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ADVERTISEMENT. 

UNITED STATES  OMM MISSION OF FISH AND l?ISHERIES, 
Wadbingtorc., D. (1. 

For the purpose of utilizing and of promptly publishing the large 
amount of interesting correapondence of the Fish Uommission in refer- 
ence to matters pertaining to fish-culture and to the apparatus, methods, 
and results of the fisheries, Congress, on the 14th day of February, 1881, 
by joint resolution (H. Res. 372), authorized the publicatiou annually of 
a Bulletin, a portion of the edition to be distributed signature by signa- 
ture, and the remainder in bound volumes. The present volume is the 
second of this series, and contains many announcements which are be- 
lieved to be of great importank in relation to the subject in question. 

OHAS. W. S ~ E Y ,  A. M., is the Bditor of this volume. 
BPENOEB F. BAIRD, 

00tl&tl&&38h@'. 
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JOINT RESOLUTION authorizing the Pablio Printer to print reporta of the United Stater Fi& 
Commissioner upon new dieooveriea in regard to  fish-oulture. 

Resolved by the Senate and Houee of Repreeenialiuea of the United Stalea of Am&&a in 
Congraes aaatnnbled, That the Public Printer be, and he hereby is, instructed to print 
and stereotype, from time t o  time, any matter furnished him by the United States 
Commissiouer of Fish and Fisheries relative to new observations, discoveries, and 
applications connected with fish-culture and the fisheries, to be capable of being dis- 
tributed in parts, and the whble to  form an annual volumebr bulletin not exceeding 
five hnndred pages. The extra edition of said work shall consist of five thousand 
copies, of which two thousand five hundred shall be for the use of the 'House of 
Representatives, one thousand for the use of the Senate, and one thousand five bun- 
dred for the nee of the Commissioner of Fish add Fisheries. 

(IV) 
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UNITED STATES FISH COMMISSION. 
18812. 

STOUKINGI T H E  STETTINER IiAlTF WIT11 CARP.‘ 

[From the Megdeburgische Zeitung, No. 501, Magdoburg, Ootobur 27, 1881.1 

A truly gigantic enterprise which will greatly increase our sources of 
national wealth, if successful, is a t  present agitated by the well known 
pisciculturist, M. von dem Borne, of Berneuchen, viz, the stocking of 
all the waters belonging to the mouths of the Odor, i. e., the Stettiner 
Hag, the Papenwasser, and the Dammsche See, with the highest es- 
teemed German food-fish, the carp. This large expanse of water, ox- 
tending far to the east and west of the usual steamboat route, is only 
partially know to the visitors of our Baltic watering-places ; it embraces 
an area of 87,000 hectares, or more than 154 German square miles= 
about 214,985 (English) acres. If every hectare of water is on an 
average stocked with 250 carp it would roquire the enornious number 
of nearly 22,500,000 of carp, which, placed in these waters when young, 
would after three years be fit for the market, and would-even if dur- 
ing that period many of them should have been destroyed-furnish 
ample food to a vast number of our population. 

No one will deny that this is a grand idea, and the only question was 
for Mr. von dem Borne to furnish the proof of its practicability. Mr. 
von dem Borne has done this in the presence of ft specially inrited com- 
pany of representatives of tho aut’horities most interested in this matter, 
by layi~ig his plan before them on the occasion of large pond-carp fish- 
eries near his estate of Berneuchen. The result was such as to remove 
all doubt from the minds of those present as to the feasibility of Mr. 
von’ dem Borne’s plan for increasing the productiveness of large sheets 
of fresh water. It may therefore interest our readers if we lay before 
them an outline of this plan. 

The main question i w ,  whether it is possible to produce about 22 mil- 
lions of young carp in four years and place them in the Stettiner Haff. 
As pisciculture has reached a high degree of development in our coun- 

“Die Besotzung des Stettiner Haff’s mit IZarpfen.”-Tmnslated by ~ E I Z M A N  JACOB- 
80N. 

Bull. U. 8. F. C., 82-1 Aug. 21, 188% 
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try, one might think that the easiest way of solving the problem would be 
to obtain the necessary carp from our piscicultural establishments, com- 
missioning them to furnisb as many young carp as possible, paying 
perhaps 3 inarks (71 cents) per 100. In this waq- the required number 
of fish could be procured in a comparatively short time. Bnt a t  this 
rate the cost of stocking the Stettiner Haff with carp would be between 
800,000 and 700,000 marks, not counting the expense of transporting the 
fish. Although this large sum might pay some interest a t  a future time, 
the expense of starting the enterprise would be too great, and the par- 
ties to profit by this arrangment would be the piscicultural establish- 
ments and not the people. 

Another way of solving the problem would be to adopt the method 
followed for a number of years by the eminent pisciculturist, Mr. Eck- 
ardt of Lubbinchen, by which impregnated carp-eggs can be sent a great 
distance, anil by which the German Fishery Association has succeeded 
in stocking with carp some of our largest German rivers within a com- 
paratively small number of years. The objection might, however, be 
raised that it would not be advisable to place the young fry of the carp, 
immediately after leaving the eggs, in the large basin of the mouths of’ 
the Oder, where strong vincls often prevail and produce considerable 
waves. Mr. von dem Borne’s plan, therefore, proposes that the parties 
most interested in the fisheries of the Stettiner Hag, i. e., trhe local 
authorities, should procure the required 22,000,000 of carp, not by buy- 
ing them, but in the simplest manner in the world, by raising them. 

In order to fully understand this plan, we hevo to give a brief review 
of artificial carp culture, as it has been developed among lis in a, most 
rational manner. Not only during the la& few years, but for centuries, 
the nutritious, delicate, golden-yellow car11 has been the favorite of our 
nation. The carp, the unassuming inhabitant of our numerous innrbhy 
ponds, has by its peaceful nature become almost as much of a domestic 
aninial as the hog or the goose. All during the Middle Ages carp 
formed the favorite dish during the Lenten season ; anil to-day more 
than ever it is, at certain seasons of the year, t h e  favorite food of a large 
number of our population, and has, in the shape of “carp in beer,” become 
a characteristic national dish of the Germans. The flesh OS the carp 
contains (in proportion) as much nutritious substance as the finest piece 
of beef, and is peculiarly suited for making a savory dish; it is more- 
over entirely free from the disagreeable fishy taste found in many other 
fish. Owing to  the very limited development of its brain, the earp ’pos- 
sesses but little ambition, and is content to grovel in the mud of our 
ponds, generally living on small aquatic plants, and only occasionally 
allowing itself the luxury of a larva or of an insect. Its excellent appe- 
tite is followed by favorable results sooner than is the case with any 
other artificially raised fish; and its well-rounded body soon assumes 
such proportions as to make the pike-that most voracious fish-of-prey- 
absolutely harmless, for the simple reason t’hat no pike can be found 
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large enough to smallow such a carp. The carp occasionally, as in the 
famous carp ponds of Charlottenburg, near Berlin, reaches the age of 
a hundred and more years. 

It is well known that all fish ham a very large number of cggs. As 
the “first jncarnation?7 of the vertebrate type, the last and highest 
grade of which is man, their body has such very simple fundamental 
forms as to enable nature to produce its germs in every female fish in 
hundreds of thousands of copies. Even in this respect the carp occu- 
pies, on account of the large number of its eggs, a very prominent place 
among fish. It nevertheless indulges in the pleasure of spawning only 
oncc a year, in spring, when the warm May sun raises the temperature 
of the ponds to a comfortable condition. Then its spawning season ?’ 

commences, and the male and female fish may be seen, principallj- dur- 
ing the early hours of the morning, swimming about in the water ait a 
lively rate, emitting tho eggs and milt among the reeds and aquatic 
plants. After eight to eighteen clays thousands of young’ fish leave tho 
eggs. In  order to spawn successfully the carp must not be disturbed 
in the least, and it is absolutely necessary that no pike should be allowed 
irt the pond ; for otherwise the carp will not spawn. All these peculiari- 
ties are of course well known to t’he piscicultnrist, and he manages his 
ponds by showing due regard to them. If ha wishes to obtain young 
fry from his carp, he is careful to keep pike out of his ponds; if, on the 
other hand, he wants to  raise large carp, ha prevents them from spawu- 
ing by placing a fev pike in the pond. Nuch to the disgust of tho carp 
the pike plays the part assigned him with the indefat:gableuess and 
energy of a policeman, Beeping the carp constantly in motion and chas- 
iug them through every part of the pond. The resnlt is a wry fine, 
even breed of carp, with hardly any small fish, because the piku, pro- 
ceeding in a, most summary manner, will simply devour any fish which 
are smaller in size than itself. 

The swiftness and strength of the pike are, however, also the cause of 
the presence of this most dreaded of all fish-of-prey in all our lakes and 
Ponds, where it seriously interferes with the increase of the carp. As 
Mr. von dem Borne says in his work Die Fischzucht (Pisciculture), 
second edition, P. Parey, Berlin, 1851, tho pilie in one week eats a qnan- 
tity of fish equal t o  a t  least twico its own weight. Owing to the w r y  
Wmral occurrence of the pike, and the extremely small size of its fry, 
it is absolutely impossible to keep i t  out of carp ponds which are fed by 
a Wook or other running water, and, mainly owing to this reason, the 
raising of o large number of young carp, even in carefully managed 
Ponds, is connected with innumerable djfficulties, of which ah. von dem 
Borne treats fully in his book. After the cause of the evil has been 

it is comparatively easy to  remove it, viz, to select only such 
POnda as spawning ponds vhich have absolut,ely no connection with 

waters. Such ponds are supplied with the necessary water oithsr 
from springs or by rain or mow. Nearly every fanner can liave such a 
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pond. Any alderlmarsh or peat-bog with some water can be transformed 
into a carp pond by making a single dike wit’h a pipe for drawing off the 
mater, which can then be kept a t  the required depth of one meter, and 
be let off whenever necessary. By constructing this dike from the mud 
of the pond itself a deep place is formed, the so-called “fish-pit,” in 
which, whenever the water is let off, all the fish gather, so that they 
ca4 easily be caught. 

But to return to Mie plan proposed by Mr. von dem Borne: This plan 
simply consists in constructing siich ponds near the shores of the Stet- 
tiner Haff in every place where this can possibly be done. In these 
ponds, which of course would be entirely free from pike, a number of 
millions of young carp could be raised every year, and in autumn trans- 
ferred to the Haff. If, for example, the entire 22,000,000 of carp are to 
be raised in three years, the ponds referred to mould have to produce 
on an average a little more than 7,000,000 per annum. 

The principal point which Mr. -ion dem Borne desired to  prove by the 
draining of the ponds last week on his estate of Berneuchen, was that 
whenever mature carp are allowed to propagate undisturbed, the result 
is absolutely enormous. It was his object to give his visitors a correct 
idea of a genuine fish harvest, such as will presumably be had in the 
future in the Stettiner Baff. In  answer to Mr. ron dem Borne’s friendly 
invitation, a large number of gentkmen interested in pisciculture had 
come to Berneuchen, among whom we noticed Councillor von BLinau, 
superintendent of fisheries of the Stettiner Ha$ and Forester Baron von 
Dicker, both from Stettin ; Governor von Heyden, Forester von Waldow, 
Superintendent of Fisheries von Barnekor, all three from t h e  district of 
Franlifurt-on-the-Oder. The neighborhood of Berneuchen was repre- 
sented by Councillor Jacobs, from the district of Landsberg, Councillor 
von IZalkreuth-Holienwalde, and the landed proprietors von Sydor- 
Barenfelde, von Elitzing-Charlottenhof, and others. With his usual 
hospitality, Mr. von dem Borne received his numerous guests in the 
old and spacious mano house of Berneuchen, and made them feel 
at home during their stay, which extended over a period of several days. 
Every day a district of about 2 hectares or 8 acres mas gone over with 
the fishing apparatus, the water having been let off a few weeks before- 
band, so that the fish had all returned to the deepest place in the pond, 
the so-called “fish-pit ” referred toabove. In this place the waterwasonly 
knee-deep. About 9 a. m. we reached the ponds, after having traveled 
for some t ime through dense forest&. The dark, muddy water revealed 
absolutely nothing of its contents, although its agitated surhce indicated 
that the muddy pool, scarcely measuring 30 paces in diameter, con- 
tained numerous small and a number of large fish, which manifested 
their presence by a greater or less commotion in the water. The fisher- 
men soon commenced their work, and during the first forenoon wen1 
over the so-called “Maxa-pond.” At the first haul the nct could barely 
hold the densely crowded mass of fish, which, in spite of the most Vio- 
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lent struggle for liberty, was  safely brought to laild. Here the foreman 
O f  the fishermen dipped gut the harvest with PUrSC-netS, and deposited 
the fish in large baskets, trausferring every tiwe hundreds a i d  thou- 
sands of small, golden-yellow young carp, which measured on a n  aver- 
age 5 to G centimeters, and occasionally sonic magnificent food-carp 
sui1 delicate leather carp. Basket after basket did the meu carry up 
the steep bank, and, separating the large from the small fish, put 
them in enormous tubs half filled with fresh water? where the little fish 
remained quiet, gathered in cle& crowds, whilst the large ones, as if 
by common consent, engaged in ;I sort of swimming race, swimming 
invariably to the left, round the tub, after having expressed their first 
astonishment by stauding on their heads and beating the water with 
their tails. The next part of the programme was to count the fish, by 
repeatedly filling B certain standard measure, and thereby calculating 
the entire quantity. A number of wagons were 011 hand, each sul)plied 
with several fish-kegs half filled with water, and the measuring and 
loading of the wagons fioon commenced, the pond meanwhile having 
been emptied after seven or eight hauls. All this time the water was 
being let off. 

Although every one of our party was well supplied with rubber boots 
ancl warm clothing, the fine rain and raw air soon seemed to penetrate 
even the thickest covering. It was, therefore, with no common pleas- 
ure that we were called on to witness the preparations f'or an origiiial 
and savory meal, which the forester of nlr. von dem Borne cooked with 
consummate skill, closely following the metliod employcd by the North 
Americsn trappers arid sportsmen during their camp-life in tho vast 
forests of the Western Hemisphere. Pour plump carp were cleaned, 
Wshed, well strowed with salt and pepper both 011 the inside am1 the 
outside, and thereupon wrapped-each one separately-in a wliite slieet 
of paper well buttered. Round this a sheet of newspaper mas wr:~pi)ed, 
t h  1 ~ ~ 1 i a g ~  was for a few moments dipped in cold water, and fitinally 
Placet1 on a bed of hot coals of an open fire. Abore the four carp canie 
a layer of raw potatoes, which were thus baked iu the ashes. The clin- 
ing.room was just as primitive as the preparatrion for the meal, aiid con- 
sisted of an open framo slianty of the simplest construction. In about 
llalf an hour tlie ''pepper carps77 were reacly for t h e  table. FUU of their 
ornu juice, they formed a most tempting and cielicious dish, and being 
h ldc i l  round, together with potatoes, on largo napkins, satisfieil even 
the most epicurean taste, and were washed down by an excelleiit bowl 
Of punch (amid great merriment). After tho meal we again turved our 
attention to the fish, which 1iad meanwhile a11 been placed on the wngons. 
The result o f  this forenoon's work was 90,000 small and 52s large carp, 

Tvliole enormous nuniber having been produced from 570 large carp, 
"hich nlr. von dein Borne had placed in this small pond-not quite i ls 
large as tho Lustgarten in Berlin-in the beginning of April of the 
Prcseut yearAonly six to seven mouths ago. while the 570 large carp 
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hat1 been reduced to 52s by fish of prey, thieves, and other causes, but 
had increased in weight, the total number of 90,000 beautiful youllg 
carp had originated in this time. There was, of course, not % single 
pike in the poud, and nothing whatever was brought up in the nets 
with the fish but  a number of frogs, mater-beetles, and sticklebacks. 
These three last mentioned are notorious enemies of the roe of the carp, 
and we were destined to learn on the following day how dangerous they 
may become to the roe. 

Wonderfully rich as was the res& froui the ~ a x a - p o n d ,  i t  I T ~ S  

hardly the original intention that it should be so, for all these 90,000 
xoung carp had come into life contrary to regulatio~is and owed their 
existence to a mere accident. It had by no ~neaus been the intention 
that the 570 large carp should spaw~i in this pond, but they were 
intended to grow up into large food-carp. For the simple reason that 
they mere not yet supposed to be ready for spawning, no pilie had been 
placed in the poiid with them, and about a dozen of the carp which 
were fully prepared for spawning had made good use of this circum- 
staiice, and had clone their utmost to stock the pond with young fish. 
If the pond had been iutendecl for a spawning pond, tmelre spawners 
and six milters would hare been sufficient for a pond of two hectares. 
This number had been placed i n  the large ‘‘ Dachsberger” pond, which, 
on the second day of our visit, was subjected to tlie same process of 
fishing as the lKaxa-pond. We were now destined to witness t8he injuri- 
ous influence of other enemies of the carp than the pike. The young 
carp in this po~id mere on an average six times as heavy as those cap- 
tured on the previous day, and the total yield was twice as large as 
that of the ,Maxa-pond. The increase in the size of the eighteen carp 
origiually placed in the pond was also much greater than that of the 
carp placed in the Masa-pond j but the total mxmber of’ fish captured 
fell below tho expectation. Even during the first haul we were struck 
with the unusually large number of sticklebacks which were brought 
up with the carp. Large numbers of these dangerous fellows were boldly 
pushing their way in the tubs among tlie pretty golden-yellow young 
carps, in some cases, it is true also struggling for life, as they cannot 
lire without fresh air ab long as the carp. What damage was done by 
these fish of’ prey, wliicli, by  persistent attacks, even succeed in killing 
large fish, during one summer, to the young carp of the Dachsbcrger 
pond, may be gathered from the circumstance that we only captured 
23,G00 young carp, wliilst in  other years as many as  100,000 to 180,000 
had been caught every autumn. In stocking tlie Stettiner Haff such 
circuhstances should be taken into consideration, the recurrence of 
which may in this case be avoiiled by simply laying tho pond dry m1d 
pouring in a solution of lime and water. The average production of a 
hectare of mater may therefore be calonlated a t  46,000 youiig carp per 
annum. In order, therefore, to produce the required number of 
22,000,000 OS carp in four years, all that would be necessary would bs 
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to construct and put in working order about 120 hectares of spawning 
ponds. According to Mr. von dem Borne's f6rmer experience, the 
result would be still more Favorable. He found that a good spawning- 
pond produces on an average 50,000 to 75,000 young carp, per hectare, 
in one year, so that 80 to 90 hectares of spawning ponds would be 
sufficient to stock the Stettiner Ha8 with the required quantity of 
carp within four yciUs. 

In  answer to the question, whether there are near the Stettiner Ileff 
places suitable for the construction of such ponds, the administration 
of forests for that part of the country lias returned an affirmative an- 
8wer. In  the extcnsive government forests on the western shores of 
thc Stettincr Ha@, b.etween Uckermiinde, Politz, and the Papenmasser, 
there are a number of marshy places which, as far as their productive- 
ness as Torest land is concerned, are practically useless. With very 
little trouble, in many cases by merely constructing a dike with a pipe 
for draining off the water, very fine spawning-ponds for carp could easily 
be constructed in the immediate ncighborhood of the Stettiner Baff. 
Only nine fnlly ln:tixmxl carp per hectare, each weighing about four 
pounds, placed in these ponds in the epriug, mould in tbc autumn of 
every year gield46,000 to 70,000 young carp per hectare. If one wishes 
to save the expense of constructing a number of ponds, it will be snffi- 
cient to coinuieiice with one pond, and let the young carp grow Iarge 
ex~ongll to  become spawning carp after three years, and then stock the 
other pondswith these carp. The transportation of the young carp to  the 
Stettiner IIaE conlcl be accomplished by wagons or by trenches leading 
from tho I IaE into the ponds j and this should be done every year in 
October. The question arises whether the Haff is suitable for carp'? or 
if wind and waves, aud tho numerow enemies of the carp, especially the 
pike, or lack of food, or the salt mater from the Baltic which occasion- 
ally enters the outer mouth of tho Oder, might injure the carpq I n  
reply we must say that the carp lives under the same conditions as tho 
bream, and is evcq-yliere found in its company; and since we find the 
bream iii tho Stettiner HaE, there is not theslightest doubt that the carp 
can also lire in these waters. We must of course be prepared to see the 
Eaff piBe, that inost voracious fish of prey, devour many thousands of 
the delicate youiig carp, and the herons, gulls, sea-eagles, and other ene- 
mies of the carp do their share in destroying the young fish. Very prob- 
ably the most dangerous of all eneinies of the carp, iuen, will capture tho 
Young fish before they have reached their full size; but there is no doubt 
that tlie flat bottoms of the Haff, which, especially in the wcst, are rich 
in the best humus, will proriclo an ineshaustible supply of food for ths  
carp, mid afiorcl many exccllent places of refuge. Against the fish-of- 
Prey we shall declare open mar, and as for miii, tho fiercest of these 
enemies of the carp, is concerned, we shall endeavor to limit his power 
for evil by carrying out a long and often talked of plan, viz, to build a 
Swift sum11 steamer, wliich will act as the policeman of the Baff. Mill. 
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ions of young fish will be furnished for the Eaff every year from ihe 
safe spawning ponds, and make up for any losses. Success will surely 
crown these efforts at last, and our waters will again be filled with fish. 
A successful experiment, like the one we have described, will soon be 
imitated in other parts of our country, and our hkes and rivers will 
no longer, as at tho present time, when our fresh-water fisheries have 
reached the lowest stage of their decline, only yield an average annual 
increase of 2 marks (47 cents) per hectare; but will equal in productive- 
nem the finest and best cultivated portion of our land, and the income 
from each hectare of water mill be a t  least twenty times a8 large as the 
one mentioned above. Whenever this takes place, our pjsciculturists, 
and among them Mr. von dem Borne, with his 600 acres of water, will 
Be the first to feel the consequences of the change, for fish will become 
much cheaper, arid the fishing-waters will yield less income, .Qu propor- 
tion as the condition of the lower classes of our population is improved 
by cheaper food. But this disinterested man, who has conceived the 
vast plan of stocking the Haff with carp, will not bo influenced by such 
narrow considerations. The execution of this plan will prove a great 
blessiug tto our people, for me shall again see the carp, which has been 
banished from alI tables except those of the rich on account. of its high 
price, grace the table of our middle and poorer classes. 

