus Pri- . 
onodes was supposed by Jenyns to differ from Serranus by the absence of vomerine 
and palatine teeth. These teeth are, as a matter of fact, well developed in the 
young, but in some old specimens they are small, partly covered by theskin, and PO8- 
sibly even deciduous. 
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91. SERRANUS TIGRINUS. 

Bolocentrus tigrinus Bloch, pl. 237, 1790; Bloch & Schneider, Syst. Ichth., 314, 1801 (East Indies). 
S~rranics tigrinas Jordan, Proc. U. S. Nat. Mus., 1886, 579. 
Serrantcapr~~tigialor Poey, Mem. Cuba, I, 58, 1851, tab. 2, fig. 2 (Havana). 
Centropriatie prcesligiator Gunther, Cat. Fish. Brit. MUS., I, 85, 1859 (Cuba). 
Haliperca prcestigiutor Poey, Synop. Pisc. Cubens., 28’2, 1868 (Havana) ; Poey, Enumeratio, 22, 1875 

(Havana). 
Habitat.-West Indian fauna. 
Etymology.-Tigrinus, spotted like a tiger. 

Of these exceedingly handsome little fish, we have examined only the original type 
of Serranusprcestigiator, sent by Poey to the museum a t  Cambridge. We see no rewon 
to doubt the ideutity of Holocentrus tigrinus Bloch with this species. 

’ 

92. SERRANUS TABACARIUS. 

(JACOME.) 

Centroprietes labacarius Cuv. & Val,, Hist. Nat. Poiss., III,44, 1829 (Martinique) ; Storer, Elynopsis, 2 6 ,  

Haliperca tabacaria Poey, Synopsis Pisc. Cab., 282, 1868 (Hrtvrtu~). 
Serranue tabacarius Jordan, Proc. U. S. Nat. Miis. , 1886, 39 (Havana). 
Serranus jacome Poey, Memor. Cubit, I, 57, 1851, tab. 2, fig. 1 (Havana). 
Ealiperca jacome Poey, Ann. Lyc. Net. Hist., 34, 1871 (Cuba) ; Poey, Enumeratio, 22, 1875 (Havana,). 

1846 (copied); Guichenot, “Ramon de la Sagra, Hist. Cub., Poiss., 28, 1R50.JJ 

Habitat-West Indian fauna. 
Etymology.-Tabacarius, pertaining to tabacuni, tobacco, the fish being called bout 

The specimens of this species examined by us are from Havana, where it is’rother 

de tubac (cigar stump) by the negroes at Jlartinique. 

common. 
93. SERRANUS FLAVESCENS. 

Serranus $u~arescens Cuv. & Val., Hist. Nat. Poiss., VI, 506, 1830 (Martinique); Storer, Syn. Fish. N. 
A,, 280, 1816 (copied). 

Habitat.-Maqtinique. 
Etymology.-Plavescens, yellowish. 

Only the type of this species is as yet known. This we have not seen. For a 
partial description of it we are indebted to M. Alexandre Thominot, of the Mus6urn 
d’Histoire Naturelle, at Paris. 

94. SERRANUS PERUANUS. 

Swrunus peruanus Lesson, Voyage de la Coquille, tome 11, part 1, p. 234, 1828 (Payta). 

Habitat.-Coast of Peru. 
Etymology -Peruanus, Peruvian. 

We place this species in #erranus, solely on account of the number of the dorsal 
rays (X, 12). The scarity description refers only to the coloration, which resembles 
that of Epinephelus analogus and Paralabrax maculatofasciatus, but in both these 
species the number of dorsal rays is greater. 
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The following is Lesson’s original description : 
Serran pe’vuvien. 

Serranus peruanuo Lesson. 

Ce petit serran, no11 compris dans la rdvision des esp6ces par MM. Cuvier e t  Valenciennes, pro- 
vient de la baie de Payta, sur la cBte du P6ro11, oh il est commun. Sa taille 
est commun6uient de 5 pouces, bien qu’il a i t  parfois jusqu’h 10 ou 12 pouces. I1 est entibrement d’un 
rouge brun%tre, marqu6 d’une raie blanche le long de la ligne lat6rale; puis tout tachet6 de rouge 
Lrun sur.la t6te, le corps e t  10s flancs. Le veutre et les cBt6s sont b lmc srgent6; mais sept B huit 
taches lsrges, arrondies, se dessineut sur  ce fond clair e t  luisant. Ls  tate est ponctu6e de rouge. 
L’aoil est cero16 d’oraog6 ; la dorsale est fauve, rubau6e de rouge ocreux. La caudale est bruubtre 
ainsi que lee catopes. Les pectorales sont cannelle, e t  l’anale rouge-brunatro avec deux taches rouge- 
brun arrondies. 

P. 13; a. +g; cat. i ;  a. 8 ;  C. IG. 

11 y est nomm6 cabrilh. 

95. SERRANUS CASTELNAUI nom sp. nov. 

CentroprZstis nebulosus Castelnau, Animauu Nouveaux 011 Rsres de l’Am6rique du Sud, 1855, 6, pl. I, 
fig. 4 (Rio Janeiro) (not Sercanua nebulo8us Cuv. & Val.). 

Etymology.-Nebulosus, clouded. 
. Habitat.-Coast of Brazil. 

This species is known from Castelnau’s figure only, the description consisting of 
notes on the coloration. The figure is not very exact, as the number of soft rays in 
the fins oan not be certainly counted. The projection of the lower j a w  indicates a 

As the name nebulosus is preoccupied in 8erram8, this species needs a new name 

The following is the whole of Casteluau’s description : 

I species allied to N. luoiopercanus, but with deeper body and shorter snout. 

if referred to the latter genus. 

Le corps estd’un gris ardois6 ; nageoire dorsale avec des taches rougeset d’autres jaunes sur le bord 
sup6ri~ur;  tbte e t  nageoires rosbes; uue tache d’un rouge fonc6 su r  la base de lapectorale ; nageoire 
caudale obscure avec uu bord terminal Mas ; ventre d’uu blanc gristitre. Rio-de-Janeiro. 

To this scanty account the following is added by our friend, M. Alexandre Thominot, 
who has examined, at our request, tho original type in  the museum a t  Paris : 
Centropvfatis nebulosus Castelnau. (Type.) I). 1x4, 12 ; A. (bris6e) ; P. 18. L. let. 72 environ ; lign. 

Longueur totale du seul sp6cimeu qui est uno mauvaise peau Om 308. La tbte contenue environ trois 
fois dam 1’6teudue du poisson sans teuir compte de la caudale. Mandibule plus longiie que la machoire 
sup6rieure. Dents en cards sur lee milchoiree, au vomcr et sur lea pt6rygoidieus ; sur la machoire in- 
f6rieure on apergoit, sur les cBt6s, quatre ou cinq petites canines. a i l  6gal B l’etipace interorbitaire, 
ou de meme dimension que le parcoors compris entre la deuxibme narine et  le bout do museau et forme 
eiiviron le cinquibme de la t6te. Pectorales de m h o  longueur que l’espace compria entre le bout du 
uez et  le bord de l’interopercule. Ventrales de m6me dimonsion quo le lobe inf6rieur de la caudale. 
Premier rayon 6pinoux dorsal contenu trois fois e t  demi daw la hauteur du troisibme qui est lui-m6me 
6gaX au 4mo ; le 2mo est conteuu deux fois et un tiers dans cc meme rayon. L’6piue operculaire la plus 
longue est 6gale an premicr rayon dorsal. 

transv. 16-10. Branch. 7. 

Je ne puis rien vous diro de la coloration j je craindrais defaire quelque erreur. 

96. SERRANUS STILBOSTIGMA. 

Prionodee atilbostignia Jordan & Bollmau, Proc. U. S. Nat. Mus., 1889,158 (sea west ofEcuador). 
Habitat.-Pacific coast of equatorial America. 
Etynaology.-.&ilpdc, shining j u ~ i y p ~ ,  spot. 
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Thisspecies is known from a single example, dredged in 45fathoms, at the equator, 

I n  form it  agrees very closely with Serranus luciopercanus of the Atlantic coast, 
off the coast of Ecuador. 

but the coloration is quite different. 

97. SERRANUS LUCIOPERCANUS. 

Serranus Zuoiopercanus Poey, Memories, I, 56, 1851, tab. 9, fig. 1 (Havana); Steindachner, “Verh. 

Centropristis luciopercanus Gunther, Cat. Fish: Brit. Mus., I, 84, 1889 (copied) ; Vaillant & Bocourt, 

Menl ipma luciopercana Poey, Synop. Pisc. Cubens., 281, 1868 (Havana) ; Poey, Enumeratio, 23, 1875 

Zool. Ges. Wien, W66, 777, tab. 16, f. 1.” 

Miss. Soi. au Maxiqae, 1674, PI. V, f. 1. 

(Havana). 
Habitat.- Wes t Indian fauna. 
Etymology.-Luciopercanus, resembling Lucioperca, a synonym of the percoid genus 

Stixosteclion. 
Of this species we have seen only the original type, a young specimeu sent by 

Poey to t h e  museum at Cambridge. #erranus kciopercanus and its near rai&ive, 
8. stilbostigma, differ somewhat in form from the other species of Prio?zodes. The snout 
is sharper and the lower jaw unusually prominent. But both these characters are 
subject to intergradations. The snout is very sharp in S. su~ligarius, and the lower 
jaw in S. psittacinus is almost as long as in S. luciopercanus. For these reasous we 
are unable to recognize Mentiperca aa a distinct genus. 

98. SERRANUS SCRIBA. 

(THE SEA-PERCH ; VAQUETA.) 

Peroa line& utrinque septem, etc., Artedi, Genera, 40, 1734. 
Perca scribtc Linnro‘us, Syst. Nat., Ed. X, 292, 1758 (no locality; and of the early copyists). 
Sem*anue scriba Cuv. & Val., Hist. Nat. Poise., I, 214, 1828; Giinther, I, 103, 1659 (and of most recent 

Perm marina Linnrous, Syst. Nat., Ed. X, 290, in part (bascd properly on a fish from Norway-8ebastes 

Holocenkus fasciatus Bloch, Ichthyol., taf. 240, 1790. 
Bolocentrua marocannus Bloch & Schueider, Syst. Ichth., 320, 1801 (Morocco), 
Lutjanus scriptura LacBpBde, Hist. Nat. Poiss., IV, 229, 1803 (Mediterranean). 
Holoceuh.ua argus Spiuola, Ann. du MUS., X, 372, 1807. 
Serranuspa~ilionaoeus Cuv. & Val., VIII, 471,1831 (Gorea; Canary Islands) ; Giinther, I, 114 (copied). 

Canary Islands. 

writers). 

marinua-the Peroa lineie. eto., of Artedi being included in the synonymy). 

Habitat.-Medi terraneau Sea and neighboriug waters, including the Azores and 

Etymology.-Scriba, a writer, from the script-like markings. 

Our specimens of this common species are from Palermo and Venice. 

99. SERRANUS ATRICAUDA. 

Serranus atrioauda Giinther, Ann. Nat. Hist., XIII, 1874, 230 (Mogador, Morocco ; Azores; Madeira; 
Teneriffe) ; Hilgendorf, Die Fische der Azoren, 1889,206 (Azores). 

Habitat.-Oceau northwest of Africa. 
Etymology.-Ater, black ; cauda, tail. 
We know this species from descriptions only. 
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100. SERRANUS CABRILLA. 

(SERRAN j SERRANO; CABRILLA.) 

Perca cabrilla Linnsus, Syet. Nat., I, Ed. X, 294, 1758 (no locality, and of most early author8 and 
copyists). 

Serramus o&illa Cuv. & Val., 11, 1828, 223, PI. XXIX; Giiinther, I, 106, and of authors generally. 
Pseudoserranus cabrilla Klunzingcr, Fische des Rothen Meeres, 1884, 7. 
P Labrus chanus Forsk%l Dcscr. Auim., 1775, 36 (Coustantiuople). 
? Labrzis hiatula Uonnaterru, Encycl., MBthod., 1788, 116 (after Willoughby ). 
HOlOC&rU8 argentinus Bloch, Ichthyol., IV, 473, Taf. 235, f. 2, 1790 (accordiug to Peters). 
Lutjanzis serranus LacBpBde, Hist. Nat. Poiss., IV, 205, 1803. 
H O ~ O C C ? & ~ ~ U ~ J % W U ~  Risso, Ichth., Nice, 293, 1810. 
Ho~ocentrus serran Risso, 1. e . ,  294. 
Perca oliannus Couch, “ Lond. Mag. Nat. Hist., V. 19, f. 6, 1832 ” (Cornwall). 
Serranus wovemoinctm Kncr, Novara, Fische, 17, f. 1 (“ Capstadt” and St.  Paul’s Island); Sauvage, 

Pseudoserranua bicolor “ Kosstuan & Rlub, Ergebti. Rcise Rotlien Meere, 7, t. 1, f. 1” (Red Sea). 

northern Africa. 

Arohiv. Zool. ExpBr., VIII, 1860, 7. 

Habitat.-Mediterranean Sea, Azores Islands, coasts of southern Europe and 

Etymology.-Cabrilla, Spanish diminutive of uabra (Latin caper, goat). 

This well known species is represented in our collection by specimens from 
Palerrno, Italy. Its synonymy oEws no special difficulty. 

It seems to us evident that the  generic name Seerranus m u s t  always remain with 
this species. Serranus is a latiuieation of the French name ‘6 Serran,” and this species 
is mentioned as the ‘‘ Serrari properly so called” by Uuvier, the author of the genus Ser- 
ranus. 

Genus XXIII.-PRONOTOa-RAMMUS. 

Pronotogrammus Gill, Proc. Ac. Nat. Sci. Phila., 1863, 81 (niultifusciatue). 
Hemiaiithiae Steindachner, Ichth. Beitriige, I, 4, 1874 (pewanus). 

TYPE.-Pronotogrammus multifclsciatus Gill. 
Etynao1ogy.-Ilpd, before ; v k o s ,  back; r p a ~ p j ,  line, in allusion to the upward curve 

of the lateral line. 

This genua, as understood by us, contains four American species, relatives of the 
typo of Anthias, but differing iu the naked top of head, crown, aud maxillary. The 
comparative study of a large number of species will be necessary before these geiiera 
of Antkii?za: can be put on a firm fouudation. The species treated in the present paper 
form but a small part of the whole groupl and the foreign species we have had no op- 
portunity to study. 

Eemianthias, distinguished by the smaller scales and by the smaller canines, seems 
to us a section of Pronotogrammus rather than a distinct genus. 

ANALYSIS OF SPECIES OB PRONOTOC+RAMMUS4 

a. Scales rather small, about 56 in the latcrnl line ; canines small j head and body moderately com- 
pressed (Heniiaatl&a Steindachner). 

b. Peatoral fin short, 1% iu head; middle rays of caudal as long as head ; body compressed, rather 
deep, deepest behind the head ; head compressed, almost as duep rn long; anterior profile 
nearly straight, moderately steep ; mouth moderato, very oblique, the lower jaw project- 
ing, its tip entering the profile ; preorbital narrow, as broad 5 s  pupil, its edge roughened 
with mucous tubes; maxillary 2 in hew1 ; cye very large, 4.) in adult; maxillary naked, very 
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broad at tip, its width three-quarters eye ; snoot 4) in head ; snont and forehead and top of 
head naked; teeth very small, in very uarrow bauds; two canines each directed outward, in 
front of lower jaw, a smaller one turned backward before middle of side of j a w  ; upper jaw with 
a single short canine directed forward on each side in front ; interorbital region flattish, with 
two bony ridges and a median depression; smoot,h area of frontal region of skull short and 
small, broader than long; occipital crest high ant1 long; prooperole sharply serrate, itsangle 
ar ight  angle ; gill-rakers very long, slender, and close set, x 4- 23, the longest three-fifths eye ; 
branchiostegals 7 (e according to Steiudachner) ; dorsal spines rather low, slender, only the 
third produced in a loug, stiffish filaiuent, which reaches the third soft ray ; soft dorsal naked, 
the last rays very high, 1# in head ; Eaudal vcry long, with a narrow fork, the middle rays as 
long as head and 18 in the longest ; anal high, its spines moderate, graduated ; ventrals elon- 
gate, the third ray longer than head; pectorals shortish, pointed, 1) in liead ; scales moder- 
a te ;  lateral line complete, running abruptly upward and backward to  below sixth dorsal 
spine, then gradually curving downward ; color rose red, with soia11 diffuse golden-brown 
spots on body and on soft dorsal, caudal, and anal. Head, 3& in length : deptb, 3. I). X, 14 ; 

aa. Scales large, 30 t o  50 in the lateral line ; canine teeth rather strong, conspicuous ; body lanceolate, 
compressed (Pronotogrammue). 

c. Sralea not large, about 50 in  the lateral line; second anal spine a little shorter than third ; 
veutrals longer than pectorals ; profile convex to  the occiput, straight anteriorly ; mouth 
vary oblique, the maxillary extending t o  below pupil, 2i  in head; lower jaw with a canine 
in  front on each side directed forward and outward ; a canine hooked backward in front of 
middle of side of jaw ; upper jaw with a canine diicwtctl forward on each side in front ; eye  
longer than suout, 3 in head; vertical margin of preopercle nerzate, the serrm larger below; 
a short, stroug, flat spine at the angle; lower limb entire orserrate; top of head naked from 
the  occiput forward; five series of scales on cheek; dorsal sp ina  rapidly graduated to the 
fourth, which is nearlyhalf bead; several of the spines ending in loug, fragile dermal fila- 
ments : the filament of the fourth spine longest, sometimes reaching caudal; caudal very 
deeply forked, some of the outer rays produced, sometimes half length of body; anal spiiies 
graduated, the second 34 in heed; pectorals short, 1) iu head; veutrds  produced, exteuding 
beyond origin of anal ;  lateral line on third row of scales; gill-rakers very nuuierous, long 
and slender; color carmiue, deepest on the back, bccoming a clear violet ou sides ; back and 
sides everywhere freckled with golden olive, this on the sides becoming reticulations around 
the violet ; B bright golden stripe from sye to  base of pectoral above; auother from tip oC 
snout along lower border of eye to  middle of pectoral; dorsal carmine, the rays tinged with 
golden ; eaudal similar ; aual golden ; pectoral carmine ; ventrals red and yellow. Head, 
34 in length ; depth, 34. Scales, 3-48-16 .- - ..VIVANUB, 102. 

GO. Scdes medium, about 38 in the lateral line; body elongate, the head thick, the lower outline 
nearly straight ; mouth oblique ; tip of lower jaw fitting into a notch of ripper, uot en- 
tering profile ; maxillary broad, reaching rniddlo of pnpil, 2& to 24in head ; teeth in a narrow 
band above, in one series below; one or two canines directed forward and outward iu front 
ofeach jaw ; a pair on sides of jaw turnod backward and inward; no teeth on tongue ; Inter- 
orbital space somewhat concave, the supraocular ridges being elevated ; preorbital narro w, 
about one-third pupil ; eye very large, 3 in head; angleof preopercle slightly projecting, its 
serrm coarser ; gill-rakers long, slender, x + 30, the longcst half orbit; dorsal emarginate, 
the-spines slender and pungent, the sixth longest, 3% in head, 14 times tenth; each spine 
with a short filament uear its tip, as usual in this genus ; soft dorsal high ; anal similar, its 
second spine shorter than third, which is 38 in head. Caudal forked, the middle rays two- 
thirds the outer, which are not produced ; pectorals short, reaching a little beyond front of 
anal; scales large, ctenoid, extending forward from occiput on top of head to  middle of 
orbit ; snout and maxillary naked ; scales on cheek in six rows ; dorsal and anal naked; lat- 
eral line very high on the third row of scales. Rose-red, silvery below, the fins light yel- 
low ; a dark spot above the middle of each eye and two V-shaped olive marks behind head, 
the apex of the one at the nape, the other at front of dorsal; lining of gill cavity and peri- 
toneum silvery. Scales, 

A. 111, 8. Scales, 5-56-2U ._ - -. .- - -. . . - -. . ._ -. . _. - - . -_. . - _ _  .----. . - - ... !?El{UANUS, 101. 

D. X, 14 or 15; A. 111, 7 or 8. 

. 

Head, 23 to  q in length; depth, 28 to 3. D. X, 15; A. 111, 8. 
%J433-X .__... .............................. ._..._....._..._. .................... EOS, 103. 
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oca Scales very large, 31 in the lateral line ; second anal spine longer thau third; ventrals rather 
shorter than pectorals (in the young) j depth about 4 (to end of middle caudal rays) ; head 
3 i n  same distance ; eye 3 in head; snout less thau half eye; four upper front canines; two 
lower front and two lateral oaniuefl; dorsal spines rapidly increasing to  the fourth, which is 
about 7 i n  length of body, thence decreasing to the last, which is 11 in length; longest soft 
ray about equal to longest spine ; msdian caudal rays 6% in length, longest greater than 
depth of body; color reddish, the young with numerous dark rufous bands, descending 
nearly to  the middle. D. X, 15; A. 111,7. Scales 2-31-12 _.---. . . _-.. MULTIRASCIATUS, 104. 

101. PRONOTOGRAMMUS PERUANUS. 

Anthias (Beemianthias) ywuanus Steiudachner, Ichth. Beitriige, I, 1874, 4 (Payta ; Trujillo). 
Habitat.-Coast of Peru and Chili. 
Etynzology.-Peruanus, Peruvian. 

Of this species we have examined two of Dr. Steindachner7s original types (10232, 
M. 0. Z.), from Payta, Peru. The largest of these is 16 inches in length and is now in 
poor condition. A specimen which we suppose to belong to the same species is also 
in the U. S. National Museum from Ohili. This species reaches a larger size than the 

‘ others of our Anthiince. It must be a very handsome fish in life. 

102. PRONOTOGRAMMUS VIVANUS. 

Anthias vivanus Jordan & Swain, Proo. U. S. Nat. Mus., 544, 1884 (Pensabola) ; Jordan, Cat. Fish. N. 
t 

Am., 83, 1885. 

Habitat.-West Indian fauna, north to Pensacola. 
Etymology. --From the Red Snapper or Vivanet, from the stomach of which this 

species was first taken. 

All the known specimens of this brilliantly colored species have been taken off 
the  Snapper Banks between Pensacola and Tampa. Nearly all of them have come 
from the spewings of the speckled ( 6  Hind,” Epinephelus drunimond-hayi. 

103. PRONOTOGRAMMUS EOS. 

Anthias eo8 Gilbert, Proc. U. S. Nut. Mus., 1890 (Station 2996). 
Habitat.-Pacific coast of tropical America. 
-7Jtymology.--”Hws, sunrise. 

This species is known from several examples dredged by the Albatross at Station 
2096, off the west coast of Mexico. 

104. PRONOTOGRAMMUS MULTIFASCIATUS. 
Pronotogramnius multifasoiatus Gill, Proc. Ac. Nat. Sci. Phil., 81, 1863 (Cape San Lucas). 
Anthias multifasciatue Jordan & Gilbert, Proc. U. S. Net. Mus., 360, 1882 (Cape Sau Lucas) j Jordan, 

Cat. Fish. N. Am., 83, 1885; Jordan, Proc. U. S. Nat. Mus., 377, 1885 (Cape San Lucas). 
Habitat.-Pacific coast of Mexico. 
Etymology.-Multus, many; fasciatus, banded. 

This species is known only from the original type, a very young example taken 
at aape San Lucas by Mr. John Xantus. 
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Genus XX1V.-ANTHIAS. 

Anthias Bloch, Ichthyologia, 1792 (sacer = anthias). 
AyIopon Rafinesque, Caratteri di alcuni Nuovi Generi, etc., Sicilia, 52, 1810 (anth2as) (substitute for 

Anthias, said to be preoccupied). 
T n x - A n t h i a s  sacer Bloch ; Labrus anthias (LinnEus). 
Etymology.-’Aveias, ancient nitme of some large fish, perhaps the Albicore ; prob- 

ably from dvOos, a Bower. 

We retain the generic name of Anthias for Anthias anthias aud its immediate rel- 
atives, letting Pronotogrammus, Odontanthias, and other closely related groups stand 
for the present as distinct sonera. None of the species of Anthias are American, and 
Anthias anthias is the only onc of them which we have been able to examine. 

We fiud no warrant for Rafiuesque’s statement that the name Anthias is preoccu- 
pied. We fiud the nam0 Anthia arnoug the insects, bearing date of 1801. 

ANALYSIS OB EUROPEAN 8PECIE8 OF ASTIIIAS. 

a. Maxillary with about five series of large scales; ventral fins very much produced, the secoud my 
reaching entirely beyond base of anal fin; third dorsal spine elevated, twice as high as any of 
the others, about as long as head; body oblong ovate, strongly compressed; head compressed; 
profile convcx, slightly depressed between the eyes; eyes large, 3) i u  head; mouth largo, 
oblique; uiaxillary very broad posteriorly, its greatest width Uearly three times the width of 
the  narrow preorbital; teetb in both jaws uniserial laterally, in  bauds iu front ; one or two 
strong recurved canines on each side of lower jaw;  5 straight autrorse caniue on each side in 
front; canines of upper jaw short, turned forward; no teeth on tougue; poeterior edge of pre- 
opercle finely serrate, with larger spines at tho angle; preorbital and lower jaw naked, rest of 
head scaly; scales on top of head very small, extending bcyoud nostrils. Dorsal epincs loug and 
slender, the third much elevated ; soft dorsal with some elougate rays ; caudal very deeply 
forked, the lobes produocd; second and third mal spines subequal; third soft ray longer than 
longest soft dorsal rays ; pectorals short, not reaching beyond front of anal ; color red ; head with 
three yellow bauds radiating from eye; body freckled with greenish or ycllowish spots; two 
bands on side of occiput, aud a series of spots along baw of dorsal; fins brownish green. Head, 
3) in length; depth, 29. D. X, 15; A. 111, 7. Soales, 5-38-16.. _ _  _. .. _ _  _ _  _. _. - -. . ANTIXIAS, 105. 

105. ANTHIAS ANTHIAS. 

(BARBIER ; IMPERADOR.) 

Labrue totit8 rubescene cauda bifiirca Artedi, Synonomia, 54, 1737 (Mediterranean). 
Labrus anlhias Lin11m18, Syst. Nnt., Eti .  X, 282, 1758 (after Artedi) (Bud of copyists). 
Perca penaanli Bloch, I ‘  Schrift. naturforschender Freuude, X, pl. 9, f. 1, 1782.” 
Anthias sacer Bloch, Lchthyologie, Taf. 375, 1792; Cuv. & Val., 11,250; Gilnther, 1, 88, and of nearly 

Bylopon ivioce Guichenot, Index Generum ac Specierum Anthisdidorum, 2, 1868 (Iviea ; Malta). 
Aylopon Idspanus Guichenot, 1. o., 2 (Spain). 
Aylopon rissoi Cfuichenot, 1.  o., 3 (Nice). 
Aylopon nicmensis Cuicheuot, 1. c., 4 (Nice). 
Bylopon catiarieiieis Guichenot, 1.  c., 5 (Canaries ; Madeiras). 
Aylopon algeriensie Giiichenot, Z.’c., 5 (Algiers). 

el1 recent writers. 

Habitat.-Coasts of sonthern Europe and northern Africa. 
EtymoZogy.-’AuOlac, ancient name of some large fish. 
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This handsome fish is rather common in waters of moderate depth in southern 
Europe. The specimens before us were collected by Professor Doderlein a t  Palermo, 
in Sicily. 

The nominal species of Quichenot are based on slightly differing proportions of 
part8 of the head and body, characters too trivial to merit notice from naturalists. 

t Genus XXV.-ODONTANTHIAS. 

Odontanthias Bleeker, Sur 10s Espbces Iudo-Archip. d’Odontanthias, etc., 1872, 1,* (borbonias). 

TYPE.-Anthias Borbonius Gun ther. 
Etymology.--d8ocis, tooth ; Anthias, a related genus. 

This genus contains three East Indian species and the following from America. 
As compared with Anthias,it seems to differ in no important respect, except in the pre- 
sence of a band of’ small teeth on the tongue. 

Allied to Odontanthias is the genus Holanthias Giintlier (H. fronticinctzcs Gthr., 
from St. Helena). In this genus t h e  caudal fin is rounded, and none of the fin-rays 
are produced. 

ANALYSIS oir AMERICAN SPECIES oir ODONTANTIIIAS. 
a. Dorsal rays X, 15. 

b. Third dorsal spine higher thau any succeeding ones; ventral fins scarcely elongate, shorter than 
head; body oblong; head obtuse; profile almost straight, somewhat depressed in  front of the 
eye ; eyes large, scarcely equal to the interorbital area, 3 in  head ; maxillary broad, with five 
or eix rows of large scales, its length 2+ in head; mouth very oblique, the lolrer jaw pro- 
jecting; suout 5 in head ; preopercle finely serrate, with coarser teeth at the anglo, which is 
salient; four canines in upper jaw, the outer turned forwards, the inner recurved; six other 
oanines in the lower jaw, the middle two extending forward and outward; those 011 the sides 
recurved; no latoral cauiues; an oval patch of minute teeth on the tongue; third dorsal spine 
one-third longer than the fourth; ventral8 shorter than pectorals, 1% in head; pectorals equal 
to  length of head; caudal lunate, the lobes equal, soiircely exceeding the height of the head ; 
head above and both jaws closely scaled; five or six rows of large scales on checks; color 
6 ‘  golden red, little paler below, many lustrous green spots on tho back; fins all unspottod and 
more or lesa yellow ; upper part of head red.” Read, 3& in length ; depth, 3. D. X, 15 ; A. 111, 
7. Scales 4-35-14.. __.. . - ___. . . - - - -. . - - _.. ---. - -. - . - - - - -  -. . - - - -. . . . - - - .MAI~TINICENSIS, 106. 

bb. [Third dorsal spine not longer than those following it, the spines being graduated; ventral8 
extremely elongate, their filiform tips reaching nearly to base of the caudal fin; body rather 
elevated and compressed; the  dopth 2+ in length ; head 3 ; hend short, very obtuse; eye large, 
longer than snout, about 3 in  bead ; head everywhere scaly ; mouth very oblique, the maxillary 
suddenly widening behind ; proorbital narrow, half as broad as tho maxillary ; crown of head 
convex; preoporole finely serrate, with coarser teeth at the angle ; tongue with a11 oval patch of 
teeth; jaws with anterior oanines, and a lateral canine on the mandible; scales large; lateral 
line strongly arched; caudal deeply forked, the lobes half length of body ; dorsal spines all 
graduated, the last more than twice diameter of eye ; soft dorsal and anal elovated, but without 
exserted ras; pectoral long, reaching soft portion of anal; color rod, with parallel oblique 
and longitudinal golden streaks; head with two oblique bands. D. X, 15; A. 111, 7. Scales, 
4-37-17.] (Giinlher.) . -. . -. . - - - -. . . - - -. . . - - - - -. - - - -. - -. . . - - - ASPERILINGUIS, 107. 

aa. [Dorsal rays X, 12 (teeth on tongue unknown), closely idlied to Anthian anthias, but with rather 
stronger teeth on the preopercle, aud the veutral fins longer. D. X, 12; A. 111, 6.1 (CUV. # 

. 

pal . )  __. . . . . _ _  _ _  . -. . -. -. . -. . - - -. .. . -. . - _ _  - _ _  _ _  _ _  . - - - - - - - - . TONSOR, 108. 
- 

* Les espbces d’ Anthias il deuts linguales, et h, caudille fourchue pourraient dona &re rdunies 
L’ Anthiae borbonius Giinther est de comme appartenant h. un type distinct sous le nom d’ Odontanthias. 

oe type et le8 rhodopepzus et  ohrysostiotzcs y appartienneut aussi.Jp (Bleeker.) 
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106. ODONTANTHIAS MARTINICENSIS. 

AyZopon martinicensis Guichenot, Anthiani, Ann. Linn. SOD., vol. X, 1868 (Martiniquo). 
Habitat.-West Indian. fauna. 
Etymology.-Martinicensis? living in Martinique. 

This species is known to us only from the origina1 type, examined by Dr. Jordan in 
the museum at Paris. 

107. ODONTAN'PEIAS ASPERILINGUIS. 

Anthias mperilinguis Giinther, Cat. Fish. Brit. Mus., I, 89, 1859 (South America). 
Habitat.--" South America." 
Etymology.-Asper, rough ; Zinpa, tongue. 

We know this species from the original description only. In  the form of its dorsal 
it appears to differ widely from Odontanthias martinicensis, bu t  its dentition is that 
of an Odontanthias. In the type of Odontanthias the third dorsal spine is produced. 

108. ODONTANTHIAS (?) TONSOR. 

Serranus foncror Cuv, & Val., Hist. Nat. Poiss., 11, 262, 1823 (Brad) .  
Anthias tonsor Giinther, I, 91, (copied). 

Habitat.-Coast of Brazil. 
Etymology.-Tonsor, a barber; from barbier, the French name for Anthias. 

The scanty description of this species gives no hint as to whether it belongs to 
Odontanthias or to Anthias. For the present we refer it, with the other American 
species, to t h e  former. If  it be an Anthias, i t  should be distinguished from A. anthias 
by the fewer fin-rays, D. X, 12. 

The type of this species seems to have been lost. Mr. Alexandre Thominot, assist- 
ant in the museum at Paris, has searched in vain for it, and it is not mentioned in 
Guichenot's paper on the species of,Anthias in the museum. 

Genus XXV1.-BATHYANTHIAS. 
Bathyanthiae Giinther, Shore-fishes Challenger Esp., 1880, 6 (Toseu(0. 

TYPE.- Bathyanthias roseus Giinther. 
Etymology.--U~Bbs, deep (water) ; Anthias, an allied genus. 

This genus is based on a single specimen, a small fish allied to Pronotogrammus, 
but with none of' its fin-rays produced. The operculum is said to be without spine, a 
character rarely found amoug the Serranids. 

ANALYSIS OF SPiCCIBS OB RATHYANTRIAt3. 

a. [Body obIong, moderately compressed, the mout  less obtuse than usual in Anthias; eye as long a8 
snout, 3& in head ; interorbital area flat, narrow ; maxillary scaleless, reaching middle of eye; 
preopercle evenly rounded, very finely serrated ; no spine on operclc ; anal scaly ; soft dorsal 
naked; lateral line ruuning very high; dorsal spine feeble, not filamentous, the  third slightly 
longer than the  rest, 3 in Lead, oaudal subtruncate; pectorals falciform, not quite as long 
a8 head, reaching anal; ventrale half as long as pectorals. Color uniform rose-red, with two 
paler longitudinal streaks. Head, 3 ; depth, 3. D. IX, 14 j A. 111, 8. Scales, 2-58-18.] (Giin-  
ther. )..- - -. ._.__. .-. . ._ _ _  - . - - __. ._ - __. __. . . - - __. . . . __. .. . . __. . . . __. . . . ___. . _. __. ROSEUS, 109. 
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109. BATHPANTHIAS ROSEUS. 

Bathyanthiae roseu8 Giinther, Shore-fishes of the Challenger Exped., 1880, 6, pl. 1, f. B (off Pernam- 
b U C 0 ,  “ 30 01’ 350 fathOIllE”). 

Habitat.-Coast of Brazil. 
Etymology.-Roseus, rosy. 

This species icl known from a single specimen, 44 inches long. 

Genus XXVI1.-CALLANTHI AS. 
Callanthias Lowe, “ Supplenlentary Synopsis Madeira Fishes, 76, 1839,’’ and Fishes of Madeira, 13, 

fig. 3 (pavadisccite =peloritanus). 

TYPE.-CalhnthiUS paradismus Lowe = Bodinnus peloritanus Cocco. 
Etymolo~y.-IloiRRos, beautiful ; Anthias, an allied genus. 
This genus diEers from Anthias in the abseuce of armature on the preopercle and 

in the direction of the Iaterd line. The lateral line, especially elevated in all the mem- 
bers of this group, reaches the extreme in this genus, running along the highest series 
of fully developed scales and disappearing under the laclt dorsal ray. 

But two species of this interesting genus are as yet known : Callanthias peloritanus 
and Callanthias allporti Gunther, from Australia. 

ANALYSIS OB EUROPEAN BPECIES OB CALLANTHIAS. 

a. Body rather elongate, compressed, the outlines of the back and belly nearly parallel; anterior pro- 
file blunt ; interorbital space broad and flat ; supraoccipita1 crest high ; eye large, 22 in head ; 
maxillary narrow, scaly, 2f in head ; mouth oblique, the lower jaw included ; suout very short, 
half length of eye; teeth as in A d t i a s  anthiae; preorbital very narrow; preopercle entire; 
gill-rakers long, slender, close-set, X + 20 ; scales large; head everywhere scaly except on front 
of preorbital; lateral line ascending abrtiptly in front, running very dose t o  the edge of the 
back, on the first row of E C ~ ~ C E :  lateral line ceasiiig under last rays of soft dorsal, covering 
about r 3  scales ; dorsals subequal, the first two or three shorter ; about the fifth soft ray of dor- 
sal elongate, often roaching caudal ; aual spines slcuder, graduated, the soft rays subequal; 
caudal deeply forked, the lobes attenuate, the upper the longer; pectorals short, 1& in  head; 
ventrals moderate, reaching anal. Color rose-rod, paler below ; throat pearly white ; opercles 
and spot before pectoral pearly; dorsal and anal yellow, tinged with row at base and tips; 
caudal scarlet, the borders and tips yellow; other fins reddish. Depth, about 3 in length ; head, 
33. D. X (or XI), 9 ; A. 111, 9 or 10. Scales, 38.. ..--.. ..- -.. ...-.. .. .... ..PJCLORITANUS, 110. 

110. CALLANTHIAS PELORITANUS. 

(Bird-of-Paradise-eh; h p r a d o r  do Alto.) 

Bodianue peloritanus Cocco, “G)iornale Sci. sicilia, Palerrno, 1829, 138 2 9  (Madeira). 
Callanlhiae plOrita?lu8 Giinther, I, 87 (Madeira). 
dnfhiae bUpll23kt1lUhko6 Bouaparte, I”ann. Ital., POSCi, about 1839. 
Callanthias parUdi6lclLS Lowe, ‘‘ Suppl. Syn. Mad. Fishes, 76, 1839 ” (Madeira) ; Lowe, Fishes Madeira, 

13 (Madeira). 

3aBitat.-Mediterranean ; coasts of Spain ; Madeira. 
Etymology.-Peloritanus, perhaps from Peloris, a genus of mollusks. 

This species is known to us through the plate and very full description of Lowe, 
and also from B specimen (24G01, M. 0.0) from Messina in the museum at Cambridge. 

Bull. U. 8. F. a., 88---27 
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Note on Liopropoma and Choristiatium. 

Two singular genera. Liopropoma (abemans) and Ohorististium (rubrum) have 
been made known by Poey from single specimens of small size, taken in deep water. 
We have examined the type of Ohorististium rubrun. It seems to  us more nearly re- 
lated to Uheilodipterus and other Apogonidce than to any of the Berranidm. We there- 
fore omit these two genera from our account of this family. A third peculiar genus, 
Gramma Poey-also known from a single young specimen-has been referred by Bleeker 
and Gill to the Pseudoochromididae, whqe i t  may belong, although it  bears some slight 
resemblance to the Anthiince. 

Genus XXVIIL-LATES. 

Latee Cuvier &Valenciennes, Hist. Nat. Poss., 11, 89, 1828 (nilotious). 
Plectropoma Bleeker (cakarifer, this being the first species of “ Plectropome” originally mentiohed by 

Cuvier ; not Plectropoina as restricted by later writers). 
TYPE.-Perca nilotica Gmelin. 
Etymology.-Lutes or Latos (Adroc), the name of the typical species with both 

the ancient and modern Egyptians. 

This genus includes two or three species, fishes of very large size, found in the 
mouths of the  Nile, Gange8, and other rivers of the Old World. We have not studied 
any of the species of Lutes, and it is possible that they have no real af%nity with 
Norone. 

ANALYSIS OF SPECIES OF LATES. 

a .  [Body robust, the back somewhat elevated, the anterior profile steep an.. nearly streight, the snout 
sharp, the lower jaw much projecting ; maxillary broad, reaching posterior edge of pupil; 
serrm on preorbital retrorse : second dorsal spine short, the  third longest, 13 in  head; anal 
spines short, the  second longest, 4) in  head; pectorals and ventral8 short ; soft parts of verti- 
cal fins somewhat soaly. Color silver-gray, much marbled with darker in life, the merk 
ings disappearing after death. Head 3, depth, 3. D. VII-I, 12 ; A. 111, 8. Scales 10-66-19.] 
(8teindachner.). . - - -. -. -. -. . . - - -. . -. - -. . . - - -. - -. . -. -. . -. . . -. -. . . . .. -. . - - . . . . . . NILOTIIJUS, 111. 

111. LATES NILOTICUS. 

Peroa iiilotioa (fmelin, Syst. Nat., 1788, 1312, and of the  copyists. 
Latee nilotioue Cuv. & Val., 11, 89 ; Giinther, I, 67 ; Steindaohner, Fische des Senegala, 1869, 4. 

Habitat.-Basins of the Nile and Benegal; a fresh-water species, eutering the sea. 
Etymology.-Nilotiou, pertaining to the Nile. 
We have not seen this species; our knowledge of i t  is chiefly drawn from the 

description and excellent figure of Steindachner. 

Genus XXIX.-KUHLIA. 

Kuhlia am, Proc, Ao. Nat. Sei. Phila., 1861, 48 (elliatue). 
Moronopeis Gill, Proc. Ac. Nat. Sci. Phila., 1863, 82 (marginatue). 
Paradulee Bleekq, Nederl. Tijdschr. v. Dierknnde, I, 257 (marg6natue = O & Z l U 6 ) .  

TYPE.-Perca Ciliata Euhl & van Hasselt. 
Btymoiogy.-Named for the discoverer of the typical epecies, which was found in 

the streams of Java. 
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This peculiar and interesting genus is represented by three East Indian species, 
well described by Bleeker in his paper 1L  Sur le genre Noronopsis,” besides the two 
following. 

The relations of the genus have been much in doubt. From the resemblance of 
the species to those of Xeniohthys and Xenistius, Dr. Gill has concluded that i t  has 
sparoid affinities, and has placed i t  near the Xenichthyincs. 

But Euhlia has a very narrow and serrated preorbital not at all sheathing the 
maxillary, its ventrals are destitute of the axillary scale, and the opercle has two 
strong spines. All these are characters of the Serranidm and not found in the 8paridce. 
We therefore place Kuhlia in the former family. Among the genera of Serranidoe i t  
seems to be nearest Morone, as the synonym Moronopsis would also indicate. In  
technical characters it agrees with the group we have called Latinm.; but, as we have 
already stated, we are not sure tha t  Lates and Morone are not representatives each of 
a different subfamily. In this case Kahlia would represent still another. 

ANALYSIS OB AMERICAN SPECIES OB KUHLIA. 

u, Eye rather small, 38 in head j body rather deep and compressed, the anterior profile straight or 
slightly concave ; depth 23 in length; head 38, maxillary 28 in head, reaching front of pupil ; 
gill-rakers slender, X + 21 ; pectorals 1% in head ; ventrals 13 ; fifth (longest) dorsal spine 1%. 
D. IX, I, 11, A, 111, 11. Scale8,7-51-12. L. 6 inohes. Bluish above ; sides bright silvery; cau- 
dal fin cream-colored with two oblique black bars on eaoh lobe, these convergent backwards; an 
oblique black bar upward and backward across soft dorsal j fins otherwise pale . - - - -. ARGE, 112. 

ua. Eye very large, 2% in head j body deep, compressed j depth 2% in length ; head 3) ; maxillary barely 
reaching front of pupil; gill-rakers long and slender, 9 + 24 ; pectorals 2+ in head; ventrols 
scarcely reaching vent ; longest dorsal spine 1& in head. D. IX, I, 11 ; A. 111, 11. Scales, 51. 
Color olivaceous above, silvery below ; caudal fin plain.. . . . . . . ._ . . . . . . . . - -. . .. - -. .XENURA, 113. 

112. KUHLIA ARUE. 
KuhZia urge Jordan & Bollman, Proc. U. S. Nat. Mus., 1889 (Chatham Island, Galapagos Archipelago). 

Habitat.-Galapagos Islands ; Revillagigedos. 
Etymology.-ippy3pos, silver. 
This species was first known from several specimens taken by the Albdtross at 

Ohatham Island. It has since been taken in great abundance by Dr. Gilbert about 
Olarion Island. It is very Close to K. tmniura, of the waters of Java, Sumatra, and 
Bum, but the latter species has the eye larger, 29 to 3 in head. Oomparing our Rpeci- 
mens with the full description of the latter species given by Dr. Bleeker, we are able 
to detect no other difference, and i t  is very likely that our species will prove to be a 
variety of E, tmiura. 

113. KUHLIA XI1NURA. 
Xeniohthye xenurw1 Jordan & Gilbert, Proo. u. 8. Nat. Mus., 1881, 454 (supposed to oome from San Sal- 

Kuhlia zeltura Jordan & Gilbert, Proc. u. 8. Net. Mus., 18P2, 376 (locality questioned). 
vador). 

Habitat.-Probably San Salvador ; possibly Ohina. 
Etymotogy.--J”Cvoc, strange; d p d ,  tail, the tail being more deeply forked than in 

Xeniohthys. 
Of this species two specimens are in the U. 8. National Museum, bearing the label 

(6  Ban Salvador. But for certain reasons i t  is uncertain whether they 
belonged to  DOW’S collection, and they may have been brought by Dr. Stimpson from 

J. M. Daw." 
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China. Until the upecies is again found-either in China or in Central America-its 
habitat must remain uncertain. The discovery of a species of K~hlia on the west 
coast of tropical America renders it more likely. that E. xenura is an American fish. 

Genus XXX.-MORONE. 

Morone Mitchill, Fishes of New York, 18, 1814 (rufa=amwicana), 
Morone Gill, Proc. Bo. Nat. Sci. Phila., 1860, 111 (americana). 

TYPE.-Moroae rufa Mitehill= Perqa ainericaaa Gmelin. 
Etymology.-Unexplained. 
This genus or subgenus contains two known species, both American. 

ANALYSIS OF SPECIES OF MORONIC. 

COMMON CHARACTERS : Lower margin of preopercle simply serrate or entire, the  serrso not greatly in- 
creasing in size toward the angle, and none of them developed as antrorse hooks. Base of 
tongue without teet,h j edge of tongue with linear patches of teeth ; dorsal fins more or lese 
connected by membrane ; second anal spine much enlarged, not shorter than third; anal 
rays 111. 8 or 9; lower margin of preopercle finely serrate; lower jaw slightly projecting; 
body not elongate ; vertebrae 11 + 14 = 25 (americana). 

4. Color in life brassy yellow, with about seven very distinct lougitudinal black lines, those below 
the lateral line interrupted posteriorly, the posterior part alternating with the anterior; 
body oblong-ovate, the back much arched; head depressed, the snout somewhat pointed, 
the  anterior profile concave; eye large, as long as snout, 49. in  heBd j preorbital tincly Her- 
rate ; supraecapula serrate ; mouth small, somewhat oblique, the maxillary nearly reaching 
middle of orbit, about 3 in head; maxillary somewhat scaly; gill-rakers moderate, x +  13; 
dorsal and anal spines very robust, the longest dorsal spine 1% in head, the longest anal spine 
2+; dorsal fins slightly connected. Head, 3 in length ; depth, 2). D. IX, I, 12; A. 111, 9. 

. sca1cs, 50 _ _  .. .. - - - -. - -. . . - - - -. - - - - . . -. . . - - -. - - -. - - - - - - - - - - . . -. . . . - -. . - -. JNTERRUPTA, 114. 
aa. Color olivaceous, varying t o  dark green j sides silvery or olivaceous, with faint, paler streaks; 

body oblong-ovate, the back elevated, but less so thau i n  the prcceding ; head depressed 
above eyes; the  snout rather pointed; mouth  mall, the maxillary not reaching middle of 
orbit, 2& in head; preorbital entire ; eye moderate, scarcely as long as snout, 4 in hoad ; gill- 
rakers 4 + 14, rather long; dorsal and anal spines moderate, the longest dorsal spine 2 in  
head ; the second anal spine 24; dorsal f ins  considerably connected. Head, 3 in length ; depth, 
3. D. IX, I, 12; A. 111, 8 or 111, 9. Scales, 8-50-9 .__. ._.___ .... .-.. _._..AMERICANA, 115. 

114. M,ORONE INTERRUPTA.' 

(THE YELLOW BASS.) 

Zabrax chryaopa Qirard, Pacific Railroad Expl., 29, pl. XI, figs. 1-4, 1859 (St. Louis ; New Orleans) (not 

Morone interrupta Gill, Proc. Acad. Nat. Sci. Phila., 1860, 118 (St. Louie; New Orleans) ; Jordan, 
Annals N. Y. Ac. Sci., IV, No. 4, 07, 1876 (Miss. R.); Gill, Iohth. Rep. Capt. Simpson's Sur. 
Great Basin Utah, 398, 1876; Jordan & Brayton, Bull. U. S. Nat. Mus., 1878, 83 (Ohio and 
Illinois Its.); Jordan & Gilbert, Syn. Fishes N. A., 530, ld83; Nelson, Bull. Ills. Mus. Nat. 
Hist., 1876, 36; Jordau, Fishes Ills., 1677, 44 (Illinois R.; Mackinaw Creek; Cairo, Ills.); 
Jordan, Men. Vert. E. U. S., 137, 1888. 

lloccue interruptue Jordan, Geol. Sur. Ohio, 956, 1882; Jordan, Net. Hist. Aquat. Am., 431, 1884 (not 
Perca ntitchilli interrupta Mitohill = Rocoua lineatus). 

Morone miseisaippienais Jordan & Eigunmaun, Proc. Ac. Nat. Sci. Phila., 1887 (substitute name for 
interrupta, regarded as preoccupied). 

of Rafinesque). 

Habitat.-Lower Mississippi Valley, north to Cincinnati and St. Louis, chiefly in 

Etymology.-Mississippimsis, pertaining to the Mississippi. 
the channels of the larger streams. 



Bull. U. 5. F. C. 1888.-(To face page 420.) Jordan & Eigenmann. Serranids. PLATE LXVI. 



Bull. U. S. F. C. 1888.-(To face page 421.) Jordan & Eigenrnann.  Serranid=. PLATE LXVII. 
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The Yellow Bass is rather common in river channels and ponds in the southern 
part of the basin of the Mississippi. It reaches a length of about a foot, and is con- 
sidered a good food.6sh. Our specimens are from St. Louis and from the White Water 
River, a t  Brookville, Indiaua. 

As the name interrupta was given by Mitchill to a variety of Rocous Zineatzcs, a 
species of the same genus Morone, as theu understood by us, the name Morone inter- 
rupta given to this species by Gill was replaced by a later name, miesissippiensis. 
If, however, Morone and Rocczcs are regarded a8 distinct genera, the name interrupts 
is tenable for a species of the former group. 

‘\ 

115. MORONE AMERICANA. 

(THE WHITE PERcrf  ; WHITE SEA-BA~S.) 

The River Perch of New Tork Schccpf, Schrift. der Gesells., nat. Freuntle, VIII, 159, 1788 ( N ~ w  York). 
Perca americana Gmeliu, Syst. Nat., I, 111, 1308, 1788 (after Schcupf.) (and of the various copyiste). 
Labrux anioricanus Holbrook, Ichth. S .  C., ed. 1, 21, pl. 3, f. 2, 1tj56 (Charleston). 
MJrone americana Gill, Ichth. Rep. Capt. Simpsou’s Sur. Great Basin Utah, 397, 18%; Jordan, Annals 

N. Y. Ac. Soi., IV, No. 4,97, 1876 (east-coast streams) ; Jordan & Qilbert, Proc. U. S. Net. MuB., 
1878,380 (New aud Neuse Rs., N. C.). 

Rocous americanus Gill, Proc. U. S. Nat. Mus., 1883, 366; Goode, Nat. Hi&. Aquae. Anim., IV, 31, 1884. 
Perca ininiaculata Walbaum, Artedi Genera Piscium, 330, 1788. 
Morone rufa Mitchill, Rep. Fishes N. Y., 18, 1814 (New York). 
Bodianus rufus Mitehill, Trens. Lit. eud Phil. SOC.  N. Y., I, 420, 1815 (New York). 
Labrax ruyus De Kay, Nat. Hiat. N. Y., Fishes, 9, pl. 3, f. 7, 1842 (New York); Storer, Syn. Fishes N. 

Perca ncucvonata Rafiuesquc?, Am. Month. Mag. and Crit. Rev., 11, 20;). 
Labrax nbucro?iatits Cuv. C% Val., Hist. Nat. des Poissons, 11, 06, pl. 121, 1828; Storer, Rep. Ichth. Mass., 

8, 1839 (Boston and vicinity) ; Ayres, Borrton Journ. Nat. Hist., IV, 257, 1842 (Setauket, Green- 
port, and Riverhead, Long Island) ; Baird, Rep. Fishes N. J. Coast, 8, 1854 (Cape May County, 
N. J.; Sing Siug, N. Y ; Croton R., N. Y. j Potomac R.), 

Labrax nigricalts De Kay, Net. Hist. N. Y., Fishes, 12, 1’1. 50, f. 160, 1842 (Long Island); Storer, Syn. 
Fishes N. Am., 1846. 

Moroaepallida Mitchill, Rep. Fishes N. Y., 18, 1814 (New York). 
Bodianits pallidus Mitobill, Trans. Lit. and Phil. SOC. N. Y., I, 420, 1815 (New York). 
Labrax pallidus Do Kay, Nat. Hist. N. Y. Fishes, 11, PI. 1, f. 2, 1642 (New York) ; Storer, Syn. Fishee 

Am., 22, 1846; Giinther, I, 65, 1859 (Boston; Kern York). 

N. Am., 22, 1846; Giinther, I, 67,1859. 

Habitat.--Atlantic coast of the United States, from Nova Scotia to South Uarolina, 

Etymology.- Americana, American. 

This species is one of the most abuudant and characteristic of the brackish waters 
and river mouths of our Atlantic coast: It is the small6st in size of the species of 
Norone, rarely reaching a length of ~b foot. It is a very excellent pan-fish, and it is 
everywhere known on the coast as the “White Perch.” Our specimens are from 
Wood’s Holl, New York, and Washington. Those from Wood’s Holl represent the  
variety called nigpicans, very dark green in color, scarcely paler below, the body 
deeper” and the spines lower and shorter than in the common White Perch. 

* Head, 3& in  length ; depth, 23 j fourth dorsal spine, 2% in  head ; second anal spine, 3.b. A, III,9. 

ascending streams and frequeri tly laud-locked in ponds. 
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Genus XXXL-ROCOUS. 

Roccus Mitchill, Fishes of New York, 25, 1814 (striatus= lineatus). 
Lepibema Rafinesque, Ichthyologia Ohiensia, 23, 1820 (chrysops). 
Roccus Gill, Proc. Bo. Nat. Sor. Phila., 1860, 111. 
Lepibema Steindachner, substitute for Morone and Rocous. 

TYPE.-ROCCW striatzcs Mitehill= 8cicena lineata Bloch. 
EtgmoZogy.-From the vernacular, Rock-fish. 

This groop contains two speciks, about equally allied to Norone and to Dioen- 
trarchus. 

ANALYBIS OF BPECIES OF ROCCUB. 

COMMON CHARACI'ERS : AS in Morone except 88 fOllOW8: 
Base of tongue with one or two patohes of teeth; anal spines graduated; dorsal fins entirely separate; 

anal rays, 111, 11 or 12; supraoccipital crest scarcely widened above; lower jaw projecting; 
spioes rather Blender. 

u. Teeth on base of tongue in  a single series; body rather deep and compressed, the depth more 
than one-third the length ; back considerably arched (Lepibema Rafinesque) ; head subconical, 
slightly depressed at the nape; mouth moderate, nearly horizontal, the  lower jaw little 
projecting; eye large, a8 long as snout, about 5 in head ; maxillary reaching middle of pupil, 
zjl in head; margin of subopercle with a deep notch ; gill-rakers rather long and slender, x + 12; 
longest dorsal spine 2 in  head ; seoond anal spine 3 ; color silvery, tinged with golden below ; 
sides with narrow, dusky lines, about five above the lateral line, one along it, and a variable 
number below it, these sometimes more or less interrupted or tranHposed. Head, 34 in  length; 

aa. Teeth on base of tongue in two parallel patches; body rather elongate, little compressed, the 
depth less than onethird the length ; back little arched (Roccua Mitchill); head subconical; 
mouth large, oblique, the maxillary reaching to  below middle of orbit, '& in head; eye about 
half the length of the rather sharp snout, 7 in head; margin of subopercle entire; suprascap- 
ula entire; maxillary naked ; gill-rakers long and slender, 4 + 12; spinesslenderer than in any 
other species; longest dorsal spine 2) in head; second anal spine 5 ;  color olivaceous, silvery, 
often brassy-tinged ; sides paler, marked with seven or eight continuous blackish stripes, one 
of them d o n g  the lateral line. Head, 34 in length; depth, 3&, varying considerably with age, 
the  young being more elendcr. D. 1x4, 12 ; A. 111, 11 ; Scales, 8-67-11. . . . ... LINEATUS, 117. 

depth, N. D. Ix-I, 14; A. 111, 12 . . - - _ _  - - . _ _  __. - -. - ._ - - - -. - . - - - ._ - - -. ._ - - -. CHRYSOPB, 116. 