APPEARANCE O F  D O U P 1 8 H  (SQUALUS AOANTIIIAR) 
ENCLANL) COABT I N  WINTER. 

B y  J. W. COLLINS. 

(Letter to Prof. S. F. Bnird.) 

ON TIIE NEW 

I n  the Cape Ann Advertiser of February 10, 1882, I find the follom- 
ing paragraph: “Immense schools of dogfish, extending as far as the 
eye can reach, have appeared off Portsmouth, an unusual Sight in win- 
ter?’ Is it not possible that the presence of dogfish iu such abundance 
in that vicinity this winter may have something to do with the scarcity 
of the cod in Ipsaich Bay? 

It is a fact well known to fishermen that dogfish in summer will drive 
the various species of bottom fish from the grounds, and it  may be that 
they are quite as voracious and troublesome to tho cod in minter as in 
warmer weather. 

SMITIISONIAN INSTITUTION, 
Washinyton, D. O., Yebrzcary 18, 1882. 
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BEPLIES TO QUESTION8 O F  ISERR VON BEHR, UONCERNING UALVE- 
LPNUS WONTgNALIU AND SALRIO I B I D E A ,  

B y  LIVINGSTON STONE. 

L-BROOII ,TROUT (Salvelinus fontinalis). 
II.--DALIPORNIA TROUT (flaZmo iridea). 

&-We always hear now that Sulmo fontinalis is rather a flalvelinus 
(and there is no doubt about it), but don’t you have our Trutta farioP 
Pan use the words 8almo fontinalis and brook trout as synonymonsj* 
While formerly we thought brook trout to be our Trutta fario! 
4. It is true that the New England brook trout, sometimes called 

the American brook trout end commonly known by the name of 8 a l m  
fontinalis, is properly e Salvelinus (Salvelinus fontinalis), but the Trutta 
fmio of Great Britain and the continent of Burope does not exist and 
has never existed in America. The common brook trout (Salvelinus 
folztinalk) of New England and other Statesof the Atlantic slope is 
not the common brook trout of Europe (Trutta fario). 

My following questions are meant about flalmo fontinalis (Salvelinus) : 
2.-Eow heavy do they get 0 
A.-!I!lie flaluelinus fontinalis or common brook trout of the Atlantic 

dope varies very much En size and weight. Those found in high 
altitudes in the very small and usually cold rivulets that form the 
headwaters of the streams are the smallest, end often are of such 
diminutive size that they will not average over two or three ounces 
each. The larger and somewhat warmer brooks lower down, that are 
formed by the confluence of these little rivulets, furnish the next larger 
size of fontinalis, and so on till we come to the streams emptying into 
the ocean or the Grmt Lakes, where we find the largest of the species. 

Brook trout wore thought to attain the weight of 9 or 10 pounds until 
the famous 10-pound trout caught by Mr. George Shepparcl Page in the 
Rangely Lakes was declared to be Salmo oquassa, since which time the 
reputed maximum weight of fontinalis has had to fall a little, though I 
Still think it possible for fontinalis to attain a weight, under the most 
favorable circumstances, of 7 or 8 pounds; but Atlantic brook trout of 
3 Qr 4 pounds are now getting extremely rare oven in tidal streams, and 
in the brooks farther in the interior a pound or three-quarters of a pound 

Considered a good weight for fontintrlis. 
&-Are they living in the same water witoh Trutta fario or flalmoirideaf 
a.-8aluelinus fontinalis has uever been found naturally living together 

N t h  Trutta fario or Salmo iridea. But since the introduction by human 
of fontinalis in Great Britain, fontinalis has occupied the same 

Waters with Trutta furio, and since the Oalifornia brook trout have been 
to the Atlantic slope and Atlantic brook trout h a w  been cm- 

ried to the Paoific slope these two latter varieties (Salvetinus fontimtis 
etaalmo iridea) have lived together in  the same waters. 
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4.-What time are Salmo fontinalis caught by angling0 
A.-Salvelinus fontinalis can be caught by angling in the latitude of 

New York City from about the 1st of April to about the 1st of October, 
though I believe the close season begins somewhat before October 1. 
Before about the 1st of April the water is usually so cold that the trout 
do not feel much like biting, and after the 1st of October the spawning 
mason is so near that they do not care then much about bait or any 
food. As one goes farther north the season for angling begins later aud 
ends earlier. Trout are not fouud much south of the latitude of New 
York City, except at,high levels. 

Fi.-With what fly or bait B 
A,-Trout fishing in this country is done mostly with artificial flies. 

The different varieties of flies used are innumerable. Those which are 
cousidered the most effective, taking the season through, are perhaps 
the “ Profe~sor,’~ (6 Moutreal,77 6‘ Jenny Lind,’, 1‘ U~achman ,~~  ‘l Black 
Gnat,” and When bait is used the common angle worm 
is the favorite lure for trout, but grasshoppers, various flies and insects, 
and particularly the grub worm, are used at diEerent seasons and in 
various localities with good results. Salmon spawn also makes a good 
bait when it can be procured. 

6.-Do they spawn also in lakes like other Salvelint&s, or only in riv- 
ulets like Trutta fario 9 

A.-Atlantic coast trout, like l’rutta fario, spawn almost exclusively 
in brooks and rivulets, and manifest a strong impulse to ascend the 
streams to a considerable distance. When, however, they cannot do 
better, they will, like other charm, spawn on the shores of lakes, always 
seeking either a springy spot or a cleeu gravelly one, or both. Their 
spawning months vary very much, probably according to‘the tempem 
ture of the water. A t  the Cold Spring trout ponds, at Charlestown, 
N. H., the trout almost variably begin to spawn the second week in 
October, and end before Christmas. Farther north in ordinary brooks 
they spawn earlier. Farther south they spawn somewhat later, and in 
ponds or streams which are fed by springs large enough to keep the 
mater of very even temperature through the cold months, the trout 
spawn from the 1st of November till some time in April. 

Cowd1iug.~7 

What months t 

7.-Are they thought good for pond culture ? 
A.-Tn America, Xalvelinus fontinalis takes the first rank as a fish to 

be cultivated in ponds, provided the ponds are fed by springs or cold 
running water. Ponds not possessing these qualities are unsuitable €or 
brook trout. 

&-There seem to be diflbrent kinds of Salmo fontinalis in United 
States, for when some time ago I received a box of eggs, which were 
first cabled as lake trout, but afterwards declared by you to be brook 
trout (Salmo fonlinalis), you especially remarked that these Salmo 
fomtiwlis eggs were of a special excellent variety, and my German 
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breeders observe that these eggs are so very large that they indeed 
had believed them to be lake-trout eggs. 

A.-There is, properly speaking, but one kind of 8alvelinus fontinulis, 
but they vary very much in quality. For example, tho small fish of the 
small, high rivulets, though very sweet and delicious when cooked, are 
not nearly as handsome aud plump and tempting in looks as the trout 
lower down, say in the Cape Cod and Long Island streams. Neither do 
they ever grow as large, neither are tlieir eggs as large. As to the eggs 
of the largest breed of brook trout arc fully twice as large as those size 
of the eggs, I think I may venture the assertion that the of the fish of 
mountain rivulets. 

!).-Of what State and lake mere these ’B So I dare say you have dif- 
went kinds of Sulmo fowtinalis. Is  this the case? I bought, for some 
years, eggs of Mr. Annin and of the Charlestown Cold Spring trout 
ponds. Were these probably of the same kind as those you presented to 
me a short t ime ago 9 

A.-The eggs sent to Gernmuy, and lirst by mistake called lake 
trout, were true (6 fontinalis.” They were from Mr. Clarke’s ponds iu 
Michigan. They were eggs of the same variety of fish (Salvelims fon- 
ti?zalis) as those received from Mr. Annin and from the Cold Spring 
trout ponds at Charlestown, N. 11.; but Mr. Clarke’s eggs mere from 
exceptionally fine fish. 

lO.-You observed that you had a Sulrtzo iriclea hatching-house in one 
of your Eastern States. Do the 8ublo ividea spawn there at the same 
time RS in California-in the spring 9 Which months are the spawning 
time iu California (McCloud Eiver), and which in the Eastern States ’ 
hatchin g-bo 11 se 41 

A.-h the  McCloud River they spawn from about the middle of Jan- 
uray to the middle of May j but so varied in elevation, latitude, and 
temperature is the State of California that ii ;$ea, I have been informed, 
is spawning somewhere in the State every month in the year. 

It is unqnestionably true that the spawning season of 8uZnzo iridea 
depends on the climate, that expression being understood to include all 
climatic: influences of’ every kind. 

8alr)ao iridea spawns in the McCloud River, as  has been mentioned, 
from the middle of January to the middle of May. In  the eastern 
hatching-houses the same fish Rpawns in March, April, and May. 

Il.-Does this Sulmo iridea keep, in powds, its stronger appetite and 
greater yitality they speak so much of in California 9 

I read in the small book “Fish Hatching, Fish Catching,7’ that they 
more vigorous in every way than the Eastern trout, but are not as 

handsome, ]lave no oarmino specks, but will live we11 in captivity and 
6 T O w  rapidly. 

A.-&ximo iridea retains its capacity for eating voraciously when con- 
fined in ponds, and when confined seems to keep up its well-deserved rep- 
utation for having a, hardy and vigorous organization, though I should 
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hardly want to admit that iridea possesses any greater vitality than 
f o n t i d i s .  I agree entirely with your quotation from “Fish Hatching 
and Fish Catching,7’ that they are more vigorous in every way than the 
eastern trout, but are not as handsome, have no carmine specks, but 
will live well in captivity and grow rapidly, except that I should want 
to substitute the word “hardy)’ for I‘ vigorous.77 It does not seem to 
me that, the California brook trout are more vigorous than tho Atlantic 
brook trout, but they are nudoubteclly more hardy. 

Mr. von dem Borne desires me to ask the following question : 
12.--TVhat kind of places do those four above-mentioned fishes select 

for spawning : running or still water, on plants, on stones, on gravelly 
or sandy or muddy bottom ; in deep or shallow water t 

A.-In reply to Herr Borr;e7s inquiry, allow me to say that Salvelintis 
fontinalis and Salmo iridea always seek clear, running water and a 
gravelly bed where they may deposit their eggs. 

13.-Is there only but one California trout, or is the trout of hloCloud 
River the true rainbow trout, and has California another mountain trout B 

A.-There is but one Oalifornia trout which has been introduced into 
the Atlantic States, and, indeed, but one that has been m~zch culti- 
vated. This is Salino irideu, or the (‘rainbow trout,” or the 6LCalifonia 
mountain trout,” or ‘ 6  McCloud ltiver trout,77 these four names last given 
being synonymous. Whenever any one hears anything about SaBno 
iridsa, or ‘1. rainbow trout,), or California mountain trout,” or McCloud 
River trout,” he nisy know that the sane  fish is always meant under all 
these dserent  names. Ualifornia has several other mountain trout, but 
they are riot yet generally known or much cultivated. 

ltl.-Which one do you intend to senti us? 
A.-consequently the California trout which Professor Baird intends 

to send to Germany is the fish (SalnLo irideu) j u s t  mentioned. 
15.--What month does it spawn! Californian Sulmo p i n n u t  spawns 

a t  home much earlier than our flulmo salar, but I might suppose that 
this entirely depends on the climate, because the California mllmon 
which our Mr. Schuester raised in his tanks up to spawning time did not 
spawn in the California time, but in our 8ulmo sakar time (November), or 
very near so. 

A.-This question has already been answered under 10, which see. , 

RESULT O F  PLANTING SHAD IN THE OHXO RIVER. 

B y  WPLLIAM GRIFFITII. 

The first white shad of the season was taken on the Falls yesterday. 

LOUISVILLE, EY., Muy 7,1881. 
This makes the sixth consecutive run of white shad in the Ohio river. 
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TEE DISAPPEARANCE O F  SARDINES FROM THE VENDEAN UOAST, 
AND ITS UAUMES. 

B y  GEORGE GIFFORD. 

[From Dispatch No. 66 to  Department of State. Transmitted to  tho United States 
Fish Commission by J. C. Bancroft Davis, Assistant Secretary.] 

The sardine havinglqng been the principal item of export to the United 
States from this part of Prance, its disappearance is a matter of consid- 
erable commercial importance. For the fishermen themselves it is an 
overwhelming calamity, as the phylloxera is for the vintners on the 
Charente. 

The sardine has generally appeared on the Vendean coast about the 
1st of May, and, following the shores of the Ba’y of Biscay northward, 
has furnished occupation to some 15,000 Vendeans and Bretons, and 
3,000 boats. Formerly the annual catch was worth at least @3,000;000. 
But in 1879 the sardine suddenly disappeared for the most part, and the 
two following years having given most unsatisfactory results, it is with 
a heavy heart that the discouraged fishermen are now fitting out their 
boats for the season, whichbegins next month. The commercial houses 
engaged in the preparation of the fish for the market hare in a measure 
escapecl loss by advancing their prices, but charity alone keeps the fish- 
ermen from absolute destitution. 

This disappearance of the sardine has been coincident with an extra- 
ordinary change of climate, which has attracted the attention of meteor- 
ologjsts and other scientific observers, who have endeavored to establish 
some relation between the phenomena. The winter on the Breton coast 
is generally characterized by a low barometer and very frequent rains. 
During the four months from November, 1878, to February, 1579, for 
example, it rained a t  Nantes the extraordinary number of 79 days, and 
at Lorient SG days, while the arerage rainfall in  Western France during 
that time vas about 15 incktes. During the corresponding months of the 
88&8on which has just passed it did not rain a t  all on this coast, and the 
high barometric pressure has becn almost incessant. The storms, the 
arrival of which has ordinarily been predicted with so much accuracy 
from New York, have passed to  the north, and the southwest wind,laden 
with moisture and bringing frequent rains, has given place to a dry wind 
from the northeast. And this inla somewhat less degree mas also the 
meteorological history of lSSO-’Sl, and of the preceding year. 

The eBect of this high pressure and change of wind on the tempera- 
ture has been by no means consta,nt. The average winter temperature 
in Western France is not far from 450 Fahr. But the winter of lS79-’SO, 
with its cloudless sky, was one of oxtreme rigor, during which the Loire 

for several weeks frozen over. During the minter just past, the sky 
being often concealed by a thick fog, there has been neither snow nor 
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ice on the Lower Loire. Bgt the constant features of the three past win- 
ters have been the relatively small rainfall, the high barometer, and, for 
the first two years, the absence of the sardine on the coast during the 
following summer. 

Mr. Blavier, president of the Main-et-Loire Industrial Society, has 
recently read a paper before the Academy of Sciences, in which he ac- 
counts for these facts by the alleged displacement of the GuIf Stream, 
one branch of which ordinarily leaves the coast of the Bay of Bisiay, 
rendering the climate very much warmer than that of corresponding Int- 
itudes in North America. The sardine always’follows this m m n  cur- 
rent, and has now accompanied i t  in the new path which it has made for 
itself in the ocean. According to Mr. Blavier, the fishermen have no 
reason to anticipate a good catch until the breaking up of those great 
ice masses in Baffin’s Bay which, it is believed, have for sevcrd years 
obstructed the flow of that cold arctic current by contact with which off 
the Banks df Newfoundland the Gulf Stream has hitherto been deflected 
toward Europe. 

If this view be correct, the coming season will be as unproductive as 
t,hose which have preceded. In that case the misfortune of the Vendean 
and Breton fishermen, however regretable in itself, cannot fail to en- 
courage the I (  sardine” industry which has already acquired so consid- 
erable a development in the United States. 

UNITED STATES COMDIERUIAL AGENCY, 
Nantes, April 3, 1882. 

GROWTH O F  GERMAN CARP SENT T O  SAVOY, TEXAB, BY THE 
UNPTED STATES FISH COMlTlISSION. 

By SARIUEL JOHNSON. 

(Lettor t o  Prof. S. F. Batrd.) 

My carp vhich you sent me the 10th day of January last are doing 
well, Some of them are eight inches long. The shorest one that I re- 
ceived was one and a half inches long then and is four inches long to-dax. 
They grow like Chins pigs, when fed with plenty of butter-milk. I 
feed them on the scraps from tlic table. They love good biscuit the 
best. They eat meat, bread, salad, or worms, and everything I give 
them. They are perfectly gentle and come at the rattle of a sheep’s 
bell to be fed. I feed them as I wonlcl chiclrens, and intend to  feed them 
every day. I have plenty of water for thousands of them. I mouId 
not take one liundred dollars for what you sent me. 1 can make them 
weigh five or six pounds this summer by feediug them well. 

SAVOY, TEX., April 24, 1882. 
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INBORMATION CONCERNING THE BLWB CARP. 

By G. LEONHARDT. 

[Translation of lottcr t o  von dem Borne.] 

HONORED SIR : In reply to  your inquiry of the 14th instant I have to 
state, greatly to my regret, that 1 cannot; supply you with ZIEue spawning- 
carp this spring, as I finished the stocking of my ponds last meek, and 
sent all superfluous fish, which happened to be very flue, five years old, 
and weighed from 7 to 8 pounds each, to the fish merchant. 

In  autumn, however, I hope to be able to furnish you such fish from 
the Waage-gut ponds; and I herewith make you this offer. 

For years these blue carp have existed here, mixed  wit?^ t ? ~  ye22ow ccirp; 
and I therefore cannot promise a pure and permanent breed. Owing to 
the lack of separato ponds, I cnnnot yaisc eack lciizd by itself. 

I entirely agree with what Mr. R. Bcknrdt, of Liibbinchen, says re- 
garding this carp, in No. 11 of the Deutsche Fischerie-Zeitung. In 
q i t e  of its delicate nature, i t  stands our minters, which occasionally 
are very severe, as well as other carp. 

HUBERTUSBURG, SAXONY, ikfarch 16, 1882. 

C A P T L X E  OF LAND-LOCPED BALBION A T  OSWEGO, R E W  YORX. 

By GEOlRGE MORGAN. 

[Lotter to  Seth Groen.] 

DEAR SIR: A fern days ego another salmon was talien here w6iIs 
pumping out a dry-dock; this makes th,e fourth inside of a year. I am 
of tl& opinion that they are the ogsfspring of those planted by you several 
years ago, while others believe to the contrary. I base my opinion on 
tbe fa& that in thirty years previous none have been cnuglit or seen here. I 
would be very mnch obliged if you would &e me your opinion, and at 
the same time inform me when you will be ready to give us the Ualifor- 
nia mountain trout. 

OSWEGO, N. Y., April 26,1852. 

NOTES ON TME PISMblBIES OB GLOWCE~TERI MASSACMUYETTS. 

B y  S .  3. MARTIN. 
(Lettors to Prof. S. P. BthI.) 