116. ROCCUS CHRYSOPS. 

(THE WHITE BASS. WHITE LAICE-BABB. 

P m a  ohrysope Rafinesque, Iohthyologia Ohiensis, 22, 1820 (Falls of the Ohio). 
Labrax ohrysops Gill, Proc. Ac. Nat. Sci. Phila., 1863, 20. 
Rocous chrysops Gill, Proc. Ac. Nat. Sci. Phila.. 1860,113 (Racine; Toronto ; southern Illinois) (not Lahas 

ohrysops Girard ; not Labrux !)~uZtiZineatus Giinther, I, 501) Gill, Ichth. Rep. Captain Simp- 
son's Sur. Great Basin Utah, 391, 1876; Cope, Proc. Ao. Sci. Phila., 1865, 83 (Saginaw Bay); 
Milner, Rep. U. 8. Fish Com., 1872'73, 76 ; Jordm, Man. Vert., 1876, 2Z6; Nelsou, Bull. Ills. 
Mus. Nat. Hist., 1876,36; Jordan & Copeland, Bull. Buffalo SOC. Nat. Hist., 1876,136; Jordan, 
Fishes Illinois, 44,1877 (Lake Michigan ; Quincy ; Henry) ; Jordan & Gilbert, Klippart's Rept. 
Fish Commissioner Ohio, 1878; Jordan, Man. Vert., Ed. 11, 1878; Jordan, Geol. Sur. Ohio, 
956,1882; Jordan, Annals N. Y. Ac. Sci., IV, No. 4,97,1876 (Lakes Winnebago, Erie, and Mioh- 
igan; Fox and Miss. Rivers); Jordan & Brayton, Bull. U. S. Nat. Mus., 1873, 83 (Ohio and 
Illinois Rivers.); Jordan, Na6. Hist. Aquat. Anim., 428, 1884; Jordan & Gilbert, Proc. U. S. 
Nat. Mus., l M 6 ,  12 (Washita and Saline Rivers, Arkansas). 

Labrax muZtiZineatuo Cuv. & Val., Hist. Nat. des Poissons, 111, 488, 1830 (Wabash River); Kirtland, 
Boston Journ., Nat. Hist., V, 21, pl. 7, f 1, 1845; Storer, Syn. Fishes N. Am. 22,1846; Giinther, 
I, 67,,185Y (Lake Erie;  Ohio River). 
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Labrux notatue (Hamilton Smith) Richardson, Fauna Boreali-Americana, III,8,1836 ; Storer, Syn. Fishes 
N. Am., 22, 1846; Giinther, I, 67, 1859. 

Labrax albidue De Kay, Nat. Hist.. N. Y.‘, Fishes, 13, pl. 51, f. 165, 1842 (Buffalo) ; Storer, Syn. Fishes 
N. Am., 23, 1846. 

Labrax osoulatii Filippi, Rev. et Mag. de Zoologie, 2d series, V. 164, 1853; Gtinther, I, 65, 1859. 

ward. 
Habitat.-Great Lake region, Upper Xississippi and Ohio Valleys, aud north- 

.Etymology.-Xpo&, gold ; w@, eye. 

The Whito Bass is generally abundant in the Great Lakes, where it reaches a length 
of from 10 to 15 inches. In the Ohio and Mississippi Rivers it is less common, although 
it is frequently taken. It is more abundant northward, its southernmost limit being, 
so far as our collections show, the Washita River, in Arkansas. It frequents deep or 
still waters, seldom ascending small streams. 

117. ROCCUS LINEATUS. 

(STRIPED Bass; ROCK-PXSH ; ROCK.) 

8oicena linentu Bloch, Ichthyologia, IX, 63, pl. 305, 1792. 
Labrax lineatus Cuv. &Val , Hist. Net. des Poissons, TI, 79,1828 (New York) ; Richardson, Fauna Boreali- 

Americaua, 111, 10, 1836; Storer, Report Fishes of Mass., 7, 1H39 (Boston aud vicinity); Ayres, 
Boston Jour. Not. Hist., I V ,  707,1842 (Long Island) ; De Kay, Zool. of N. Y., Fishes, 7, pl. 1. f. 
3, 1842 (Long Island) ; Linsley, Cat. Fishes Conn.; Storer, Syn. Fishes N. Am., 21, 1846; Baird, 
Rep. on Fishes of N. J. Coast, 7,1854 (Chesapenke Bag, Potomac, and Susquehanna Rivers); 
Holbrook, Ichth. S. C., 17, pl. 4, f. 8, 1855 ; Giinther, I, 64, 1859. 

Roooue lineatue Gill, Proc. Ac. Nat. Sci. Phila., 112, 1860; Gill, Ichth. Rep. Capt. Simpson’s Sur. Great 
Basiu Utah, 391, 1876; Jordan, Annals N. Y. Ac. Sci., IV, No. 4,97,1876 (Delaware and Potomac 
Rivers); Jordan & Gilbert, Proc U. S. Net. Mus., 1878, 330 (Beaufort, N. C., and vioinity); 
Goode & Bean, Proc. U. S. Nat. Mus., 1879, 145 (Pensacoh and vicinity) ; Goode, op. oit., 116 
(St. John’s River, Fla.); Goode, Nat. Hist. Aquat. Ana., 426, 1884; Bollman, Proc. U. 8. Nat. 
Mus., 1886, 465 (Escrtmbia River). 

Peroa Rock-jieh vel Stricked Baa8 Schmpf, SChrift. der CfeSOlls. nat. Freunde, VIII, 160, 1788 (New York). 
Pwcu eaxatilie Walboum, Artedi, Genera Pisciuin, 330, 1788 (after S c h q f ) .  
ROOCU.8 8axatili8 Jordan I% Gilbert, Proc. u. s. Net. Mus., 188% 599; Bean, Proc. U. 5. Nat. Mus., 1883, 365. 
Peroa ueptentrionalis Bloch & Schneider, Systema Ichthgol., 90, pl. 70, 1801 (New York) ; Jordan, Proc. 

Roooue etriatue Mitchill, Rep. Fishes N. y. ,  25, 1815 (New York); Bean, Proo. U. S. Nat. Mus., 1884,243 

Peroa mitohilli Mitohill, Trans. Lit. and Phil. SOC., N. Y., I, 413, pl. 3, f. 4, 1814 (New York). 
Lepibema mitohilli Rafinesque, Ichthyologia Ohiensis, 23, i820. 
Perm mitohilli in templa  Mitchill, Trans. Lit. and Phil. SOC. N. Y., 415, 1815 (New York). 
Pcroa mitohilli altemata Mitchill, 1. o., 415, 1815 (New Yo1-k). 
Labrax eohasnleini Peters, Berliner Monatsberichte, 18135, 95 (Celebes). 

t o  be probably identical with Labrax lineatus. If so, it ccrtainly did not come from Celebes.) 

U. 8. Nat. Mns., 1885, 72. 

(Montgomery, Ala.). 

(This is later stated by Peters 

Habitat.-Atlantic coasts of the United Stateq from New Brunswick to Pensa- 
cola, Florida, ascending all rivers in spring for the purpose of spawning. Occasional 
in Lake Ontario (Lewiaton, Roosevelt). Introduced into Ualifornia by the U. S. Fish 
Oommission. 

Btymology.-Lilzeatus, striped. 
This species is one of the most important of the food-fishes of America. It is very 

Its flesh is excellent, and firm enough to bear abundant. It reaches a large size. . 
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transportation and exposure to the air. It reaches a weight of 30 to 40 pounds. The 
largest one ever reported, according to Goode, was taken at Orleans, Massachu- 
setts, and weighed 112 pounds. 

The synouymy of the species admits of little doubt. It has been thought by some, 
the writers among the number, that the Scimna lineata of Bloch was intended for 
Dicentrarchus labrax rather than for the present species. This opinion was based 
on the large biee of the lower s e r m  on the preopercle as shown in Bloch’s figure. 

A later recomparison has convinced us that this species is really Bloch’s lineata. 
It should therefore retain the namB lineatus rather than the later septentrionalis. 

Our specimens of Roccus lineatzcs are from Wood’s Holl, Massachusetts j New York ; 
Washington; and Pensacola, Florida. There is no doubt of its frequent occurrence 
in the Escambia River near Pensacola, and‘ that the account given by Stearns (Nat. 
Hist. Aquat. Anim., 425) really bc longs to this species. 

Genus XXXI1.-DIICENTRARUHUS. 

Labrax Klein, Missus, V, 25, 1749 (non-binomial). 
Labrax Cuvier, RBgne Animal, Ed. 2, 1829 (lupus = Znbrac) (not Labrux Pallas, 1810 = Hexagramntus 

Dicentrarchue Gill, Proc. Ac. Nat. Sci. Phila., 1860, 111 (dongatus = labrax). 
Steller.) 

TYPE.-Perca elongata Oeoffroy = P. lafirax L. 
Ztymology.-Ak, two; xivrpov,  spine j + ~ 6 s ,  anus, the typical species being wrongly 

described as having two anal spines. 

All the European and American species of the Latince (Labracince) have been 
usually referred to a single genus, for which the oldest binomial name is that of Morone. 
This genus was based originally on three species, erroneously supposed by Mitohill to 
differ from the genus Perm in having the ventral fins abdominal. These species are 
those now known as Morone americana, Perm jlavescens and Lepomis gibbosus. The 
name has been newly defined by nr. Gill and restricted to the first of these species, 
and according to current rules it has priority over all t h e  other names applied to this 
group. The name Labrax is inadmissible in any event, unless the early names of 
Hlein be admitted, because it has been previously used for a genus of fishes in anof her 
family. 

Dr. Gill has taken the three principal groups or subgenera of Morone (called 
by us Norone, Roccus, and Dicentrarchus) as distinct genera. These groups are readily 
defined, but the actual differences are small. It is most convenient, on the whole, to 
regard them as distinct genera, at least for the purposes of the present paper. 

The laws of priority render it necessary to retain for the European species the 
inappropriate name of Dicentrarchus. 

* 

ANALYSIS OR SPECIES OB DICENTRAHCHUS. 

COXMON CHARACTERS : Lowcr margin of preopercle with about three strong anr,rorse spines; supra- 
occipital crest broadened at its upper margin with a median groovc; interorbital region 
broader end flatter than in tho preceding; teeth on tongue in three long patches, one in the 
middle and one on each side ; dorsals eeparate ; anal spines graduated ; dorsal spines slender; 
lower jaw slightly projecting;; body rather elongate, the depth less than one-third the length ; 
vertebra 1J + 13 = 25 (labrax). 
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a. Vomerine tecth forming a simple subcrescentic transverse band (--shaped); without backward 
prolongation on the median line ; back not arched; mouth large, oblique, the maxillary 
re;iching to below front of pupil, %# in hea,d ; eye 16 iu  snout, 5 to 6 in head ; spines on preo- 
percle strong, gradiially increasing to angle, three or four below auglcs larger, directcd dowu- 
ward and forward ; gill-rakers x + 14, long and slender ; longest dorsal spine 2 in head ; 
second aual spine 5 t o  6 ;  color oliraceous, the sides silvery, with narrow silvery streaks 
along the rows of scales ; a largo dusky shade on upper posterior margin of opercle; young 
with numerous round dusky spots. Head 36“ in length; D. IX-I, 12 or 13; A. 111, 11 ; 
Lat. 1.66 to 74 -. - - ~ . - -. . . - - -. -. -. . . . . . . - _. - - . . -. -. . -. . . _ _  . . . . -. _ -  -. ._ . . ~. LABRAX, 118. 

aa. Vomerine band of teeth with R backward prolongation on median line; back and sides with 
round black spots, which do not disappear with age. 

b. [Vomcrine band of teeth a - s h a p e d ,  with a very short backward prolongation ou the median 
line; back aud sides oovered with small black spots; scales large. D. IX-I, 13; A. 111, 
11 or 12. Scales 57.1 (Giinther.). . . - __. - - - - . - -. -. . . - - - -. - - - - . . - - - - ~IIIENTALIS, 119. 

bb. [Vomerine band of teeth in a nail-shaped ?-patch, the backward prolougation on the 
median line being very long ; CYQ about 5 in head ; suout sharply pointed; preopercle as in 
D. Zabrax; longest dortlal spint? 2 in head; pectoral uearly 2; color olivaceous, with very 
distinct round black spots, somcwhat diffuse on their edges, more or less regularly arrauged, 
and not disappearing with age. Head 38 in total length; depth about the same, D. IX-I, 
13 or 14 ; A. 111, 12. Scales 10-60-15. ] (Steiihdaohner.) . . -. . . -. . . . . - - -. -. . . PUNCTATUS, 120. 

118. DICENTRARCHUS LABRAX. 

(SEA BASS OB EUROPE; BASS; ROBALO; VAILA.) 

Perca radii8 pinnm dorsalis seoundm 14, etc, Artedi, Genera Piscium, 41, 1734. 
Percapinnis dorsalibus distinctis, etc., Gronow, 
Perca Zabrax Linnaow Syst. Not. Ed. X, 1758 290 Ed. 12,482 (after Gronow and Artedi) (and of the 

Soiana diacantha Bloch, 111, tafel302. 
Labrax &acanthus Gill, Proc. Ac. Nat. Sci. Phila., 1860, 110. 
C‘eutropmus Zupus LacBpBde Hist. Net. Poiss., IV, 418, 1803. 
Labraq hpUS Cuvier, RBgue Animal, IM. 2, 1829; Cuv. & Val., 11, 56, pl. 11; Giinther, I, 64, and of 

Perca eloitgata Geoffroy St. Hilaire, “Descr. ggypte, Poiss., pl. 19, f., 1.11 
Labrax elongatus Cuv. & Val. 11, , 77. 
Dicentrarchus elongalus Gill, Proc. Ac. Nat. h i .  Phila., 1860, 111. 

Act. Upsal., 1750, f. 39, t. 4.” 

early authors). 

Steindachner, Day, and nearly all recent European writers. 

Ha,bitat.--Doasts of Europe, ascending rivers, ranging from the Mediterranean 

Etymology.-A dppaE, the ancient name, from W p o c ,  gluttonous, the species being 
northward to Norway. 

called the sea-wolf, or lupus. 

The Bass of Europe is a very good food-fish, having habits very similar to those 
of our Striped Bass. It reaches a weight of ten or fifteen pounds. 

119. DICENTRARCHUS ORIENTALIS. 

Percapunctata Geoffroy St. Ixilaire, Desor. Eigypte, Poias., pl. 20, f. 2 (Egypt) (not of & ~ U l k a ? U S ) .  
Labrax orientalis Giinther, Am. Mag. Nat. Hist., 1863, 174 (Alexandria). 

Habitat.-Shores of Egypt. 
Etymology.-Orientalis, Oriental. 

We have not seen this species and know i t  from Giinther’s description ouly. 
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120. DICENTRARCHUS PUNCTATUS. 

8dma punctata Bloch, Ichthyologia, V, 64, 1793, taf. 305 (not Perca punctata L., which is Bolanus 

Percapunctata Bloch & Schneider, Syst. Ichth,. laOl,91 (not of Linnaeus, norof Omelin, who arequoted 
in synouymy) 

Labrax pwctatae Giinther, Ann. Mag., Nat. Hist., 1863, 174 (Gibraltar) ; Brito Capello Jorn. Sci., 
Math.Phys. Lisboa, 11,154,1867 (Lisbon) ; Steindachuer, Ichthyol. Berichte, I, 1867,5, (Porto, 
Lisbon, Cadiz, Malaga, Teneriffe) ; Steindachner, Fisch-fauna des Senegals, 1869,3 (St. Louis, 
Senegal ; Gorea). 

fulffue). 

Habitat.-Mediterranean Sea end adjacent waters. 
Etymology.-Punctatus, dotted. 

We have not studied this species and we draw our knowledge of it chiefly from the 
accounts of Giinther and Steinhachner. The specific name puunctatus may be retained 
in spite of the fact that the name Percapunctata had been earlier applied by Qmelin 
to Morone 1a.brax. This use of the name, Perca punctata, by Gmelin is evidently the 
result of a misprint. By some means the original description of Perca punotata L. has 
been left out, as also the name of the species next in order, Perca labras L. By this 
means the name Percapuunctnta is left to stand over the descriptiou belonging to the 
other fish. 

Genus XXXIIL--PERCIUHTEYS,* 
Percichthye Girard, Proc. Ac. Nat. Soi., 1854, 197 (chilensia). 
Percosoma Gill, Proc. Ac. Nat. Sci. Philrt., 1861, 51 (ntelanope). 

TYPE.-Percichthys chilensis Girard. 
Etymology.-Perca ( d p x v ,  perch) ; ?,@3c, fish. 
This genus is composed of fresh-water fishes inhabiting the rivers of Chili. We 

have studied but one of the species, and are not quite certain of the relations of the 
genus. Its external characters are similar to those of the Latin@, though the general 
form of the body is remarkably like that  of Perca. The following analysis of the spe- 
cies is chiefly a compilation, and it will probably be found of little value. 

ANALYSIS OB SPECIES OIF PERC1CHTHYS.t 

a. BranchioRtegals seven ; caudal peduucle long end slender, Its length nearly three times itsleast depth ; 
maxillary reaching t o  below middle of eye, 28 in head; snout moderately pointed, 3; in head; 
second dorsal spine 3f in  head ; secoud anal spine scarcely equal to  eye; color olivaceous brown, 
more or less spotted with dakker ; preorbital, suborbital, mandible, and preopercle cavernous. 
D. XI-I, 13; A. 111, 10. Scales, 9-66-16 .. ____. .__. .___ .____. .____. ._._ _. _ _  .. ..TRWCHA, 121. 

*The distinction of the species of this genus has been questioned by Dr. Steindachner, who 
says : “In den Anden cntspringenden Fliisae des siidlichen uhd mittleren Theiles von Chile und Pata- 
gouien mi t  mehreren (wshrscheinlich nur ewei) Arten der Peroa-iihnlichen Oattung Percichthye und 
Percilia bevijlkert sind.” (Ichth., Beitr., VII, 24.) Peters (Berl. Monatsber., 1b66,708) takes a very dif- 
ferent view. He says: LLIm Allgemeinen kann man wohl sagen, dass Chile arm an Siisswmserfischen 
ist, indessen ist ihre Zahl doch weit betrachtlicher ala man bisher geglaubt hat. Im  Work von Gay 
ist von Percoideu die einzige Peroa trucha aufgefiihrb, welche Girard in der United States Naval Astro- 
nomical Expedition ala Percilia ohilensie genauer beschreibt und abbildet. Derselbe fiigt &us dieser 
Familie Perciohthye melanope und Peroiohthye gill iesii  hineu. Z wei andre Arten dieser Familie habe ich 
ala Percapooha und P. eegethi beschrieben, unkd kanu jetet noch eine zweite Art Poroilia hiuzufiigen so 
dass mir jetet austatt einer Percoidee deren wxhs &us den Fliissen Chiles bekannt sind, ich glaube aber, 
dass 0s noch mehrere Arten Percichthye gibt.” 

t We are unable to find the description of Perca pocha and Peroa eegethi Petera, species of this 
group described by Professor Peters from Chili. 
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aa. Branchiostegals, 6 ; bones of lower part of head still more oavernous ; caudal peduncle shorter 

o. ,[Caudal peduncle moderately long ; opercular spine strong ; maxinary reaching just past front of 
pupil; snout long, blunt in profile; soft dorsal and anal high, much higher than spinous 
par t ;  second dorsal spine highest. about Zit in head ; second anal spine longer than third ; 
oolor yellowish brown, covered all over with small spota, one occupying the base of eaoh 
scale. Head 2;; in length; depth, 36. D. IX-I, 11 ; A. 111, 9. Scales, about 65.1 (Jan- 

yne.) _ - - -  _. ._ _ _  .- - -  _. _ _  _ _  _ _  _ _  _. _. -. -. .- -. - -  - _  - -  _ _  .. _. .. ._ _. _. - .- - _  _ _  .. ._ _. .. LBVIS, 122. 
co. [Caudal pedancle short and thick; operculak spine small ; mltxillary reaching front of eye. Color 

whitish, niinutely and densely dotted with black, the dots crowded in a blotoh on the center 
of each scale. D. X-I, 10 ; A. III,9. Scales, 10-59-22.1 (Cirurd.) -. . . . . . . - - .MELANOPB, 123. 

and deeper. 

121. PERCICHTHYS TRWCHA. 

(TRUCHA OB CHILI.) 

Peroa h o h u  Cuv. & Val., IX, 429, 18.33 (Rio Negro, Patagonie); Guiohenot in Gay, Historia de Chile, 

Perciohthye ohileneie Girard, U. S. Nav. Astron. Exped., 11, Zool., 231, pl. 29, f. 1-4 (Chili) j Giinther, 

I Perm eegethi Peters (description not Heen by us). 

Zool., 11, 146, pl. 16, f. 1 (Chili) ; Girard, Proc. Ac. Nat. Sci. Phila., 1854, 197. 

I, 61, 1859. 

Habitat.-Rivers of Chili. 
ZtymoZogy.-Truohcc, the Spanish name, meaning trout (low Latin, trzctta). 

We know this species from a single specimen sent from the Museum of Compara- 
tive Zoology, and from others in the museum a t  Cambridge. 

The following description is taken from specimens in the museum a t  Cambridge, 
labeled, whether correctly or not, Psroiohthys trucha. These specimens are No. 4836, 
M. 0. Z., Santiago, Ohili (ten specimens, 5 to 11 inches in length), and No. 10372, M. 0, 
Z., (Iuric6, Chili (two specimens, 8 and 9 inches long). (0. H. E.) 

Body oblong, deepest below first dorsal spine ; maxillary reaching to below an- 
terior half of pupil, 2$ to 3 in head. Maxillary and mandibulary teeth in similar bands, 
broadest in front and tapering backwards; a few of the inlier teeth in front of lower 
jaw slightly enlarged, the rest snbequd teeth on vomer in a triangular patch ; pala- 
tine bands of teeth much longer than those on vomer, separated from the latter, 
and placed almost at right angles with them. Head covered with scales forward to 
the anterior nostril, a short linear naked area, always present, a t  or near the base of 
the supra-occipital keel. Scales on cheeks in twelve to fifteen irregular series; scales 
on opercle as large as those on body, in about six series. Eye large, 1% to 1s in snout, 
6 to 6% in head ; about equal to inter-orbital space. Mouth subterminal, the lower jaw 
slightly included. Profile straight, from tip of occipital process to premaxillary pro- 
cesses, then abruptly decurved. 

Preorbit.al with strong teeth directed downward and backward, strongest in 
young examples, largest near posterior angle of maxillary ; entire vertical margin of 
preoper'cle with fine teeth, largest below ; lower margin of preopercle with larger, wider- 
set teeth, the enterior ones directed forward; posterior half of free edge of interopercle 
and lower half of snbopercle with very fine teeth, which become more or less obsolete 
with age ; opercle with a strong spine and a blunt or rounded point above it. 

Gill-rakers short, chubby, ahout'two-thirds t h e  length of the pupil, 6 + 13 ; inner 
bide of the gill-rakers covered with short, etout teeth. 
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Distance of first dorsal spine from tip of snout, 2t in length of body. First dorsal 
spine less than half the length of the second, t h e  second from one-half to two-thirds 
length of the third sp;ue, which is the highest, 2+ in head, the spines decreasing in 
height to the ninth ; the spinous and soft dorsals connected, Caudal in the young 
slightly emarginate ; in the adult emarginate, the upper part truncate, lower rounded. 
First anal spine inserted uiider second dorsal ray, the spines graduated, the second 
strongest; highest ray 2 to 2& in head. Ventral inserted below the base of lower pec- 
toral rays, the second divided ray longest, 2& to 1s in head. Pectoral 2 to 14 iu head. 

Scales of body of about idform size, becoming very much smaller on breast and 
top of head. 

Small scales on the caudal membrane at its basal third. Anal and dorsal without 
scales. 

Color olivaceous yellow, with peppery black dots, aggregated in spots on the back; 
the scales along base of dorsal and the upper half of caudal peduncle with a brownish 
spot a t  their base, spots forming more or less regular longitudinal lilies ; membrane 
of soft dorsal with minute brownish dots, aggregated in places into rather large spots. 
Membrane of caudal dusky; anal with brownish clots along the middle of the mein- 
branes; pectorals and ventral8 with eitnilar, but fewer, spots. Head, 3Q in length, to 
base of caudal; depth, 4 to 4%. Scales, 9-66 to 67-17. 
(C. H. E.) 

Scales strongly ctenoid on sides, becoming cycloid on head. . 

D. X, 11 or 12 ; A. III,8 to 10. 

122. PERCICHTHYS LEWIS.  

Perca Zcevie Jenyns, Voyage of the Beagle, Fishes, I, pl. 1, 1640 (Rio Sauta Cruz, Patagonis). 
Perciohllkys Zauis Giinther, I, Gt ,  1859 (copied); Kner, Novara, D’ische, I, 11 (Valparaiso). 

Habitat.-Rivers of Chili. 
Etymology.-Ltevis, smooth. 

This species is known to us chiefly from the figure of Jenyns and the description 
given by Ener. 

123. PERCICHTHYS MELANOPS. 

Percichthye n~slanope Girerd, Proc. Ac. Nak. Sci. Phila., 1854, 197; Cfirard, U. S. Nav. Astron. Exped., 

Percosoma n~elafiope Gill. Proo. Ac. Net. Sci. Phila., 1860, 51 (copied). 
f Perca pooha Peters (description not seen by us). 

11, Zool., 233, pl. 30, figs. 1-5 (Rio Maypu, Chili); Guilther, I, 61, 1859 (copied). 

Habitat.-Rivers of Chili. 
Etymology.-MRac, black ; oX+rs, appearance, from the dusky coloration. 

This species is known to us from descriptions only. 

PERCICHTHYS POCHA. 

I n  the museum at Cambridge are sixteen specimens from Curic6, Chili. These are 
from 5 to 8 iucheu in length aud bear the label €‘twGiChthp pocha. The following is 8 
description of this species. 

Body ovate, deepest below first dorsal spine. Maxillary reaching scarcely to 
vertical from anterior margin of orbit, 3 iu head. Teeth of lower jaw in a band 
widest near tip, and tapering to a siugle series behind; some of the lateral teeth 

(0. El. E.) 
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longer than the others ; teeth of upper j a w  in a broader band, those of the sides not 
in a eingle series; teeth all about equal; teeth on vomer in a very narrow, crescent- 
shaped patch; those on palutines in a band much narrower and shorter thau the1 on 
the vomer. Mouth oblique, the jaws subequal, the lower slightly included. Eead 
scaled forward to the anterior nostril ; scales on cheek iu about eight series, those on 
opercle about as large as those on body, in about six series. Profile straight, from 
anterior margin of orbit to tip of occipital crest, rounded in front and behind. Eye 
1& in snout, 44 to 5 in head; interorbital area a little wider than eye.’ Preorbital 
minutely serrated, the serrm weaker than im P. trucha. Preopercle with minute 
teeth on its vertical border, the teeth near the angle sometimes very much enlarged, 
sometimes little enlarged, more numwous than in P. trucha; serration of the sub- 
opercle and preopercle scarcely visible; opercular spine placed higher thau in P. 
trucha, its tip sometimes incompletely two or three parted; a bluntish projection 
on opercle above the spine. (fill-rakers very short, about equal toone third diameter 
of eye, 6 +ll .  Distance of first dorsal spine from snout 1+ to 13 in length. Height of 
dorsal spines variable, t h e  first always less thau half as long as the second, the third 
or fourth dorsal spine highest, 2 to 3 i n  head, the spines decreasing in  height to the 
ninth ; spinous and soft dorsal connected. Caudal truncate when spread out, emar- 
ginate when closed. Anal inserted below the beginning of the soft dorsal, its spines 
graduated, the second thickest; highest ray about half as long as the head; ventral 
16 in head; pectoral 18 to lg in  head. 

Soales OD the body of about equal size, less strongly ctenoid than in P. trucha, 
reducedon breast and head. Lateral line much more strongly curved than i n P .  
trucha. 

Uolor brownish, golden-yellow below, everywhere with brownish dots ; those on 
the lower half of the body scattered with usually a light (blue ?) center, a dusky spot a t  
the base of each scale on the sides; all the Bus dusky, with reddish brown dote ; 
those on the base of the soft dorsal sometimes aggregated into spots. Head, 3 to 3& 
in length to base of caudal ; depth 3 to 3& D. X, 11 or 12 ; A. 111, 9 or 10. Scales, 10 
or 11-54 to 58-19 or 20. 

This species must be very close to the oue called Peroiohthys melanops, if not 
identical with it. 

Genus XXX1V.-PERUILIA. 

Percilia Girsrd, Proo. Ao. Nst. Soi. Phila., 1854, 197 (gi%88i). 

TYPE.-Percilia ( l i l l iss i .  
Etymology.-Percilia, a diminutive of Perca. 

This genus contains a single species in the rivers of Chili. We know i t  
only through imperfect descriptions, and we are not sure that i t  is really an ally of 
Percichthys. None of the species are in the Museum at Usmbridge. 

ANALYSIS OF SPECIES OF PERCILIA. 

a. [First dorsal with nine spines; 8I lOUt short ctud rounded ; msxillilry reaohing front of eye ; brsnohioe- 
tegels 5 or 6 ;  teeth smell, oonioal; operculum without spines; a few minute spines dong edge 
of preopercle. Color brownish, spottod with black. D. IX-I, 10; A. III,8. Lat. l., 35.1 (Girard.)  

(fILLx881, 124. 
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4a. [Firat doraal with seven spines ; anterior profile evenly and rather strongly curved ; beck regularly 
and more gently arohed; eye 31. in head; forehead scaleless; lateral line abruptly bent below 
second dorsal. Head, 4) in length with caudal; depth, 54. D. VII, I, 10 ; A. 111, 7. ’ Soales, 
large, rough. Color, grayish above, paler below,,bewming yellowish anteriorly.] (Petmu.) 

GRACILIS, 125. 

124. PBRCILIA d.ILLISSII. 

Peroilia gilliseii Girard, Proc. Bo. Nat. Sci. Phila., VII, 1854, 197 (Rio de Manu, Chili) ; Girsrd, U. S. 
Nav. Astron. Exped., Zool., 235 (Rio de Maypu) ; Giinther, I, 255, 1859 (copied). 

Habitat-Rivers of Chili. 
Htymology.-Named for Lieutenant Gilliss, of the U. S. Naval Astronomical Ex- 

pedition. 

This species’is known to us from the scanty original description only. 

125. PERCILIA GRACILIS. 

Pwcilia graoilie Peters, Berliner Moaatsberichte, 1866,708 (Rio Reine, Santiago de Chili). 
BccWtat.-Rivers of Chili. 
Etymology.-Gracilis, slender. 

This species is known from Dr. Peters’s description only. It is probably identioal 
with Percilia gillissii. 



REVIEW OF THE SERRANIDE. 

RECAPITULATION. 
The following is a list of the species of flerranidct! recognized by us as occurring in 

the waters of America and Europe. The distribution in general of each species is 
indicated bj the use of the following letters : 
E. Europe. 
I. Islands of Eastern Atlantic: Azores, eto. 
N. Atlantic coast, north of Cape Hatteras. 
5. South Atlmtic and Gulf coast. 
B. Bawalian Fauna of Atlantio. 
W. West Indies. 
C. California. 
P. Pacific coast of Mexico and Central America. 
F. Rivers of North America. 
B. Coasts of Brazil. 
T. Prttagonia, east coast. 
A. Rivers of South America, Amazon. 
V. Pacific coast of South America. 

Subfamily I.-RYPTICINB. 

Genue L-RYPTICUS Cuvier. 

0 PROMICROPTICRUB Gill. 

1. Rypticus bistrispinus (Mitchill). 8. 
2. Rypticus nigripinnis (Gill). P. 

0 RYPTICUB. 

3. R y p t h s  %anti (Gill). P. (Perheps identical 

4. Rypticus bicolor (Valenciennes). v. 
5.  Ryptioua saponaceus (Bloch & Schneider) 

6. Rgpticus arenatus (Cuv. & Val.) 
7. Ryptioue ooriaceus (Cope). w. 
8. liypticue nigromaculatus (Steindachner). w. 

(Probably a variation of R. armatue.) 

Subfamily 11.-EPINEPHELINZ. 

Genus I~.-~OLYPRION Cuvier. 

with the next.) 

W, 
S, I, B. 

B, w. 

9. Polyprion oernium Cuvier. E, A, I, B. 
10. Pol!/prion oxygeneios (Bloch & Schneider). v. 

(Possibly t o  be oalled P. ameriWnU8.) 

Genus III.-sTEREOLEPIB Ayree. 

11. Stereolepie gigas A p e .  C .  

Genus IV.-HEMILUTJAXUS Bleeker. 

12. Hemilutjanus macropthalnios (Tschudi). V. 
13. Heniih~tjanus paytennis (Lesson). v. (Donbt- 

ful species, unoertain as to genus.) 

Genus V.-GONIOPLECTRUB Gill. 

14. Conioplectrue hi8pOnlc.8 (Cuv. & Val.) W. 

Genus VI.-GILBERTIA Jordan. 

15. Cilbertia smicincta (Cuv. & Val.) V. 
Genus VII.-ACAN~HISTIUS Gill. 

16. Acanthistius bracrilianus (Cuv. & Val.). 
17. Acanfhistiu8 pataclionious (Jenyns. ) T. 

B. 

Genus VIII.-ALPHEBTES Bloch & Sohneider. 

18. dlphestes multiguttatus (Giinther.) P. 
19. Alphestes afer (Bloch.) W, B.  
20. B@heSte8 ? pictus (Tschudi.) v. (speeies 

Genus IX.-EPLNEPHELUS (Bloch.) W, B. 

doubtful.) 

$ EPINEPHELUB. 

21. Epinephelus analogus (Gill). P. 
22. Epineplielus adeoensionia (Osbeck). 8, W, B, I. 
23. Epinephelus oatuo (Cuv. & Val.). S, W, B. 
14. Epinephelus drummond-hagi (Goode & Bean). 

25. Epinephelus labriforn& (Jenyns). P. 
$6. Epinephelus atriatus (Bloch). €4, W, B. 
27. Epinephelue niceatus (Cuv. & Val.). 8, W, B. 
!8. Epi?iephelusflaVolimbatus (Poey). 6, W. 
!9. Epineplielus aspersue Jenyns. I. (Doubtful 

10. Epinephelus goreeneia (CUP. & Val.). I. 
;I. Epinephelus obyeotmnia (Doderlein). E. 
,2, Epinephelus caninus (Valenciennes). I ,  E .  
13. Epinephelus alexandrinua (Cuv. & Val.). E. 
14. Epinephelus aneus (St. Hilaire). E. 
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35. Epinephelue gigas (Briinnich). E, I, B. 
36. Epinephelus nqtacinua (Poey). W .  
37. Epinepheluo morio (Cuv. & Val.). 

$ GARRUPA Jordan. . 
S, W, B. 

38. Epinephelun nigritua (Holbrook). S. 
39. Epinephelua merus (Poey). W .  B, E. (Prob 

Genus X.-PROMICROPS Gill. 

ably identical with the preceding.) 

40. Promicrop? guttatua (Linnms). S,  W, B. 

Genus XI.-MYCTEROPERCA Gill. 

$ MYCTEROPERCA. 

41. Mycteropercaolfax (Jenyiis). V. 

42. Mycte-roperca rosacea (Streets).  P. 
43. Mycteroperca falcata Poey. W. 

44. Mycteroperca calliura Poey. W .  
45. Mycteroperca tigris (Cuv. & Val.). 

ruberrima Jordan. V. 

phcnax Jordan & Swain. S. 

W. 
camelopardalin. Poey. W. 

$ TRISOTROPIS Gill. 

46. Mycteroperca venenoaa (Linnzus). 
apua (Bloch). S, W, B. 

47. Myoteroperca bonaci (Poey). S ,  W ,  B. 
zanthostiola Jordau & 

48. Mycteropercajordani (Jenkins & Evermann). P. 
49. Byetwoperca itticrolepis (Goode & Bean). S. 
50. Mycteroperca intersfitialis (Poey). W .  (Sy- 

nnuymy rather doubtful.) 
51. Mycteropsrca dimidiata (Poey). W. 
52. Mycteroperaa xenarcha Jordan. V. 

S, W, B. 

Swain. S. 

$ PAREPINEPHELUS Bleeker. 

53. Mycteroperca rubra (Bloch).  (Possibly includes 
two species, ruber itud acutirostria.) 

Genus XTI.-DERMATOLEPIS Gill. 

54. Dermatolepis anguatifrons (Steiudachner). W .  

55. Dermatolepis inermis (Cuv. 6 Val.). 
56. Dermatolepis punctatus Gill. P. 

(Doubtful species, of uncertain relations.) 
W. 

Genus XIII.-BODIANUS Bloch. 

$ PICTROMETOPON Gill. 

57. Bodianus panamensis (Steindachner). P. 
58. Bodianus cruentatlis (LncBpbde). S, W, B. 

coronatun (Cuv. & Val.). 
S, W, B. 

$ ENNEACENTRUS Gill. 

59. Bodianue tmiope (Cuv. & Vel.). S. 

60.. Bodianus fulvus (Linnmus). S,  W, B. 
ruber (Bloch). S ,  W ,  B. 
punctatus (Linnmus). S, W. B. 

$ MENEPHORUS Poey. 
61. Bodianue dubiue (Poey). W. 

Genus XIV.-PARANTEIAS. 

(32. Paranthiaa furcifer (CUT. & Val.). W, P. 

Subfamily 111.-SERRANINB. 

Genus XV.-HYPOPLECTRIJS Gill. 
63. Hypoplectrus lamprurus Jordan & Gilbert. p. 
64. Hypopleclrtin puella Cuv. & Val. W. 

vitulinua Poey. W .  
pinnivarius Poey. W. 
rnacicliferua Poey. W. 
guttavariicn Poey. W .  
gummigutta Poey. W. 
aberrans Poey. W. 
acoensus Poey. W. 
aflnis Poey. W .  
chlorurcs CUT. & Val. W. 
nigricana Poey. W ,  S. 
indigo Poey. W.  
bovinua Poey. W .  

5.5. Hypoplectrus crocotus (Cope). W .  (Doubtful 

i6. Hypoplectrus gemma Goode & Bean. 8. 
species.) 

(Doubtful species.) 

Genus XVL-PARALABRAX Girard. 

i7. Paralabrax nebulifer Girard. C.  
8. Paralabrax maculatofasciatua (Steindachner). 

i9. Paralalrax albomaculatun (Jenyns). 
‘0. Paralabrax humeralis (CUT. a. Vel.). 
’I. Z’aralabrax clathratus Girard. C. 

c,  P. 
V, P. 

V. 

Genus XVI1.-CENTROPRISTIS Cuvier. 

$ CRNTROPRISTIS. 

2. Centopristia atriatug (Linumus). N, S. 
atrarius 1;. S. (Doubtful 

3. Centropristis ocyurus (Jordan & Evermaim). 6. 

$ TRILOBURUS GiII. 

subspecies. ) 

4. Centropristin philadelphicus (Liunmus). S. 

Genus XVIII.-CRATINUS Steindachner. 

5. Cratinue agassizii Steindaohner. V. 

Genus XIX.-DULE~ Cuvier. 

6. DuZes auriga Cov. & Val.. B. 



REVIEW OF THE SERKANIDiE. 433 
Genus XX.-PARACENTROPRISTIB Klunzinger. 

57. Paraoentroprislio hepatus (Linnmue). E. 

Genua XXI.-DIPLECTRUM Holbrook. 

$ DIPLECTRUM. 

78. Dipleotrum formosum (Linnmue). S, W, B. 

$ HALIPERCA Gill. 
79. Dipleotrum euryplectrurn (Jordan & Bollman). P 
80. Diplectrum macropoma (Giinther). p. 
81. Di_pleolrum radiale Quoy & Caimard. W, B, P 
82. Diplectrum ooncnptione Cuv. & Pal. V. 

Genus XX~I.-SERRANU~ Cuvier. 

$ PRIONODEB Jenyns. 

83. Serrunus subligarius (Cope). S. (Possibly noi 

84. Serranus fEaviventris (CUP. & Val.). W, B. 
85. Serranus annularis (Giinther). B. 
86. Scrranus alrobranolius (Cuv. & Val.), B. 
87. Serranus ctquidene Gilbert. P. 
@8. Serranus fusculus (Poey). W. 
89. Serranusphmbe (Poey). W, S.’ 
90. Serranus peittaoinus (,Valenciennes). P, V. 
91. Swranus tigrinus (Bloch). W .  
92. Serranue tabacaiius (Cuv. & Val.). 
93. SerranusjEaveacens (CUV. &Val. ). W. (Species 

94. #erranus peruanue (Lesson). V. (Species im- 

Q MENTIPERCA Gill. 
95. Serranue atilbosligma Jordan & Bollman. 
96. Sewanus oastelnaui Jordan. B. (Speoles im- 

97. Serranus luoiopercanus (Pcey). W. 

a distinct species. 

W. 

imperfectly known.) 

perfectly known.) 

V. 

perfectly known.) 

Q S E R R ~ E L L U B  Jordan. 

98. Serranue soriba (Linnmus). E, I. 
99. Serranue atrioauda (Giinther). I. 

$ SERRANUB. 

100. Gerranus oabrilla (Linnreus). E, I. 

Subfamily IV.-ANTHIINAC. 

Genus XXIII.-PRONOTOGRAMMUB Gill. 

$ HEMIANTHIA6 Steindachner. 

101. Prunotograntmusperuanus (Steindachner). V, 

$ PRONOTOQRAMMUB. 
P. 

102. Pronotogrammua vivanua (Jordan & Swain). 
S. 

UNIVERWIT OF ~ D I A N A ,  April 17, 1890. 

Bull. U. S. E’. 0. 88-28 

103. Pronotogrammue eo8 Gilhert, P. 
104. Pronotogrammvs multifasoiatus Gill. P. 

Genus XXIV.-ANTRIA~ Bloch. 

105. Anthiae anthias (Linnmus). E, I. 
Genus XXV. -ODONTANTHIAB Bleeker. 

106. Odontanthias martinioeusis (Ctuichenot). W. 
107. Odontanthias asperilinguis (Giinther). B. 
108. Odontanthias P tonsor (Cuv. &Val) .  (Speciee 

of uncertain genua.) 

Genus XXVI.-BATHYANTHIAB Giinther. 

109. Bathyanthias roseue Giinther. B. 

Genus XXVII.-CALLANTHIAB Lowe. 

110. Callanthiaspeloritanus (Cocco). E ,  I .  

Subfamily V.-LATIN& 

Genus X~XVIII.-LATE~ Cuvier. 

111. Late8 niloticue (Gmelin). Nile region. 

Genus XXIX.-KuHLIA Gill. 

11%. Kuhlia arge Jordan & Bollman. P. 
113. Euhlia Zenura (Jordan &Gilbert). P.? Hab- 

i ta t  uncertain; may be from Chins). 

Genus XXX.-MORONE Mitohill. 

114. Morone interrupla Gill. F. 
115. Morone amsrioana (Cfmelin). N. 

Genus XXX1.-Roccus Mitohill. 

Q LEPIBEMA Rafinesque. 

16. Roocus ohrysope (Rafinesque). F. 
$ Roccus. 

17. Rooow, lineatw (Bloch). N, 8, F. 

Genus XXXII.-DICENTRARCEIUB Gill. 

18. Dioentrarohus labrax (Linnteus). E. 
19. Dioentrarohus orientalis (Giinther). Nile re- 

20. Diaentrarchuspunotatus (Blcoh). E, I. 
gion. 

Genus XXXIII.-PERCICHTHYB Girard. 

21. Perdchthye trucha (Cuv. & Val.) Chili. 
22. Perdchthye lcevis (Jenyns). Chili. 
23. Peroiohthys melanope Gissrd. Chili. 

Genus XXXIV.-PERCILIA Girsrd. 

24. Peroilia gillissi Girard. Chili. 
25. Peroilia gracilb Peters. Chili. 
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10.-REPORT ON THE PROPOSED INTRODUCTION OF THE JAMAICA MOUNT. 
AIN MULLET INTO THE UNITED STATES. 

BY TARLETON H. BEAN. 

LETTER OF TRANSMITTAL. 

SIR: I inclose herewith such material as Icould find bearing upon the experiment 
of the introduction of the Jamaica mountain mullet. These data have been gathered 
from various sources and, while they are not in all respects so stttisfactory as they 
might be, they appear to me to justify the proposed acclimatization of the species, 
and to indicate that the transfer can be successfully and profitably made. After giv- 
ing a brief differential diagnosis of the genus dgomostoma, contrasting it with our 
marine mullets, I have collated such notes on the habits and characteristics of the 
Jamaica species as I could find in the publications upon that island. 

A general sketch of the Jam’aica mountain ranges follows, and after this occur 
notes upon the character of the rivers, their elevation, and the temperature of the air 
a t  various heights, whenever such data were accessible. 

The saum kind of information has been collected from State reports, atlases, and 
newspapers concerning the States of North Oarolina, Bouth Oarolina, and Georgia, in 
the alpine regions of which States, in my opinion, the experiment will be most likely 
to succeed. I believe thibt streams suitable for the undertaking may be found in all 
of these States, and, perhaps, in some others which contain elements of the Appala- 
chian chain. 

In  North Uarolina favorable results may be expected in the Yadkin, Uatawba, Big 
Pigeon, and French Broad. I n  this state the Appalachian chain reaches its greatest 
elevation, and the mountain streams have the general character of Jamaica rivers in 
which the mountain mullet abounds. Brook trout are indigenous to, and abundant 
in, streams in the vicinity of Moiint Pisgah, in Eaywood Oounty, the Big Pigeon and 
its tributary creeks in particular. Landlocked salmon and rainbow trout have been 
successfully reared in this Oommonwealth. I assume that trout streams will prove 
suitable for the species of Agonostoma. 

In  South Carolina the Eeowee and some of the mountain tributaries of the Oon- 
garee would seem to promise the best localities. In 1883 the South Oarolina Fish Com- 
mission planted 1G6,OOO salmon and some salmon trout in the waters of the Skate. 

443 
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In  the alpine regiou of Georgia there are streams tributary to the Tennessee, the 
Coosa, and the Chattahoochee which appear to be adapted to the experiment. Some 
of the small tributaries of the Savannah may also offer a suitable home for the species. 
Particular attention might be given to streams originating in the Rabun Bald and the 
Brasstown Bald, on the symmits of which peaks arctic insects are found. 

From a comparison of the  data respecting the temperature, elevations, and the 
nature of' the water-courses, it appears to me feasible to introduce the Jamaica mount- 
ain mullet into alpine streams of the Southern States above mentioned and, perhaps, 
into some others. I t  remains an  open question whether or not a supply of a species of 
Agonostoma could be obtained from Mexico instead of Jamaica. If the Mexican species 
is accessible and sufficiently abundant, there would be the advantage of rapid trans- 
portation by rail. 

Very respectfully yours, 
!I!. H. BEAN, 

Ichthyologist, 
Col. MARSHALL MUDONALD, 

U. 8. Oommissioner of l?ish and Pisherim, 

THE QENUL3 AGONOSTOMA. 

(Mountain Mullet.) 

The genus AgoNostoma belongs to the mullet family and is very closely related to 
the marine mullets, Bugil spp., but its species are characterized by the presence of 
teeth in the jaws, by a less muscular stomach than that possessed by Mugil, and by 
their fresh-water habitat. 

The number of known species is not large, but their range is extensive. They 
occur in the West Indies, Oentral America, Mexico, Mauritius, Oelebes, Australia, 
Comoro Isles, and in New Zealand. 

Agonostoma nasutum is found in the rivers of Guatemala. A. nionticola is said to 
occur in Mexico as well as in numerous river8 of Jamaica. Invwtigation might show 
that it would be more convenient to obtain a supply from Mexico than from Jamstica. 

Agonostoma, like Mzcgil, feeds upon soft organic materials and very small animals. 
The intestinal tract :Is very long end makes many convolutions. 

AGFoNOS!l'Olllll MON'l'IUOLA. 

(Mountain Mullet.) 

6' It is * * * known * * * as the Mountain Mullet on account, it is said, 
of its being entirely confined to the high water-courses; but this is not true. It is to 
be seen and is commonly taken by the angler even a t  the mouths of all our mountain 
streams as they mingle their waters with the ocean. # * * They are also called, 

* t he  Stream Mullet, on account of O D ~  of their habits, viz, swimming in the center or 
hugging the sides of running sweet waters. It is a very delicate fish ; the flesh is 
remarkably sweet and white, and the roe is a most reclwclit? morsel. In general it is 
found nearly as large as the fish itself. The Mountain Mullet seldom exceeds 10 inches 
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in length, and weighs half a pound, and in some instances above a pound. * 
In the Pallah’s, the Buff Bay, the Wag Water, and particularly the Swift and Span- 
ish Rivers they are to be seen in this perfection of their growth. The Stream or 
Mountain Mullet rises readily at the fly; a ’black or a red tackle is generally most 
successful. For bait fishing the scoured earth-worm kept in damp moss, small silver 
prawns, and half-ripe avocado pears are the best. There are two modes of dressing 
them for the table. Pirst wrap them u p  in a plantain leaf and put them in hot ashes 
and there let them remain for an hour ; but the writer prefers them fried. The fine, 
large, delicious roes should not be treated in any other way for the gourmet. It is the 
best mode of preparing them for the table. 

‘6 The Mountain Mullet is entirely confined to the fresh water-courses, even to their 
final termination in the great and wide sea. As both mandibles of the Stream Mullet 
are full of very small teeth, some precaution is necessary in angling for them. The 
material (gut, as it is termed) by which the hook is attached to the liue is much abraded 
and worn after taking a dosen or two of these fishes, and ought to be renewed.” 

AGONOSTOXA MlOROPS ’? 

(Hog-nose Mdllot.) 

A large speciee of Agonostomu, known as the Hognose Mullet, occurs in the Rio 
Qrande. This is described as one of the most palatable of the species. &‘The length 
of the Hoguose Mullet taken out of the Swif t  River, below the Fish Done, will often 
measure 23 inches and usually weighs from 2 to 4 pounds. It is designated by this  
name on account of the elongation or projection of the cartilage of the upper mandible 
considerably over the lower, ending in a blunt poiut, with which contrivance it turus 
up mud, or the fallen leaves frequently found in conglomerated heaps, etc., in search 
of its ordinary food. 

‘GThi8 fish does not rise to the fly. It is by bait alone that the skillful fishermau 
can hope to secure so rich, So desirable a prize. The baits most used with success are 
fresh red earth-worms, small silver shrimps taken out of springs and streamlets in the 
vicinity of rivers, half-ripe avocado pears, etc. The silver shrimps are preferable; 
they are the best of all baits. The hook must be attached to fiue silver gimp, about 
8 or 10 inches long; gut and Indian weed in common use will not answer to secure the 
fish, by reason of its teeth, which PO fret these materials after a few struggles that they 
break asunder aud the captive escapes. * * This Mullet is easily scored, very 
sly and retired in its habits, and is rarely seen swimming to aud fro like its congener.” 

JAMAlUA MOUNTAIN RANGES. 

The surface of the island is extreinely mountainous and attaius considerable alti- 
tudes, particularly in the eastern pert, where the central range is known as the Blue 
Mountains. A great diversity of climate is therefore obtainable; from a tropical tern- 
perature of 800 to 860 at the sea-coast the thermometer falls to 460 and 600 ou the tops 
of the highest mountains, and with a dryness of atmosphere that renders the climate 
of the mountains of Jamaica particularly delightful and suitable to the most delicate 
constitutions. 
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The midland parts of the island are of course the highest. Through the oounty 
of Surrey, and partly through Middleaex, there runs the great central chain, which 
trends generally iu an east and west direction, the highest part of which is the Blue 
Mountain Peak, attaining an elevation of 7,360 feet. 

From this range subordinate ridges or spurs run northerly to the north side of the 
island, and southerly 'to the south side ; these ridges in their turn are the parents of 
other smaller ridges, which branch off in every direction with considerable regularity 
and method ; arid they agaih throw off other ridges, until the whole surface of the 
country is cut up into a, series of ridges with intervening springs or gullys. 

RIVERS OF JAMAIUA. 

While most of the rivers have generally northerly and southerly directions, it must 
not be forgotten that the subordinate ridges, which are nearly at right angles to these 
lines, will produce subordi nate streams, meeting the rivers on their eastern and west- 
ern banks. 

In  consequence of the great elevations from which most of the rivers flow they are 
very rapid in their descent, and in times offlood become formidable torrents, sweeping 
everything before them and operating 8s dangerous obstructions to the traveler. 

Rio Grande River, in the parish of Por tland, is one of tho finest rivers in the island; 
i t  flows from the northern slopes of the Blue Mountains. The Back and Stony Rivers, 
two of its great affluents, furnish not  only some of the loftiest and most picturesque 
water-falls, but the wildest and most romantic country in the island. 

The elevation of the western peak of the Blue Mountains is 7,360 feet. 
The mean annual temperature of the air at 7,600 feet is 57.40. 
The upper districts of this region are too cold for coffee, but suitable for cinchona. 

Lower portions are adapted to cofTee and cocoa. 
flwift River, in the parish of Portland. It has the same character as the Rio 

Orande. 
Spanish River, in the parish of Portland. It has the same character as the Rio 

Grande. 
Buf Bay River, in the parish of Portland. It has the same character as theRio 

Grande. 
Agua Alta ( Wag rater) River, i n  the parish of St. Andrew. I t  rises in the mount. 

sins back of Stony Hill ; runs through the parishes of St. Apdrew and St. Mary, 
debouching at Anuott Bay. 

The elevation of Stony Eill, where main road crosses it, is 1,360 feet. 
The air temperature of Stony Eill, at an elevation of 1,425 feet, is 750. 
YaZZalb7s River, in the parish of St. Thomas. In  consequence of the great eleva- 

tion from which it flows i t  is very rapid in its descent, and in times of flood becomes 
a formidable torrent. 

Pallah's Kill is 2,348 feet high. 
The mean annual temperature at this elevation is about 72.60. 
The Hope River rises in the hills around New Castle, and joins the sea, at the sixth 

From this river the city of Kings. mile-stone from Eingston, on the windward road. 
ton is supplied with water. 
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Willard Nye, jr., informs me that the water at the dam, 6 miles from Eingston, is 

New Castle Hospital is at an elevation of 3,800 feet. The mean annual tempera- 
not too cold for comfortable wading. 

ture of the air at this height is 680. 

NORTH CAROLINA. 

MOUNTAINB. 

For 40 miles behind the flat region there extends as far as the lower falls of the 
rivers a belt of land of a surface moderately uneven, with a sandy soil, of which pitch. 
pine is the natural growth. Above the falls the surface is undulated, and still farther, 
beyond the Yadkin and the Catawba, is an elevated region, forming part of the great 
central plateau or table-lhd. On the border, between this State and Tennessee, is 
found tho highest land east of the Mississippi River. The two ranges known as the 
Black and Smoky Mountains are the termination of the Appalachian range; and the 
highest peak of the first, called Black Dome, rises to a height of 6,707 feet, while the 
highest peak of the second attains an elevation of 6,306 feet, and is known as Roan 
Mountain. 

RIVERS. 

Among the rivers which would aeem to be best adapted for the experiment with 
the mountain mullet are the Catawba, theBig Pigeon, and the French Broad. The latter 
two may have some 9dvantage over the first, as they fall into an elevated basin in the 
mountains of eastern Tennessee, and mingle finally with the waters of the Gulf of 
Mexico. The Yadkin may also be a suitable stream for the purpose. There are many 
streams in western North Carolina in which the brook trout abounds, and it is highly 
probable that trout streams would be entirely suitable for the mountain mullet, I n  
the American Field, beginning March 10, 1888, and continuing to the present time 
(April la), is a series Of articles on trout fishing in western North Carolina. The writer 
of these articles Bshed the Pigeon Itiver, in Haywood County ; also Crawford’s Creek, 
a tributary of the Big Pigeon; Shining(or Shinning) Creek; and Hungry Creek. In 
Crawford’s Oreek and Shining Creek he found trout abundant. These streams are in 
the vicinity of Mount Pisgah. 