The Gcorgo’sressels have not done much during the past week. They 
hare to go to Grand Manan after bait. That malces the trips longer. 
Three halibut fares have been landed this week-small fares. Halibut 
bring a, high price. They sold all the week at 9 cents per pound for 
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white, and 6 cents a pound for gray. The outlook for Eresh fish is good. 
Haddock have not sold less than 2* cents per pound. Cod sold for 
3 cents a poiind all the week. There is a good school of cod in Ipswich 
Bay-large fish. Schooner Rising Star caught 20,000 pounds in three 
days. The retjt of the boats have done as well. One of the Rockport 
boats set 12 nets where they were getting 6,000 pounds on trawls in one 
day. When they hauled the nets they got 200 pounds. They cannot 
get trawl-fish in nets, or net-fish on trawls ; that has been well tried. 
The southern mackerel fleet have not done much. The schooner Mertie 
Delmar was in New York Monday ; she had 130 barrels of medium sized 
mackerel caught 30 miles southeast from Cape Henry. Last year the 
first mackerel were caught on the 23d day of March. The next were 

‘ caught April 19, when 12lsail arrived with 1,705 [barrels] ; th6 next were 
caught April 25, when 30 sail arrived in Now York with 6,000 barrels 
of fresh mackerel. The mackerel sold in New York Tuesday at 10 and 
12 cents each. All the old mackerel are out of the market. The first 
salt mackerel will bring a good price. I hope the maclrerel-catchers 
have learned a lesson during the past summer about selling their mack- 
erel out of pickle to save inspection. They began to sell mackerel out 
of pickle fire years ago. The last three sunimers it has been carried 
on extensively. Mackerel were sold out of pickle hist year for $4 per 
barrel and were sold afterwards for $10 per barrel. I don’t see where 
the general inspector gets his pay when mackerel are sold out of pickle, 
that is, if he gets so much for inspection on a barrel. Perhaps the law 
is altered; if not, there is a good deal of hush money. When mackerel 
are sold out of pickle it hurts the market. When the speculators get 
them the fish are all culled over : number ones made of number twos; 
number twos of number threes and they make twelve twenty-pound 
kits out of a barrel. I f  a man buys inspected mackerel he gets what 
belongs to him; if they are not’ inspected he does not. 

The boat which arrived from Ipswich Bay this morning was the An- 
nie Hodgdon with 15,000 pounds of nice cod in two days fishing with 
trawls. 

A school of haddock has made its appearance on the coast during the 
past three days. One man, in a dory, yesterday, caught 500 pounds 
about one-half mile southeast from Eastern Point. If there is plenty of 
bait the small vessels will do well. The prospect is good for all kinds 
of fish. 

GLOUUEBTER, MASS., April 16,1882. 

There were 64 arrivals from the fishing-grounds during tho last week: 
25 from George’s, 13 from the Westein Bank, 2 halibut catchers, and 24 
from shore fishing. Two vessels have done well seining herring : schooner 
Northern Eagle seined 200 barrels in three days; schooner Phantom 
seined 250 barrels last week. Two hundred barrels were caught in the 
trap at Eettle Island. The herring sold fresh to the vessels for bait at 
$2.75 per barrel. The herring have not been so plentiful on the coast 
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fbr thirty-five years. The half-sized herring came fist, then the large 
ones. Yesterday schooner Northern Eagle seined GO barrels at the 
mouth of the harbor. They were schooling a distmce of 20 miles yes- 
terday northeast and southwest. The herring are very large. Them 
are four vessels with seines after herring. The George's vessels are. 
doing better shoe the fresh herring have come. I told George he had 
better take his seine and try to seine some herring. He did so, and 
Sold $430 worth in three days, It appears that all kinds of fish are in- 
Shore. The mackerel are close to the shore. Vessels went out of New 
Pork Saturday and returned Monday morning with 150 barrels of 
mackerel-so they are close to the shore. Twenty-four thousand pounds 
Of large cod were caught last week in 7 fathoms of water off Now- 
buryport Bar. Haddock have been caught within ono-fourth of a mile 
from the shore in large numbers. Whales are close to the shore. 1 
W i l l  tell you about the water : The last day of April the water was 60 ; 
the first day of May it was 46. This is the third time I have seen it 
Work the same way. It happens on a high course of tides. 

Fresh fish are low. #alibut sold yesterday at  5 cents per pound. 
Baddock sold at  90 cents-per hundred pounds and fresh cod at  one and 
one.half cents per pound. 

GLOUUESTER, MASS., May 7,1852. 

During the past week there have been 36 arrivals from George's, aver- 
aging 18,000 pounds per vessel. Right sail arrived from Western Bank, 
averaging 60,000 pounds to a vessel ; four sail with fresh halibut, aver- 
aging each 45,000 pounds ; twenty-two sail from shore-fishing, averag- 
ing 12,000 pounds to a vessel ; 12,000 pounds have been landed by the 
small boats. Three hundred and thirty-five barrels of herring have 
been caught and sold here during the last week. Xost of the herring 
sold at $3 per barrel to the fishermen for bait. Fresh halibut are low ; 
they sold by the cargo yesterday at 48 cents per paurtd. The price of 
all other fish is the same as last week. The seining aE herring is a new 
branch of the business, in which there are four uessols. engaged when 
there is a chance. I thought the storm would drive them off, but it did 
not seem to. The men went down to their nets this; morning and ob- 
tained one-half barrel to the net. The weather bas been very bad here 
since Wednesday, the wind northeast blowing a gale.. There is a heavy 

on the coast. A large fleet of vessels is in the harbor waiting for a 
chance to go out. 

One salmon and one mackerel were caught in the trap at  Kettle Island, 
Qhces te r  Harbor, yesterday. The salmon weighed 9 pounds and sold 
at 60 cents a pound. 

QLOUUESTER, MASS., .&&?ty 14,1882. 
More fish were landed at Qloucester last week bbn any other during. 

thbj Neason. There have been 53 arrival8 from thrs fishing grounds-11 
'ail from Western Bank, with good fares; 28 sail from George's, with. 

Bull. U. 8. F. O., 8 2 L 2  Eug. 21,1882. 
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good fares; 13 sail from shore fishing; one with fresh halibut, two with 
salt. Yesterday there were a half million pounds of fish in the harbor 
on board vessels. The weather has been bad on the coast. The fish- 
ermen have not had it so bad on the Banks. The schooner Joseph Story 
arrived last night; she has been south after squid. The squid fishing 
is a failure this year. She has been gone three weeks, and got a buclc- 
etful of squid. She has been as far as Newport, and found nothing but 
a few scattering squid. Two barkes arrived yesterday from Liverpool 
with cargoes of salt; so it has been a prosperous week for Gloucester. 
Some of the vessels are fitting out for Greenland. I think fire sail will 
go this summer. 

&rivals for the past week are as follows: 660,000 pounds salt fish 
from Western Banks, 560,000 pounds from George’s, 65,000 pounds shore 
fish, 45,000 pounds halibut, 655 barrels mackerel. A good week’s work. 

GLOTJUESTER, MASS., Z a y  21,1882. 

There have been 20 arrivals from Gloucester this week j 18 from West- 
ern Bank; 3 from the Banks, with fresh halibut; 6 from the inshore 
grounds. 

Mackerel are taken now with seines in Boston Bay and off Chatham. 
Mackerel have advanced-salt mackerel 50 cents on a barrel. The de- 
mand for all Binds of tish is large. Dried George’s cod have advanced 
$1 on a quintal. The fishing looks well for this season. There are no 
mackerel in the market. Schooner Geneva Mertis was here yesterday 
with 50,000 pounds of pollock caught with seines off Ohatham. They 
sold at $1.75 per hundred pounds, which was the largest price paid for 
green pollock since the war. George’s cod have been selling at $3.50 a 
hundred out of the vessel. All kinds of fish are high. You will find 
by the monthly reports on fish that the Western Bank vessels hare 
done well. Two schooners arrived this morning from Grand Bank with 
halibut, 35, 000 each. A vessel is in Boston with 200 berrols of fresh 
mackerel caught off Chatham. 

GLOUUESTER, MASS., May 28,1882. 

cGROWTIX O F  MIRROR C A W P  SENT TO GEORGIA B Y  THE UNITED 
STALTEB FISlf COi?KMISSION. 

B y  E. HEYSER. 

(Letter t o  Prof. S. F. Baird.) 

‘Thinking you might be interested in hearing from the mirror carp 
you so kindly furnished me with in November, 1879, I am pleased to be 
able to inform you that they have grown finely, and now weigh from 4 
to 6 pounds each, and at this time have a large number of young ones 
just ont and hatching. 

OPFIUE OF CLERK SUPEl310R COURT, MORGAN COUNTY, 
Nadison, Ga., Nay 11, 1882. 
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THE FIBIIERIEB O F  THE GULF O F  MEXICO- 

B y  M. L. WOOD, Us S. Ne 

It is my impression that when fully developed, as they doubtless will 
be some day in the near future, the fishing intmests of the Gulf will com- 
pare favorably with those of the fishing banks of Newfoundland. At 
present, however, there is no comparison. 

Another thing that will tend to make Gulf fishing a financial success 
is the apparently insatiable appetite of the Cubans for fish, either fresh 
or salted. Bven now the shipments of fish, alive, on ice, and salted, each 
Reek from Key West, are surprising. 

Now, of course, only small sailing vessels‘; badly equipped and with 
no means of keeping ice, and no facilities for obtaining it, go on the fish- 
ing banks, and in two days’ time fill their wells with all the live fish pos- 
sible, and load with salt fish. If there happens to be a favorable mind, 
Some of the fish are alive, and some that have died are still in good 
ellough order to be either sent north from Pensacola or Oedar Keys, or 
shipped to Havana from Key West. One of the most delicious fishes 
O f  the Gulf, the red snapper, does not live well in captivity, and does not 
take salt very readily. As for myself, I prefer the red snapper to almost 
any other fish, excepting the pompano, when fresh. 

The ‘(snapper banks,” where the fish are caught, and several kinds 
besides snappers are caught together, are quite common in the Gulf; 
their location is always a difficult subject, excepting for a few of the 
well-known ones,close to ports. 

The number of (‘banks’) is much larger than is generally supposed, 
even by the fishermen themselves, as each skipper always holds in re- 
serve some favorite spot, and if necessary to prevent intrusion, will fish 
for hours with unbaited hooks when a supposed rival approaches. 

Again, as there has been no supply, there is but little demand, and 
the fish caught near the northern Gulf coast bring rerylom prices. 
rvhan a suceessful fishing vessel comes in the market is glutted, and at 
other times fish are scarce and the prices high. 

At Pensacola some steps are being taken to handle the fish economi- 
cally, but a8 yet nine-tenths of the fish-the best ones-are sent to New 
Weans. 

1 believe tho places for catching fish in the Gulf are very numerous, 
and the quantities of fish practically inexhaustible. 
I also believe there is a sort of migration from one sort of bottom to  

“uother, depending upon causes which at  present, owing to the lack of in- 
’estigation, are involved in obscurity. This investigation, 1: vory much 
fear, will not be undertaken or carried out successfully until the gov- 
e r U e n t  takes it in hand. No private individual or corporation could 
’eOril to devote tho time necessary to hunting up the rumored banks, 
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or examining a place from which the fish have gone to find out t(he reason 
of their departure. 

There is no reason that I can see why, if the fish banks of the Gulf 
were as well marked out and the habits of the fishes as well understood 
as they are on the Newfoundland banks, the fishing interests of the Gulf 
should not develope enormously. By the refrigerator-car plan-both 
afloat and ashore-every city and town of the United States would be- 
come a ready market for a moderate supply of fiesh fish. Such a plau 
would require the attention of oapitalists to be drawn to its advantages, 
and these advantages would only show themselves when the sources of 
the supply have been accurately determined, and the conditions affect-. 
i n g  the supply well enough investigated. This would require the loca- 
tion and the limits of each “snapper” bank to be practically determined, 
so that steamers fitted for rsfrigerating could make the rounds of a cer- 
tain number of banks, and lose no time hunting a very indefinite spot, 
such as most of the snapper banks of the Gulf are at present. 

U. S. S.  GEDNEY, 
N a v y  Yard ,  New York, May 17,1882. 

8UGGESTIONS F O R  TKANRYLANTING 6: &ADIS FROM ‘ERE PAClIFIC 
OClEAN TO T R E  ATCANTIC. 

B y  R. E. C. STEABNS. 

(Letter to  Prof. S. F. Baird.) 

In relation to the transplanting of the West American clams, G l y  
cin2eris gencrosa, Saxidomus aratus, and 8cl~izotlLcurus rzuttaUii, to the 
Atlantic seaboard of the United States, I have to submit the following: 

Immediately after the receipt of your letter of the 6th February, re- 
ferring to the first species, and Mr. Hemphill’s recommendation thereof 
as a valuable edible, I took the necessary steps to inform myself as to 
the best locality from which to obtain a supply, and subsequently made 
arrangements, which are nom pending, for a supply to be sent me 
promptly by ex@ess as soon as the tides are low enough to permit the 
same to be obtained, and pave particular and explicit instructions as to 
the manner of packing, so that no lack of care need occur to prevent 
the succgssful transmission as far as San Brancisco. Transmission is 
much more direct, and less time is lost, by forwarding from Olympia on 
Budd’s Inlet (which appears, ex-erything considered, to be the best place 
to  obtain them), via Portland, Oreg.; Portland and Olympia being con- 
nected by rai1, and the steamer communication between Portland and 
San Francisco being more frequent than by the Puget Sound steamers 
to San Francisco. The Portland market is supplied with Glyoimeris 
from Budd’s Inlet. 
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It is not unlikely that the &xidomi, recommentled by Mr. Dall, and 
my favorite 8cSoAixothawus, can also be obtained at  the same place and at 
the same time, which will save great trouble and expense and kill three 
“birds with one stone.” I am of the opinion, however, that in order to 
be successful, I shall have to go up myself. As to the method of con- 
veyance, after a careful consideration of the question, and of Mr. Hemp- 
hill’s views, as expressed in his letter to you, of October 17, 1881 (page 
200 of Bull. U. S. I?. U”), I think the plan suggested by him, in the 
main, is the one to be pursued, for I do not believe that any fair per- 
centage of either species can be carried through alive to the Atlantic, 
coast packed in seaweed. All of these species are Gapers, otherwise I 
should think the chances bet’ter. The lowest tides occur in the last of 
May and the first half of June, when the meather is quite warm on this 
side of the continent, and often so on the Atlantic side. Ice, a good 
supply of salt water procured outside of the bay of San Francisco, 
Where it is pure, and careful attention while on the cars will also be 
needed; and finally, the locality on your side wherein to  plant them 
must be determined on beforehand. As to the character of the station 
in Budd’s Inlet, as to climate and sea-bottom, reference to  the Coast 
Survey chart of said inlet, and to the Coast Pilot of Washington Terri- 
tory, will furnish most of $he information necessary in this direction. 
Dr. Dall knows tho climatd peculiaritjes. I have discussed this point 
With various intelligent persons on this side, and a11 parties, I iind, 
agree with me, th& the Chesapeake Bay region is more likely to meet 
the requirements than any other place on the Atlantic side. You are 
better able to judge of this matter correctly than we are here. 

I have a letter from Hemphill at hand. Be informs me that his inten- 
tion is to be hore by the middle of this month and to go east to Minne- 
sota by June 1, if possible. It occurs to me that an arrangement might 
be made m t h  him to superintend the transmission overland and take 
care of the tanks ea route, for then w0 should be morally certain that 
no pairis would be spared to make the experiment a success, so far as 
the transshipment part is related to the whole matator. 

If-you are disposed to authorize the expense, as indicated in the fore- 
going, and thh employment of Mr. Hemphill to take charge, as sug- 
gested, from San Francisco, to your hands, or your orders, pIeasa tole- 
fmph me at once, as I want every moment to push matters, so that the 
Plan above outlined may be carried out. 

Tanks must be made and cans for sea-water, &c., got together, and 
 arrangement,^ made with the railroad folks, so that there mill be no 
hitch to endangor our movements by delays. 

BERKIZLEY, Ob., X a y  8,1882. 
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LIST O F  WATER PLANTS POR CARP PONDS. 

B y  LESTER F. WARD. 

[The following list embraces only such plants as were named in a 
list furnished by Mr. Rudolph Hessel, Superintendent of the Carp 
Ponds. The names given in that list where obsolete are placed in par- 
entheses, the modern ones standing before them. The vernacular name 
of each is added whenever it is known, and the localities of the Ameri- 
can species are given according to the best authorities. When found 
in the vicinity of Washington the particular locality is mentioned. In  
the case of exotics the general region of the globe is stated.] 

RANUNCULACEB. 

Crowfoot family. 

Rawunculus aquatilis, L.-White Water-Crowfoot. 
The type is rare, but  the var. triclboplbyllus, Gray, is common in the 

United States. The var. heterophyllus, DC. (R. heterophyllus, Weber), 
is chiefly a European form. 

Ranunculus multi$dus, Pursh. (Ruwunculw fluviutilis, Bigel) .-Yellow 
Water-Crowfoot. 

East New England to South Pennsylvania, Illinois, and Northwest. 

Common North and West. 
Caltha palustris, L.-Marsh Marigold. Cowslips. 

NYMPHBACEB. 

Water-Lily family. 

Cabombu Caroliiaiana, Gray. (Not in original list, but known to be in 
the carp ponds. Probably wrongly named.) 

Florida to North Carolina and westward. 
Nyntphma odorata, Ait.-Sweet-scented white Water-Lily. 

Found at Great Falls and below the Long Bridge. Common in the 
Northern States. 

Nymphcea tuberosa, Pahe.-Tuber-bearing Water-Lily. 
Western New York to Michigan, Illinois, and probably in the Soutb- 

ern States. 
iVup7iar Zuteum, Smith.-Smaller yellow Pond-Lily. 

Chiefly European ; the var. pumilum, Gray (N .  pu?niZum, Smith), is 
not ram northward in the United States. 
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HALORAGEa. 

Water Milfoil family. 

Nyriophy 1lum.-Water-Milfoil. 
Six species are found in the Northern United States, of which Z. 

spicatum is the most common, and occurs sparingly near Washing- 
ton. 

Hippuris vulgaris, L.-Mare’s Tail. 
New Pork to Eentucky and northward; rare in the United States; 

more common in Europe. 

ONAGRACEB. 

Evening Primrose family. 

UMBELLIFERB. 

Trapa natans, L. 
Europe, Siberia 

Parsley family. 

Oenantke sarmcntosa, Presl. (Pl~ellandrium aquaticum, L.). 
Oregon and Washington Territory. 

PRIMULAOEB. 

Primrose family. 

Hottonia in$ata, Ell. (H. palustris, Pursh.).-Featherfoil. 
Massachusetts to Louisiana. 

\LENTIBULARIACEB. 

Bladderwort family. 

Utricularia vulgaris, L.-Bladderwort. 
Throughout the North and West., 

POLYGONAOEB. 

Buckwheat family. 

Polygonum (awphibium, L. ?).-Water Persicaria. 

OERATOPHYLLACEB. 

Hornwort family. 

Common, Has been sparingly found near Georgetown, D. (I. 

Uevatophyllum demersum, L.-Hornwort. 
Abundant. 
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AXACEB. 

Arum family. 

Acorus calamus, L.-sweet Flag. Calamus. 

LEMNACELE. 

Duckweed family. 

Common. 

Lemna triszclca, L.-Duckweed. Duck’s-meat. 

Lenana minor, L. 

Lemna gibba, L. 

Widely diffused. 

America and Europe. 

Chiefly in Europe, but has been found in Arizona. 

TYPEACEBE, 

Cat-tail family. 

Fypha latifolia, L.-Cat-tail Flag. 

Typ7~a angustvolia, L.-Narrow-leaved Oat-tail. 
Very common. 

Less common, but found in this District and notably in a pond near 
the foot of Eighteenth street. 

NAIADACEBE. 

Pond-weed family. 

potamogetort natans, L.-Pondweed. 
Common. 

ALISMACEBI. 

Water-Plantain family. 

Al48mU natans, L.-Water-Plantain. 

&zgittaria variabilis, var. latvolia, Eng. (Bagittaria latifolia, Willd.).- 
Europe, Siberia. 

Arrowhead. 
Common. 

Europe j Northern Asia, 
Butomus untbeltatus, L. 

HYDROCHARID ACE& 

Frog’s-bit family. 

A@charis Canadensis, Plwmhon. (Elodea Canadensis, Michx.).-Water. 
weed. 

Common. 

Common. 
Vallisneria spiralis, L.-T&pe-grass ; Eel-grass. 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 25 

IRIDACEB. 

Iris family. 
l r is pseudacorus, L. 

Europe ; Siberia. 
JUNCACEBI. 

Rush family. 

Juncus efluszcs, L. (= J, conglomeratus, L.).-Common Rush. 

CYPERACEB. 

Sedge family. 

rscirpus laczcstris, L.-Bulrush. Tule. 
Uommon. 

GRAMINEX. 

Gram ihmily. 

Zizania aquatica, L.-Inciian Rice. Water Oats. 

Qlyceria aquatica, Smith.-Reed Meadow-grass. 

Qlyceria jluitans, R. Br. 

Pestuca jluitans, Leeds. 

Phragnzites communis, Trin. (Armdo Plvragmites, L.).-Reed. Cane. 

Axolla Caroliniana, Willd. 

Potomac Flats, Bc. 

aommon northward. 

Common, but has not been found nearer Washington than Great Falls. 

Europe. 

CRYPTOGAMIA. 

New York to Illinois and southward. 

HOLLAND C)ARP P U T  INTO IIUDSON RIVER ABOUT 1530. 

By BARNET PEEILLXPS. 

(Letter to  Prof. S. F. Beird.) 

To-day Mr. James Benkard, vice-president of our fish cultural asso- 
ciation, told me that his grandfather, Capt. Henry Robinson, had, about 
1830, iirst brought carp from Holland and put them in his ponds at 
Newburg, and that he had therefore reason to suppose that the carp in 
the Hudson were deril-ed from these. In Frank Foret3ter’s ‘6 Fish and 
Bishing,” of 1849, page lGG, you may find a statement to this eEwt, 
Which Mr. Benkard says is substantially correct. 

I have thought these data might be useful when the whole history of 
the carp in American waters is to be written up. 

TIMES OFFIOE, New York, May 31,1882. 
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SHAD-EATCHING- AND CARP CULTURE. 

B y  S. 0. WORTH. 

(Mr nthly report, Department of Agriculture, North Carolina, February, 1m.) 

The chief feature of the present month in fish culture is the refitting 
of the shad hatchery on the Albemarle Sound, Such changes and im- 
provemenb are now being made that we hope to do a work double that 
of any previous year. The hatching capacity, which is nom four mil- 
lion, mill be increased to  nine million a week. The additional space 
added will be occupied by hatching vessels on a new and improved 
method, the eggs being hatched in glass bottles. Fifty thousand eggs 
are to be hatched in a bottle of one gallon capacity, and during the pro- 
cess everything can be seen, and every dead egg removed without re- 
moving the stopper. For this improvement the country is indebted to 
001. Marshall McDonald, of Virginia. 

The method heretofore followed consists in placing the eggs in large 
cones, three feet high (the large end turned upwards), and applying a 
constant jet of water in from below. The apparatus of this kind 'being 
yet on hand and in good order, will still bo used, the glass bottles being 
added to afford greater capacity. This addition, with such other im- 
provements as are now being added, will place North Oarolina on a par 
with any State, and I hope t.hat results will prove us even in advance. 
We shall he more completely equipped than we have ever been, and 
with a stronger purpose. We confidently expect to  double the catch in 
our waters in a few years with native fish, introducing at the same 
time such other flsh as are considered of value. 

No hatching of the land-locked salmon or California trout was under- 
taken the past season, owing to the fact that they were adapted to a 
rather restricted class of streams, while @e German carp wiII prove 
more valuable in the same localities, and in the whole State besides. 
The German carp will suit the western counties, and will a t  the same 
time do equally well in every other quarter of the State. While the 
laud-locked salmon and California trout already introduced are most 
excellent gams fish, we have considered that but a secondary matter. 
While they suit the cold mountain streams, they do not suit the middle 
or lower streams; aud while the carp cannot be recommended especially 
for mountain streams, there is not a mountain farm that does not pos- 
sess every facility for raising them, and in quantities to supply a family. 
We therefore deem it better to suspend the salmon and trout work for 
one season, at least, and make necessary arrangements to propagate the 
carp at home, and in larger quantities than we could hope to procure 
them from the United States Commissioner at Washington. During 
the parst three months 2,600'have been received and shipped by express 
to all parts of the State. 
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Tho demand for carp in the State is far beyond our present ability t o  
supply. This is not surprising when it is known that they growfrommin- 
nows to three and four pound fish in one summer. And this is not all. 
They do this without being artificially fed; and if it should for any reason 
become desirable to feed them, they will eat grain and vegetables 
freely. Names are daily added t the list of applications. It is a great 
pleasure to note this fact, but we beg all those who applied later than 
January 20 not to expect any fish before October or November, for it 
is impossible to supply them. 

Tho board of agriculture, at the last meeting, favored the construc- 
tion of suitable ponds for breeding the carp at home. Much care has been 
taken in the selection of a site for the ponds near Raleigh. We pro- 
pose to build breeding ponds and hatch sufficient quantities annually 
to supply many ponds throughout the State. 

From many sources I learn that dams have broken, and that the carp 
have escaped, and as a general thing the a'pplication is renewed. NOW, 
it cannot be expected that we should furnish such ponds with another 
shipment the present season, until we have sent each applicant one lot. 
This me have to refuse, for we cannot get fully around the first time 
with the short stock at our command. 

The dams should be packed down and built a t  least two feet above 
the level of the water, and as a rule, the waste mater should be carried 
around one end of the dam, through the hillside. 

No time should be lost during the present spring season to  introduce 
water plants into the ponds containing the carp. For this purpose the 
mater lilies and cresses are excellent, and in no case should the ponds 
be left unprovided. 

4) 

SPAWNING O F  CIARP I N  A SMALL BARIN A T  BRENHAM, TEXAS. 

B y  T. We RZOIZRISS. 

(Lottor t o  Prof. S. I". Beird.) 

Two years ago I procured of your department some carp. The lmrgest 
are nom about 2 feet long. This spring I constructed a small basin in 
my yard in which I placed five of them-a haphazard move, for I did 
not know the male from the female. About tho 10th of this month I 
discovered a large number of young fish, which are nom about 2 inches 
in length. My object in this arrangement is to hatch them in my small 
pooh and, when large enough to take care of themselves, t o  place them 
in my ponds, of which I have four separated by dams. The ponds 
altogether are about 400 yards long, from 60 to 60 feet wide, and rary- 
ing in depth from three to ten feet, with muddy bottom. 

BRENEAM, TEX., Muy 17, 1882. 
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CARP CULTURE I N  TEXAS. 

By F. L. POAKURI, Palastine, Tea;. 

[From the Galveston Weelcly News, March 9 and 16, lW2.1 

If young carp fish, three or four inches in length, be placed in a lake 
or brook in March, in September following they will be grown to the 
length of from ten to  fourteen inches, and will weigh sometimes from 
one to one and a half pounds. It requires three years to bring a trout 
up to one pound. Such is the wonderful growth of this new food-fish 
now being introduced into our lakes and brooks for propagation. These 
fish subsist mainly upon vegetable food, but mill not refuse a worm or 
insect when opportunity offers. They grow in any kind of water,” 
but we must beware of waters tinged too strongly with turpentines or 
products of coal distillation. They grow faster with good, natural, and 
abundant food, in nice, pure water. Too much feeding injures the wa- 
ter by the souring of the remaining surplus. The natural food of this 
fish is the products of various water plants, some of which I will now 
proceed to describe : 

1. The great Caladium escule%tunt.-This plant grows luxuriantly in 
water twelve inches deep, or on the banks hard by. It has esculent 
roots, filled with farinaceous and amylaceous matter, and is in some 
places used as human food; hence the specific name. The plant is well 
suited to lakes; also as fish shelter as well as food. Planted in the 
margin of the lake, six to twelve inches deep in water, it will throw up 
continuously, three to four feet above the surface, immensely largo 
leaves, sometimes two or three feet wide and three or four feet long, 
giving the shores or banks quite a subtropical appearance in the size 
and splendor of its foliage. 

2. Nymnplma odorata.-This charming water plant grows in from e 
few inches of water to four feet deep, and yields an abundance of farina- 
ceous matter in its stems, leaves and roots. (See Case’s Botanical In- 
dex, page OS.) It grows luxuriantly in water, and its leaves, one foot 
broad, lie flat upon the water, affording shade to the finny tribes be- 
neath. Its curling stems make a safe lodgment for the eggs of the 
carp, and its pure white flowers which dot the lake over, filling the Val- 
lex with fragrance, ripen seeds which are full of nutrition. 

3. Nuphar advena.-Calhoun, of the Southern Stock Journal, is mis- 
taken as to  the species (luteum) of our Nuphar. The yellow flomers 
of this species have the odor of brandy, and leaves both floating and 
erect. This is the American species. The luteum is the European, 
and the seed contain a large quantity of farinaceous matter, and some 
species are used foq food in other countries. When planted in a lake 
or aquarium it makes a more vigorous growth than any othw variety 
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of aquataic pl&, consequently it contributes morQ toward purifying the 
matter by the large amount of oxygen supplied it, and carbon absorbed 
from it, which is so i&portant to pure water and healthy animal life in 
confinement. We fear that its 
rapid growth renders it too uncontrollable in small pouds, but such 
luxuriance of development well suits it to large lakes, where the ama- 
teur will experience much pleasure in watching its triumphant progress 
Over the maters. 
4. Nelumbium luteum.-There is a strange grandeur and an exquisite 

beauty about this plant which excite the admiration of all romantic lev- 
ers of flowers, a sweet lovliness about them which creates a desire to 
Possess and cultivate some of them. All water lillies are lovely, but 
this one is gorgeous. The flowers are a light canary color, varying 
from light to Pink, and often five inches in diameter, and exquisitely 
fragrant. The seed receptacle, like the flowers standing out of the wa- 
ter, is a flat, circular surface, and constitutes the base of an iiiverted 
Cone, which is perforated with holes for tho accommodation of the nuts. 
These are the water chinquepins. ‘4 The root contains a large percent- 
age of mucilaginous and farinaceous matter, and is said to be ono of the 
best known native vegetables for food.” (See Botanical Index, page 
77.) The tubers are farinaceous and edible.” (See Gray’s Manual of 
Botany, page SG.) We are apprehensive, also, that the plant would 
not suit small lakes on account of its rapid growth ; i t  might fill them 
Up with roots; but give i t  the great lakes of Texas, and we vouch for 
its success and its sublime developments ui yielding food and shelter. 

6. The Nasturtium oBcilzallis, or Cress.-This is a favorite fish salad for 
the table of the Cyprinm. They devour it greedily. 4 L  They are partic- 
ularly fond of‘ water cresses and other juicy plants.” (See Dr. Hessel in 
American Agriculturist, where he teaches us that carp fish can hear.) 
Plant the cress hard by the edge of the lake, and it will send its limbs 
far out in the water. 
6, Zizania aquulica, or Water Rice.-This grass produces many slender, 

h n e a r  seeds, which are farinaceous and well suited to water. When 
alone it flourishes. It grows in shallow water, which is always found 
around well-constructed ponds. 6‘ The luxuriant water oat should be 
Planted in every pond devoted to carp culture. These plants yield 
@eat quantities of seed, of which the fish are extravagantly fond.” (See 
Qaboun, in the Southern Stock Journal, ~01 .  6, No. 21, in which ho 
Calls it Zinania aquatics, or Water Oat), which shows, at least, that he 
was striking at the same thing. 

7. Typha lati$olia, or Water Mace.-This is a grand marsh or aquatic 
herb with nerved, linear, sessile loaves. Tho flowers and fruit are ole- 
Tatad on a dense cylindrical spike, terminating the stem, at least six 

above the roots, but sometimes ten feet. It will grow in mater per- 
haPe six feet deep. Its small nutlets f d l  into its native water and 
germinate in the mud at the bottom. All seeds during the process of 

(See Case’s Botanical Index, page 8.) 
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germination are sweet ana nutritious. It gives a peculiar aspect to 
lakes that is both rare and pleasant. The adornment of our artificial 
lakes should receive some attention. When we visit some of our natu- 
ral lakes we find them almost filled and surrounded with strange and 
beautiful forms of vegetable life, which accornpanments render these 
places a great deal more attractive. ' The very wildness which these 
curious children of nature are capable of superadding to a pure and 
placid lake surrounded by echoing shores and reverberating hills, min- 
gle with the charms and pleasures of such places and sweeten and 
hallow such impressions of the beautiful and picturesque upon those 
seeking the innocent enjoyments of life. We should add these native 
ornaments and rare water plants to our convenient lakes and make 
them the most delightful of the home scenes and associations. 

8. Pancratiurn rotaturn.-In the evening ancl morning, and when the 
clouds are over the sun, this plant unfolds its snow-white imperial flom- 
ers, all arrayed in royal robes, and bearing a white, delicate crown 
about two feet abovo the water or marsh. It is well styled tho 6' mild 
crown imperial." 

9. flaururus cernuus.-This is rather a delicate plant among the aqua- 
tic plants. It waves a small white plume, which bends gracefully to 
the side opposite to the wind, and presents quite a military appear- 
ance among the lake plants for a litile fellow. 

10. Eagittaria hastata.-The foliage of this plant has a very rich ap- 
pearance. The leaves, as the name indicates, are in the form of arrow 
or spear heads, but on a large scale, and are quite peculiar in their 
surface marlrings. Grows two feet high. 

11. h'arracenia purpurea, or P1ava.-Tho leaves of this plant are 
pitcher shaped and are usually half filled with water. The flower is a 
*large nodding, something between the form of a side-saddle and a 
Dutch pillion ; an indescribable curiosity to the uninitiated. 
13. I r i s  1acustris.-This has sword-shape ancl pass-like leaves, and 

large showy flowers, of all the rainbow colors-hence the name. 
13. Pontederia cordata.-This is a strong water plant, and grows in 

shallow water. Through its collection of heart-shaped leaves it throws 
up occasionally a stem or scape, terminated by a beautiful spiko of vio- 
let-blue flowers. The heart-shaped leaves and pretty flowers do not 
stand far above the water's surface. 
14. Acorus calamus, Calamus Flag.-Its creeping roots, which are 

pungent and aromatic, send up sword-like leaves and stems. A valu- 
able addition to lake plants on account of its usefulness as a domestio 
medicine, and a pleasant aromatic carminative. 

I am perfectly familiar with all the above plants and have t'rans- 
planted them to my own fish lakes, and know well that they are useful. 

Anybody can make a pond, but it may not be durable in its planning 
or its structure or in the exit of its superfluous water. The earth should 
be woll packed while i t  is in its naturally moist condition. If too dry 
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or met i t  does not pack well. The best packing is secured by building 
with a scraper and two mules. The mules pack as you go. When you 
have ascertained the elevation of water which you desire, make your 
banks about eighteen inches higher and finish up on a perfect level. 
Eave the top of embakment broad enoogh for a walk-say from four to 
Six feet wide. The sides should slant a t  about forty-five degrees. The 
Burmude grass makes a firm sod. One of our oldest-inhabitant rains 
ran over my dams covered with Bermuda lately and never fazed them. 
Willow holds the dam against fl00ds, but they become trees, and make 
the lake filthy and impure with rotting leaves. Plant no deciduous 
trees about lakes. Plant only such vegetables as fish eat for food, and 
these should be water-plants. 

Some use a square wooden or e round iron pipe or tube for the con- 
duit. Some place this conduit about the desired mater level and others 
Place it almost or quite down to the natural bed and turn the lover end 
U p  to the desired level of the lake surface. In either case the same 
objection obtains-the fish escape. I f  a wire gauze or network be placed 
Over the tube it soon clogs up with moss, and the lake runs over, washes 
domu, and fish escape at last. Another objection is that the least jar 
or wrench of the tube makes a break in the dam, and the consequences 
are ruinous. Here is my plan : I make a solid earth dam aforesaid, 
and at the &le which suits the purpose best, and in the natural ground 
1 dig a ditch large enough for escape of water, very slightly inclined 
dong the declivity of the hillsides, which shall (?ischarge its water gmd- 
Wly  all along its mossy or grassy edge until it  wastes entirely away. 
NO misfortune ever can happen to such an exuent of the waters and no 
fish, old or young, escape in the running season. Very little engineer- 
ing is required for this construction. Once in about two months moss 
and water rice, or other aquatic growth, should be cleaned out of the 
ditch. I used two little ditches on either side of the lake for this pur- 
Dose and that of watering a strawberry patch and a sumner garden in 
the valley between them. 

Some prepare for this by laying a pipe in the bottom of tho lake and 
.dam, and through this turn off the water when necessary, which is very 
seldom. This is all nice; but I still contend for the solid banks. The 
Pipe is foreign matter and resists the settling of the earth and leaves 
just under it a loose stria and perhaps an open fissure where a break 

commence, Also, when you turn off the water tho ash, little and 
bfg, may escape, unless you get down to the mouth of the discharge 
PlPO at the bottom and cover it with a wire screen. This soon gets 

with moss, mud, and trash, which requires another dive, &e. On 
the solid bank system use large hose on the syphon system. Muzzle 
the entrance with wire gauze. Get up on the dam midway; throw 
the hose into the lake and fill TPith water. Thus filled, and while i t  is 
in the water, stop the ond intended for the exit and draw it over the 

and lay it in tho ravine below. Unatop it and tho dischwge com- 
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mences. You can draw out your hose from the bottom of the lake from 
time to time, examine and cleanse the wire screen just below the surface 
of the water and let it down into the bottom again. This is so conve- 
nient. 

Sometimes the crawfish will give you an exit and save you the trou- 
ble of emptying your lake. The crawfish always begins to pierce the 
dam an inch below the surface of the water above. Then he descends 
in a devious way to the other side. He soon makes a spring. If that 
crawfish had to  pass through a bed of loose, wet sand he would never 
make it. Guard his entrance, determined by the above natural instinct, 
with a layer of six or eight inches of sand and he will not turn oE the 
lake aay more. The sand falls in faster than he gets it out. You have 
beat him. 

Never plant a deciduous tree, nor let one stand inside of the lake in- 
closure. Every leaf will tumble before the wind, and rests not until 
i t  sinks to the bottom of the water. This will render the bottom of the 
lake filthy and the water impure. Evergreen trees will not do this. 
Their needle-shaped leaves behave themselves, and lie under their own 
trees to decay. Almost every lakc mhich lies in a hollow or ravine has 
a considerable watershed above. The water collected by this wide table 
of land must be turned around the lake and emptied into the ravine be- 
low. In order to do this it is not absolutely necessary to make one large 
ditch on both sides of the lake. A large ditch begun above, by running 
across the ravine obliquely at the head of the lake and continued b a n  
exit below, is sufficient to discharge the floods that come from hills ~r 
fields above. It is desirable to have one side of the lake accessible by 
an easy descent through a floral garden or undulating lawn. The water 
which runs into the lake on the other side may be turned away by a few 
furrows nicely engineered along the hillsides, so as to empty below tho 
lake also. These striations can be worked into the general design for 
eEect. 

R E S U L T  O F  P L A N T I N G  SHAD I N  TEE MUSIC1NGIU.W R I V E R .  

B y  CHAS. W. SMILEY. 

Young shad were planted by the United States Fish Commission in 
the Muskingum river at Bayard, Ohio, in 1875, and at Zanesville in 187G. 
Mr. G. H. H. Moore, a messenger of the Fish Commission, reported May 
26,1882, that while on a trip with fish to the Ohio river he was informed 
that fifty white shad had lately been taken at the State dam near New 
Philadelphia', Ohio, from the Tuscerawas river, which i8 a tributary of 
the Muskingum. 
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DEUREASE OW FISH IN SQUADISCOT RIVEIC, NEW IIAMPL?I~IRE, os 
AUCOUNT O F  IEEFUSE MATTRR F R O M  DAW WORHS. 

B y  S a  B. SWETT, M. D. 

“Paul may plant,” &e., but there will be no increase, as long i i s  the 
refuse matter from gas works is allowed to flow into the streams. 

In  the year 1839 I went to Exeter, N. H., on Squamscot River, which 
iS a t  the head of navigation, and had great sport in the next spring 
angling for white perch and striped bws, during one tide having 
caught a bushel with rod and line; the beit being young eels, of which 
1 could scoop up a pint a t  a time in the holes in the rocks under the 
darn. After three or four years I found that there was great scarcity 
of bait as well as perch, Be., except dead perch, of which there mere :I 
8 large quantity floating on the surface of the river at every tide. The 
alewives began to appear in less quantities each year, and eels in t,he 
.Winter became very scarce, so much so that from a barrel a day, which 
for years had been an ordinary day’s work for a man, a bushel was 
rarely secured. In 1837-738 bass were so plenty during the winter in  
the river that they brought only one to three cents D pound, on the ice, 
and several teams from Canada and the north loaded there with them 
for a return freight a t  that price rather than go ten miles farther to the 
Sea for frozen codfish as they had intended. The first haul of alewives 
made in the river in a seine amounted to 36 hogsheads, in the year 1818- 
O r  1819, which is as many or far more thau are secured now in an entire 
summer. As the perch became more scarce, as well as the bait :mtl all 
other fish, I began to look for a cause, and found t’hat the Exeter Oot- 
ton Factory had a small gas-meter to make gas for the factory, and the 
whole of the refuse was allowed to flow into the rivor, so that even 
with any bait it was necessary 00 go some distance down 8treaui bolow 
the factory and the oily, tarry mass floating on the surfi~ce of  tlie water 
in that region, to take any fish, and then very few were caught and less 
each year. After a few years a company started some gas works on the 
fiver one-half mile below the factory to supply the town, and dug a 
Gain down into the river to discharge all their refuse thereby, and 

that it is difficult to obtain a mess ever so small of fresh fish in 
the river within four or five miles of those works. Shad, bass, and oc- 
casionally a salmon, and once in the year 1860 a sheepshead of 7 lbs., 
bere taken in the traps or weirs set for alewives; but even tho ale- 

fishery is almost abandoned, and now not a dozen small eels could 
be Wcured under the dam where I could have seaired II million iii a day 

1839 to 1850 or 1860. 
BOSTON, MASS., Jamaica Plain Diculrict, Nay 20, 1553. 

Bull. U. S. F. 0. 8 2 4  Se}lt* 245, 188% 
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A R E V I E W  O P  THE UILUROID P L Y I I E U  FOUND O N  THE P A C I F I C  
UO.%AT O F  TROPICAL AMXRLCA, WITH DESURIPTIONW OB THREE 
NEW MPECIEU. 