Pigeon River, in this locality, is a very rocky and rapid stream. ‘6 There are long 
riffles, deep poole, and big overhanging rocks almost without number, and it is the 
very ideal of a trout stream. It would be a splendid stream for salmon, I should think, 
but I do not know if they could get UP there from the ocean. Salmon have been 
planted in the lower waters Of the Pigeon, but I do not think th6y can make the jour- 
ney to the ma. Perhaps the Isnd-lo~ked salmon might thrive in that river, but I think 
the fish would die in attempting 51 journey up and down tho Mississippi.” 

SOUTH UAROLINA. 

‘6 The alpine region of South Clarolina occupim the extreme northwestern border of 
the State; commencing a t  Eing’s Mountain, in Pork County, it extends westward 
throughout Spartanburgh, Qreenville, Pickens, and Oconee Counties, widening in the 
three last named until it embraces a tier of the most uorthern townships, two or three 
deep. This wedge-shaped area has a length of 114 miles, and a width varying from 8 
to 21 miles. 



448 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

‘6 The physical features of this region present a, rolling table-land, broken or hilly on 
the margin of the streams, but scarcely anywhere inaccessible to the plow. It has a 
general elevation above the sea-level of 1,000 to 1,600 feet. The gently undulating 
surface extends to the mountains, whose rock-bound walls often rise suddenly to their 
greatest height. 

The boundary line of South Carolina reaches the most easterly chain of the Appa- 
lachian Mountains, known here as the Saluda Mountains, near the corner of Green- 
ville and Spartanburgh Coudties, and follows the summits of the ridge for 50 miles (30 
miles in an air line), until i t  intersects the old Cherokee Indiau boundary line. From 
this point the mountain chain, here called tho Clue Ridge, curving a little to the north, 
passes out of the State, and the boundary line pursnes a more southerly and a straight 
course to where the east branch of the Chatuga intersects the tbirty-fifth degree of 
north latitude. The Chatuga flowing westward to its junction with the Tugaloo 
River, which in tu rn  becomes the Savannah River, flowing to the southeast, are the 
northwestern and western boundaries of the State. The mountain chain divides the 
waters of the State flowing to the Atlantic Ocean from those flowing northward, 
which eventually find issuance to the southwest through the Tennessee and Missis- 
sippi Rivers into the Gulf of Mexico. Considering the water-shed of South Carolina 
alone, the culminating point whence the rivers of this section flow is to be found in 
the horseshoe curve of the mountain chain north of the straight boundary line re- 
ferred to as uniting the Chatuga and the Blue Ridge. Hence the numerous sources 
of the Keowee, Whitewater, Toxaway, Jocasaee, and other creelZs take their rise and 
flow nearly dim south. The main stream of the Saluda sweeps away to the east, and 
the Chatuga hurries westward. 

“The elevation above the mean level of the sea of the following points in western 
South Carolina were dekermined by the U. S. Coast and Geodetic Survey : 

‘4 King’s Mountain, 1,692 feet; Paris Mountain (near Creenville), 2,054 feet; Caesar’s 
Head, 3,118; Mount Pinnacle (near Yickens, the highest point in South Carolina), 
3,436 feet. 

6‘ The bracing and healthy climate of this region, its beautiful scenery, the bold 
mounta,in outlines3 tho rich luxuriance of every growth, no stunted plant on mountain 
side or summit, every part, even the crevices of the rocks, covered with trees or shrubs 
of some kind, all full of life and vigor ; t he  clear, soft streams that everywhere leap in 
a succession of cascades from crag and cliff and sparkle in their course along the nap. 
row but fertile valleys, have made it for generations a health and pleasure resort dur- 
ing summer.)’ 

CLIMATE. 

According to the physical charts of the Ninth United States Oensus, and the rain- 
charts of the Hmithsonian Institution, second edition, 1877, this region has a mean 
annual temperature corresponding with that of Kansas or New Jersey. The more 
mountainous portions have, however, a mean annual temperature that corresponds 
with that of Montana, or the lower region of the Great Lakes. The mean of the hot- 
test week in 1872, taken a t  4.36, p. m., was 900 Bah. The mean of the coldest week of 
187.2273, taken at 7.36, a. m., was 260 Fah, 
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Poineett Spring, in Qreenville, ncar North Carolina line.. ......................... 
Spring on Jones’ Gap Road, near turnpike gate. ................................... 
Cold Spring, or Ctesm’e Head ...................................................... 
Hoose Spring, Catear’e Eead. ...................................................... 

South Carolincl epringe. 

0 0 

June 7, 7.30 a.m. . 72.050 66.86 
J u n e  16, 2 p. m ,  ... 76.74 67.56 
June  29, 9.30 a.m. 80.60 65.40 
June 29,lO. 30 a. m. 78.80 67.66 

Locality. 
Temperature. 

Air. I Water. 

1 Timeof I 
observation. 

In 1883 the Sbuth Carolina Fish Oommission released 166,000 salmon in the waters 
of the State, besides some salmon trout. 

It seems important in this connection to call attention to the numerous lakelets 
or-springs in the pine barrens of South Carolina which have no outlets or are believed 
to communicate through fissures in the limestone rock with a subterranean stream or 
lake many miles in extent. The water in these lakelets is of crystalline clearness with 
a depth of 12 to 16 feet, and abounds in all the species of fresh-wa<ter fish common to 
the locality, including eels and alewives. Something similar to this is observed in 
Jamaica. 

GEORGIA. 

MOUNTAINS. 

‘6 The great Appalachian chain forms by far the leading topographical feature of 
the long line of the Atlantic States. In  its relation to this great feature Georgia has 
it8 entire northern boundary among mountain ranges extending beyond her limits into 
Alabama on the west and South Oarolina on the east. No peak in Georgia is a mile 
high, Mount Enotah, in Towns Oounty, the highest, being 4,796 feet. The most noted 
mountaius are the Rabuu Bald, Blood, Tray, Yonah, Grassy, Walker’s, Lookout, and 
the Stone Mountain, the largest mass of solid granite in the world.” 

RIDGES. 

“The great ridge runs from the St. Lawrence River through the Atlantic States 
to Gape Sable, in Florida. This ridge, of which the culmiilating points are mountains, 
passes almost centrally through Georgia. It is for three-fourths of its length the long, 
irregular eastern edge of the great Mississippi basin. 

“The second great ridge separates the Mississippi Valley f;om the Gulf slope. 
This, the southern edge of the Midsissippi basin, also passes through northern Georgia. 
The two ridges meet near the corner of Rabun, Towns, and White Counties. 

&‘At this critical point a man standing with an umbrella in a shower sheds the 
water so that one part reaches the Atlantic near Savannah, a second part the Gulf at 
Apalachicola, while a third enters the Gulf below New Orleaus, having passed succes- 
sively through the Eiwessee, the Tennessee, Ohio, and Mississippi Rivers.” 

RIVERS. 

(‘ In Georgia, which partakes of three great slopes, the rivers run in all directions, 
southeast, southwest, west, and north. They run as from the apex of a cone.” 

Bull. U. S. P. O,, 88-29 
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CLIMATE, 

The annual mean temperature in summer is 79.70, which is about the same as the 
lowlands of Jamaica. The winter mean is about 500. In  northern Georgia the sum- 
mer mean is about 75.30, the winter mean about 42.80. In south Georgia the annual 
mean is 67.70-summer, 81.30; winter, 63.60. In  middle Georgia the annual mean is 
63.6o-summer, 79.20 ; winter, 47.20. 

The mean temperature ef Atlanta corresponds with that of Washington City, 
Louisville, and St. Louis. The extremes are seldom as great as in the Northern States, 
and sun-strokes are less frequent. On the whole, the range of changes in climate is 
very wide, from the invigorating climate of the mountain to the rather debilitating 
climate of the South, modified, however, by the sea-breeze. 

“ The mountainous parts of the State lie in one degree of latitude, north of the 
thirty-fourth parallel. 

$ 6  The Appalachian chain enters the State with several parallel lines of elevatiop; 
the highest of these, the Blue Ridge, has an altitude of over 3,000 to nearly 5,000 feet. 

“The Uohutta range continuous with the Unaka of Tennessee, 3,000 feet iu  alti- 
tude, with an abrupt escarpment toward Oostanaula on the west, lies about 20 miles 
west of the Blue Ridge. 

(6 Next in orderon the northeast comes the Lookout and Sand Mountain, table-lands 
belouging to the Alleghany system. Between the principal ranges of mountains here 
enumerated are numerous minor elevations or ridges observing a general parallelism. 
These decrease in height towards the southwest, and ultimately die out, the most 
easterly ranges disappearing first, aud the others in succession. The Blue Ridge, as 
an unbroken chain, extends ouly about one-third the distance across the State, termi- 
nating abruptly. The Cohutta range continues into Alabama in a low elevation, 
known as Dugdown Mountain, while the table-land mountains, with their associated 
ridges, extend with decreasing altitudes many miles into Alabama.” 

DRAINAGE I 

“The streams of the State flow either into the Atlantic Ocean or into the Gulf of 
Mexico. The divide between these water-sheds runs from the Okefinokee Swamp a 
northwesterly direction to Atlanta, whence it follows the Chattahooche’e ridge a 
northeast direction to Habersham County, when it curves to the north, extending to 
Union Coun ty. 

Of the Gulf drainage the larger part flows directly to the Gulf through the Chatta- 
hoochee and the Coosa Rivers and their tributaries, while some smaller streams near 
the northern line of the State belong to the Mississippi drainage system. The divide 
between these systems runs a zigzag course, often crossing the trend of mountains 
and valleys from near the northwest to the northeast corner of the State, dipping 
into the States of Tennessee arid North Carolina a t  several points. 

“On the summits of some of the mountain peaks, as the Rabun Bald and Brasstown 
Bald, arctic insects are found. Of this belt Georgia has but a bare patch, however, 
extending into North Carolina.” 
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11.-THE TRANSPLANTING OF LOBSTERS TO THE PACIFIC COAST OF THE 
UNITED STATES. 

RY RICHARD RATHBUN. 

INTRODUUTION. 

This paper has been prepared chiefly for the purpose of recording in convenient 
form for reference the several attempts that have been made to iutroduce the Amer- 
ican lobster (Homarus amerioanus) on the western coast of the United States. It 
seems appropriate, however, that the detailed account of the shipments should be pre- 
ceded by a few general remarks. 

The genuine lobsters of the North Atlantic Ocean have no true representatives on 
the Pacific coast of the North American continent, where the only crustacean north of 
Point Conception, Oalifornia, now deemed worthy of commercial recognition is the 
large crab (Oancer nmgister). South of Point Conception we find the so-called spiny 
lobster, or salt-water crayfish ( Panulirus interruptus), which ranges southward to 
Mexico. This species, which is very unlike the Eastern lobster, occurs abundantly in 
some localities, where it is much sought for as an article of food, supplies also being 
sent to the San Francisco markets. The omission of the true lobster from the aquatic 
fauna of the Pacific comt has been considered by the inhabitants of that region a 
great misfortune, and while its absence cause8 neither sufTering nor affliction, it is 
much desired both as an article of commerce and as an added variety to the food 
supply. Demands have been made upon the Government to attempt its colonization 
there, and the State of Oalifornia has several times lent its aid in the matter, both by 
independent action and by co-operation with the U. S. Fish Commission. The scheme 
has received the approval of high authorities, and the benefits to be derived from the 
introduction of so useful a species is generally admitted. 

Before engaging in so dif6cult and expensive au enterprise i t  is important that it 
should have careful consideration both as to its utility and it8 promises of success, and 
this i t  has received, espeoially since the matter was taken in hand by the General 
Government. Some persons not acquainted with the fact8 have deprecated the 
trausplanting of the east.co$st species on the assumption that the west coast ahr tdy 
has its lobster in the Panulirzls, alrcady referred to. The so-called spiny lobsters, or 
langoustes of the French, form a large and conspicuous group distributed through- 
out the warmer parts of the globe. In the North Atlantic we have two well-known 
species, one inhabiting southern Europe, the other the Southern United States, the 
West Indies, eto. Both of these are highly prized for food, bu t  the American species 
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does not, in its range, overlap that of the true lobster, nor compete with the letter in 
any of our markets. On the Pacific coast the spiny lobster is confined to thQ south- 
ward of Point Oonception, which to some extent marks the dividing line between a 
warmer and a colder fauna. The same influences (temperature mainly) which thus 
restrict the range of Panuulirus to the south of Point Conception would limit the  dis- 
tribution of the true lobster to the north of the same point, providing its introduction on 
the Pacific coast was attend& with success. There would be no more conflict between 
the two species than now occurs on the Atlantic side, but the same condition of affairs 
would be expected to exist. The comparison may perhaps be strengthened by'imag- 
ining the extinction of the true lobster on the coasts of t h e  Middle and New England 
States and the British Provinces. Its place could scarcely be filled by the Southern 
species. * 

Admitting the expediency of stocking the Pacific coast with lobsters, the ques- 
tion of their adaptability to that region next requires investigation. The North 
Atlantic and North Pacific Oceans have much in common with respect both to their 
physical and their biological characteristics. Identical species of fishes and marine 
invertebrates inhabit the northern parts of both oceans, and the number of related 
forms in the t w o  regions is very great. The natural resorts of lobsters on the eastern 
coast, rocky, gravelly, and sandy bottoms, covered in places with kelp and.rock-weed, 
and with an abundance of aquatic life suitable for food, occur throughout the North 
Pacific region from California to Alaska. Temperature, however, is probably to be 
regarded as the most important factor determining the fitness of the region for this 
new food product, and it is the only one which we can now pretend to measure 
although we have little data respecting i t  for the western coast. 

On the Atlantic coast the lobster ranges from Delaware to Labrador, being most 
abundant between the Oape Cod region of Massachusetts and the Gulf of St. Law- 
rence and Newfoundland. I ts  bathymetrical distribution is from the littoral zone (in 
some localities) to depths of probably 50 and 60 fathoms, but the fishery is chiefly car- 
ried on inside of a depth of 30 fathoms. It apparently does not migrate up and down 
the coast to an appreciable extent, but moves off into deeper water with the approach 
of winter in order to escape the sevare cold. 

The continuous temperature observations in the possession of the Fish Commission 
relate mainly to the surface waters, but in the shallow areas where they were taken 
there is generally not much difference in this respect between the surface and the bot- 
tom. Delaware Breakwater, practically the southern point in the range of the Amer- 
ican lobster, which occurs here only in small numbers, is located between the light- 
ships at Winter Quarter Shoal, Virginia, and Five Fathom Bank, New Jersey, the 
distance between these light-ships being about 56 miles. A t  the former the annual 
range of water temperature is from 360 to 760 Fahr., at the latter 370 to 760, there 
being practically no difference between the two." Above Five Fathom Bank light. 
ship, on the New Jersey coast, lobsters become somewhat more abundant on several 
OB-shore banks, the range of temperature a t  Sandy Hook light-ship, just to the north 
of these banks, being from 330 to 740 Fahr. In Long Island Sound, where several 
important fishing localities exist,'the range, as determined a t  Bartlettls Reef and 
Stratford Shoal light-ships, is from about 330 to 700 Fahr. The middle portion of Vine- 

* In all of these records the observations for January, February, and the first part of March are 
omitted. 
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yard Sound, farther to the eastward, has the same range of temperature. The region 
adjacent to Block Island, the Elizabeth Islands, and Martha's Vineyard, is the most im- 
portant one for lobsters south of Cape Cod, and here the range of surface temperature 
as observed at Brenton's Reef and Vineyard Sound light-ships is from about 320 to 
690 Fahr. 

At Pollock Rip light-ship, off the southern end of Cape Cod, the range is reduced 
to from 320 to 620 Fahr., and in the Gulf of Maine we find the same range by combin- 
ing the results of observations at all stations, although in some places the maximum 
is only 640 Fahr. 

For comparison with these observations we have continuous records for only two 
localities on the Pacific coast; namely, San Francisco, California, and Cape Disap- 
pointment, at the mouth of' the Columbia Birer. A t  the former place the surface 
range is from about 510 do 610, the bottom temperature being seldom more than a 
degree lower at any time ; a t  the latter the surface temperature ranged from 40.50 to 
65.750 and the bottom from about 420 to 650 The higher maximum at Cape Disap- 
pointment is due to the fact that the observations were taken in shallower water on 
the inner side of the cape, in the vicinity of Port Cauby ; they are also limited to a 
period of two years, while a t  San Francisco th,: records extend through six years. 

The lobstss transplanted to the Pacifiomast in 1888 and 1889 were ail obtained 
in the Vineyard Sound region, and chiefly ED the vicinity of Vineyard Sound light- 
ship. The shipment of 1888 was mostly planted a t  Monterey, California, about 75 
miles south of San Francisco, the balance p f q  to the viciuity of Trinidad light-house, 
in the same State, about 200 miles north ot San Francisco. The water temperature 
a t  Monterey is probably not very different from that at Ban Francisco, while Trinidad 
light-house is intermediate in posithn between San Francisco and Cape Disappoint- 
ment. A t  both of these observing stations the records indicate ranges of temperature 
falling within those of the New England coast, and therefore presumcibly favorable 
to the existence of lobsters. 

In  order to furnish the means of readily comparing the New England water tem- 
peratures with those of northern California we have introduced a graphic chart (Plate 
LXX) on which the temperature ciirves for 8an Francisco and the Vineyard Sound 
light-ship are plotted conjointly. The description of the chart will be found a t  the end 
of this introduction. By reference to the chart it will be seen that the temperature is 

, far more equable at San Francisco than in Trineyard Sound, having a range of only 
about 100 in the one case and of over 300 in the other. The yearly range at San Fran- 
cisco corresponds to that i n  Vineyard Sound from May 20 to the last of Juueandfrom 
the first. part of October to thd middle of November, seasons during which the lob- 
sters are on the in-shore groudde, the former being also the regular'hatching season. 
I n  case lobsters become colonimd on the coast of northern California it will therefore 
be interesting to observe if the more equable temperature of that region has any influ. 
once in bringing about a chz age iu their customary habits, Will their ofl-shore migra- 
tions be less pronounced an d their breeding season prolonged 9 Another matter which 
this temperature comparimn suggests is as to whether the more severe cold of the 
Eastern winters is essentistl to their welfare or not. There is nothing to  prove the case 
one way or the other, but the fact that lobsters seek shelter from the extreme cold 
would rather indicate that they might not suffer from its absence. An additional ques- 
tion of interest to the biologist concerns the eEect upon the existing fauna of the intro- 
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dnction of the Eastern lobster upon a large scale. Will it, to any extent, disturb the 
general balance of life in that region, reducing the prominence of some species and per- 
haps aiding others in their struggle for existence ? Only the future can decide this 
matter, but in  any event the addition of the lobster to the Pacific waters could produce 
no harm for which the inhabitants would suffer. 

An erroneous notion prevails among many persons with respect to the difficulties 
attending the transplanting.of lobsters and the delays incidental to their introduction 
upon a new coast. It has indeed been a perplexing problem to determine the best 
methods of shipping them loug distances over land, but even with that point decided, 
if we may so consider it, the task is still far from being accomplished. The lobster is, 
to the best of our knowledge, a slow-growing species, not attaining a length of 10 
inches within at  least five or six years from the time of leaving the egg, and by some 
it has been computed that the growth is even less rapid. The five hundred and sixty- 
five lobsters recently planted on the coasts of California and Washington can not in 
themselves be regarded as a direct addition to the food supply. They are only a breed- 
ing stock, and any increase in their numbers must be derived from the growth of their 
progeny, also taking into account the young embryos placed in the water off Monterey 
in 1888. The number of embryos planted by the Fish Commission was about 100,000. 
Supposing that they all lived, we could not at the end of five or six years have an 
addition of more than that number of adult lobsters in the Monterey region, and until 
that  time there mould be no additions to the original stock of breeding lobsters. A t  
the end of the first year, or during the first breeding season following their introduc- 
tion, a maximum of 1,800,000 eggs and embryos would be all that could be expected 
from the original lot of females planted, under the most favorable circumstances, and 
providing they all lived that long. Prolonging these conditions, t h e  maximum number 
of eggs would not be increased from year to  year before the fifth or sixth year. It is 
probable, however, that the original stock of adult lobsters will not keep entirely to- 
gether, and some will undoubtedly become the prey of fishes. Moreover, lobster em- 
bryos are subject to great mortality, and only it very small percentage reach maturity. 
If at the end of six or even ten years a few thousand only compose the colony off 
Monterey, the experiment may be considered as successful, bu t  when once it has been 
firmly established on so large a basis the annual increase will be much more rapid. 

The above remarks, perhaps at the first sight discouraging to some of the pro. 
moters of the scheme of introducing this important crustacean in the Pacific Ocean, 
but not appearing so to the Fish Commission, have been written with special ob- 
ject in view. The General Government has, at considerable expense, made several 
plants of breeding lobsters in excellent condition upon favorable parts of the Pacific 
coast. Other shipments may be made in the future, but here the power of the Gov- 
ernment ceases, and it rests entirely with the people in whose districts the planting8 
have been made to give the experiment a fair trial. The grounds which the lobster8 
are observed to inhabit for the purposes of feeding and spawning should not, under 
any circumstances, be molested. The taking of lobsters purposely by any fishing 
method should be prohibited not simply for a specified term of years, but until there 
are positive indications that they have become firmly established upon the coast, and 
all lobsters accidentally captured should be returned to the water at once. It is in- 
cumbent upon the authorities not only to enact laws covering this matter, but also to 
provide that they be executed promptly and impartially. Without such co-operation 
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on the part of those whose interests are most a t  stake it can not be expected that the 
transplanting will result successfully. 

Information received from Monterey since this report was first written indicates, 
however, that the fishermen of that region thoroughly appreciate the necessity 
of protecting the lobsters to the full extent of their abllity, and we feel assured that 
the experiment is receiving their earnest support. A few of the adult lobsters de- 
posited there have been observed during 1859, crawling upon the bottom in shallow 
water, but none, have been captured in any of the nets. Young lobsters, measuring 
about 4 inches long, have also been reported from time to time, but until specimens 
have been examined by some one competent to identify the species, we can not give 
fi l l  credence to the statements concerning them, as other kinds of crustaceans re- 
sembling small lobsters occur on the Ualifornia coast. 

The relative merits of the srveral methods of shipping live lobsters across the con- 
tinent which have been followed up to the present timo can best be decided after 
reading the accounts of the different trials given in the following pages. The subject 
has to be considered from at least two stand-points. While one method may iusure 
safe transportation it may, a t  the same time, be too cumbersome to permit of the 
carrying of a sufficient number of individuals to do any good. On the other hand, any 
method that allows too large a percentage of loss must be uneconomical and un- 
profitable. The successful planting of a region must depend upon the bringing to- 
gether of large colonies of individuals in favorable localities, and large cargoes must 
therefore be provided for. 

I n  comparing the different shipments we are obliged to omit the first one, made in 
1873, which ended in a railroad accident near the middle of the continent. On the 
second trial the lobsters were packed wit8h straw and sponges in narrow box compart- 
ments, and were constantly sprinkled with ,sea water. Some were transferred, how- 
ever, during the journey, to a large tank of sea water. Out of the one hundred and 
fifty lobsters with which the car started, only four survived the journey. The pub- 
lished accounts of the trip are too meager to explain the causes of the failure in all 
particulars. The packing about the lobsters in the compartments was probably too 
dense, and the temperature of their surroundings may have been at fault, while fresh 
water entered the boxes from the melting ice. The packing materials were also prob- 
ably not suitable for the purpose, the straw tending rapidly to decay. 

On the third trial the lobsters-twenty-two females with eggs-were carriedin three 
large tanks of sea water, maintained a t  a low temperature. No record has been left 
us of the amount of space taken up by the tanks and by the 1,000 surplus gallons of 
water carried along to make changes on the way, but it must have boen considerable. 
Only one lobster died duriug the journey and the remaining twenty-one were planted 
in the vicinity of Bonito light-house, off San Francisco. It is curious to note, how- 
ever, that only female lobsters were included in this, as well as in the two former 
shipments, and unless some of the embryos contained in the eggs planted with them 
resched maturity, 110 breeding could sulisequently have taken place. 

By the time of the fourth and fifth shipments the means of transporting live fish 
had been greatly improved, and. cars were in existence built specially for that purpose. 
The aeasons of the year in which the shipments were made, however, were both un- 
favorable, but there had been no opportutiity for a choice, as at other times the cars 
were needed for other branches of the work. The methods of packing followed 
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proved entirely satisfactory, and the results of both trials were eminently successful. 
A loose packing of moist rock-weed was placed about the lobsters, which were carried 
in open trays, and the temperature of their surroundings was kept as nearly as possi- 
ble between 420 and 450 Pahr. The shipment consisted of both males and females, 
and both sexes were planted ih each locality. The lobsters were in excellent condi- 
tion when returned to the sea, and unless some mishap shall befall them, they will 
probably be heard from again. I n  addition to  the adult lobsters, 102,000 active 
embryos were planted off Monterey and 2,000 in San Francisco Bay. 

The accounts of the five shipments are given below. 

EXPLAPFATION OF THE CHART COMPARING THE TEMPERATURE AT SAN FRANCISCO. CALIBORNIA, AGD 
VINEYARD SOUND, MASSACHUSETTS. 

This chart represents by curvedlines the average surface and bottom temperature at San Francisco, 
California, for six years (1878, and 1882 to  1836, inclusive) and the surface teuiperature at Vineyard 
Souud light-ship, Massachiisetts, for seven years (1881 to 1887, inclusive). The Sen Francisco temper- 
atures are shown by the  continuous lines, the heavier line corresponding to the surface temperature sild 

the lighter one to the bottom temperature. Only surface teniperaturcs were taken a t  the Vineyard 
Sound light-ship, as indicated by the line composed of dashes. 

It is divided by the heavy vertical 
lines into ten-day periods, with the exception of one fifteen-day period at the cnd of the year. The 
interspaces between the horizontal lines reyesent, each, one degree Fahrenheit. The temperature 
curves are drawn with reference to  the lighter vertical lines in the middle of each ten-day period, 
and are based upon the mean rcductions of tcu days' observations in each year. At  Sail Francisco oue 
observation was taken daily, so that  each point with reference to which the curves are drawn repre- 
sents sixty observations for the six years. I n  the case of Vineyard Sound light-ship, however, where 
two observations were taken daily for the seven years, each point is the equivalent of one hundred aud 
forty observations. 

The temperatures at Vineyard Sound light-ship for January, February, and the  first par t  of March 
are omitted on account of the occasional erroueous reading of the thermometer during that  period. 

Vineyard Sound light-ship is anchored on the western side of the southern entrance to Vineyard 
Sound, Massachusetts, about 2& miles southwest by west of Cuttyhuuk Island, in a depth of 15 fathoms. 
The temperature observations were taken by the light-house keepers. Important lobster fisheries have 
been carried on in  this region for many years. At San Francisco the observations were made by an 
observer of the Signal Service at different wharves along the bay front, as follows: Foot of Vallejo 
street, foot of Washington street, foot of Jackson street, and foot of Broadway, the depth of water 
varyingfrom 15 to  42 feet according to the locality and the state of the tide. 

The construction of the chart scarcely requires explanation. 

FIRST TRIAL-JUNE, 1873. 

The first attempt to carry live lobsters to the Pacific caast was made in June, 1873, 
under the supervision of Mr. Livingston Stone, and in the joint interests of the State 
of California and the Uriitecl States. The lobsters, one hundred and sixty-two in 
number, formed but  a small part of the shipment, which consisted of several species 
of fresh-water and luarine fishes from the eastern side of the continent. A fruit car, 
furnished by the Central Pacific Railroad Company, was specially fitted up for t h e  
purpose with a large stationary fresh-water tank, a large ice ohest, and the means of 
carrying an abundance of salt-water. The lobsters were contained in six large cases 
a t  one end of the car, but the manner of storing and caring for them is not, described 
in Mr. Stone's report. The specimens were obtaiued partly at the Bostou market and 
partly at Wood's Holl, Massachusetts. The car left Charlestown, New Hampshire, 
where most of the fiah had been brought togrther for convenience of shipment, June 3. 
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It had on board 180 gallons of ocean water, but this was to be used only in part for 
the lobsters, there being also several other species of salt4water fish. Omaha was 
reached on the sixth day out, a t  which time only forty lobsters remained alive. Just 
after leaving Omaha, however, a serious accident happened to the train, and the special 
car with its contents was precipitated into t h e  Elkhorn River. The first attempt, there- 
fore, ended in misfortune, but even with t h e  crude method of handling the lobsters 
which was followed, one-fourth of the total number was carried safely during a period 
of time which in the present days of rapid travel would have taken the car nearly to 
San Francisco. 