B y  DAVXD S .  JORDAN and CHARLES H. GILBERT. 

Our knon~leclge of the marine Siluridz of the west coast of Mexico 
and Central h i e r i ea  has been duo entirely to the labors of Gill, Giiti- 
tlief, and Steinclachner. Sixteen species apparently valid have been 
irinde Imown by these authors, to which three others are added in the 
present paper. Fourteen species were obtained by Mr. Gilbert at Ma- 
zntlaii and Pausma. All of these we have here retlescribed, and the 
~synoiiyiny of the remainiug species is given, together with a key bx 
which they can be readily distinguished. 

Genus BLURICRTBYS Baird IS Girarcl. 
di l i iv ichtkys  Baird & Girard, Proc. Ac. Nat. Sci. Philn. vii, 2G. 

ANALYSIS O P  SPECIES O F  BLURICIITHYS. 

a. Dorsal spine produced in  a band-like filainent which nearly or quite reaches tho 
caudal fin j maxillary barbel and pectoral filament roaching past the vent ; fon- 
tanelle distinct, broader thau pupil; occipital PIVCOSS littlo conspicuous; anterior 
lobo of anal not reaching base of last rays; anal and usually vcntrals above, witb 
a Conspicuous black blotch- - - --. . - - - -  .. . - - - - -. - - - -. . - . - - ... PINNIMACULATUS, 1. 

an. Dorssl spine not prodiiccd in a filament j maxillary barbel reaching little if any 
more than half way to vcnt j pectoral filaruent rarely reaching vent j fontanello 
inconspicuous, not 80 broad as pupil j occipital process prominent, especially io 
tho males j anterior lobo of anal high, in tho adult reachiug past last rays ; a n d  
and vontrals without conspicuous black blotch.. - - -. . . . -. , . -. . PANADIENSIG, 2. 

1. lElurichthys pinnimaculatus Steindachner. 
&Yu~ic?it?bga pintiimaculatua Steindachuor, Ichthyol. Boitrsgo, iv, 15, 18751 

XubitaL-Pacific coast of tropical America; Mazatlan; Altata; west 
coest of Uosta Rica; Panama. 

Head 4& (59 in total with caudal); width of head 5; depth 58 (7). Yo 
I, 7; A. 5, 23. Length (28347) 20 inches. 

Body elongate, compressed, the head broad and depressed, the anterior 
protile couoave, rising rapidly to the front of the dorsal fiu; head con’ 
siclerahly broader than deep; interorbital space about 15 in head; 
breadth of mouth about 2 ,  length of snout 5.  ye moderate, anterior, 5 
to  7 in head, placed close to the angle of the mouth, and not inucli abO‘JO 
its levcl. 

Teeth all poiuteti j vomerine and palatine teeth, forming a continuous? 
rather narrow, crescentiform banil, the four different components i d ’  
catcd by Nlight constrictions, which are most distinct iu tlie younBj 
vomerine bands somewhat broader than palatine bauds, which arc not 
prolonged backward. 

taf. viii. (Nta ta ;  Costa Rice; Panama.) 
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Rlnxillary barbels compressed and band-shaped, their attenuated tips 
reaching illore or less past the front of the anal fin. 3fental barbels 
Bhort, nearly 3 in head. 

Occipital process longer than broad, ascending rather steeply back- 
Ward, forming an angle with the rest of head, reaching ne;wl$ to the 
base of the dorsal, its surface covered with sniooth skin. ~OIltalldl6 
rather broad, extending from the snout to the base of the occipital 
Process, its posterior part iiarrow, groove-like. Shields of head nlostly 
S1uooth7 the temporal region and occipital process often with small gran- 
ulations. Cheeks hard and prominent, the region between them axid top 
of head soiiiewhat concave. 

Dorsal spine ending in a long, band-like, obliquely striated and ar- 
ticuhtect fifilsruent, whic~i extends more or less past base of candal. 
adipose fin short and high. Caudal midely forked, the upper lobe 
Wnewliat longest, about one-fifth longer than head. Alia1 somewhat 
eLtiargiliat,e, a little shortor than head, the anterior lobe falling coli- 
aidorably short of the base of the fin. Pectoral spine ending in a band- 
like filament like that of the dorsal spine; the filament varying in length, 
Wually reachiiig nearly to last rays of aual. lluineral process covered 
by soft slcin. 

Color darli brown, with bluish luster, silvery below; a round pale spot 
ill tlio center of fontanelle (traces of whic~i  are seen in all our species 
of Arius a,nd &'luricI~thys) ; fins all pale; the anal with a large, roundish, 
black blotch in front; the upper edge of the ventrals nsually, but not 
always, with a similar black blotch. 

This species is generally abundant along the Pacific coast of tropical 
America, although less common than Bluriohthys panamensis. It 
reaches a length of about 2 feet. Specimens were obtained at Mazat- 
h n  and Panama. 

SPECIMENS IN UNITED STATES NATIONAL MUSEUM. 

2S192. 3faeatlan. Gilbert. 
28347, Maxatlan. Gilbert. 
29447. Panama. Gilbert. 
29456. Panama. Gilbert. 
31016. Ptinama. Gilbert. 

Panama. Iiov. Mr. Rowell. 

a* alurichthys panamensis Gill.--Bagru. 
BZuvicAtIqp paitaniensicr Gill ,  Proc. Ac. Nat. Sci. Phila. 172 (!W!IU~; Pan- 

ama); Gllnther, Fishes Cmtr. AIIIOY. 186!t, 476 (copled from 6111); Stein- 
dachiior, Ichth. Beitriige, iv, 14, 1875, tnf.  ii (bfngdalens I3ny; A l h t a ;  

&'luriclrtkfis ~r~iclralicl Gtiutlior, Cat. Fishes Brit. Mus. \r, 179, 1865 ( 6 ,  Panama\; 
Giiuther, Fiehes Centr. Axner. 476, 1869, pl. 81, f. 2. 

-@abitaf.-Pacific const of Central America ; 3Iagdalena Bay ; Maz- 

aead 38 (43); micith of heacl4t; depth 45. I). I, 7 ;  A. 5,31. Length 

I'm m a ) .  

atlQ; Altata; Punta Arenas; Libortiid; P a n m a .  

(29174) 1s inches. 
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Body little elongate ; the head rather broad, but not much depressed; 
the  anterior profile scarcely concave, elevated in front of dorsal fin; 
head somewhat broader than deep j interorbital space about 1% in head; 
breadth of mouth 12; length of snout 38 j eye rather large, 5 to 7 in head, 
placed close to the angle of the mouth, and not much about it; vomerine 
and palatine teeth confluent into a band, the component parts indicated 
by conspicuous constrictions, mor0 or less separated in the young; 
vomerine patches considerably larger than those on the palatines, the 
latter not prolonged backward. 

Maxillary barbels compressed, of varying length, longest in the young; 
in the adult rarely reaching beyond the middle of the pectoral spine. 
Mental barbels short, about 3 in head. Occipital prbcess varying with 
the sex-in the male broad-ovate, somewahat constricted toward the 
base, nearly at3 broad as long, in the females more or less narrow, the 
form and degree of roughness ext’remely variable ; the plates rougb. 
granular in old males, nearly smooth in the females, the occipital pro. 
cess being more or less coarsely striaec; cheeks little prominent; fou  
tanelle narrow, not very conspicuous, forming a groove which extends 
from the interorbital spaco to t h e  base of the occipital process. 

Dorsal spine slender and rather short, not produced into a filamentr 
the greatest height of the fin 1% in head, the anterior margin of the spin0 
weakly and bluntly serrated ; adipose fin short and high; caudal widely 
forlred, the upper lobe little longest, slightly shorter than head ; and 
high anteriorly, emarginate, the auterior lobe much highest in the adult, 
in which it extends considerabl~ beyond the last rays of the fin. Pep 
toral spine slender, ending in a band-like filament, which usually reacW 
about to the vent. Humeral process covered by soft skin. , 

Color brownish above, with bluish and golden reflections, paler be 
low, the white of the lower parts almost everywhere soiled with darg 
punctuhtions, which are especiaIly iiulnerous on the lower side of tb0 
head. Dorsal dusky j other fins pale, more or less soiled by dark points; 
tho pectorals and veiitrals inore or less dusky abovo, but without dis’ 
tinct dark blotches ; barbel dark ; a pale spot in the center of the f o r  
tanellc. 

This species is extremely common for the whole length of the Pat@ 
coast of tropical America. It reaches a length of about 20 inches, aSd 
is known to the fisbermen as trBfigre.” It is rarely eaten. It W$ 
observed by Mr. Gilbert a t  Mazatlan, Punta Aren,as, Libortad, an 
Pan am a. 

We are unable to find the type of this Fpecies in the Museum. 

81’15CIMENS IN TIIE NATIONAL 3fUSEUM. 

28181. Mazatlen. Gilbert. 
25294. MsmtIan. Gilbert. 
30174 (5 qiecimens). Mazatlen. Gilbert. 
29310. Punta Arenas. Gilbert. 
29606. Mazatlan. Gilbert. 
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Genus GALBICHTHYS Cur. & Val. 

Caleiclhtitys C, CP: V. 1Iist. Fat .  Poiss, x;, 29. 

3* Gdeichthys  peruvianus Liitkcn. 
Galeichtkys po.ur*ianus Liitltcu, Vid. Mcdd. 1874, 205 (CallnB) ; Steindachncr, 

Ichth. Beiir. i r ,  34 (Altata;  P :~~~an la ;  CallnB). 

&bitat.-P:tcific coast of tropical America, from 3Iexico to Peru; Al- 

No specimens of t~iis species are in tho Nationel ntuseurn, 
taka; Paname; C ~ I I ~ G .  

go nu^ AWUS * Cuvier I& Valenciennes. 

4 u 8  Cuvier & Valencieunes, IIist. Nat. Poiss. xv, 53. 
Ariodoe, Hmanemaiiclithya, Ouiviiinga, Hmiaviue Ceplialocassie, Nettma, Paaidariu.9, 

i'fotariue, Aviopais, aud Lcptavius of nUthOr8. 

ANALYSIS OF SPECIES OF AK1US.t 

a* Bands of palatine teeth, each more or loss produced backwardst on the pterygoid 
region, from the inner posterior margin or angle; tooth 
villiform ; vonierine bands of tooth contiguoutj or con- 
fluent. (Species zvitli coppery luster in life.) (Netzcma 
Bleeker.) 

b* Ante-dorsal shield large, not crescent-shapcd, its length on the niedian line more 
than one-tenth that of head ; vomerine bands of teeth 
united. 

C. Anto-doid uhield much broader than long, its aiiterior margin truncate ; occip- 
ital process very short, truncate behind; fontanelle 
short, ending obtusely at a point much ncnror tip of 
snout than front of dorsal ; head 3) in length. 

ALATUB, 4. 
Ante-dorsal shield longer than broad, its anterior margin a c u h ;  occipital 

process thort, emarginate behind ; fontanelle large, 
ending acutely at a point nearer base of dorsal than 
tip of snoiit ; head 34 -. . . - -. . ; - - - - - . - - - - .BRANDTI, 5. 

aa. Ante-dorml shield small, orescent-shaped, its length on tho median line muoh less 
than one-tenth head. 

d. Vomerine bands of teeth fully confluent with ouch other, and usually with 
the palatine bands also. 

e. Interorbital area more or less unoven, ridged, or granulated. 
f. Fontanello obtuse posteriorly, not prolonged in a groove behind; shields 

coarsely granular ; barbels short; oaudal loss than two- 
thirds head; hcad very large, 3) in  length.I<1~8sL~nI, 6. 

Borne of tho generio names included in the above synonymy may, perhaps, be worthy 
if All tho American species examined by us are, however, in 01U' opinion, 
"'7 congeneric, although four subgenera rutty bo recognized among them. 

t 4 r i ~ f e l i o  (L.) J. & G., tho common spooies of the coasts of the united Btates, is "'@ i m r t e d  for purposes of comparison. Ariw trosoholi i s  omitted, the dcscription of 
the shields of the head being insufflcicnt for comparison. 
pp!ThiS charactor ha8 not bean verified in A. alatus; which, however, doubtloss agree8 

=----- 

lth 8. bratidti in this respoct. 
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ff. Fonl anelle aciite posteriorly, prolonged in a groove j shields finely gran- 
iller ; barbels rather long; caiidal more than two-thirds 
head ; hcad 4 iu length - .. . - - __. .._ __. INSCULPTUS, 7. 

re. 1ntcrorl)ital space fiat and smooth, a triangular bmootli area extending 
backmard from it. 

g. Gmove of fontanelle :tlmost obsolete, not reaching occipital process; 
occipital process about as broad i L t  Imso as long, ita 
uiargius concave; cau(1d a little shorter than head; 
head 3,$ in lengtli ; sliiclds of head rather coarsely grau- 

99. Groove of fontanelle well defined, reaching occipital process j occipital 
procecrs longer than broad, its margins straight ; barbels 
short, compressed at base j caudal as long as head ; head 
l o n ~ ,  32 in lcngth, its shields finely gr;mul:m ; pcctorals 
aud ventral8 sometimes black at base.PLXrYPOCiON, 9. 

dd. Yomerinc baxida of tcetli separated on the median line ; fontanelle proloiiged 
backward in  a groove; interorbital area with smooth 
ridges. 

IL. Mouth large, its breadth half or more length of head ; spines low, 
loss than two-thirds head; head large, 3+ in length. 

l l h  . - - - - . - -. . - -. - -. . . - -. . . - - - - . ~LANICIFPS, 8. 

ELATTURUS, 11. 
hk.  Nouth small, its breadth much less than half hcad; spines high, 

uot much shorter than head ; caudal nearly as loug as 
liead; head small, 4 in length. .___ _ _ _  ... OWCULUR, 12. 

aa. Bands t of palatine teeth, without backward prolongation on tho inner margin; 
vomerine bands of teeth not confluent; antedorsal 
bllield small, crcsccnt-shaped ; species mostly with blue 
luster in life. 

i .  Eyes placed nwll above level of angle of mouth. 
j .  Teeth 011 vomer and palatines villiform or bluntly conical, not 

granular. (Hemitmalic7~tLys$ Blcolier.) 
k. Interorbital area flattidl aud smooth, without ridges or grann- 

lations j fins not low, the  spines more than half h o d ;  
gill-membranes not meeting iu an angle. 

I .  Fontanelle prolonged backward as a uarrow groove. 
m. Inner edge of bases of paired fins jot-blwk; occipitd 

process short, less than one-third head. 
9 1 .  Occipital process cmargiuate a t  t ip  j bands of palatine 

teeth moderate (varying with age); barbels rather 
short; head 34 in length - __._ ..__ ___. ..ABSIMILIB, 13, 

nn. Occipital process truncate a t  tip ; bands of palatine 
t,eeth small, not twice as large as vomeriue bands; 
barbels rather long ; head 36 in length. 

CBRULESCENS, 14. 
m ) L .  Inner edges of paired fins pale ; occipital process long, 

its length about one-third head, i ts  tip couvez; head 
3% in length ... . ._ ___. . . ___. . . -. .. - __. F~w8.g -. . ---- 

'This charactcr varies somewhat with age, aud may prove nureliablc. 
t This character has not been verified in C @ r U k B C C i I B ,  ntelanopua, anclfiirthi. 
$ = Noturii~s, Leptarius, and Briopis  Gill. 
$ Silurus folia L. Syst. Nat :  Bvi1~8 milberti Cnv. & Val. xv, 74 : Brim eqU1'8tris 

€3. & G .  Proc. Ac. Nat. Sci. Phila. 1855, 26. Cape Cod to Texas; everywherc very 
abundant along the Atlantic coast of the United States. 
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ZZ, Fontanelle not prolongcd b:wliward in a groovc; bases of 

paired fins palc ; body sl(*ndcr ; caudal about as long as 
head . - -:. . . . . - -. . - I .  -. . - - -. . . . -. GUATEMAI~RNSIB, 15. 

kk. Interorbital area with smooth ridges ; fins very sniall, tho 
spines less than half head; fontanelle very hhort, not 
prolonged in a groove behiuil ; gill-membranes meeting 
in an angle; shiclds smoothifill; vomerino bands scpnr- 
a te ;  barbels ertremoly long; head 4 in length ; body 
very slender.. - - - . - -. . - -. . - ~ - -. - - - - .DOWI, 16. 

kkk. Interorbital area with four very rough granulated ridges; 
shlelds of head coarsely graunlar j vomerine a i d  pala- 
tine tceth on each side conflncnt. i n  a small roundish 
patch ; gill-membranes not forlniug an angle j fonta- 
uclle prolonged backward in  a groove; spines high ; 
hcad 44 in lciigt,h .. . . - - - - . -. DASYCEPHALUS, 17. 

i j .  Teeth on vomer and palatines grauular (Ariua C. & V.) j shiclds 
not very rough ; foutrtnellc groove-like posteriorly. 

o. Vomerinc teeth coarsc, the patches near together; ven- 
trals pale; head 3% in  leiigtli. .. - - -. ._ ._.. FL'IvrxiI, 18. 

00. Vomcrino teeth small, the patches widely sopparated ; 
vcntrals jot-blnck on tho inner margin; head 34 ~ I I  
length .. --.. .__. . - -. . . ..__.. .__. _ _ _  .MELANOPUS, 19. 

hh. Eyes placed very lorn, not above the level of the 'angle of tho moiith 
(Catliorops J. & G.).  

p. Body slender, compressed; shields of head rugose 
rather than granular j fontanelle groove-like postcri- 
orly, interorbital arca with smooth ridges ; fins high; 
jaws thin, Rith thin lips ; teeth on palate blnntish- 
conical, forming two largo pnt8ches, separated 0x1 tho 
median line by a very widc ~ p a c o  ; barbels long. 

~~PPOPHTI~ALMUS, 20. 
Q. Ariue d a t u  Steindachner. 

Briue alatue Steindachner, Ichth. Beitr. iv, 19, tpaf. vi, 1875 (Panama); Steind- 
achner, Zur Fisch-Fauna des Csuca l i d  der Fliisso bci Gneyaquil, l880,45, 
taf. v f. 2 (Guayaquil). 

-@&itat.--Pacific coast of Tropical America ; Panama ; Guapquil. 
This species is known to us only from the accounts given bx Dr. Steind- 

"hner, 
'. A ~ ~ u s  brandtii Steindachner.-Bagre Colorado. 

&ius brandtii Steindachner, Ichthyol. Beitrzgc, iv, 21, taf. ij i ,  1876 (Altata; 
Panama). 

-@abitnt.-Pacific coast of tropical America j JIazatlan; altata; Punta 
Arenas j Pansma. 

uead 3% (3%); width of head 43- (49); depth G (6%) j length (3S230) 
24 inches. D. I, 7 ;  P. I, 12; A. 3, 16. 

comparatively robust, broad anteriorly; ] l e d  not much de- 
pressed, broader than high ; eje moderate, 7 to 8 times in 1mgt.h of head; 

of interorbital space 13; breadth of mouth 1$; length of snout 3Q. 
Teeth a11 villiform; ban(1 of vomerine teeth simple, trapeeoicid, qusci- 

longer than broad, without dirision 011 lnediaii line; band of 
Palatine teeth very lerge, each sepsratecl in  ~ o u n g  Rpecimens from tho 
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vomerine band by a narrow toothless line; in old specimens the vomerine 
and palatine bands are wholly confluent; each palatine band with a 
narrow backward prolongation on the median line. Band of premax- 
illary teeth broad, about six times as long as wide. Lower jaw in- 
cluded. 

Maxillary barbel nearly or quite reaching gill-opening. Outer mental 
barbels about two-fifths head ; the inner nearly four-fifths. 

Ante-dorsal plate much larger than usual in this genus, shaped like 
an armorial-shield, its posterior margin concave, its anterior end acute, 
wcdged into a deep emargination of the occipital process, the two be- 
coming co-ossified with age. Length of ante-dorsal plate on the median 
line 5 to G in head, a little more than its width j occipital process short 
and broad, much broader than long j its median line with a broad keel, 
its edges nearly straight. Shields all coarsely granular, the granula- 
tions anteriorly forming radiating striae. 

Fontanelle large: claviform, broadest posteriorly, its posterior end 
about midway between tip of snout and front of dorsal; its greatest 
breadth about equal to the diameter of the eye and one-sixth its length; 
a short groove extending backward from its obtuse tip j sides of fonta- 
nelle bony and granulated for its whole length, the granules extending 
forward to opposite nostrils. 

Dorsal spine strong, 1% in head, moderately compressed j pectoral 
spine 16 in head. Axillary pore obsolete. Humeral process coarse, gran- 
ular, broad, nearly half length of pectoral spine. Base of adipose fin 
scarcely two-thirds length of anal, its posterior margin little free. Cau- 
dal deeply lunate, small, its upper lobe @lightly the longest and nar- 
rowest, 1% in head. Ventrals not quite reaching anal j vent much nearer 
base of ventrals thau anal. 

Dark brown, with strong bronze luster above, white below ; dorsal 
dusky, especially above; pectorals blackish j anal dark; caudal rather 
pale; ventrals usually dark towards the tip, their inner side pale; 
maxillary barbel dusky ; mental barbels pale. 

This species is not rare along the Pacific coast of tropical America, 
specimens having been observed at  Mazatlan, Punta Arenas, and 
Panama. A t  Mazatlan, i t  is known as “Bagre Colorado”, and is said 
to reach a larger size than any other of the Cat-fi.crhes. It is used for 
food. 

SPECIMENS IN UNITED STATES NATIONAL MUSEUX. 

28230. Mazatlan. Gilbert. 
29254. Mazatlan. Gilbert. 
29262. Panama. Gilbert. 

f f i ius Izesskri Stoindachner, Iohth. Beittiige, iv, 24, 1876, taf. v (Altata; 
6. Ariue kessleri Steindaohner. 

Panama). 
Hubitut.-Pacific coast of tropical America ; Altata ; T anamEt. 



BULLETIN OF THE UNlTED STATES FISH COMMISSION. 41 

Head 3& (4); depth G (7); width of head 4;  length (29352) 14 inches. 
D. I, 7 ;  A. 4, 13. 

Body rather long and low the head long, broad, and much depressed, 
much broader than deep. Eye very small, about 10 in head, placed 
Fell above the mouth. Interorbital space 2 in head; snout 3&; breadth 
of month 2. 

Mouth large, with thickish lips, the upper jaw considerably pro. 
iecting. Teeth all villiform, rather pointed. Vomerine patches rather 
large, roundish, usually fully confluent into a trapezoidal band, with- 
O u t  division on the median line, and separated h ~ ’  a very narrow 
Groove from the palatine bands. Palatine bands very large, broadly 
triangular, with a backward prolongation from the inner margin, as in 
a. brandti. (Teeth on vomer and palatines all forming one continuous 
band in old specimens, according to Steindachner). Bands of teeth in 
jaws broad, the jaws strong. Barbels rather short and very slender, 
the niaxillary barbels reaching little past base of pectoral j outer mental 
barbels about reaching gill-opening ; inner about as long as snout. 

Ante-dorsal shield short, crescent-shaped, rough, but without median 
keel. Occipital process long, narrowly triangulm, its edges straight, 
it8 length one-fourth to one-half more than it8 width at  base, its 
median line sharply keeled. 

Fontanelle broad and shallow, its posterior end obtuse or almost 
truncate, its tip not prolonged in a groove, its edge bounded by a bony 
ridge, which is not granulated in front of middle of eye ; end of fonta- 
nelle about midway between tip of snout and front of dorsal; its 
meatest width about equal to length of eye. Shields of head d l  very 
Coarsely granular, the roughnesses extending forward about to the eye. 
Qill-membranes forming a very broad free fold across isthmus. 

Dorsal spine moderate, a little more than half head, about eqtxitl to 
PWctoral spine. Humeral process triangular, granular, not quite two- 
fifths length of pectoral spine. Axillary pore obsolete. Adipose iin 
long and low, its posterior margin llttle free. Uaudal short and broad, 
tho upper lobe longest, 1% in head. Anal and ventrals rather small, 

vent close behind the latter. 
Color dark brown, with bronze reflections; belly white. Fins all dusky 
one specimen, in the other mostly pale. Maxillary barbels dusky ; 

Two hrge specimens were obtained at Panama. 
others pale. 

SPECIMENS IN UNITED STATES NATIONAL I\IUSEUM. 

29252. Panama. Gilbert. 
29413. Panama. Gilbert. 

’. Wue ineculptue, ‘ip. uov. 

D. 1, G A. 4 , ~ .  
Bead 4 (48); depth 5% ( G Q ) ;  width of head 49. Length (39416) 134 

Body moderately elongate, little compressed, the caudal peduncle 
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slender and short. Head shortish, low and broad, anteriorly depressed. 
Eye rather large, G& in head, placed rather high ; interorbital space flat 
and nearly smooth, 2 in head; snout 3 ;  breadth of mouth -13. Snout 
very bluntly rounded, almost truncate in front. 

Mouth large; teeth all villiform; romerine bands of teeth large (fully 
confluent with each other in  the type, partly separated in smaller exam- 
ples), and with the large, club.shaped band on the palatines, from which 
they are separated by a slight furrow and constriction; palatine band 
of teeth with a backward prolongiltion. Premaxillary band of teeth 
large. Maxillary barbellong, somewhat compressed, extending to middle 
of pectoral spine. Outer mental barbel reaching base of pectoral spine; 
inner 2 in head. 

Ante-dorsal shield short, crescent-shaped, without median keel, its 
tips produced, its length on the median line about two.fifths the length 
of on0 of its halves. Occipital process about as broad at base as long, 
with ;I moderate median keel, its lateral margins somewhat concave. 
Fontanelle becoming gradually contracted at  a point a little nearer bast: 
of dorsal than top of snout, thence forming a narrow groove, which ex- 
tends to within the diameter of the pupil uf the base of the occipital 
process, this groove sometimes nearly obsolete. Greatest width of fon- 
tanelle about three-fifths diameter of eye. Granulated strise extending 
along the sides of the fontanelle to a point opposite or in front of niiddle 
of eye. 

Shields of head finely and evenly granulated, the roughnesses more 
uniform than usual and many of them arranged in lines, especially an- 
teriorly. Opercle not striate, the skin marked with fine vermiculatious. 
Gill-membranes forming a broad fold across the isthmus. 

Dorsal and pectoral spines long, about equal, 1& in head. No axillary 
pores. Humeral process very large, triangular, finely grannlar, about 
half as long as pectoral spine. Adipose fin large, without free tip. 
Upper lobe of caudal longest, 1; in head. Anal and ventrals moderate, 
the vent close behind the latter. 

Color rather pale; belly pale. Fins and barbels all pale, or biit 
slightly tinged with dusky. 

A single adult male specimen was obtained a t  Panama. Two smaller 
ones are in the Museum collection, also from Panama. 

SPECIMENS IN UNITED STATES NATIONAL MUSEUM. 

29415. Panama. Gilbert. 
30977 (2). Panama. Rev. Mr. Rowell. 

driw planiceps Steiiidachner, Ichth. Boitr. iv, 26, tnf. iv, 1875 (Panama; 

? Sciadee troecheZi Gill, Proc. Ac. Nat. Sei. Phila. 1863, 171 (Panama). 
Xubitat.-Pacific coast of tropical America ; Alh ta  j Panama. 
Head 4 (4t)j depth 5& ( 5 3 ) ;  width of head 5; length (29417) 11 

8. Arius planiceps Stoinilnchner. 

Altatn). 

inches. D. I, 7 j A. 4, 13. 
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Body comparatively elongate; the head small, rather imrrow, de- 
pressed anteriorly ; the snout rather narrow and moderately rounded. 
I3ya moderate, placed well above mouth, its length 54 in liead. lnter- 
orbital space flat and smooth, 2& in head ; snout 39 ; breadth of moutli 2. 

Mouth rather large, with thickish lips. Teeth villiform. Vomerine 
bands moderate, confluent with each other and with the iuuol~ larger 
ovate palatine bands j a slight constriction or furrow Inarliiiig the 
divisions. Palatine bands each with a backward prolongation. l’re- 
maxillary band moderate. Barbels very short ; maxillary barbel scarcely 
or not rpching to base of pectoral ; outer mental barbel scarcely past 
gill-opening below; inner shorter than snout. 

Ante-dorsal shield short, anteriorly truncate, not keeled, the length 
on the inedian line about half of one of its halves. Occipital process 
subtriangular, rather narrow, truncate behind, its margins straight, 
becoming concave forward, its width a t  base about equal to its longtli ; 
fontanelle an almost obsolete groove, its posterior end not reaching base 
of occipital process by about the diameter of the eye; the groove exteutl- 
iiig forward to a point about midway between tip of snout and base of 
dorsal spine. Anterior to  this point is a n  equilateral triangle, flat, cov- 
ered with smooth skin, the base of the triangle formed by the smooth, 
flattish, interorbital area. Shields of head rather coarsely granular- 
striate, the granulations beginning anteriorly about opposite posterior 
margin of eye. Opercle scarcely striate. Gill membranes forming rz.. 
luoderrtte fold across the isthmug. 

Dorsal spine high, about equal to pectoral spine, and but little 
shorter than head. No axillary pore. Humeral process triangular, 
granulated a little more than one-third length of pectoral spine. Adi- 
Pose fin rather long. Upper lobo of caudal longest, a little shorter 
than head. 

Color brownish, not very dark; belly pale, thickly speckled with 
brown ; fins more or less dusky ; maxillary barbels black ; mental bm- 
bels pale. 

They disagree in several 
details from Steindachner’s description, and it is possible that they be- 
long to a different species. The head in Steindachner’s types is 32 to 
38 in  length, and the occipital process is narrower and less wiclened mi- 
teriorly, 

Ventrals and anal moderate. 

Two specimens were obtained a t  Panama. 

SPECINENS IN UNITED STATES NATIONAL MTJSEUX 

29417. Panama. Gilbert. 
20500. Panama. Gilbert. 

9* A r i ~ e  troecheli (Gill) Giinther. 
Sciades lrosclslii Gill, Proc. Ac. Nat. Sci. Phila. 1b63, 171 (Ponaru:~). 
Ariua troscltelii Giinthur, Cot. Fish. Brit. Mus. \’, 1864, 150 (copicd from Gill). 

.&bitut.--Pacific coast of Central America ; Panama, 
This spcoies is app:wently re1ated to, A .  pZatziceps, h., biit on tlccot!nt 
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~f the insufficiency of the description we are unable posit'ively to assign 
its place in the genus. It may possibly be identical with A .  planiceps. 

The type of the species canriot now be fouud in the Museum. 

10. Ariue platypogon Giinther. 
Brim platypogon Giinther, Cat. Fishes Brit. Mus. v, 147, 1864 (San Jose de 

Guatemala) ; Stoindechner, Ichthyol. BeitrSge, iv, 17 (Magdalena Bay ; 
west coast Central America; Calla6). 

Ha,bitat.-Pacific coast of tropical America', from Lower California 
to Peru; Magdalena Bay; Mazatlan; Libertad; Punta Areny;  San 
Jose de Guatemala ; Panama; CallaB. 

Head 3+ (e)j width of head 49; depth 5+ (6%); length (282S6) 154 
iuches. D. I, 7; A. 4, 14. 

Body rather elongate, the head not very broad nor much depressed, 
a little broader than deep. Eye rather large, 5 to G in head. Interor- 
bital space slightly more than half head, a trifle less than width of 
mouth ; length of snout 3& in head. 

Teeth all pointed; bands of vomerine teeth small, roundish, their 
boundaries traceable by a slight depression in the young, in the adult 
fully confluent with each other and with the palatine bands; palatine 
bands broad, ovate, several times as large as the patches on vomer, 
continued backwards over the pterygoid region ; premaxillary band 
mther broad, 6 to 6 times as broad as long; maxillary barbel reaching 
past base of pectoral in t'he ioung, not to gill-opening in the adult ; its 
base a little broader and more compressed than usual in Arius; outer 
mental barbels 2 in head; inner 2&. 

Ante-dorsal shield very short, lunate, subtruncate in front, its breadth 
more than three times its length on the median line. Occipital pro- 
cess long, triangular, with straight margins, its length about 13 times 
its widtb in front, its broad mediau line rather sharply keeled. I n  the 
young it is proportionally shorter, little longer than broad. A t  the 
beginning of this keel is the end of the long, narrow, groove-like fonta- 
nelle, which extends forward to a point jus t  behind the exe, where it 
merges into the flattish and smooth anterior part of the head. Shields 
of head all finely granular, the granules rarely forming distinct lines. 

Dorsal spine long, 1& to l& in head, tbe soft rays projecting beyond 
the spine. Pectoral spine about as long as dorsal, sharply serrate be- 
hind, the anterior serrae not very sharp ; axillary pore small or absent. 
Humeral process nearly smootfi, rather narrow and short, lialf length 
of pectoral spine. Adipose fin short and rather high, its base barely 
two-fifths length of base of anal. Candal deeply forked, its upper lobe 
longest, and slightly falcate, about as long as head. Ventral8 reaching 
anal in the females, shorter in the males. Vent nearer base of ventrals 
khan anal. 

Color in life very pale olive brown, with bronze arid blue reflections; 
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white below. Pins all pale, the tip o€ anal and edges of caudal somewhat 
dusky; female with fins ra,ther darker, the upper edge of the pectorals 
and ventrals largely black; in the male these fins are pale, or somewhat 
brown above. Maxillary barbels blackish; lower pale. 

Generally abundant along the Pacific coast of tropical America. 
Specimens were observed by Mr. Gilbert a t  Mazatlan, Libertad, Puutn 
Arenas, and Panama. It reaches a length of about 1s inches, and is 
seldom eaten. 

The males of this species, according to Dr. Steindachuer, carry tlie 
eggs  in their mouths until after hatching. 

SPECIMENS IN UNITED STATES NATIONAL MUSEUN. 

28215. Mazatlan. Gilbert. 
28'259. Mazetlsn. Gilbert. 
2S262. Mazatlan. Gilbert. 
25286. Mazatlan. Gilbert. 
20257. Punta Arenas. Gilbert. 

11. Ariue elatturua, sp. nov. (29408.) 

Head 3% (a&); depth 52 (633; width of head 4#; length (29408) 12g 
inches. 

Body low, not very elongate, the head rather short and very broad, 
much broader than deep, the snout depressed and very broadly rounded, 
almost truncate. Eye moderate, placed rather high, its diameter 7 in 
head. Tnterorbital space 2Q in head; snout 3k; breadth of mouth l$. 
Mouth large, with thickish lips, the upper jaw considerably project- 
ing. Teeth on vomer and palatines villiform, but bluntly conical, less 
acute than in most or the species. Vomerine patches oblong, small, 
separated by a narrow interspace from each other and from the palatine 
bands, which aro roundish and comparatively small, with a backward 
prolongation. Teeth in the jaws in broad bands. Barbols rather short, 
the maxillary barbels reaching a little past base of pectorals, the outer 
mental barbels a little past gill-opening, the inner a little more than one- 
third head. 

Ante-dorsal shield not very short, crescent-shaped, with e distinct 
median Ireel, its lengt,h on the mediau line about one-third its breadth. 
Occipit:~l process short, broadly triangular, with concavu sides M liich 
spresd out abruptly near tho base, foyming a sort of ahoulder ; its length 
scarcely equal to its width at  base. Median keel well develol?ed. 

hn tme l lb  broad and shallow, abruptly narrowed posteriorly ; k t  :I 
Point a little nearer base of dorsal than tip of snout, but  extending as 
a groove to a point distant less than a diameter of the eye from the base 
of the occipital process, this groove iridisti~~ct in the smaller specimen. 
Greatest width of fontanelle acarcaly more than half eye. Shields of 
head granular-stritLte, the roughness less coitrso than in A .  1;essleri. 
Interorbital space\ with two prominout riiigos and Ilunorous strie, lion6 

I). I, 6 ; A. 4, 14. 
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of them granular, the granulations chiefly confined to the region behind 
widest part of fontanelle. Opcrcle striate. Gill-membranes forming a 
moderate fold across isthmus. 

Dorsal spiue low, shorter than pectoral spine, which is 1% in head, the 
anterior edges of both bluntly serrate. Humeral process broadly tri- 
angular, granulated, not two-fifths length of pectoral spine, niuclr 
smaller than in A. inscubtus. No axillary pore. Adipose fin long and 
low, without free posterior margin. Lower fins of moderato length; 
vent much nearer ventrals than anal. Caudal short, the upper lobe 
longest, lb in head (a little more than half head in the smaller specimens). 

Fins all 
more or less dusky with dark points. Maxillary barbels dusky, others 
pale. 

Color dusky above, the lower parts soiled with dark points. 

O w  male specimen was obtained a t  Panama. 

SPECINENS IN UNITED STATES NATIONAL MUSEUM. 

29405. Panama. Gilbert. 
30993. Panama. Itowell. 

12. Anus osculue sp. nov. 

Head 3& (4%); depth G& (7%); width of head 43; length (20476) 11 
inches. 

Body moderately elongate, the head short, rather narrow, tapering 
forwards, considerably broader than deep. Eye small, 74 in head, 
placed well above the mouth. Interorbital space 1-& in head; snout 3; 
breadth of mouth 2%. 

Teeth on vomer 
and palatines villiform, but rather coarse and bluntish. Vomerine 
patches small, rather longer than broad, separated on the median line, 
and each also separated by a narrow groove from the large and roundish 
palatine bands, which have a distinct backward prolongation. Preinax- 
illary band of teeth very broad, barely 3 times as long as wide. Barbels 
short, the maxillary barbels reaching slightly beyond base of pectorals, 
tho outer mental barbels scarcely past gill-opening below; inner mental 
barbels about as long as snout. 

Ante-dorsal shield short, crescent-shaped, granulated, but without 
median keel, its length about one-fourth its breadth. Occipital process 
narrow, its edges almost parallel until abruptly widened a t  base; the 
narrow part considerably longer than broad, with curved edges. A 
well-developed median keel. Fontanelle broad and shallow, abruptly 
contracted a t  a point midway between tip of snout and end of occipital 
process, thence continued backward as a narrow groove to a point less 
than an eye’s diameter in front of the base of the occipital process. 
Greatest width of fontanelle about three-fifths eye. Shields cif top of 
head all coarsely and rather sparsely granular, and anteriorlj striate. 
Interorbital space nearly plane, with a few low, smooth ridges. Operole 

(2’3476.) 

I). I, 7; A. 4, 14. 

Mouth very small for the genus, with thick lips. 
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scarcely rugose. Gill.membranes forming a narlow fold across isthinas 
posteriorly. 

Dorsal spine very high, 16 in head, a little longer than pectoral spine. 
Humeral process granular, not quite two-fifths length of prictol.al si’ine. 
No axillary pore. Adipose fin adnate posteriorly. Ceudal long, its 
Upper lobe longest, somewhat falcate, in head. Anal rather high. 

Color brown, with bluish reflections; lower parts dusky, with darli 
punctulations. Fins all blaclcish ; inasillary and outer mental barbels 
dusk y. 

A single male specimen was obtained at  I’aiianis. 
SPECIMEN IN UNITED STATES NATIONAL MUSEUM. 

29456. Panams. Gilbert. 
13. Arius assimilis Giinther. 

Arim assimilis Giinthor, Cot. Fiali. Brit. Mus. v, 146, 1864 ( I d t o  T~sba l ) ;  
Giiuther, Fish. Contr. Amor. 1869,474 ; Steinilachnnr, Fiach-Fsun:i dori Ctinc;~ 
etc. 1880, 39 (no description ; Magdalona Rirrr, in braclciali water). 

t Arius seeinaiii Giinther, Cot. Fish. Brit. Miis. v, 147, 1864 (“Contrnl Aninrica”; 
spixirnen with tho fontmcllo extnndiiig to base of occipital pr0cew). 

I Arizm cwruTescetis Giinther, Cat. Fish. Brit. Mus. v, 14!), 1864 (I-luaniachal). 
drius giuzfetnaZci/sis Steind. Ichth. Beitr. iv, 18, lhT6 (Mrtgdnlcua 13aj ; Altil?n 

Panama). 

HuBitat.-Both coasts of tropical America; 3lagdalena Bay ; Mazat- 
Ian; Altata; Panama; Lake Yxabal (in Guatamala, tzibutary to Bay of 
Honduras) ; fi~agdalena River (tributary to Caribbean Sea’). 

Head 3+ (42 in total); width of head 5&; depth 5 (GE); length (2SS90) 
11 inches. D. T, 7 ;  A. 4, 14. l u  the largest speci~iieii (29313) tlic head 
is 4 in length. 

13ody comparatirelg. elongate, the  head dcpresseci but not very broad, 
Somewhat broader thaii high; eye rather large, 5 to G in length of head; 
width of interorbital space 24 in head ; breadth of month 11 ; Ieiigth 
of snout 3h. 

Teeth all villiform ; bands of roineriue teeth separated hy a rather 
Wide interra], each sniaI1, rountIisii, confluent; with tho iieighboring 
Palatine band, the jiinctioii marlred by a slight constriction ; palxtino 
bands ovate, broad beliincl, varying eoimiderably in size and somen.llat 
in form, the width ranging from one-third dianieter of CJ’U to two-thirds, 
being generally largest, in atlults ; ~ ~ n d  of palatine tcetli without back- 
ward prolongation ; ban<[ of preni;ixiIlary teeth rather broad ant1 sliort, 
its length aboiit 5 times its breadth. Maxillary barbel reaching a little 
Past base of pectoral in tho young, scnrcelg to gill-opening in tlic i l t lu l t  ; 
outer mental barbels 2 i n  ht~nd, iiiner 3. 