SECOND TRIAL-JUNE, 1874. 

The second trial took place just a year subsequent to the first one, the car leaving 
CharleRtown, New Hampshire, June 4, 1874. This shipmont was made by Mr. Stone 
under the sole auspices of the California State Fish Commission. As in the first 
instance, the consignment consisted of a number of Eastern species, from both salt 
and fresh water, there being one hundred and fifty specimens of lobsters, all of which 
were adult females, bearing eggs. Two lobsters were planted in Great Salt Lake, on 
the way, and only four reached San Francisco alive. The following account of the 
manner in which the lobsters were cared for is abstracted from the report of Mr. M. L. 
Perrin, assistant to Mr. Stone : IC 

The lobsters were obtained in Boston, of Messrs. Johnson % Young, and were 
shipped to Charlestown, New Hampshire, June 3, on a special car. They were packed 
in seven pine boxes, each of which measured 39 feet long, 16 inches wide, and 16 inches 
deep. A horizontal partition divided the boxes into two compartments, an upper and a 
lower, making two tiers, in each of which, except one, eleven lobsters were stored, being 
laid directly upon the wooden bottoms, with a packing of sponges over and around 
them. The ocean water was transported from Boston to Charlestown in six casks? con- 
taining 149 gallons each, or 894 gallons in all. This water was obtained outside of 
Boston Harbor, and upon arriving at Oharlestown was mostly transferred to two salt- 
water tanks on board the aquariuni car. These tanks were made of hard wood and 
were smeared with a mixture of resin and tallow in order to render them water-tight. 
During a part of the journey they were used for salt-water fishes, and one of the 
original casks of sea-water was therefore carried on the oar intact, to serve for the 
lobsters during the latter part of the journey. 

In preparing for the trip to Charlestown the sponges were wet with salt-water, 
and then so packed around the lobsters that the latter were completely hidden. Dur- 
ing the trip salt-water was poured upon the lobsters and the spoiiges were again sat- 
urated. At  Charlestown, on the morning of June 4, the day of starting on the long 
journey, the lobsters were all repacked in twelve boxes, subdiyided into twelve com- 
partments, each of which was just large enough to admit one lobster, and about 0 
inches deep. There were no corers to the boxes, and each compartment had an auger 
hole bored iu the bQttom to furnish drainage. Wet straw was laid upon the bottom 
under the lobsters, which were then covered with sponges as in the first instance. 
The boxes were stacked against the side of the car in two piles of six boxes each. 

The lobsters were examined twice a day. Thesponges were removed and squeezed 

* Report U. S. Fish Commissioner, Part 111, 1873,174, 1874-’75, p. 259. 
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out over them, and then, being soaked again with the sea-water, were arranged about 
them as before. Broken ice was also placed over each compartment to reduce the tem- 
perature, and pailfuls of salt-water were often poured over t h e  boxes as they lay piled 
against the side of the car. No lobster died during the trip from Boston to Charles- 
town, but during the first two or three days after leaving the latter place a few were 
found dead at each examination. 

June 6, sixty lobster? were put into one of the large tanks with marinefishes, the 
water being continually aerated by a stream of air forced through a hose, and kept at a 
low temperature by ice piled upon the top of the tank. The next afternoon the lid of 
the tank wa8 found to have fallen in, and all the lobsters and other fish it contained 
were dead, but the precise cause of the mortality was not discovered. 

Prom this time on, a large quantity of ice was kept piled upon the boxes contain- 
ing the remainder of the lobsters, but the mortality was very great, being generally 
equal to one-third or one-half the number at each examination. On June 8, thla fifth 
day of the trip, only twenty-five out of tho one hundred and fifty with which the trip 
began were living. The reserve cask of 149 gallons of water was opened on this day, 
and they began to use the water from it instead of from the tank. June 9, the straw 
was taken from beneath the lobsters and they were packed entirely with sponges. 
This appeared to have a beneficial effect upon the few surviving speoimens, and Mr. 
Perrin thinks that had this change not been made no lobsters would have reached San 
Francisco alive. June 11, when the water brought with them had become exhausted, 
a large supply of salt-water reached them from the Pacific coast, and gave them the 
means of treating the eight specimens then living with liberal doses and frequent 
changes. Two specimens were planted in Great Salt Lake, at Salt Lake City, and four 
specimens were put into the sea a t  Oakland Wharf, San Francisco Bay, June 12, just  
nine days after they had been taken from the water at Boston. These lobstera were 
a11 females and two were said to have been well supplied with spawn. 

Mr. Perrin’s report is full of useful suggestions, and it is interesting to note that 
I some-of the most important desiderata which he mentions in connection with his trip 
were supplied in the case of shipments four and five described below, and undoubtedly 
conduced to their successful issue. Mr. Perrin was obliged to place his ice partly in- 
side and part,ly on top of the lobster crates, in order to keep the temperature suffi- 
ciently reduced, but in these positions more or less of the fresh water resulting from 
the melting was absorbed by the sponges, and the lobsters were not constantly sur- 
rounded by the denser salt-water, which seems to be essential to their welfare,as proved 
by subsequent experiences. Mr. Perrin also refers to the currents of warm air which 
struck the sides of the boxes, especially when the car doors were open, and made it diffi- 
cult tomaintain a uniform temperature. A serious mistake noted by Mr. Perrin was the 
subdividing of the boxes into narrow compartments, which entirely restricted the 
movements of the lobsters. A still more serious error, probably, was the use of straw 
and sponges for packing. While the latter is undoubtedly preferable to the former, in 
view of Mr. Perrin’s experiments, it packs too closely and prevents the circulation of 
air, which is now deemed necessary. Had rock-weed been used upon this trip instead 
of sponges i t  is probable that the results would have been muoh more gratifying. It 
is unfortunate that we have no record of temperatures in connection with this experi- 
ment, but it probably would have been difficult’ to have taken reliable temperature 
observations in boxes exposed as these were. 
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THIRD TRIAL-JUNE, 1879. 

The thirdattemptwas also made under the direction and personal supervision of Mr, 
Stone, and was more successful than either of the preceding ones. A special car was 
not provided, but the specimens were carried in the ordinary baggage cars, making it 
necessary to transfer the lobsters at the termination of each railroad. The expedition 
left Albany, New Pork, which had been made the point of rendezvous for the  differ- 
ent kinds of fishes, a t  midnight of June 12,1879, with twenty-two female lobsters car- 
rying about 400,000 eggs neaAy ready to hatch. In f a t ,  about 40,000 eggs hatohed 
on the road between Boston and Albany, giving that number of embryos to be cared 
for on the way. In order to test the eacacy of the methods that were followed, before 
beginning the trip a number of lobsters were subjected, during about a fortnight pre- 
vious, to practically the same conditions which they would encouuter on the journey. 
The salt-water taken along was also obtained sometime in advance, and allowed to 
stand until the microscopic organisms it contained had died and they and all the other 
impurities had settled to the bottom. The clear water was then decanted and remained 
pure diiriiig the entire journey. 

The lobsters were carried in three large open tanks of water, and every effort was 
made to keep the water clear and coldin the manner described below. This was a rad- 
ical departure from the methods followed i n  1573 and 1874, and although the shipment 
was attended with much greater proportionate suocess, there was this disadvantage 
that comparatively few lobsters could be carried in the same or in even a much greater 
space. Frequent changes of water were also required, necessitating the taking of a 
large reserve stock, the expedition starting with nearly a thousand gallons, some of 
which, however, was early spoiled, due to its having been stored in unclean casks. 

For reducing the temperature of the water three methods were ernployed,as follows : 
(1) Putting ice and sa16 i u  large stone jugs and hanging the jug8 in the tanks; (2) Put-  
t ingthe freezing mixture in a vessel surrounding another vessel containing the water 
to be cooled, this water being afterwards transferred to the tanks; (3) Filling a large 
earthen drain-tile with the freezing mixture and keeping it in a reserve tank of water 
from which the water, when sufficiently cool, could be exchanged for tho warmer water 
in the lobster tanks. The second method described was found to work best in actual 
practice. Aeration was produced by dipping up the water and allowing it to h l l  back 
into the tank, this operation having to be kept up without intermission. 

Respecting the temperature in the lobster tanks, Mr. Stone wrote a8 follows : “It 
was easy enough to manage the temperatures of all the tanks except thoso containing 
the lobsters; but these gave us a good deal of trouble, because they could only be 
cooled by exchanging the water on the lobsters with the water in the coolers, and by 
using the stone jugs containing the freezing mixture. On very warm days i t  was ex- 
tremely difficult to reduce the temperature in the lobster tanks as fast as the h a t  of 
the day raised it, With great pains, however, we succeeded in preventing i t  from ris- 
ing high enough to do any mischief.” The temperature in tho lobster tanks was main. 
tained during the entire journey a t  between 450 and 660 Fahr., never rising above 49O 
on the la& three days. 

It was taken out a t  Omaha, and was fonnd 
to be the same whose spawn had hatched between Boston and Albany. It was evi- 
dently not in good condition a t  the start. The remaining twenty-one reached the west 

Only one lobster died during the trip. 
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coast alive, the trip having consumed about six days from Albany. u The lobsters 
were carried to Oakland Wharf by the writer,” says Mr. Stone, ‘( where they were met 
by a steamer chartered for the purpose, which took them to the Bonito light-house, 
under the shadow of which, in a sheltered bay a few miles outside the Golden Gate, 1 ’ 
had the pleasure of placing them with my own hands-the first lobsters Bver intro- 
duced into the Pacific Ocean. They were all in splendid condition except one, and had 
with them over a million eggs nearly ready to hatch.” 

EXPERIMENTS PREUEDING THE FOURTH SHIPMENT. 

In acoordance with instructions from Professor Baird, Capt. H. C. Chester, 
then superintendent of the Wood’s Holl station of the Fish Commission, made a series 
of experiments during the spring of 1886, with the view of devising some means of 
transporting live lobsters long distances without the use of a large supply of sea-water. 
His experiments were directed mainly in one line, that of packing them in moist rock- 
weed, and reducing the temperature of their surroundings. It is needless t o  describe 
his experiences in detail, but the following method was found to give the most satis- 
factory results : 

A zinc box (tin or galvanized iron would answer as well), measuring 22 inches 
long by 18 inches wide and 13 inches deep, was inserted in a woodeu box of sufficiently 
large size to allow an interspace between the two all around of about 5 inches, mach 
of these boxes was separately drained a t  the bottom by means of a small pipe, and the 
inner one had a central opening above large enough to afford ventilation and facilitate 
the packing. The interspace between the boxes was completely filled with powdered 
ice. The lobsters were packed in the zinc box in one layer between two layers of 
rock-weed. The temperature was maintained as nearly as possible between 420 and 
440 Fahr. The rock-weed was moistened in the beginning, and on the third, 
sixth, and ninth days a quart of sea water was sprinkled over it. This was all the 
wetting the lobsters received, but on the eleventh day, when they were removed;they 
were apparently in as good condition as when taken from the water. A seconii lot 
was kept in the box nine days, with only a single wetting and without injury, seemiug 
to require only moist air for respiration when the temperature is low. The eggs 
adherent to the swimmerets of the female also remained that length of time in good 
condition. 

It was Captain Chester’s idea that in making a distant shipment a number of 
these cases should be used. The facilities for shipping offered by the special cars of 
the Fish Commission, however, rendered it unnecessary to make use of these somewhat 
complicated appliauces, as explained farther on. One of the most interesting results 
of his experiments was the information that rock-weed could be kept fresh, by slight 
wetting, a long period of time, remaining as sweet and elastic as when first c u t  from 
the rocks. 

FOURTH TRIAL-JUNE, 1888. 

Fish Commission car No. 3, in charge of Mr. J. P. Ellis, with ths  Oomrnissioner, 
Col. Marshall McDonald, and the writer on board, reached Wood% Holl, Massachusetts, 
on the afternoon of June 14,1888, for the purpose of beginning the fourth shipment of 
lobsters to the California, .coast. The superintendent of the Fish Commission station 
at that place had previously been advised of the proposed shipment and was instructed 
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to have everything in readiness. Upon our arrival we found that about nine hun- 
dred medium-~izod lobsters of both sexes were being cared for in floating cars, while 
a large quantity of the common rock-weed (PUCNS) had been collected from the neigh- 
boring shores. The next day being Saturday it was decided to begin the packing 
and loadin'g early in the morning, in order to start the car westward before Sunday. 

In  car No. 3 the compartments for carrying live fish consist of two large tanks or 
refrigerators under tlie floor of the car and extending its entire length between the 
trucks. Access to these tanks is had through large openings in the floor, separated 
only by the width of the floor timbers, and furnished with trapdoors, closing them 

The method of shipping the lobsters, as determined by the Oommissioner, was to 
pack theminshallow trays or crates which could easily be handled, and in which the lob- 
sters could be examined in small lots a t  a time during the progress of the journey. The 
dimensions of the trays were regulated iu part by the size of the openings to the tanks, 
through which they would have to be passed for storage. They were made of rough 
boards, and measured on the outside 22 inches long by 17  inches wide and 6 inches 
deep. The bottoms consisted of five or six narrow slats, separated by comparatively 
wide interspaces to permit of circulation and free drainage. No covers were provided. 
A tray of these dimensions would bold six lobsters of the average size without undue 
crowding, and i t  was estimated that one hundred of the trays could be coiivenieutly 
accommodated in the car. 

The packing was done at the Pish Uommission wharf, whence the trays were carried 
by water in two lots to the railroad station, about a quarter of a mile distant, and im-  
mediatelyplaced in the large car tanks. The lobsters were transferred from the floating 
cars to the trays with as short an exposure as possible to the open air, and none but 
active and apparently hardy individuals were selected. First a layer of the moist rock- 
weed of sufficient thickness to form B Aoft and yielding cushion was spread over the 
bottom of the tray, and upon this six lobsters were laid in two rows facing t h e  ends of the 
trays, their backs being upward, and no precaution8 being taken to fasten the claws or 
restrain their niovements. They very rarely attack one mother, and to plug the claws, 
as was done on all or nearly all of the former shipments, causes serious injuries, from 
which they may not recover. Over the lobsters a second, loose lager of rock-weed 
was placed, but care was taken that i t  should not be thick enough to reach above t h e  
level of the top, in order that i t  might not pack solidly when the trays were piled one 
upon the other. No attempt was made to separate the males from t h e  females, but an 
accurate record of the sexes was kept during the packing. The lobsters mer0 not fed 
during thejourney, and i t  is doubtful if they would have eaten much under the peculiar 
conditions of their imprisonment. The introduction of food would, moroover, have 
resulted iu the accumulation of decayed matter among the rock-weed, doing more harm 
than good. 

The total number of lobsters packed in the one hundred trays wau 610, of which 
260 were males and 3G0 females, eight of the latter having spawn attached to the swim- 
merets. I n  size they ranged mainly from 8 to 12 inches in length, a few only being 
slightly over 12 inches long. About one-half were under 10 inches long, and one-half 
over 10 inches, Four lobsters were also placed in a large tin pail with a small amount 
of rock-weed, and carried in the ice box. 

In addition to the lobsters, about 160,000 loose eggs cut from the swimmerets were 

completely. 
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arranged on twelve small cloth-bottom trays, which were tied together in one package 
and stored in the ice-box close by the ice, being sprinkled twice daily with salt-water 
during the trip. The eight egg lobsters mentioned above died before reaching San 
Francisco, and their eggs were taken from them and added to those on the trays, making 
about 196,000 loose eggs that were carried across. 

On the evening of June 15, the day on which the car reached Wood’s Holl, a quan- 
tity of ice was placed in the carrying tanks to reduce its temperature. The first of the 
trays were packed in the tanks about noon on the 16th, bu t  by that time the tempera- 
ture was not as low as was desired. The second and final lot of trays was placed in 
the tanks about the middle of the afternoon of the same day. Fifty trays were arranged 
on each qide of the car in piles of two and three, open spaces being left at the ends 
and in the middle of the tanks for the storage of ice. These spaces were completely 
filled with ice, and several thermometers were inserted a t  different places to record 
the temperature. The covers to  the tanks were then lowered, and were only opened 
thereafter for the purposes of inspection or for wetting the lobsters. The tanks, how- 
ever, received some ventilation from the ends, especially when the car was in motion. 

The following necessary supplies were taken along: About 200 gallons of sea- 
water that had been filtered through raw cotton to remove all impurities. It was 
contained in twelve acid carboys and two large milk-cans, and remained pure to the 
end of the journey. A large quantity of coarse salt for making a freezing mixture 
with the ice, and also for preparing a brine to be used upon the lobsters in case the 
supply of sea-water became exhausted. The refrigerator was filled with ice before 
starting, and this necessary commodity had to be replenished at frequent iutervals 
during the journey. 

Mr. John Jansen, of the Fish Commissiou station at W00d7s Holl, whose long 
experience in the handling of lobsters made his services in’valuable in tbat particular, 
was detailed to accompany the car to San Francisco. The writer also made the journey 
as far as Chicago. The shipment was in charge of Mr. J. B’. Ellis, assisted by Mr. R. 
5. Johnson and Mr. J. I). Trenholm, and to  their unremitting labors is due the success 
of the undertaking. 

All the arrangements having been completed in time, the car left Wood’s Holl with 
the 4.10 p. m. train for Boston, where it arrived about 7.30 p. m. At  Boston the car 
was attached to the Chicago express leaving at 9 p. m., and proceeding via the Boston 
and Albany, New York Central, Lake Shore and Michigan Southern Railroads. A t  the 
time of departure everything seemed auspicious, although the weather was rather 
warm, The lobsters had been thoroughly sprinkled with water just  before leaving 
Wood’s Holl. There appoared to be an abundance of ice in the tanks, but no salt was 
mixed with it, as it was thought that the temperature could be kept sufficiently low 
without its use. This proved to be not the case, however. The bottom of the carry. 
ing tanks being only a few inches above the bed of the railroad, which had been greatly 
heated during the day, was too much influenced by the temperature outside, especially 
as some of the superheated air entered through the ends of the tanks in the manner 
already explained. 

The first inspection of the lobsters was made immediately after breakfast on the 
morning of June 17, between Syracuse and Rochester, New York. It occupied about 
two hours, amuch longer time than had been anticipated, and the fact was soon 
recognized that the overhauling had been left until too late in the day, on account of 
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the extreme heat the thermometer already recording over 800 Fahr. in the shady parts 
of the car. Subsequently all examinations were begun a t  day-break, and the tanks 
were never opened later in the day excepting to add water, ice, or salt. 

About half a dozen trays were lifted out at a time, that being the number stored 
in each compartment, the rock-weed was partly removed, and each lobster was exam- 
ined to ascertain ita condition. The dead lobsters were removed, the rock-weed was 
replaced, and the trays were sprinkled with water aud returned to the tanks as 
rapidly as possible. The water used for moistening the trays on this and all subse- 
quent occasious was first kept in the ice-chest for several hours in order to reduce its 
temperature to near the freezing-point of fresh water. It was exceedingly interesting 
to note its revivifying effect upon the lobsters, which seemed to recognize instinctively 
their native element even though it was doled out to them in such small quantities. 
Some of the lobsters which appeared to be lifeless on a first examination were entirely 
restored by plunging them into the nearly ice-cold sea-water and allowing them to re- 
main there several minutes. The wetting of the trays was done by means of an ordinary 
garden sprinkler, and although the precise quantity of water used on each tray was not 
measured, the supply was so apportioned that there was uo danger of its becoming 
exhausted before the end of the journey. I n  order also that the water might reach as 
far as possible, the trays were generally returned to the tanks before wetting, so that 
the drippings from the upper ones might serve to moisten the lower ones. The two 
wetting8 a day were sufficient to maintain the rock-weed constantly moist, and it 
remained sweet and fresh during the entire trip. 

At t h e  first inspection, the mortality was found to be forty-five lobsters, of which 
twenty-two were males and twenty-three females ; twentyfour were under 10 inches 
long and twenty.one over 10 inches,-showing that the mortality was about equally 
distributed with respect to  sex and size. Thiu high death-rate-between '7 and 8 per 
cent. of the entire number-was undoubtedly due directly to the high temperature of 
the tanks during the night. No salt had been used upon the ice, it being supposed 
that the large quantity of ice employed was sufflcient to bring the temperature down 
to about 460, when, in fact, i t  never fell beIow '600, and was sometimes as high as 600. 
Judging from subsequent inspections, however, it is certain that the heat alone can 
not be held accountable for the heavy losses which occurred from day to  day. The 
condition of the lobsters, moreover, furnishes sufficient proof of this. All the dead 
lobsters taken out on the first two dags were carefully examined, and there is no 
doubt that a large percentage of them were far advanced toward shedding, the new 
sliell in some being fully formed and of the dark color which i t  assumes jus t  before 
the old shell breaks away. Of the tweutythree females which died the first night 
fourteen also showed traces of recently hatched eggs, and it is now generally consid- 
ered by naturalists that the crustacea molt soon after losing their spawn. Lobsters 
about to shed are always regarded by the fishermen as in poor condition for the 
market, as they will not stand handling. The great mortality on the present trip was 
therefore probably due primarily to the weak condition of the lobsters, although at 
the time of packing 'they were certainly very hardy in appearance. It would, more- 
over, be itnposeible to obtain a better supply a t  this season of the year, and future 
shipment should preferably be made in the spring or fall. Some deaths also occurred 
among the lobsters which were in contact with the ice or close to it, due probably to the 

Bull. U. S .  I?. 0.9 88-30 
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intense cold, although the fresh water formed by the melting of the ice may have had 
somethingto do with it. Eowever, the less hardy individuals were weeded out during 
the journey, and those which survived a t  San Francisco were in excellent condition 
for planting. 

It was found to be injudicious to attempt the taking of frequent temperature ob- 
servations in the tanks, for every time the tanks were opened the temperature was 
sensibly increased. Before closing them on the morning of June 17 large quantities 
of salt were thrown among the powdered ice. A t  Buffalo, which was reached about 
noon on the same day, the temperature was 480 in the bottom of the tanks and 660 
at the top. More ice and salt were added a t  Buffalo and Cleveland, and the ice was 
broken into much finer pieces than before. At 8 p. m. the trays were again thoroughly 
sprinkled with water at 320, and three dead lobsters were removed from the upper 
tiers. 

On the morning of June 18 the second inspection was made between 4 and 6 a. 
m., and the mortality was  found to have been greater than on the first day. The total 
number of dead lobsters was fiftyfour, as follows : Under 10 inches long, thirty-four ; 
10 inches long arid over, twenty ; males, twenty-four ; female8, thirty. The condition 
of this lot with respect to shedding waa the same as the previous one. The tempera- 
ture in the bottom of the tanks had, however, been lowered to 440, and the live lob- 
sters remaining seemed to be in much better shape than on the day before. They 
were more active, and, after receiving a thorough wetting, appeared not to have suf- 
fered from the journey. 

A t  Chicago a much larger supply of ice than usual was procured, and every large 
interspace between the trays was closely packed with small pieces mixed with salt. 
Several pieces of galvanized sheet-iron were also obtained, and being laid upon the 
upper trays were covered with ice and salt. The four lobsters carried in the ice-chest 
were still alive, although they had received only one bath of sea-water since leaving 
Wood’s Holl, and the loose eggs’ on the cloth trays had apparently suffered no injury 
up to this time. The writer left the car a t  Chicago and returned to Washington. 

From Chicago the car proceeded to Omaha and thence by the fast express on the 
Union Pacific Railroad to Oakland, California, where it arrived June 23. On the 
morning of June 19 only forty dead lobsters were found, and the thermometers placed 
in the upper trays registered 420. From this t ime  forward no difficulty was expe-‘ 
rienced in maintaining the temperature of the tanks at  between 400 and 420, the sheet- 
iron covera furnishing the means of reducing the temperature around the upper 
trays. 

Near Rawlins, Wyoming, June 20, forty-six dead lobsters were removed, the ther- 
mometer8 registering 400. When the tanks were opened, near Elko, Nevada, June 21, 
thirty-nine dead lobsters were found, the temperature being 420. The car reached 
Sacramento in the evening of June 22, and was met there by Mr. J. D. Redding and 
Dr. H. M. Harkness, of San Francisco, both of whom were much interested in the 
success of the experiment. 

The disposition of the lobsters was left to the discretion of Prof. Leslie A. Lee, 
naturalist, and Lieut. Commander Z. L. Tanner, U. S. Navy, commander of the Fish 
Commission steamer Albatross, then at Sau Francisco, who were to act in conjunction 
with Mr. Redding in t h e  matter. By direction of Captain Tanner, observations were’ 
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made at several places in Sen Francisco Bay, to determine the salinity of the water. 
The results reduced to 600 Fahr., according to the Hubbard table, were as follows : 

Locality. 

One-fourth mile west of Yerba Benne Island.. ................................................. 
0ne.fonrth mile w e d  southwest of Sancilito Wharf ............................................. 
0ne.eighth mlle off Yellow Bluff. ............................................................. 
One-fourth mile south by west of Aloatraz Island ............................................. 

Density et  Density at 
aurfacc. bottom. 

1.019887 1.021487 
1.019887 . 1.021487 
1.018687 1.02Le8i 
1.019887 1.021487 
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Monterey Bay. .  ............................. 
Paciflo Ooean. .................................... 

Do ........................................... 
8an Francisoo Bay ........................ 
Paciflo Oaean.. .............................. 

Monterey Bay.. .................................. 
Do.. ......................................... 

The Albatross left San Francisco July 4, with the thirty lobsters, of which thirteen 
were males and seventeen females. They were planted the next day in 13 fath- 
oms of water, 1s miles S. 8 W. (magnetic) from Trinidad light-house, California, 
(about 410 north latitude). They were all active but one. The place was selected on 
the recommendation of Prof. George Davidson, who considered that the conditions 
of the natural home of the lobster were more nearly realized here than elsewhere 
on the California Coast. S h e  shore is bold and rocky, the bottom consisting of alter- 
nating kelp-covered ledges and sandy patches, and the water being very pure. 

The loose eggs were transferred to hatching boxes June 24 ; they began hatching 
slowly June 28, and more rapidly July 2. Operations ueased July 7, u p  to which 
time 104,000 embryos had been obtained. They were planted in seven lots, as ex- 
plained below, OR Monterey, i n  Monterey Bay, and in San Francisco Bay, only 2,000 
going to the lsst mentioned locality. 

SUMMARY OB IIEBULTS. 

Of the six hundred and fourteen lobsters with crhich the car left Wood's Holl, June 
16, three huridred and thirty-two were carried through safely, two hundred and eighty- 
two dying on the way. After arriving at Monterey the casualties amounted to only 
two or three. 

One hundred and sixty-two lobsters were planted June 23, directly off Pacific 
Grove, Monterey. 

Ninety-flve lobsters were planted July 1, off Point Lobos, to the south of Carmel 
Bay. 

Forty-five lobsters escaped from the floating car, July 4, in Monterey Bay. 
Thirty lobsters were planted by the steamer Albatross, July 5, off Trinidad light- 

house on the northern part of the California coast. 
One hundred and ninety-six thousand loose eggs were carried across, affording 

104,000 embryos, which were planted between July 1 and 7, as explained in the fol- 

Off Montemy, Cfblifornie. ................ 
do ................................... 
do ................................... 

Off Sen Frnncisco, California ............ 
Off Monterey, California ................. 

do .................................. 
do ................................... 

lowing table : 
Deposits of lobster enbbrgos. 

Body of water. I Point of deposit. 

1,000 
18,000 
20,000 
2,000 

26,000 
30,000 

8,000 

104,000 
-- 

Good ........ July 1. 
.. .do ........ July 2. 
.. .do ........ July 3. 
... do ........ July 4. 
.. .do ........ July 6. 
.. .do ....... July 6. 
... do ........ July 7. 

Date of 
deposit. p l z e d .  1 Condition. I 

This first successful large shipiueut of lobsters across the continent elicited many 
favorable comments from the press, especially in California. The desirability of mak- 
ing the attempt to establish this useful food species on the Pacific coast was acknowl- 
edged by all, stud only a few ventured to  criticise, in  advance, the methods to be pur- 
sued in caring for the lobsters. It is now considered, however, that the manner of 
packing followed in the present case can scarcely be improved upon. The proper 
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regulation of the temperature still presents a difficult problem for experimentation, 
and, as shown further on, too low a temperature is as much to be dreaded as too high 
a one. A solution may be found, however, by making the shipments in the spring or 
autumn. 