Ante-dorsal shield very sI:ort, uarrowly crcscent-shaped, its length 
on tlhe median line not more tht~n half that o i  one of its sidctj. Occipital 
Process siibtri:iiijinlai,r, not quite its long as broad :it hasc, witli a strong 
lllediau Ireel, its edges sliglitly curred. ~1 ‘short distalice in front of 
the bcgiuihg of thc keel is the end of the very xarrow groove-liko 
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fontanelle, which is somewhat widened anteriorly, finally merging into 
the broad, flat, smooth interorbital area, the boundaries of which are 
not well defined j shields of head unusually smooth, a11 finely and very 
sparsely granular, the granules not forming distinct lines. 

\ 

Gill-membranes forming a rather broad fold across isthmus. 
Dorsal spine long, usually, bu t  not always, shorter than the pectoral 

spine, about 13 in head ; axillary pore absent. Humeral process rather 
broadly triangular, not much produced backward, less than half length 
of pectoral spine, its snrface not granular, covered by skin. Adipose 
fin half length of anal, its posterior margin little free. Upper lobe of 
caudal longest and somewhat falcate, about ass long as head. Ventrals 
about reaching a)nsl in the females, shorter in the males. Vent much 
nearer base of ventrals than mal. 

Color olive green, with bluish luster, white below; upper fins dusky 
olivaceous; caudal yellowish dusky at tip; anal yellowish with a median 
dusky shade ; ventrals yellowish, the basal half of the upper side ab- 
ruptly black j pectorals similarly colored, the black area rather smaller; 
maxillary barbel blackish ; other barbels pale. 

Very common at  Mazatlan, where i t  is the most abundant species of the 
genus. It reaches a length of less than 18 inches. It was not observed 
at Panama by Mr. Gilbert. According to Giinther and Steindachner 
this species occurs on both sides of the isthmus. It is not improbable 
that Arius seemuni and cccrulescens Gthr. are identical with it. Our 
specimens answer the description of ussirnilis better than that of either 
of the others. 

SPECIM3NS IN UNITED STATES NATIONAL MUSEUM, 

28161. Mazatlan. Gilbert. 
2518'3. Mazatlan. Gilbert. 
28210. Mazatlan. Gilbert. 
28213 (2). Mazatlan. Gilbert. 
28221. Maxathn. Gilbert. 
28232. Mazatlan. Gilbert. 
28276. Mazatlan. Gilbert. 
28304. Mazatlan. Gilbert. 

14. &ius caeruleacens Giinther. 
4r im cc~rulesoens Giinthor, Cat. Fishes Brit. Mus. v, 149, 1864 (Rio Rhumuchal; west 

coast of Guatemala). 
Habitat.-Pacific coast of Central America j Rio Huamuchal. 
This species is unlrnown to us. It is certainly very close to Arius as&%- 

ilis, if not identical with it. 

15. Arius guatemalenais CXinther. 
d r h 8  giftrlimalertnis Giinther, Cot. Fidi. Brit. Mus. v, 1864, 145 (Guatemala; 

C h i q m n ) ;  Giinther, FisJi. Centr. hmor. 1869, 393 (name ouly) : not d r i u 8  
gc~ulettialennis Stointl. 

Zubitat.--Pacific coast of tropical America j Mazatlan ; Chiapam. 
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Eead 39 (q); width of head 6 (G+), depth GQ (‘7)‘ Length (25140) E& 

inches. 
Body slender, its width anteriorly greater than its depth; caiiclal pe- 

duncle compressed, short ; distance from end of anal to base of median 
caudal rays about one-half length of head. Head depressed, not very 
broad; its depth a t  posterior margin of brenchiostegal membranes less 
than three-fifths it8s width j interorbital region flat, smooth, the smooth 
area forming a broad equilateral triangle, its base at the interorbital 
Space, the apes at a point fonr-ninths tho distance from snout to dorsal, 
the triangle forming the termination of the almost obsolete fontanelle; 
top of head, occipital process, and ante-dorsal shield finely granular, 
some of the anterior granulations only arranged in lines, nono of them 
h radiating stri3e. Occipital process broadly trapezoidal, its width 
slightly greater than the length of its side, with a slight or obsolete 
median carina ; its posterior margin truncated j its sides dightly convex 
Posteriorly, concave toward the front; ante-dorsal shield small, narrow, 
Crescent-shaped, its median length about half the length of its side. 
Eye small, G in head; interorbital width 2-.;- in head ; snout 4 in head ; 
breadth of mouth 2. Naxillary barbel very slender, reaching baso of 
Pectoral spine; outer mental barbel to well beyond margin of branchi- 
ostegal membranes, its length about half head ; inner mental barbel 3 

head. 
Teeth all .villiform ; width of premaxillary band about one-sixth its 

length. Vomerine and palatine bands of teeth, fully confluent on each 
side, forming together a crescent-shaped patch, narrowly divided on the 
median line of the vomer; form of vomerine band similar to that of the 
Palatine band. Palatine band of teeth without baclrmard prolongation. 
%?ercle with radiating ridges ; humeral process granular, narrow, pro- 
duced backward, not quite half-length of pectoral spines ; no axillary 
Pore. Gill-mambraues forming a narrow fold across isthmus. 

Dorsal short, its base about equal to that of adipose dorsal; dorsal 
spine robust, but little shorter than pectoral spine, about three-fifths 
length of head ; its anterior serra small and tuberclo-like; its posterior 
edge, a8 well as that of pectoral, retrorsely serrate; soft rays of dorsal 
‘aYS extending much beyond the spine, the longest about throe-fourths 
length of head. Adipose dorsal about one-half as high as long, its pos- 
terior margin largely free, Caudal very videly forked, the npper lobe 

nearly one-third longer than the lower, RR long as head. Anal 
short and lorn. Distance from vent to base of ventrals slightly mom 
than one-half its distance from origin of mal. Pectoral spine very 
&hOng, much stronger than dorsal spine, its anterior margin with serrm 
hWards the tip, becoming small tubercles towards base; inner edge 
kith strong retrorse serrtz, the soft rays longer than spines, reaching 
th%-fourths distanco to bass of ventrals. 

Oolor very dark bluiah or greenish above ; sides with bronze lustre : 
silvery. Mental barbels white, with black edge; maxillary ban 

D. I, G ;  P. I, 10; A. 3, 15: 

Bull. U. 8. I?, O., 82--4 Oct. 0, 18 8%. 
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bel blackish; fins all blackish, the caudal nearly uniform ; the paired 
fins darkest on the inner sido. Sidesmithvertical series of mucous 
pores, conspicuous in life. 

This species is not uncommon at Mazatlan, where several specimens 
were obtained by Mr. Gilbert. Four specimens from Colima are also in 
the National Museum. It was not observed at Panama. 

The original description of this species is brief and not entirely cor- 
rect. That it was intended to refer to the species here described we 
have ascertained by the examination of Dr. Giinther’s original types in 
the British Museum. 

SPE:(3IMENS IN UNITED STATES N A T I O W  II1USEUX. 

28140. Mazatlan. Gilbert. 
29284. Mazatlan. Gilbert. 
28289. Mazatlan. Gilbert. 
28290. Mazatlan. Gilbert. 
39647. Mazatlan. Gilbert. 
8144 (4). Colima. John Xantus. 

Ltptarius doiuii Gill, Proc. Ac. Nat. hi. Pldn. 18G3, 170 (Pmnmo; “generic” 

Ariiia dovii Giin$her, Fi”iS. Centr.Amer. 1669,476 (copid from GiI1). 

16. Artus dowi (Gill) Giinther. 

diagnoses and memnremonts). 

Habitat.-Pacific coast of Central America; Panama. 
Head 4 (4%) j depth 64 (79); width of head &-; length (29529) 10 inches. 

D. I, 8; A. 4,12. 
Body elongate, narrow and slender, the caudal peduncle 1% in head. 

Eead low and narrow, tapering anteriorly, the snout sub-truncate. Eye 
small, 7 in head, placed rather high; interorbital space little arched, 
with ridges and depressions, 2Q in bead; snout 3+ in head ; breadth of 
mouth 2+ in head. 

Mouth moderate, with thinnish lips; teeth villiform, bluntish; vom- 
erine teeth forming two smallish, rounded patches, separated by a mod- 
erate interspace ; each patch confluent with tho neighboring palatine 
patch, which is rounded and rather large; the suture marked by a con- 
striction. Palatine bands without backward prolongation. Premaxil- 
lary band of teeth broad. 

Barbels very long; maxillary barbel extending well beyond tip of 
pectoral fin; outer mental barbel reacbing well past front of pectoral j 
inner 24 in head. 

Ante-dorsal shield comparatively large, not distinctly crescent-shaped, 
its divisions produced backward, their length about twice tho length of 
tde shield on the median line; anterior margin with two emarginations, 
tho point fitting into an emargination of the occipital process; ante- 
dorsal shield without keel. Occipital process very broad and short, its 
edges nearly straight, its breadth at base considerably greater than its 
length; its median line with 8 rather lorn keel. Fontanelle broad and 
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very short, ending obtusely at a, point not far behind eye, the distance 
from this point to tip of snout 1% in its distance from base of dorsal. 
Each side of fontanella with a conspicuous smooth ridge, the two ridges 
converging anteriorly ; shields of head rather finely granulated, few of 
the granulations forming lines, none of them extending farther forward 
than posterior margin of eye. Opercle striate, 

Gill-membranes meeting below in a sharp angle, forming a, rather 
broad fold across isthmus. 

Dorsal spine very short, its length D trifle less than pectoral spine, 2-& 
in head. Axillary pore obsolete. Humeral process granulated, rather 
narrowly triangular, a little less than half length of pectoral spine, 
which extends barely two-fifths the distance to the ventral fins; adipose 
fin long and low, very nearly or quit0 coterminous with the anal; caudal 
narrow, rather short, the upper lobe longest, 18 in head ; anal rather 
low and short; ventrals short, the vent not far behind them. 

Uolor dusky above, pale below, the fins all more or less dusky; max- 
illary barbels dusky, others pale. 

A single young male specimen was obtained at Panama. 
This is one of the more aberrant species of the genus. It is, however, 

not distantly related to A. guatemalensis, and there is certainly no suffi- 
cient eound for its separation from u Hexanematichtl@’ as a distinct 
genus, “Lptarius” Gill. 

The original type of this species cannot’be found. 

S P E C m N  IN UNITED STATES NATIONAL M17SErmb. 

29528. Panama. Gilbert. 

17. Ariua dasycephalne Glinther. 
Ariua dasycephalue Glinther, Cat. Fish. Brit. Mna v, 1864, 157 (Oahu, Sandwich 

Islands) ; Bteindachnor, Ichth. Bcitr. iv, 1875, 26 (Panama; no doscription). 

Habitat.-Tropical parts of the Eastcrn Pacific; *Sandivich Islands ; 
Panama. 

Head 49 (5;) ; depth 6 (74); width of head 56; length (20400) 11 inches. 
D. 1) 7; A. 4,17. 

Body elongate, compressed behind, tho head small, narrow m d  mod- 
erately depressed anteriorly, the snout not very blunt. Eye rather large, 
placed somewhat above level of angle of mouth, its length 6 in head ; 
width of interorbital space 23 in head; breadth of mouth 24; length of 
snout 3&. 

Taeth villiform, those of vomer and palatines rather coarse, bluntly 

*Three speoies (A&a da8ywphalu8, Chcetodon hztmoralis, and I8Mt1M8 brevipinnta), bo- 
longing to tho fauna the P a c b  Coast of Central America, am recorded by Dr. (Tiin- 
ther from the Sandmich Islands. In these cases we stI’OnglY suspect that there has 
boon a confusion of localities among the spocimons in ibe British iUuseu ,  and that 
all came from America. 
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conic ; bands of vomerine teeth separated, by a rather broad area, each 
confluent with the neighboring palatine band, the two forming a small 
oblong patch much smaller than the eye, the division between the pala- 
tine and vomer scarcely appreciable. Palatine bands without backward 
prolongation. Bands of teeth in jaws short and broad. Maxillary bar- 
bel reaching about to middle of pectoral spine; outer mental barbel to 
base of pectoral j inner slightly more than half head. 

Ante-dorsal shield short, crescent-shaped, a little more than three 
times as broad as long on the median line. Occipital process sub-tri- 
angular, its sides straight, slightly longer than broad, i t R  median line 
rather aharply keeled. Close in front of its base begins the deep fonta- 
nelle, which is narrow and groove-like posteriorly, becoming rather 
abruptly broader above the opercle, then gradually narrowed anteriorly. 

Ridges bounding fontanelle prominent anteriorly to  a point just be- 
hind vertical from nostrils, coarsely granular for their whole length, the 
granules mostly arranged in one series. Between these ridges and the 
eye on each side is another ridge extending obliquely backwards an4 
inwards from above front of eye, likewise very coarsely granular, the 
granules mostly in two series. Shields of head all rough granular, the 
granules forming irregular lines. Gill-membranes forming a narrow 
fold across ist'hmus. 

Dorsal spine moderate, about equal to  pectoral spine, 1% in head. 
Axillary pore present, small. Humeral process broad, scarcely granu- 
lar, about two-fifths pectoral spine. Adipose fin rather long and low. 
Caudal long, the upper lobe longest, somewhat longer then head. Ariel 
long and high, its outline emarginate, its longest rays a little more t,han 
half head. Ventrals long, the vent ~iearer their base than that of anal. 

Color dusky, the entire ventral surface soiled with dark points; fins 
all largely blackish ; barbels black. 

Two specimens were obtained at Panama. This species may be known 
at once by the four granulated ricges, which extend the length of the 
interorbital space. 

SPECIDlENS IN UNITED STATES NATIONaL MUSEIJX. 

29400. Panama. Gilbert. 
20478. Panama. Gilbert. 

18. Ariue f~rthii Steindaclmer. 
Ariue fiirt7di Steindachner, Ichth. BeitrHge, iv, 29, 1875 (Panama). 

Habitat.-Pacific coast of Central America ; Panama. 
This species is known to us only through tho description of Stein- 

dachuer. 

19. M u s  melanopus Giinther. 
Arius melanopus Giinther, Cat. Fish. Brit. Mns. 1804, v, 172 (Rio Motagna; east 

coast of Guatemala) ; Steindachner, Ichth. Boitr. iv, 1875, (Pautlma). 
Habitat.-Both (0) coasts of Central America; Rio Motagua ; Panama. 
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This species is known to us only from the descriptions of Giinther 

and Steindachner. 
20. Anus hypophthalmue Steindachner. 

A h a  Zypopkthalntus Steindachner Ichth. Boitr. iv, 31, 1875, taf. x, (Panma). 
Rubitat.-Pacific coast of Central America; Panama. 
Head 3g (4); depth 4% (54); width of head 59; length (29508) 14 

inches. I). I, 7; A. 2,20. 
Body elongate, compressed, the back rather abruptly elevated at 

front of base of dorsal. Head rather long, narrow, much depresseg an- 
teriorly, as high at  occiput as broad. Snout rather narrow and thin, 
rounded anteriorly j the mouth small, the upper jam much projecting. 
Eye small, placed low, with no vertical range, its middle below the level 
of angle of mouth, 7 in head ; interorbital apace 2+ in head ; breadth of 
mouth 24 ; length of snout 3. 

Palatine teeth small, bluntly conic, almost granular ; vomerine bands 
of teeth separated by a very wide interval about equal to eye j on each 
side, fully confluent with and scarcely distinguishable from the palatine 
band, which forms a large oblong patch rather broadest anteriorly. 
Palatine band without backward prolongations. Both jaws very thin, 
depressed, their bands of teeth narrow. Barbels very long and sldder, 
the maxillary barbel extending nearly to middle of pectoral spine ; 
onter mental barbels nearly as long as maxillary barbel, considerably 
longer than head, extending well past base of pectoral; inner mental 
barbels almost reaching base of pectoral. 

Ante-dorsal shield very short, narrowly crescent-shaped, its length 
on the median line scarcely more than one-fifth its width. Occipital 
process subtriangular, somewhat emarginate behind, in the adult speci- 
men longer than broad, its sides conca-ie. Its sides slope steeply from 
the median line, which forms an angle rather than a keel. A short 
distance in front of the base o i  the occipital process is the pointed ter- 
mination of the long and rather narrow fontanelle, which is widest abovo 
the cheeks, tapering slowly forward and more rapidly backward. On 
each side of the fontanello anteriorly is a ridge composed of a rather 
feeble bone, striate, but not granular, and like the rest of the interorb- 
ital space, covered with thick skin. An oblique ridge extends upwaxds 
and backwards between the above-mentioned ridge and the eye, the in- 
terorbital region being more uneven and covered by thinner skin than 
usual in this genus. Shields of head all rugose, moderately rough, but 
scarcely granular, the depressions being rather of the nature of reticu- 
lating furrows j young specimen with the plates more granular. Oper- 
cle with distinct radiating strioc. Gill-membranes forming a very narrow 
fold across the isthmus. 

Dorsal spine long, 14 in head, considerably longer than the pectoral 
spine. Axillary pore well developed. Humeral process very short, nearly 
smooth, less than one-fourth length of pectoral spine. Adipose fin rather 
high, its posterior margin largely free. Upper lobe of caudal short, 
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scarcely longest, 16 in head. Anal comparatively long and high, its 
longest rays 24 in head, its margin somewhat concave. 

Ventrale moderate. Vent much nearer base of ventral8 than anal. 
Color rather dull grayish brown, with bluish and purple reflections 

above, paler below; 611s all pale, or the lower more or less dusky. 
Maxillary and outer mental barbels blackish. 

This species is not very abundant at Panama, where two specimens 
were obtained. 

Among the species here noticed, this ia decidedly the most aberrant. 
It may bo considered as the type of a distinct subgenus, characterized 
chiefly by the position of the eyes. This group may be known as Cutlbo- 
rops. (Kaoopaw-to look down; dq-eye.j 

SPECIXENS IM UNITED STATES NATIONAL MUSEUM. 

29436. Panama. Gilbert. 
29508. Panama. Gilbert. 

INDIANA UNIVEESITY, 27,1882. 

A POOB SEASON FOB SYXAD BATUZKING IN NOBTEX CABOLINA. 

]By S .  0. WOEWE€. 

(Letter to  Col. M. McDonald.) 

I have been in Raleigh a week getting the aEairs of my shad worlr 
fixed up. We had poor luck at  Avoca; hatched only 2,260,000 fish. 
We attended every haul at Dr. Capehart’s fisheries, and for more than 
a week attended three fisheries on the Roanoke. I also attended three 
other fisheries near Plymouth (on the Roanoke) for three days, and 
many of the dipneta at Weldon. It would appear that the cause W;LS 
due (1) to the cold and variable weather, and (2) to the poor charm- 
ter of fishing done at Sutton Bench, our chief source of supply. 

The catch in Albemarle Sound, according to Dr. Capehart, is smaller 
than usual; but I am disinclined to  think so. He had an iqferior 
season, running about 7,000 shad below last year. The catch on tho 
Roanoke was better than for years; and I learn that the same increascj 
mas apparent on the Neuse and Tar. The Cape Fear was below last 
year very considerablx. Your jars worked beautifully, and the addi- 
tions to  the glass tubes were found unnecessary, 

DEPARTMENT OP AGEICULTURE, 
Raleigh, N. O., Hay 20, 1882. 



BULLETIX O F  THE W T E D  STATES FISH COMMISSION. 55 

A BEVXEW O F  TIIE SPECIES O W  ATOLEPPTORUS FOUND ON TSXE 
ATLANTIC) DOABP O P  TJIE UNITED B'l'ATBf4. 

B y  JQSEPH SWAIN. 

Our knowledge of the Anchovies of the Atlantic coast of the United 
States has been confused and imperfect. Among them I recognize 
three species, the synonymy and diaguostic cliaracters of which I give 
in the present paper. 

I am indebted to Professor Jordan for tho use of ]lis collections and 
library, and for valuable suggestions. 

ANALYSIS OF SPEUIES. 

n. Body olongate, little oompresml, the depth loss than one-nfth the lcngth; snonb 
pointcd; insertion of dorsal about midway betwecn root of caudal and end of 
snout; caudal pcdunclo loiig and slendor; dopth 6 in length; mlvory lateral 
band broad, clin'uso, broader than oyo. D. 14; A. 19. ...,.. PIEBRASCIATUB, 1. 

aa. B d y  compressod, little elongate; tho dopth nioro than one-fifth tho lcngth; insor- 
tion of dorsal nearer root of caudal than t ip  of snout. 

6. Anal basis moderato, i t s  rays about 'LO; snout pointod, projecting much beyond 
lower jaw; dopth 49 in length; silvery lateral band vory sharply donned, 
almost as broad as C ~ O  . - - - - - . - - - - . - - - . - . . -. . . . . . . . - --. . . - . . - - - . DI~OWNI, 2. 

bb. A n d  basis olongate, its rays abont 26; enoiit rather blunt, not projecting much 
beyond lower jaw; dopth about four in  length; silvory latord baud diffuse, 
narrow, not much broader than pupil. .--... -.._ ._. . --_. .____. &~ITCI.ULLI, 3. 