, THE RETURN TRIP. 

Arrangements were made through Prof. Leslie A. Lee, of the steamer Albatross, 
to transport a quantity of the large edible Ualifornia crab (Cancer magister) and also 
of one or more species of California darns to the Atlantic coast, the former species 
especially being regarded as a desirable one for introduction in New England waters. 
Much difficulty was experienced in  procuring the crabs, as i t  was not then the season 
in which they are generally brought to market. A lot of three hundred was finally 
obtained, however, from oue of the fisherman, but the specimens were not in good 
condition, having been kept too long before they were delivered at the car. They 
were packed in the crates from which the lobsters had been taken, the rock-weed for 
the packing and the see-water for the journey having been collected at  a point outside 
of Sen Francisco Bay. The car left San Francisco for the East July 14, via the Cen- 
tral Pacific Railroad, with a full load, as follows : Three hundred crabs, 15 bushels of 
clams, six California terrapin, fourteen Galapagos tortoises, and several cases of speci- 
mens obtained ou a recent cruise of the steamer Albatross. July 15, Mr. Ellis tele- 
graphed from Truckee California, that all t h e  crabs except forty had died. Such pt 
result was not unexpected, in view of their condition when received; but with this 
report the experiment ended, for on the next morning, a t  about 5 oclock, the train to 
which the Fish Commission car was attached was badly wrecked, some 5 miles east of 
Eumboldt, Nevada, car No. 3 being thrown upon its side and dragged some distance. 
The contents of the car were scattered over the ground, and the Cttr itself was in no 
condition to continue the journey. Mr. Jansen was severely injured, but the other oc- 
cupants escaped with only bruises and a thorough shaking up. The Galapagos tor- 
toises and the Albatross collections suffered comparatively little damage, and were 
subsequently brought to Washington on the same car. 

THE FIFTH TRIAL-JANUARY, 1889. 

The fifth and last trial do far attempted was made duriug January, 1889, with the 
same methods followed the previous summer. The destination of the shipment was 
the coasts of Oregon and Washington, by way of the Northern Pacific Railroad. 
Oar No. 3 was again selected for the work, being in charge, as before, of Mr. J. F. 
Ellis, assisted by Mr. R. S. Johnsou and Mr. Trenholm. The shipment consisted of 
seven hundred and ten lobsters, as follows : Males, two hundred and seventy-nine ; 
females, with eggs, sixty-three ; females witpout eggs, three hundred and sixty-eight. 
The crates were made in the same manner and of the same size as on the previouR trip, 
an additional number being required, however, to accommodate the extra quantit-y of 
lobsters taken. The car tanks were filled to the very tops, and it is probable that they 
were over-crowded, preventing a sufficient circulation of air. One hundred and seventy 
gallons of sea-water were provided in ten carboys, and this quantity met all demands, 

The packing was done at Wood’s Holl, Massachuseth, January 14, and the car 
left at 4 p. m. the same afternoon, the thnrinometer registering 380 at the bottom of 
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the tanks and 480 at the top. Leaving Boston a t  9 p. m., the weather grew cold dur- 
ing the night, the thermometer falling to about 200, the temperature in the tanks 
reaching 360 at the bottom and 420 at the top. Albany was reached a t  4 a. m., Janu- 
ary 16, anti a t  8 a. m. the lobsters were overhauled i this operation requiring three 
hours, Only two females and one male had died during the night;. The temperature 
in the tanks during this day ranged from 370 to 400 a t  the bottom, and from 410 to 
480 at the top. 

The car left Chicago a t  6.50 a. m. on the 16th, the examination of the lobsters 
taking place about two hours later. Eleven were found dead, seven being males and 
four females. The temperature in the tanks during the day varied from 370 to 470 a t  
the bottom, and from 440 to 510 at the top, Up to this time the prospects were exceed- 
ingiy encoura$ging, and it looked as though the trip would be made with only avery slight 
percentage of loss; but disappointmcnt'was ahead and it came in a manner entirely 
unexpected and unprovided for. The previous summer it had been necessary to fight 
theextreme heat, and it seemed as though the tanks could not be made too cold. On 
the present occasion, however, the conditions were precisely t i e  reverse, and a very 
heavy mortality occurred through the low temperatures which prevailed during the 
middle part of the journey. I n  giving the temperatures observed from day to day in 
the tanks, it should be remembered that. they are the readings of the thermometers 
in only a few positions, the temperature probably varying oonsiderably in different 
parts of the tanks at the same time. 

During the night of the 16th the weather grew colder, and some of the trays were 
taken from the tanks and placed on the floor of the car to warm them up. A t  9.30 on 
the morning of the 17th the temperature of the air outside the car bad fallen to 100 
below zero, and at that time the trays were overhauled, with the result of finding 
fifty five dead lobsters, thirty-seven being males and eighteen females. The trap-door8 
to the taiiks were now left open for the purpose of raising the temperature about the 
trays, but with no appreciable effect. The car reached St. Paul, Minnesoba, at 2 p. m. 
and left at 4 p- m. At 11.15 the same evening steam was turned into the pipes rim- 
ning through the bottbm of the tanks, but the hot air instead of becoming diffused, 
rose to the top along certain parts of the tanks, superheating some portions and leav- 
ing others uninfluenced. A small amount of ice formed during the night on the sides 
of t h e  tanks toward the wind. During the 17th the thermometer registered from 320 
to 370 at the bottom and from 340 to 370 at the top of the tanks. 

A t  3 a. m., January 18, the temperature outside the car had fallen to 250 below 
zero. Steam was kept up all night and part of the day, the temperature rangiug from 
320 to 360 at the bottom of the tanks and from 490 to 520 a t  the top, this difference 
between the temperature a t  the top and bottom resulting from the steam heat. A t  8 
o'clock in the morning eighty-one dead lobsters were removed, forty one being males 
and forty females. 

January 19 the  outside temperature had risen to 20 below zero, aud no steam wa8 
used during the day. A t  9 o'clock in the morning ninety,seven lobsters, fifty-three 
females and forty-four males, were found dead, and many of those still living were 
observed to be in poor condition. The temperature at the bottom of the tanks 
ranged from 340 to 380, and at the top from 480 to 520. 

January 20 there was an abundance of snow and t h e  weather wa8 still oold. At 
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10 a. m., when the trays were overhauled, one hundred and thirteen dead lobsters 
were discovered, fifty-nine of this number being females and fifty-four males. The 
car arrived at  Spokane Falls a t  10.10 a. m., and remained there until 7.10 p. m. 
About twelve hours were also lost beyond Spokane Falls on account of damage to 
the railroad track. The temperature during the day ranged from 350 to 380 a t  the 
bottom, and from 44O to 470 a t  the top of the tanks. 

January 21 the car arrived at Walb Walla Junction at 10 a. m., the weather being 
warmer than on the previous dey. The number of dead lobsters removed was 
seventy-six, sixty-one being females and fifteen males. The live lobsters were here 
re-assorted in tbe trays, on an average two males and four females being placed in each, 
to facilitate, the handling a t  the end of the journey. East Portland was reached at 7 
p. m. Mr. R. A. Bensell ma8 to meet the car a t  this place and take charge of a patt of 
the shipment intended for Yaquiua Bay, Oregon, but as he did not appear, aud delay 
mightbe fatal to the balauce of the stock, the car mils takenon toPortland, whore Mr. 
Johnson was left with twenty-two trays, containing one hundred and ten lobsters, as 
follows : thirtytwo males, twenty-five females with eggs, and fifty-three females 
without eggs. These were planted, in part, off Cape Disappointment, a t  the mouth of 
the Columbia River, and, in part, about 7 miles farther north in Shoalmater Bay. 

The car arriving a t  Tacoma the same day, -Mr. Trenholm, together with Judge 
James G. Swan, who had made arrangements for the northern planting, left at 7 a. m. 
on the morning of the 22d with the balance of the lot for Port Townsend by steamer. 
From the latter place the following deposits were made the same afternoon, namely: 
In  Scow Bay, opposite Port Townsend, twenty-four lobsters; off PoinC Hudson, at 
the entrance of Port Townsend Bay, twenty-five 1obSters ; off Wilson’s Point, three. 
fourths of a mile from the light-honse, near Port Townsend, seventy-four lobsters, a 
total of one hundred and twenty-three lobsters. The temperature of the water was 
450 Fahr. According to Judge Swan, the summer temperatures in this region rauge 
from 50oto 550Fahr. The places selected for making the plants were rocky and 
gravelly bottoms, covered with kelp and rock-weed, and with au abundance of animal 
life. 

Niue females with eggs had died on the way over. Their eggs were saved and were 
deposited in Puget Sound, there being no facilities for hatching them, and the season 
also being unfavorable for their development. 

RIh3UMk OB TIIN TRIP, 

Car No. 3 left Wood’s Holl, Massachusetts, January 14, 1889, with seven hundred 
and ten lobsters, destined for the coltsts of Waahiugton and Oregon. The trip was 
made via the Northern Pacific ltailroad in seven days, the plants being made on the 
eighth day after leaving Wood’s Eoll, namely, January 22. On account of the failure 
of Mr. Bensell to meet t h e  car a t  Portland it was impossible to make the proposed 

. planting on the central partpf the Oregon cdast, but a small number were left at the 
mouth of the Ooliimbia River, on the north side. The condition of all the lobster8 
planted was reported good, The results of the shipment are summarized in the fol- 
lowing table : 
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Lobsters h k e n  on board at Wood's Holl. .................... 
Lobaters lost during the  t r ip . .  ............................... 
Lobsters carried safely through andplanted on the coast of 

Washington. ............................................... 
Plant  made- 

Off Cape Disappointment. ............................... 
I n  Shoalwater Bay ...................................... 
In Scow Bay, Pnge t  Sound. .............................. 
Off Hudson's Point, Puget  Sound ........................ 
Off Wihon's Point, Puget  Sound.. ....................... 

Results o j t h e j f t h  shipment of lobstere to the Pacific c o i t .  

710 1 
411 

233 

88 
22 
9A 
25 
74 

Total No. of No. of No. of 1 lobsters. I males. I Females. 

279 
207 

78 

25 
7 
8 
8 

24 

431 
270 

181 

83 
15 
10 
17 
60 

First, June ,  1873 .................................................. 
Third, June,  1870 .................................................. 
Fourth, June,  1888 * ............................................... 
Fifth, January,  1889. .............................................. 

Total ........................................................ 

Second, June, 1874. .................................................. 

Number and date of shipmenta. 

. - 
182 
150 
22 

110 
ai4 

1,658 
--. 

No. of 
Lobsters 

tnken. 

No. of 
Lobatera 

lost during 
Jonrneg. 

182 
146 
1' 

47; 
282 

1. o m  
-- 

Females 
4th spawn 

03 
9 

54 

........... 

........... 

........... 

.......... 

.......... 

No. of 
Lobsters 
planted. ~- 
.......... 

. ,  4 
21 

332 
233 

690 
-- 

Females 
without 
npawn. 

368 
281 

107 

........... 

........... 

........... 

........... 

........... 

Plaae of deposit. 

California. 
Do. 
Do. 

Washington. 

* Aho, 102,000 embryos planted off Monterey, and  2,000 in San Franoisca Bay. 
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12.-PRELIMINARY REPORT UPON THE INVERTEBRATE ANIMALS INHABITING 
LAKES GENEVA AND MENDOTA, WISCONSIN, WITH AN ACCOUNT 

OF THE FISH EPIDEMIC IN LAKE MENDOTA IN 1884. 

BY S. A. FORBES. 

LAKE GENEVA. 

My first visit to Lake Geneva was rnadu in October! 1881, a6 an incident of work 
in progress on the Illinois State Natural History Survey, my purpose at the time 
being to compare the invertebrate fiune and tho biological couditions of that lake 
with those of the much smaller and shallower lakes of the same series in northeastern 
Illinois. On this visit I hauled t h e  dredge aud beam-trawl and the surface net re- 
peatedly in several parts of the lake, both along shore and in the deepest water, and 
carefully worked the product of the dredge and trawl through a set of assorting 
sieves, saving in alcohol everything collected. In August, 1887, 1 improved the op- 
portunity of a casual visit to this lako to make inuch larger collections witLh the sur- 
face net, ran several lines of soundings across the lake, and collected from deep water, 
for analysis, the peculiar, soft, fine, mud-largely a chemical precipitate-which 
covers the bottom there to a great depth.” 

* This mud has a peculiar rank, dniost offensive, odor, and a soft, greasy feel, and rubs away largely 
between the fingers. It is of a pale slate-blue color when dry, darker when moist. Under the micro- 
scope it has a semi-crystalline appearance, and contains very little vegetable d6bris and uot much 
Band. It effervesoes freely in  sulphurio aoid, but  does not wholly dissolve. A sample of this mud 
which had been taken from a depth of 20 fathoms was submitted to Prof. William McMurtrie, of 
the cheniical department of the University of Illinois, who reported upon i t  as follows: 

The following are the results of analysis of lake mud : 
Por conk 

Carbon dioxide ( COZ). .................................................. g5.00 
Caloium oxide ( CHO 1.. .................................................. 27.13 
Magnesium oxide (MgO ) ................................................. 3.65 
Organic matter. ......................................................... 4.80 
Insoluble residue.. ...................................................... 38.20 
Ferrio oxide ( Fe2 Oa )-. .................................................. 1.50 
Aluminio oxide ( Ala O3 ) .................................................. 4.67 

Calcium carbonate ( CaCo3 ) .......................................... 48.445 
Magnesium carbonate ( MgCOs ) ......................................... 7.665 
Ferrio oxide ( Fea O3 ). .................................................. 1.500 
Aluniinio oxide ( Ala O3 ). ................................................ 4.670 
Organio matters.. ....................................................... 4.800 
Iu~olubh3 residue ........................................................ 32.200 

“These are doubtless engaged in  combination as follows: 

’‘ The insoluble residue cousists of clag and sand.” 
473 
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Lake Geneva, in Walworth County, Wisconsin, is a clear and beautiful sheet of 
mater about 7 miles long by 19 in greatest width, with a n  extreme depth, according 
to my soundings, of 132 feet. It is a glacial lake, lying in a trough-like valley of 
the drift, the southern side of which formed part of the terminal moraine of the 
great Lake Michigan glacier. The valley is continued westward with a very gradual 
rise beyond the head of the lake, where a small stream empties its clear, cool water. 
By way of the outlet ateits eastern end, its waters pass through Fox River into the 
Illinois. Its banks are high and rolling, but nowhere blufty, and there is no rock 
anywherein sight. The slopes of the bottom are mostly gradual, but off the “points” 
they may reach, for the first 500 or 600 feet, a descent of 1 foot in 5 ;  while in the 
bays this is only about 1 in 50.* 

The vegetation of this lake is chiefly confiued to a narrow belt along the shore, 
except in Williamd Bay on the north side and in t h e  shallow water near the outlet. 
In the deepest parts the bottom is perfectly deRtitute of living plants higher than 
diatoms, and there is also a remarkable scarcity and small variety of animal life in 
this situation. 

In  the shallow water, from the shore to a depth of 5 fathoms, the most abundant 
plants observed in 1881 were as follows : Myriophyllum hetsrophyllum, M .  scabratam, 
Ceratophyllum demerszcm, Potamogeton compressum, P. luoms, P. pauci$orum, Anacharis 
canaciensi8, a?ha &ara c0ntraria.t 

Swimming and creeping among the somewhat scanty growth of these aquatic 
plants, wa8 a small variety of animals, the most abundant of which were the smallest 
of our common amphipod crustaceans ( Allorchestes dentata Smith) and the larvae of an 
abundant genus of gnats-Chirononzzcs. A partial examination of the material col- 
lected by a dozen hauls of the dredge in this shallow water gave me the following 
imperfect list : 

SHALLOW WATER COLLECTIONS, 1881. 

4 INSECTA. 

1. Pavaponyz sp.? An iuterestiug aquatih caterpillar, ribhly provided with tnfted tracheal gills on all 
surfaces of the body, probably belongs to  this genus of pyralid Lepidoptera. Two examples 
were taken among weeds growing on a gravelly bottom, in  water 6 feet deep. 

Several adult specimens of this beetle were taken in a haul along shore, 

. 

2. Stenelmis orenabs Say. 
doubtless from the aquatic weeds. 

3. Dytisoidm. A single larva. 
4. C/&wmnw sp. Very many specimens of small white la rva  belonging to  undetermined species of 

5. Plvryganeidm. Various caaeworms, mostly Leptocerida, with sand tubes, either straight and slender 
Tubes sometimes made of o webbed membrane covered with a thick layer 

A remarkable larva of Lage- 
A 

these very abundant gnats. 

or short and curved. 
of small spherical colonies of Rivularia or other similar Alga. 
nopeyche frequently occurred, the case transp arent and commonly oovered with diatoms. 
single specimen of SericoRtomida. 

G. Agrionha and Libellulina. Nymphs of dragon flies. 
7. Ephemeri&. Most oommonly nymphs of Cumis, of an undetermined speoies. 

CRUSTACEA. 

8. Cambarus virilie Hagen. Cray-5shes were not. at all abundant in this lake, but  a few young speci- 
mens of this species were taken in the  dredge. 

* See profiles, page 476. 
t Determined for me by Prof. T. J. Burrill, of the Univereity of Illinoia 
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9. 
IO. 

11. 

Gammarua fasdatua 8ay. 
d~~orchestes dentata (Smith) Faxon. 

among the W e e i h  
Candona elongata 9 Herrick. This shelled entomostracan occurred but Once in the dredge. 

occasional examples occurred. 
This was by far the commonest Crustacean, and swarmed 

MOLLUSCA. 

The common mollusks from my dredgings were Unio luteolus and Anodonta footi- 
ana (neither abundant), Planorbis campa&ata and other species of that genus, €'hi- 
dium adamsi Pr.," P. comprensurn,t Sphmrium solidulum,t a few Physas and Limnem 
(the former the commoner), an occasional Melantho, a great number of Amnioola cin- 
cinnatiensis, and many examples of Valvata tricarinata and V. sincera. 

V IC R M E 8. 

The worms of these inshore collections were limited to a few leeches and plana- 
rians, occasional specimens of Stylaria lacustris Linn., and an uiidetermined species 
of Pristina. 

Besides the foregoing, I obtained here only a small number of water-spiders 
(Hgdrachnidae), a few examples of our most abundant darter (Boleosoma nigrurn), and 
R common sunfish (Lepomis). 

' 

DEEP WATER COLLECTIONS, I66l.t 

In the deeper water the collections were not especially different where the bottom 
was covered with vegetation. A haul of the beam-trawl made on a mud bottom in 
the eastern end of the lake a t  a depth of 12 fathoms, among Ceratophyllum and Ana- 
charis, gave a nearly full assortment of the smaller mollusks of tho lake (Valvata tri- 
carinata, V. sineera, Amnioola oincinnatiensis, Planorbis, Physa, 8plmrium solidulum,. 
Pisidium adamsi, and P. compressum), Physa, Sphcerizcm, and Valvata sineera being the 
most abundant. 

Number8 of Chironomus larvae, a dytiscid larva, and a caseworm were the only 
insects,.and Allorohestes and Candona the crustaceans of the haul. Among the 
Vermes was a long and slender species (Limnodrilus) with four rows of notohed or 
forked setae arranged in short, transverse, comb-like ranks, each of four to six. 

A short haul of the dredge a t  a depth of 15 fathoms in Williams' Bay, on a bot- 
tom of sandy mud covered with dvad leaves, yielded a siugle Physa, a small Plumor- 
bis, a multitude of Pisidium adarnsi, many Valvata stpiatella, many larvae of Uhirono- 
mus and pupae and pupa cases of Corethra, a few Candona elongata, a multitude of 
dead branches of a polyzoaxl (apparently Bedrdcella), many Limnodrilus, and a few 
examples of Btylaria lacustris. The more highly organized crustaceaus and insect 
larva were here altogether wanting, the princ2pal animals being the smaller mollusks, 
Pisidium aud Valvata, the wormlike larvae of gnats, and the slender, reddish worm, 
Limnodrilus, living in the slime. 

A single haul on a mud bottom near the eastern end of the lake, at 19 to 20 
fathoms, gave only large red Chironomus larvs  in considerable numbers, several 

. 
_ -  

*Determined by Mr. E, A. Pilsbry, of tchc Philadelphia Academy of fjcienoes. 
t Named by comparison with specimens determined by Mr. G. W. Tryon. 
t For the opportunity to dredge this lake to advantage I was greatly indebted to Mr. N. K. Fair- 

bank, of Chicago, who plaoed at my disposal for this purpose his stem-yaoht and its crew. 
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examples of Pisidium adamsi a single Gammarus fasciatus (doubtless taken in lift- 
ing the dredge), and one dead shell of Planorbis campanulatus. 

Finally, two hauls of the trawl and two of the dredge in the middle of the lake, at a 
depth of 23 fathoms, yielded quantities of the softest black mud with some admixture 
of dead leaves, an abundance of large red Chironomus larva, Pisidium adamsi, and 
the undetermined worm (Limnodrilus) already mentioned. The only other specimens 
secured by this  deep-water work (which aggregated over a mile of continuous hauling) 
were two specimens of Sphmrium, one of Valvata trioarinata, one of V. siacera, a dead 
Physa, a few pupae of Corethra, and three leeches. No living vegetation was found 
here except diatoms. 

With the surface net, in open water, I secured at this t ime only a moderate num- 
ber of a Daphnia closely resembling D. retrocurva Forbes (and possibly a variety of 
that species), a few examples of Epischum lncustris Forbes, a Diaptomus (apparently 
a variety of sicilis), another large copepod, Limnocalanus macrurus, and the remark- 
able cladoceran form, Lqtodora hyalina. 

The material of 1887 was obtained mostly with a towing net, in eighteen collec- 
tions, made at various points dong the margin in shallow water and also in the deep- 
est parts of the lake, The following lists, although not exhaustive, are sufflciently 
complete to show the dominant and associate species, and the conditions governing 
their relative abundance. 

DEEP-WATER COLLECTIONS, 1887. 

Upper end of lake, August 6, deep water, clear weather, sunrise, wind. A surface haul and a 
small collection, with much small vegetable drift. 

1. Larva o f  Cliironon~ua. 
2.  Young neuropterous larva. 
3. A large hydrachnid, undetermined. 
4. A.?k~OheEte8 denlata Faxon. 
5. Daphnia retrocurva, var. 
6. Daphnella brachyura. 8 

7 .  Sida cryalallina. 

9. Epischura laoustris Several specimens 
August 5, deep water, at surface, sunset, calm. A small collection, obtained by dragging the 

A few specimens. 

A few females bearing egge. 
An occasional specimen. 

8. cYC~?0p8, 8p. 

towing net behind a steamer. 
1. Daphnia retrocurva, var. 
2. Epiachnra laoustria. The principal part of the collection. 

1. Chironomus. 
2. Daphnia retrocurva, vm. The greater part of the collection. 
3. Epischura laoustria. Several specimens. 
4. Diaptornue sioilia, var. A few examples. 

August 5, deep water, 10 a. m., at surface, cloudy, calm. 
A few examples of larva and pupa. 

A small collection. 

August 9, deep water (20 fathoms), 10 a. m., sunshine, net hauled about 10 feet below surface. A 
large collection. 

1. Leptodora hyalina. Several specimeue. 
2. Daphniaretroourma, Tar. The greater part of the  collection. 
3. Daphnella bi achyura. A few examples. 
4. Cyolop~,  sp. A few examples. 
5. Epischura laoustria. A few examples. 
6. Diaptomue SiCili8 and var. A few. 
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August 9, deep-water, 4 p. m. sunlight, uet hauled about 20 feet below surface. A good 001- 
lection. 

1. Leptodora hyalina. Several. 
2, Daphnia retrocurva, Tar. A great nnniber. 
3. Daphnella brachyura. Occasional specimens. 
4. Cyolops, sp. Very few. 
5. Epiachura laoustrfs. Very abundant. 
F .  Diaptornus sicilis, var. An occasional example. 

August 9, 10 a. m., sunshine, deep water, calm; net dragged about 90 feet below the surface. Avery 
I ; i  rge collection. 

1. Leptoclora hyalina. A great number. 
%. Daphnia retroourva, var., with obtuse apcx to  helmet. A very large number. 
3. Episohura laouetris. Occasionally scen. 
4. Diaptomua sioilis, Tar. 

1. Leptodora hyalina. A few. 
2. Daphnia retrocurva, var. The main par t  of the haul. 
3. Episolura laoustria. 
4. Diaptomue iniperfeotua. 

1. Daphnia retroourva, var. Many exaniples. 
2. Daphnclla braclhyura. Occasional young. 
3. Epieoliura lawstria. The principal part of the catch. 

August 7, upper end of lake, deep water, 9 p. m., at ~nrface,  stiff breeze. A large collection. 
1. Leptodora hyalina. Ocoasionally observed. 
2. Daphnia retrowrva, var. The greater part of the collection. Females were bearing cgga and 

young in various stages of development, the gerruiual disk just forming in some, and otliers 
nearly ready to leave the brood cavity. The fernale nsuitlly carries but a single egg. These 
Daphnias were feeding on unicelluler Algw, as shown by crushing specimens on a slidc. 

Not abundant. One female noticed bearing spermatophore. 
August 9, deep water, 4 p. m., 10 feet below surface, sunshine, calm. A good collection. 

A few examples. 

August 4, upper end of lake, deep water, 9 p. m., moonlight, at  surface. Fine and large eollectiou. 
A few examples. 

3. Daphnella brachyura. A few young examples. ' 
4, Episohura laoustris. Many specimens. One male seen with a slender spermatophore partly 

5. Diaptomus eioil.is. Occasional specimens. 
A repetit,iou of the foregoing. 

1. Leptodora hyalina. A half-grown example. 
2, Daphnia relroourva. Only occasionally seen. 
3. Episohura lawetria. This collection consisted almost wholly of this speoies. Evidently 

breeding liere rapidly, the ovaries containing ova, as many as ten to fifteen in  each female, 
and the abdomens of all having the spermatophore attached. Many of the ova had a large, 
central, orange globule, and floated when detached. Most of the males with developed 
spermatophores. 

4. Diaptomus sioilis, var. Several specimens .8 to  .Qmm long. Males with well developed sperma- 
tophores. 

A single short haul of the towing net in the mud of the bottom, at a depth of 10 fathoms, yielded 
several specimens of Pisicliunl adamsi (the characteristic deep-water mollusk of this lake), au occasional 
Daphnia retroourva var., several cyprids (including Candona elongata), a few duad branches of Polyzoa 
(apparently Fmdrioolla), and a single Limnodrilus-the common mud-worm of the interior of the lake. 

extruded. 

SHALLOW-WATER COLLECTIONS, 1887. 

Several collections made from the margin of the lake to a depth of 9 or 10 feet gave 
a much mor6 miscellaneous list than those from the open water. 

I .  Corethra. Pupa. 
2. Chirononaus. Larvw and puprs, the formor ocourring in  every haul. 
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3. Ephemeridm. Nymphs of several species, not determined. Most commonly belonging to  the 
genus Ccenia; one example closely allied to Ecdyurua, and undoubtedly of that  group by 
Eaton's Monograph ; another similarly related to Ephemerella. 

4. Phryganeidm. Undetermined larva. 
5. Hydraohnidm, sp. 
6. Allorohestea dentata. Abundant, especially among the weeds. 
7.' Alona, sp. Sevfral times occurring. One allied to A .  tuberoulata Koch, but probably dis- 

tinct. 
8. Acroperua leuwoephalua. Noticed but  once. 
9. Eurycerczca lamellatus. More abundant. 
10. Ophryozus grauilia (?) Bars. Examples of a specie8 of this genus not distinguishable from 

gracilis a8 described by Sars* were obtained among weeds in  water 6 to 9 feet deep. This i s  
apparently identical with Lyncodaphnia macrothroidea Herrick. 

11. Daphnia retroeurva, var. 
12. Moina rectiroatria. 
13. Latona aetifera. Three specimens of this somewhat rare crustacean were taken among 

14. Sida oryatallina. Rather abundant in  our collections. 
15. CyoZopa, sp. 
16. Epischura laouatris. Only a few examples in one of the hauls at the margin. 
17. Diaptomua aioilis, var. A few specimens among weeds, in  water 9 feet deep. 
18. Stylaria Zacuatria. 
19. Ophrydium, sp. A few colonies of this protozoan taken from the.weeda along shore. 
20. Aroella, sp. Taken as above. 
21. Diflugia, sp. 

Only a single specimen. 
Taken at the  margin. 

weeds in water 6 feet deep. 

Several specimens ; not cntically studied. 

A single example near the margin. 

Taken as above. 
August 5, among the weeds at outlet, 5 p. m., sun, wind. 

1. Chironomua, larva. 
2. Agrionina. 
3. Ephemsridm. 

Fig. 18.) 
4. Hydraohnida?. Four specimens taken. 
5. Allorcheatea.dentata. Not abundant. 
6.  Cyprididm, sp. Several examples, ainong them representatives of Cypria vidua. 
7 .  Euryoeroua lamellatus. Several specimeus. 
8. Sintocephalus, sp. A dozen specimens similar t o  americanua,but differing apparently in speci- 

fic characters. 
9. Moina reotiroatria. Two examples. 
10. Daphnella brachyura. 
11. Sida oryatallina. A few. 
12. Cyclope pectinifer Cragin. 
13. Epiachura laoustria. A large number of this species, making, in fact, the  chief contents of 

14. Diaptomus aioilia, var. A few examples. 

Two or three examples. 
A single larva of these dragon flies. 

Severai larvm, mostly of the Ephemerellagroup. (Eaton'rr Monograph, P1.40, 

Several examples, including young 

the collehtion. 

August8, upper end of lake, sandy bottom, with Ghara aontraria. 
1. Chironomua, lrtrvm. A slender white species. 
2. Ccenia, sp. A single larva. 
3. Allorelteatea dentata. Several examples. 
4. Leptodora hyalina. Several examples. 
5. Aoroperua leucooephalua. 
6. Ophryoxua gracilis ( 1 ) .  Three examples. 
7.  Daphnia retroourva. A very few. 
8. Latona aetifera. A singlc specimen. 
9. Sida orptallina. Several examples. 

* Oversigt af de Omgegnen af Christiania iagtcagne Crustacea cladocera. Forhandlinger i Videns- 
kabs-Selskabet i Christiania, 1861, p. 158. 
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10. Epieohwa lacustris. A very few. 
11. Diaptomus gracilis. Only one Specimen. 
12. Ophrydiunt, sp. A single colony. 

A haul of the towing-net in swift water at the mouthof the inlet, made at 9 p. m., gave the follow- 
ing list : 

1. Corethra, sp. A few pupa about ready to emerge. 
2. Corixa, sp. Several young. 
3. Ephmeridm. The collection was largely composed of larva of this family, mostly of the genus 

Camis. One dissected, had filled the alimentary canal with fine dirt, containing a fow fila- 
menbsof Alga and occasional diatoms. Other larva were allied to Callibmtis of Eaton’s Men- 
ograph. The palpi of the firat and second maxilla had, however, but two joints eaah. One 
ally of Ecdyurus was also noticed. 

4. Eydraohnidm. Several examples. 
5. Alloroheste8 dentata. A single one. 
6. Daphnia retrocurva, var. A few. 
7. Sida erystallina. Several examples. 
8. Cy:ycEops, sp. Occasional examples ; not determinod.’ 
9. Epischura laaustris. Several specimens. 

10. Limnodrilue sp. A single specimen of this mud worm. 

A small collection made by turning stones in the water along the shore gave sev- 
eral I m w  of Psephenus, probably lecontei, but differing noticeably from Eellicott’s figure 
of that curious and interesting animal, as given in the 6‘ Oanadian Entomologist,” Vol. 
xv., p. 191. A O’cenis nymph, another of the Ecdyurus group, and a phryganeid pupa 
in its sand tube, were the only other insects. A single fresh-water shrimp (Palwmonetes 
exilipes) was taken here, together with a few examples of Bammarus-possibly young 
of f a h a t u s ,  but too small for determination. Also Allorchestes dentata, a single Bor- 
d im,  and several small leeches. 

It is evident from the foregoing that even in a lake of so moderate size a8 this, the 
smaller inhabitants are quite clearly divided into pelagic and littoral groups, the lat- 
ter contairiing the greater number of species, but the former not less numerous in in- 
dividuals; and a comparison of the results of dredgings shows that this difference ap- 
plies to the animals of the bottom as well as to those swimming freely above it. 

This pelagic group of Entomostraca includes Leptodora hyalina, Daphnia retroourva, 
and Episohura lacustris, as its principal species, Diaptomus sicilis, another pelagic form, 
being, apparently, not very abundant in this litke ; while the characteristic animals of 
the bottom of the interior parts of tho lake are Pisidiwm adamsi, a large red ~hironomus 

, larva, atid a species of Limnodrilus-both this worm and the larva ju s t  mentioned 
making tubular burrows in the mud. 

It is also apparent from the product of the towing net in deep water under varying 
conditions, tihot the pelagic Entomovtraca avoid the surface by day, whether it be rough 
or calm, or the weather cloudy or clear ; but that they do not necessarily withdraw to 
any gwat depth-hauls 10 feet below yielding ‘‘ good” or “large” collections when 
the sun was shining. By night, on the other hand, the yield at the surface was large, 
even in a high wind. 

LAKE MENDOTA. 

I first visited LakeMendota in August, 1889, at  therequest of Prof. S. F. Baird, 
U. 8. Uommissioner of Fish and Fisheries, for the purpose of making a study of a most 
remarkable mortality among the fishes of a single species in the lake-the common 
perch (Perca jlavesoens Mitch.). 
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In August, 1885, I returned, again at  Professor Baird’s request, with Prof. H. Gar- 
man, then my assistant, for some further studies bearing on the same subject. 

Fourth Lake, or Lake Mendota, Wisconsin, is the uppermost and largest of a chain 
of lovely glacial lakes lyiug about the State capital, finding an outlet through a 
small stream into Rock River. It measures about 5$ miles in greatest length, from 
east to west, and about.3& in width, from ‘6 University Landing” to the head of Oat- 
fish Bay. It is thus wider than Lake Geneva, but not so long, and is not nearly so 
deep. The deepest sounding made by me was but 79 feet, and the average of six 
soundings, well distributed over the trough of the lake, was 10 feet less. The bottom 
is morediversified than that of Lake Geneva, showing reefs of rock and of sand, and 
a large area of weedy shallows. Its waters consequently swarm with fish-especially 
with the common perch-and the amount and variety of invertebrate life is doubtless 
greater than in the more uniform Lake Gene.-a. The bottom in the deeper water is not 
different in character from that of the other iake, bu t  is covered by the same soft cal- 
careous mud, with its peculiar little group of animal inhabitants. 

Catfish Bay, about a mile and a half across, and half as deep, is bordered by an ex- 
tensive marsh, which is drained by Catfish Ureek, the principal feeder of the lake, 
There are about 80 acres of marsh at other points around the lake, but the shores are 
otherwise rolling, or even bluffy, especially in the narrower and deeper eastern 
division of the lake; and here are also several unfailing springs. Many other springs 
are said to open along the shores, below the water.leve1. This lake differs from the others 
of the chain by the fact that i t  has much the largest drainage area and receives a larger 
affluent than any other; and this, as already said, drains a swamp. The waters 
of the lower lakes come mostly from Lake Mendota, in which they must have depos- 
ited much of their sediment, and where much of their organic matter must nndergo 
decomposition before they flow off through its outlet. On the other hand, about 
three-fourths of the sewage of the city goes into Third Lake, or Lake Wenona, the 
next below. 

DREDGINGB. 

My general collections from the lake in 1884 were limited, by want of time, to 
thre’e hauls of the dredge, made with the aid of a smell steamer, one in shallow 
water (8 to 9 feet) on a sandy bottom, one on a; rocky reef a t  a depth of 12 to 18 feet, 
and a third on a mud bottom at 12 to 12& fathoms. 

The first haul, on a sandy bottom covered with Nitella, yielded a great number of 
small white larva: of Ohironomus, with several small amphipod crustaceaus (Allor- 
ohestes &ntata), two or three small mollusks (Amnicola), a few worms (Stylaria 
Zacustris), a single larval ephemerid (Omnis), and two Entomostraca (Zurycercus Zumel- 
latus aud a species of Oypris.) The collection was a small one, the entire product tt 
cubic half-inch. 

The haul on a rocky bottom gave only some small mollusks, not yet identified. 
The deep-water dredging gave precisely the same group of animal forms as those in 

the mud of Lake Geneva, namely, a good collection of Pisidium adamsi Pr., several 
large deep red Ohironomus larva, and a species of the tube-making worm Limnodrilus. 

The principal collections of 1885 were made by nine hauls of the dredge, three of 
a fine-meshed seine, and seven of the surface net. 

Those from the deeper water did not differ in auy way from those of the preceding 
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year; but a haul in only 20 feet of water on the rocky reef above mentioned gave the 
common deep-water forms, Pisidium adamsi and the red Clbironomus,* with an occa- 
sional Corethra larva also. 

The shallow-water dredgings of 1885 were much more fruitful than those of 1884, 
giving many times the number of individuals, and especially a greater number of case- 
worms and small crustaceans (Allorchestes). 

A cursory examination of a haul of4he dredge made on the sandy shallow, likewise 
dredged in 1884, showed an abundance of Allorchestes dentata and small white Chiro- 
nomus larvae, a multitude of cam-worms of various genera (including the curious 
Hsliopsyche in its spiral tube of sand grains), Amnicola, Valvata tricarinata and V. 
sincera, Sphccrium, leeches, planarians, etc., aud a few Entomostraca. A fine Plzcma- 
tella occasionally occurred encrusting the stems of weeds in shallow water. 

The ordinary Unionidae of these waters were Unio luteolus and Anodonta footiana, 
both of which were very abundant. 

I n  the surface net occurred immense quantities of a helmeted Daphnia with head of 
truly monstrous size, sometimes larger than the body, apparently the Daphnia kerusses 
of Cox, rather imperfectly described and figured t from Fox River, the general out- 
let of this chain of lakes. With this were also many Daphnias of a species appar- 
ently new. Associated with these were frequently found large numbers of Lqto -  
dora hyalina, a few Oyclops, Diaptomus, and Epischura, occasional larvae of Ohirono- 
mus and Oorethra,$ examples of Daphnella and of water-mites (Hydrachnidae), and 
immense and astonishing quantities of a shelled flagellate infusorian, Ceratiurn longi- 
corne, with now and then the curiously similar rotifer, Anurea longispinu. These mi- 
nute forms fairly lined the net, and clouded the alcohol in whioh the specimens were 
preserved. 

If any useful comparison of the biological conditions prevailing in Lake Mendota 
during these two Years may be made on the rather slender basis of my collections, it 
would lead to an inference that invertebrate life was very much more abundant in  
1886 than in 1884, and would suggest an over.population of the lake in the latter y e k  
which had greatly reduced the Usual food Of fishes of indiscriminate carnivorous habit. 
The vast abundance Of the Perch especially, in this lake, is shown by the fact that 
they formed nearly the whole product of three hauls made with the seine in 1885, not- 
withstanding that approximately 300 tons Of this species had died here during the 
epidemic of the year before. 

*This blood-red larva, so Often mentioned, is uniformly segmented, and about 30 millimeters long. 
It bears on the back of the penultimate Segment four clavate anal appendages about as long as the  
segment itself, and on the antepenultimate segment two pairs of similar appendages, one at theanterior 
third and the other et the posterior margin. At the  posterior margin of the dorsal surface of the 
penultimate segment are two prominent chitinous tubercles,, each beering three long reourved hairs. 
The labrum bears fifteen teeth, the middle one large and blunt with a very smsll coherent tooth eaoh 
side. The remaining six on each side diminish in size outw&rds, the inner one of the  series being 
larger than the median tooth. This tooth and the seoond are verr  olosely united, the others free. 
The antenna, are five-jointed ; the first joint cylindrical, stout, and very long, more than twice a8 long 
as the other four taken together. It bears articulated to  its inner distal margin a long spine, lobed at 
the base, and as long as the remainder of tho antenna, The next joint is also oylindrical, and about 
one-fifth as long as the first; the third joint is thiok and short; the fourth longer but  more slender; 
aud the last minute. 

t Amer. Monthly Micros. Jour., Vol. IV (1883), p. 88. 
$ Our collections were all made by day. 

Bull. U. 5. I?. C., 88-431 
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THE FISH EPIDEMIC IN LAKE MENDOTA IN 1884. 

Early in July, 1884, public attention was attracted, a t  Madison, Wisconsin, to the 
extraordinary numbers of fishes dying and floating ashore in Fourth Lake or Lake 
Mendota. By the middle of the month the accumulation of their rotting bodies along 
shore had become a public nuisance, and the street commissioner began to cart them 
away from the city front and bury them. By the 19th not less than 16 tons had been 
thus removed, and by August 4 from 76 to 100 tons. As the city borders only a 
small part of the lake, i t  was estimated that fully 300 tons had died up to that time, 
On August 7, the Madison Transcript reported that 200 tons had been hauled away 
by the city authorities during the four weeks preceding, and that the fishes were still 
dying. Angust 16, when the writer arrived a t  the lake, this remarkable epidemic had 
practically ceased, and during the week following (about six or seven weeks after its 
beginning) it disappeared completely, not to return that season or the following 
summer. 

By far the greater part (perhaps 90 per cent.) of the fishes which perished were the 
common perch (Peroa jZavescens), much the most abundant species in the lake. Next 
came the lake herring (Coregonus artedi)," locally called the "white fish jr7 while 
pike-perch, white bass, and sunfish (Ltpomis) were much less numerously represented. 

My own first visit to the lake was made in cossequence of a request from Professor 
Baird, then U. 5. PiRh Commissioner, conveyed in the following letter received by me 
at Normal, Illinois, August 13: 

WOOD'S ROLL, MASSACHUSETTB, Augu8t 10, 1884. 
DEAR SIR: Would it be convenient for you to visit the distriats in Wisconsin where the mortality 

among the fish has developed itself to a very great degree 0 If you can, I will be glad to have you 
make a thorough investigation of the circumstances of the case. * * * I consider it a matter of 
very great importance, and one that should occupy the careful attention of specialists. I requested 
specimens to be sent to Mr. Ryder for his examination, but an investigation in the field on the sick and 
dying fish will be of much more importance. 

Yours truly, 
SPENCER F. BAIRD. 

I arrived at Nadison August 16 at 2.30 p. m., with seine, dredge, microscope, and a 
suitable apparatus for studying the fresh fluids and tissues of the diseased fishes, and 
for the permanent preservation of material of all kinds likely to throw any light on 
the subject under investigation. Through the kind assistance of Eon. Philo Dunning, 
of Madison, president of the Wisconsin State Fish Oommission, a work-room was 
obtained at once in the boat-house of the steamer company, at the principal landing, 
and I spent two hours on the lake the same afternoon in search of dead and dying 
fish. I remained here until August 22, making collections as opportunity offered, 
carefully examining the freshest obtainable specimens for evidence of fungous parasit- 
ism, making numerous autopsios of fishes recently dead, preparing and staining slides 
of the blood and other fluids of those not yet dead when taken, for bacteriological 
atudy, and preserving the tissuea of such fishes for later histplogical work. I also 
dredged the lake along shore and in deep water, as described in a foregoing part of 
this paper, but lack of time prevented my making as extensive general collections as 
was to be desired. 
-~ 

* This fish was introduced from Lake Michigan some years before, according to information given 
me by Mr. Philo Dnuuing and others. 



INVERTEBRATES OF LAKES GENEVA AND MENDOTA. 483 

During the first two or three days it was not difficult to find floating on the lake, 
among hundreds of putrescent bodies, now and then one which presented a fairly fresh 
appearance, the gills unaltered, the eyes not sunken, and the color bright. During 
many hours rowing, however, I saw but two perch in the act of dying and succeeded 
in capturing but one. The actions of these perch were precisely those described by 
previous observers as characteristic of .the death struggle of the diseased fish. They 
were at the surface, fluttering their fins, spinning irregularly about or scarcely moving 
at all, ofteu gasping as if for breath, rolliug over on their sides or backs between 
convulsions, and occasionally, for a few moments, disappearing' from sight or swim- 
ming feebls and irregularly along. The single sick fish captured, I took while it was 
still struggling, but i t  scarcely moved after i t  was landed in the boat. Slides of the 
blood of this fish, taken with a, pipette from t h e  auricle of the lieart and from the 
venous sinus, were at once prepared, and its viscera were placed in 94 per cent. alco- 
hol within a half hour of its death. I: made similar preparations of the fluids and 
organs of other perch that had died OF the disease-the freshest I could obtain-and 
dissected twenty-four of them for a, study of the contents of their alimentary canals. 
I n  preparing the  blood, I used tho common method of making slides for bacteriolog- 
ical study, drying rapidly upon a cover glass a thin film of the blood, flaming it in the 
blaze of an alcohol lamp, staining with a glycerine solution of methyl violet or of 
Bismark brown, and mounting in Canada balsam. 

The general appearance of recently-dead specimens was that of' a heaIthy fish. 
They were, almost without exception, in good average condition, often fat and plump; 
a fact noticed with astonishment by all who gave the matter any close attention. The 
color was always bright, and the surface everywhere clean, and without a trace of fun- 
gous attack. The gills were very commonly congested, but not appreciably more so 
than those of a fish dying in the air. Their mucous membrane was seemingly always 
quite uninjured, and was certainly SO in several specimens of which I examined the 
filaments microscopically; and there was uo trace of parasitism, fungous or animal, 
in the gills of any fish I took. The heart was always distended with blood and some- 
times so gorged that the bulging of the venous sinus was visible from without. The 
liver was likewise congested, but seemingly by mechanical causes, as its tissues gave 
no evidence of infiltration. The blood itself was nor.ma1, the corpuscles in perfect con- 
dition, and both they and the plasma free of bacteria. The alimentary canal pre- 
sented no unusual appearance, and was commonly fairly well fllled with food, muoh 
of which had evidently been eaten rather recently. Many of the large Ohironomus 
larva, which composed the greater part of it in every case but one, were entire and 
still retained their dark red color. 

aoncerning the histological condition of the principal tissues of the diseased peroh 
I have unfortunately very little to ruport. My removal during the autumn of 1854from 
Normal to  the University of Illinois a t  Ohsmpaign, and the consequent transfer of 
the laboratory equipment and collections under my charge, made it impossible for 
me then to  prepare and mount the material obtained for histological study, and this 
was kindly undertaken for me by a microscopist in Ohicago. From him 1 received 
later a good series of sections of liver, spleen, heart, brain, kidney, stomach, and in- 
testine of the lBBe herring, but a11 the material from the single perch taken alive ma8 
destroyed by an unfortunate accident while in his possession, and I had left for study 
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only some slides of the brain, heart, liver, and spleen, hurriedly prepared in the field 
from two perch which had been dead an unknown length of t i m e  when taken. 

Apart from the gorging of the heart and congestion of the liver already mentioned 
and a noticeable amount of cellular degeneration in the liver and especially in the 
spleen, these slides gave no definite hint of the nature of the disease. This degenera- 
tion, very much more abundant in the herring, consisted of a conversion of the con- 
tents of the cells into a yellow, dark brown, or black mass of minute spherical gran- 
ules which had the appearance of micrococci ; but as they did not stain with aniliue 
they were very probably pigment granules instead; a supposition rendered more plaus- 
ible by the equal or greater pigmentation of the viscera which I have since noticed 
in many seemingly heal thy fishes. These altered cells were more abundant near the 
larger blood vessels, and where coueiderable numbers of them had undergone degen- 
eration their walls were often broken down, and the cells were thus replaced by a col- 

, lection of their dark yellow or black contents. 
From a general study of my fish collections and of the conditions prevailing in 

Lake Mendota a number of additional facts of some significance may be selected. 
(1) The herring, or so-called whitefish, of the lake were perishing in extraordi- 

nary number8 during the entire period of this outbreak, with symptoms precisely like 
those of the perch, and taking into account the relative numbers of these species in 
the lake, perhaps in as largeor eveu larger proportion. These herriug, like the perch, 
are, as is well known, bottom feeders, and in midsummer remain in the deeper waters. 
Furthermore, they die every summer, according to the uniform testimony of those with 
whom I talked, in precisely the same way a8 in 1884, but in very much smaller num- 
bers, The condition of the bodies of the fresh herring examined, two of which were 
taken before death, was precisely that of the diseased perch, except t'hat there was a 
greater amount of cellular degeneration of the viscera, particularly of spleen and kid- 
ney. Substantially all the substance of the former organ except the gorged blood 
vessels was replaced by masses of the spherical granules already described, or by cells 
filled with them, and the kidneys of the specimens examined were so loaded with them 
as to be black to the naked eye. 

There follows from the above a considerable probability that the perch were 
affected by the same caum a8 the herring, or else that the disease was a contagious 
cine and taken from the herring directly. It is further likely that this cause is present 
every year, as is shown by the regular death of a small number of the latter fish, but 
that its action was greatly intensified in 1884. 

(2) The majority of the perch dying were full grown, and absolutely no young were 
seen either by myself or by any one with whom I talked. The captain of the passenger 
steamer, who spends most of his time OD this lake, had seen none dead less than 6 
or 6 inches iu length and of an estimated age of three or four years. The smallest 
specimens which I saw were at least half grown; but according to Professor Birge, of 
the University of Wisconsin, a few specimens were seen not over 3 or 4 inches long. 

(3) There was a marked contrast in food between the dead and diseased fishes and 
the healthy ones taken by the use of the seine in the shallow waters along shore. 
The former had eaten, almost WithOlJt exception, little or nothing but a large red Chi- 
rouomus larva living, as shown by the notes 06 collections given in the preceding 
part of this paper, in the mud of the deeper water, while the healthy fishes taken in 
the seine had not fed at  all upon these large red larvae, but ouly upon smaller white 
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larva of another species of Ohironomus and upon a variety of the smaller animal forms 
occurring among the weeds in the shallow water. The following are the details of the 
food of fourteen diseased perch and of nine healthg ones taken by hook or seine at the 
aame time, the numbers being those from m y  laboratory catalogue of accessious. 

BOOD OF DISEASED PERCH. 

4929. The intestine of this specimen was empty, but the stomach was well filled 

4947. Pull of large red Chironomus larva" 20 to 25 millimeters in leugth, and 

4948. A greet quantity of food, consisting of the usual large red larvae and pupae 

4949, A moderate amount of the large Chironomus larvae and p u p a  
4960. A rather small quantity of larva aud pupa of red Chironomus, with some 

4951. A moderate amount of the same material. 
4932. Red Uhirouolnns larva aud pupa, as usual, in very large quantity. 

4953. The usual larva and pupa of Ohironomns only. 
4954. As above, the larva 'LO millimeters in length. 
4955. A great quantity of food of the usual cliaracter and uothing else, the pupa  

4956 and 4957. Larvm and pupa of the red Chironomus only. 
4958, This specimen furnished the only exception to the usual food of the dead 

Iwch taken. The stomach oontained a moderate number of nymphs of Ephemera and 
;I, few small white l a r v a  aud pupm of Ohironomus, the larvae 10 inillimeters long. Ala 
tl~ough dead when taken, i t  is possible that this fish had not perished by disease. The 
objects which i t  had eaten are those found in relatively shallow water. 

4961. A rather Stndl amount of food, not recently taken, the pupa and larva of 
the red Chironomus being chiefly in fragments. 

 he contents of the alimentary canal of ten other specimens, not examined 
microscopically, was evidently of the same character. 

with larvae end pupae of the large red Chironomus. 

pupa of the same species 16 inillimeters long. 

of Ohironomus, 15 millimeters long, with some very fine dirt. 

very fine dirt. 

A single 
crushed entomostracan of the order Cladocera. 

predominating. 

BOOD OF HEALTIIY PERCH. 

4945. chiefly larvae and pupa  of Ohironomus, the former white, 10 millimeters 
long; also two or thrde specimeiis of Allorclbestes deibtata, and a long and slender case- 
worm with tube of sand. 

4946. A consider&blt? uumbur Of small h v a ?  a i d  pupa of Chironomus, white in 
color, several Allorckestes dentata, a single casewortn with sand tube, one specimen of 
Eurycercus lamellatus, and a single CYC~OPS. 

food of these Inrv:u, deteriuined by disseotiou, oousisted of very fine mud, with IL great 
quantity of minute vegeteble dhbris, oo~upos~d  of vnrious kinds of oellulnr structures. These were evi- 
dently in estate of decomposition, as Shown by the Vast uumbers of bimilli aut1 Other bnoteria everywhere 
a~nong the oontents. There was also oocasional~y D filementous alga redembling Osoillarin, and a few 
unioellular nlgm were noted. 

. -___ 
* 
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4959. Chiefly the small white Chironomus larva, and pupa of the same, several 
examples of Allorchestes, a few nymphs of the genus Ephemera, a single Burycereus 
lamellatuk, and fragments of filamentous Alga, with some other vegetable particles. 

4960. A considerable quantity of the larvae and pupae of Chironomus already 
mentioned, -the former 9 to 10 millimeters long,-together with immature Ephemera 
and fragments of filaqentous Alga. 

4962. This specimen added to the usual Chironomus larva and pupae which 
formed the greater part of the food, a few Allorc?bestes, a young larva of Ephemera, a 
Corixa larva, a small leech, and a single young Sphaeriiim. 

4963. Many specimens of Allorchestes dentata, a few caseworms with their sand- 
tubes, several nymphs of Ephemera, a considerable number of small chironomid larvae, 
and two specimens of Cyclops. 

4964. Chiefly larvae aud pupa of the small Ohironomus. Besides these a few 
caseworms and specimeus of Allorchestes. 

4965. (Prom Third Lake.) Several of the usual small Chironomus larva, a larva of 
Corethra, and the mollusk Physa. 

4985. The stomach of this example contaiued only la rva  and pupa of the small 
Ohironomus. I n  the intestine,' besides the above, there were two caseworms in their 
cases. 

(4) All the facts just cited tend to  show that the perch perishing were ranging in 
the deeper water, and that they had almost invariably made their last meal of insect 
larva found only in the mud of the deeper parts of the lake; that they had been, in 
short, in company with the herring likewise notably diseased. I was informed by a 
fisherman familiar with the lake and its inhabitants that i t  was an extraordinary thing 
to find the perch ranginginto deep water in  midsummer, although they were frequently 
found in numbers iu the depths of the lake in wiuter, when fished for through theice. 
I n  these wiuter specimens red '' worms" (Chironotnus larva 9 )  were often noticed. 

(5) The mud from the deeper part of the lake, as has been already mentioned, had 
a peculiar rank and almost stinking odor, and contained a considerable quantity of 
organic matter undergoing mor8 or less rapid decay. 

(6) Acomparison of my collections from Lake Mendota with those from Lake 
Geneva, reported in this article, and especially with my much more abundant collec- 
tions made from the lakes in northern Illinois, shows an unusually small proportion of 
may-fishes, Aselli, Allorchestes, and other crustaceans ordinarily common in our lakes 
among the weeds and shallower waters generally, and a correspondingly large percent- 
age of Chironomus larva in the food of all the perch examined,-a fact which hints 
at the probable deficiency in this lake of the kinds of insect larvae and crustaceans 
usually selected by the perch. 

(7) The weather of the summer had been warm and rather showery, but not in any 
way especially remarkable. There was, however, one heavy flooding rain not long be- 
fore the outbreak of the fish disease, which may well have washed into the lake unusual 
quantities of organic matter from the swamp beyond Catfish Bay and 'from the sur- 
rounding country. Any organic accumulations due to such an occurrence would neces- 
sarily have been more evident in Lake Mendota, the uppermost of the ohain, and that 
with the largest drainage basin, than in any of the lakes below. 

(8) What seem, from the best information I can obtain,quite similar cases of 
destruction of our native fishes, are of rather common occurrence in t h e  rivers of Illi- 
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nois in the hottest weather of the year. They usually, if not always, follow upon 
flooding rains, and thus occur when the streams are full or overflowing with turbid 
water loaded with the products of decay. They are sometimes succeeded by g ra t  
deposits of rotting fish along the river front of towns, .requiring burial to protect the 
general health. 

We have in the facts reported here abundant material for surmise and the con- 
struction of hypotheses ; but no means. of precise verification. Arriving at Lake Men- 
dots after the practical cessation of the epidemic argued tt disappearance or a great 
reduction of its cause, and unable to obtain good material enough from which to gen- 
eralize, I have withheld this report iu the hope that a Aimilar occurrence within my 
reach might enable me to complete the investigation. Several of the kind have, in 
fact, been noticed in Illinois within recent years, knowledge of which has reached me 
through our State Fish Commission, but always much too late to permit successful 
study. It thorefore now seems to me best merely to put on record the facts already 
ascertained, and to postpone discussion until more evidence has been collected. 
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