1. Stolephorus perfasciatug (Pooy) Jor. & Gilb. 
BXngraulis argyrophanus C .  & V .  Hist. Nat. Poiw. xxi, 49, 1848 (oquatorial 

At,lantic). 
Engraulis perfasciatiis Poey, itlemorias Cubs, ii, 313, 1860 (Havnua) ; Pooy, 
Syn. Pisc. Cub. 421,181i8 (Havana) ; Glinthor, Cat. Fishos Brit. Mus. 6 , 3 9 1 ,  
1868 (San Doruingo ; Cuba). 

Stolel,korus~erfasciatre J .  & G. Syn. Fjshos North Amcrica, 273,1662 (Wood's 
Holl, Mass.). 

Habitat.-Cape Cod to  Cuba j Wood's Boll, Massachusetts; IIarana; 

Head 39 (44 in total); depth 0 (Gf). D. 14; A. 10. 
Bony elongate, less compressed than in rS. brozcni; bolly slightly com- 

pressed, not serrated. Depth of liead I+ in its length. Snout pointed, 
projecting beyond lower jaw, about 5 in head, its profile below not con- 
cave. Eyo 4 in head. Mouth somewhat oblique; maxillary truncate, not 
reaching quite to  base of mandible. Teeth on mandible and maxillary 
weaker than in 8. browni. Opercle short, oblique. Gill-rakers as long as 
snout. Insertion of dorsal about midway between root of caudal and 
end of snout. Caudal peduncle long and slender. Caudd fin forked. 
Anal 'rather short, without basal sheath, its base 54 in length of fiah, 
Pectoral short, 2s in head. Ventrals 3 in head. 

San Domingo. 
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Silvery lateral band broad, one-half wider than eye, bordered above 
by a dusky’stripe. Tip of snout and upper part of head rather dusky, 
color otherwise as in 8. brown$. Described from a single specimen from 
Wood’s Holl, Mass. 

Engraulis argyroplianus, taken by Hixhl and Van Hasselt in the equa- 
torial Atlantic, during their passage from Europe to Batavia, as de- 
scribed by 0.8 V., does not materially diEer from Bng~aul i s  perfaxiatus 
Poey, but, owing to the inadequate description and the locality, I have 
queried their identity. 

2. Stolephorue browni (Gmel.) J. & G. 

“Piquitinga, Marcgr. Pise. Bras. 159.” 
LcMenidia, Brown, Jam. 441, tab. 45, fig. 3.” 
“Argentina, sp., Gronov, Zoophyl. 11”, No. 350.” 
dtiterina browni Gmel. Syst. Nat. 1397,1788 (Atlantio Ocean; Pacific. After 

Bnngraulis browni C. & V .  Hist. Nat. Poiss. xxi, 41, 1848 (New York; 
Havana; Jamaica; Martiniquo; Vera Cruz; Brazil) ; Poey, Mernorias 
Cuba,, ii, 312,lBGO (Havana) ; Poey, Sys. Pisc. Cub. 419,1868 (Havana); 
Giinther, Cet. Fishes Brit. Mus. vii, 389,1868 (Atlantic; Pacific Coast 
of Central Amxiso ”); Jor. & Gilb. Proo. U. S. Net. Mus. 1878 (Beau- 
fort, N. C.). 

Stolqiitorua browni J. & G. Syn. Fidm North America, 273,1882 (Cape 
Cod to  Brazil). 

Clupea vittufu Mitohill, Trans. Lit. & Phil. Soe. N. Y. i, 450,1818 (New York); 
Dekay, New York Fauna, 254,1842 (copied from dlitchill) j Storm, Syn. Fishes 
North America, 457,1846 (New York). 

Engraulie vittafue Baird, Ninth Smithsonian Rept. 1864,347 (Beaseley’s 

Brown). 

Point, New Jersey). 
J3ngrauliepiquitinga “Spix, Pisc. Bras. tab. 23, fig. 1 (not good).” 
Zngraulie IricoZor Agass. Pisc. Bras. 61, 1850 j Poey, Memoria6 Cuba, ii, 314, 

drgentina menidia “Gronov, Syst. ed. Gray, 141.” 
Engraulie mitchilli Giinther, Cat. Fishes Brit. Mus. vii, 391, 1868 (Atlantic coapt 

of America; Cayenne. Description confused with that  of E. mitchilli C. &V.), 
Engrautis ltiuluue Goode & Bean, Proc. U. S. Not. Mus. ii,343,1879 (Clear 

Water Harbor, Fla.). 
Stolepkorus Aiuloue J. & G. Syn. Fishes North.Amerjea, 237,1862. 

1BGO (Havana). 

Habitat.-New York to Brazil; Hudson River; New York Harbor; 
Beaseley’s Point, New Jersey; Beau€ort, North Caroliue j Clear Water 
Harbor, Florida ; Havana ; Jamaica ; Martinique; Vera Cruz; Caybnne; 
Brazil. 

‘Head 3% (ab); depth 42 (a&). D. 15; A. 20. 
Body oblong, compressed ; the belly Compressed, somewhat serrated. 

Head moderate. Snout pointed, projecting much Beyond lower jaw, its 
length less than diameter of eye, about 5 in bead, its profile below 
slightly concave. Eye about 34 in head. Mouth oblique; maxillary 
pointed, reaching almost to gill-openings. Teeth evident on maxillary 
and mandible. Cheeks triangular, scarcely larger than eye. Operclo 
~~ 

* This and other references to  Stolcphorua browni from the Pacific Coast apparently 
refer to  the related but distinct species, Slolepliorus ieclianue J.& G. 
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rather short, oblique. Length of gill-rakers equals two-thirds the diam- 
eter of eye, Insertion of dorsal about midway between root of caudal 
fin and anterior border of eye. Caudal peduncle robust. Caudal fin 
deeply forked. Anal moderate, with basal sheath, tho length of its base 

in head. Pectorals nearly 2 in head. Ventrals short, 38 in head. 
Color in spirits slightly olivaceous ; side with a, sharply defined silvery 

band, about as wide as eye, more distinct than in our other species. 
Snout yellowish j top of head dusky j sides of head lustrous silvery j 
caudal light, with many dark points j dorsal little dotted; anal and pec- 
toral scarcely spoked. Described from numerous specimens from 
Beaufort, N. C., and a spccimen from the coast of Brazil. The specimens 
obtained by Professor Baird at Beesley’s Point, New Jersey, belong to 
this species. 

Giiuther’s description of Engradis initchilli does not conform to i3. 
browni in depth of body and in the number of anal rays j these ohar- 
acters probably indicate a confusion with E. naitclLilli 0. & V. Engradis 
hiulcus Goode and Bean differs from 8. Browni in a body less deep and 
in having two more rays in the anal-differences which scarcely sustain 
the validity of the species. 

3. Stolephorus mitchilli (C. & V.) J. & (3. 
EngrazcZia mifchilli C .  & V. Hist. Nat. Poiss. xxi, 50, 1848 (New York ; Lake 

Pontchartroin); Poey, Syn. Pisc. Cub. pp. 4% nud 422, 1866 (11~vana). 
Sloleplkorua niilcltilli J. & G.  Proc. U. S. Nnt. Mus. 1882. 

Xnngraulia vilfata Storer, Fishes of Mass. 341, 1867, pl. srvii, fig. 3. (Descrip- 
tion incomplete and erroneous; the figure good, and evidently referring to 
S. milcltilli. Provincetown, Mass.) 

Engraulir duodecink Cope, Trans. Arner. Philos. Soo. 1866 (Boosoley’.9 Point, N. 
J. Description erroneous* if intended for thii species). 

Habitat.-Cape Cod to Texas and Cuba j Provincetown; Wood’s 

For detailed description of i3. mitclbilli, see J. & G., Proc. U. S .  Nat. 

INDIANA UNIVEESITY, June 11,1852. 

Holl ; Pensacola; Lake Pontcliartrain ; Galveston j Havana. 

Mus. 1883. 

ON A COLLElOTION OF IFISIEES FROX TIIE LOWER MISS1881PPI 
VALLEY. 

B y  0. P. HAY. 

The fishes described in the following paper mere collected mostly By 
t h e  author during the summer of 1881. The first point visited was 
Memphis, Tenn. My collections there were made during the latter part 
of June, on tho ArkAnsns side of the river. The seining was done there, 
as I was obliged for the most part to do it elsewhere, in tho shallow 

*This species differs from E. browni in having the dorsal fln entirely anterior to the 
anterior ray of tho long and cieeply concmo ana1 and in tho serration of its belly. 
(COl,&) 
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ponds along the river, which had been filled during the period of high 
wator. From Memphis I proceeded to Vicksburg, Miss., where I spent 
several days during the early part of July. The collecting was done 
on both the Mississippi and the Louisiana sides of the river. My next 
work was done along the Big Black Iiiver, near Edwards, where tho 
rdroad leading to Jackson crosms this stream. 

At  Jackson, Miss., a very thorough search was made of Pearl River 
and the ponds and small streams of the vicinity. A portion of the 
collection mas made at this point about the middle of July, and another 
portion about the middle of August. In the latter month a day wag 
spent along the Big Black at Vaughan’s Station, along the New Orleans 
and Chicago Railroad, iu Yazoo County. Another day vas devoted to 
seining in the Yalabusha River, at Grenada, in Yalabusha County; and 
this ended my work in that region for the season. 

I have included also a few species that were sent to me from Enter- 
prise, Miss., on the Chickasamha River. One of them, Ltabidesthes sic- 
culus, had not previously been obtained from that part of the State, 
while the other specimens enable me to give more complete descriptions 
than have yet been given of the species to which they belong. 

I n  this paper I enumerate G4 species, 5 of which I describe as new to 
science. One new genus is established, belonging to the Cyprinids. 

ETHEOSTOMATIDLE. 

1. Ammocrypta vivax, AP. nov. 
I n  form and general appearance closely resembling A. pellucida (Bd.) 

Jor. Body elongated and terete. Depth in the length, 7 times or more. 
Head contained in the length 4 times. Snout gradually decurved; inter- 
maxillaries protractile. Month moderate, horizontal, the maxillaries 
reaching back to a vertical from the anterior border of the orbit. Teeth 
on the vomer, intermasillaries, and mandibles rather weak. Hye equal 
to the snout, and contained in the length of the head 38 times; interor- 
bital space narrow. Cheeks densely covered with small scales. Oper: 
cles overlaid with a few rather large scallos. 

Body completely covered with sinall, usually strongly ctenoid scales, 
except the regions immediately in front of and behind the bases of the 
paired fins. There are 65 rows of scales running across the distinct 
lateral fine. Of the horizontal rows of scales, G lie above the laterd line 
and 10 below it. 

The rays of the fius are as follows: D XI, 10 ; A I, 9. The spinous and 
soft dorsals are separated by a space equal to one-half the length of the 
head. The two portions.of this fin are about equal in height, the longest 
ray of each being contained twice in the length of the head. The base 
of thespinous dorsal is four-fifths the length of the head j that of the soft 
dorsal about one-half the same unit. The ann1 is short and high, its 
base loss than one-half the head, while the longest ray is equal to three. 
fourths tho head. As to position, the spinous dorsal begins at a point 
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three-eighths of the distance from the snout to the base of the caudal, 
the soft dorsal two-thirds of this distance, ana the anal immediately un- 
der the first ray of the soft dorsal. The single spine of the anal is soft 
md weak. 

The pectorals and the ventrals extend backward to about the same 
point, a little more than half-may from the base of the pectorals to tho 
commencement of the anal. The caudal peduncle forms about one- 
fourth of the length exclusive of the caudal fin. 

In  color this fish, while living, resembles the other species of this 
genus, being indeed almost as pellucid as A. Beawii ; and at first it was 
supposed to be that species. The sides are ornamented with about 10 
dusky blotches, most distinct posteriorly. Along the back there are 
about 14 similar blotches. The occiput is sprilllrlecl with black specks, 
and a few of these are scattered orer the snout. The belly, chest, and 
lower parts of the head are colorless. The fms appear to be marked in 
no way except with a few black dots. 

Only a single specimen of this species was secured. I ts  length to the 
base of the caudal is 1Q inches,' taken from the Pearl River at Jackson, 
Miss. 
2. -0crypta b e d  Jot!.--Bean% Dartar. 

dmnioorypfa gelida, Hay, Proc. U. S. Not. Museum, iii, 1680,490. 

One specimen of this species mas taken, along with the preceding, from 
the Pearl River at Jackson. It is but an inch and one-eighth long, and 
resembles those taken in Eastern JIississippi, and described, as cited 
above, under the name of A. gebida. I have no doubt nom, however, that 
they ought to  have been includcd under Professor Jordan's species. 

3. Ioa vigil, sp. nov. 

The following description is drawn from a single specimen, which has 
a Iength of 1 inch to the base of the Ca~dal: 

Body slender, head long, caudal pedunclo compressed and compara- 
tively deep. The fish, therefore, appears to have nearly the same depth 
everywhere. 

Top of the head sloping gradually from the occiput to  the snout. 
Longth of the head in that of the body, 33 times ; therefore long and 
pointed. Upper jaw projectile, the furrov separating the skin of the 
premaxillaries from that of the forehead being evident. Mouth large, 
terminal, slightly oblique ; the jaws equal. The maxillaries extend back 
to t-i,vertical from the anterior edge of the pupil. The jaws both straight, 
the tip of the lower not being curved downward, as in A. pellucida. Up- 
per a ~ d  lower jams armed with recurved teeth. Vomer apparently with 
teeth. 

8 Oporcular spine well developed. Opercles and cheeks apparently 
devoid of scales. Elye large, its diameter in the length of the head 3 
times, exceeding the length of tho snout. Interorbital space very nar 
row. 
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Depth of the body in its length 6 times. Caudal peduncle in length 
of the body 4 times. Its depth in its length twice. 

Dorsal fin-rays X, 12; the spinous and soft portions well tjeparated. 
The spinous dorsal beginning at  a point one-third of the distance from 
the snout to the caudal fin. Its length four-fifths and its height one- 
half the length of the head. Soft dorsal with the same dimensions as 
the spinous dorsal. The distance hetween the last spinous ray and t,be 
first soft ray equal to two-thirds the length of either portion of the  dor- 
sal. Anal fin I 1 , l O .  I ts  length equal to two-thirds the length of the 
head, and its height one-half the head. This fin begins immediately 
opposite the first soft dorsal ray. The hard rays are slender and about 
one-half as long as the longest soft rays. 

There appear 
also to have been some scales on the anterior portion of the body above 
the lateral line, bu t  in the single specimen known they are nom missing. 
There are apparently no scales on the interior half of the body below 
the lateral line. There would probably be about sixty transverse rows 
of scales. The lateral line is deficient on five or six of the last scales 
of the caudal peduncle. 

The color of this little fish is pale straw, or in life, perhaps, pellucid. 
It is marked with some blotches and specks of olive, about 10 square 
spots along the back, and about as many along the lateral line. The 
spots are most distinct on the hinder portion of the body. Along the 
sides thelast  4 o r 5  are considerably tho largest. There are a few 
specks of olive between the lateral and dorsal rows of spots. The top 
of the head is dusky, and there is a small but very distinct black spot 
a$ the base of the caudal. There are uo distinct markings below or in 
front of the eye. 

The posterior portion of the body is densely scaled. 

Prom the Pearl River a t  Jackson, Miss. 

Specimens of this species were captured at Vicksburg aiid at Jack- 
4. Percina caprodes (Raf.) Grd.-Hog@h. 

son, Miss. 
5. Alvordius aspro Cope & Jor.-Black-sided Darter. 

One qiccimen was secured while seining in the Yalabusha Eiver a t  
Grenada. It thus appears to have a very wide geographical distribution 

I have another specimen of this fish from the Chickasawha River, at 
Enterprise, Miss., but I obtained none in other parts of the State, It 
is not unlikely that this will prove to be a variety of llz. migrofawiatus. 
Ilowever, there appear to be some differences between the two that, 
EO far as we yet know, am constant. 
7. Boleosoma olmstedi (&or.) Ag.-Jolmny Darter. 

A very few specimens of this Darter were obtained in the Big Black 
River, near Edwards, and again in the Ydlabnsha at Grenada. As it 

6. Hadropterus spillmad Hay.-SpiE~?nan’s Darter. 
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amppears to be quite certain that the forms called B. o lmted i  and 13. 
macdatzcm belong to the same species, the older name, given above, must 
take precedence. 

8. PacilichthyB butlerianus," sp. nov. 
Body elongated, compressed; back somemhat arched. 
Head rather large, contained in the length 4 times. Snout gradually 

decurved. Mouth of medium size, rery slightlx obliquo. Lower jaw 
equal to the upper. Maxillary reaching back to a vertical from tho 
anterior edge of the pupil. Upper jaw not projectile. Eye in the head 
3& times. Length of the snout three-fourths the diameter of the eye. 
Depth of the body in the whole length to the caudal 58 times ; caudal 
peduncle in the length 34 times j its depth one-third its length. 

There are 44 transverse rows of scales, 3 longitudinal rows above the 
lateral line and about 12 below it, counting to the middle line of the 
belly. The lateral line is incomplete, there being pores in about 15 
scales. It extends back to the last ray of the spinous dorsal. As in- 
dicated by the small number of rows of scales above it, it runs high up 
on the body. 

The structure of the fins is shown by t,he formula D. IX, 11 ; A. IJ7 6. 
The spinous dorsal is as long as the head; its longest spine is contained 
1% times in the length of the head. The soft is in length four-sevenths 
and in height three-fifths the length of the head. Anal in length five- 
sevenths and in height one-third the head. Pectorals and ventral8 
reaching back nearly to the vent. Both these fins itre narrow and 
pointed. The caudal is rounded. The spinous dorsal begins a t  a point 
one-third of the distance from the snout to the base of the caudal. The 
anal begins at apoint one-half the distance from the posterior edge of 
the preoperole and the base of the caudal. 

The opercles have a row of enlarged soales along their lower edge. 
The cheeks are dcnsely covered with small scales. Chest naked. Oper- 
cular spine well developed. 

As regards color, this fish is pale below, almost white, from the snout 
to the caudal fin. On the chest and abdomen this white area extends up- 
wards on each side a8 high as the upper edge of the base of the pecto. 
rals. On the caudal peduncle it is very narrow. The sides are orna- 
mented with irregular blotches of olive. On the caudal peduncle these 
blotches are confluent into somewhat indistinct zigzag markings. Along 
the back are about ten square blotches of the same olive color. The 
center of the operculum has a triangular blotch. The occipital region 
is dusky. There is a dark spot behind the eye, a dark streak across 
the snout from eye to eye, a spot juut above each eye, and a streak be- 
low each eye. The eye, therefore, seems to be in the center of a dark 
crow. There is also a small black spot a t  the insertion of tho caudal 
fin. 

"An abridgement of this deecnption will be found in Jordan & Gilbert's S y n o s  
Fishes h'. A., p. 619. 

- 



62 BULLETIN OF TE~E UNITED STATES FISH COMMISSION. 

The ventral fins are white, the pectorals and anals nearly white. The 
dorsals and the caudal are ornamented with narrow dusky bars, which 
run transversely to the fin-rays. In life there is a scarlet band running 
along near the upper edge of the spinous dorsal. 

Tho specimen from which the above description is taken has a total 
length of two inches. It was seined from 8 shallow pool along the Big 
Black River, near Vaughan’s Station, Yazoo County, Mississippi, on tho 
20th of August. 

In  the collection of fishes made at  Memphis is another acd smaller 
specimenof this species, the colors of which are arranged according 
to  a more definite pattern. The square olive blotches along the back 
are more distinct. From each of the anterior five or six there is a nar- 
row band of the same color running downward and forward to the 
ventral region. On the posterior half of the body there are five or six 
bands, somewhat broader than the oblique ones just mentioned, that 
alternate with the dorsal blotches and run directly downward. 

9. Valllantia oamura (Forbes) Jor. 
BoZcoaorna oarnurum, FORBES, S. A. Bull. No. 2, Ills. Lab. Nat. Hist., 1878,U. 
Vaillanlia cumura, JORDAX, D. S. Bull. U. S. Net. Mus., No. 12, 89. 
Vaillantia ChlOr080n~, HAY, 0. P. Proc. U. S. Nat. MUS., iii, 1880, 495, 

One specimen of this species was obtained a t  Memphis, Tenn., and 
another a t  Jackson, Miss. 

It now appears to  be highly probable that the specimens that I de- 
scribed as V. cldorosoma, from Eastern Mississippi, belong to Professor 
Forbeds Boleosoma carnurum, found in Illinois. 

10. Microperca praelfarie Hay.--Soulhern Least Darter. 
This species was originally described from a single specimen seined 

a t  Corinth, Miss. On my last trip I succeeded in getting additional 
specimens at Memphis, from the Big Black a t  Edrards, and from tho 
Pearl a t  Jackson. It therefore appears to be 8 common and rather 
widely-diffused species. It is known also from Alabama. The char- 
acters assigned the species in ti30 original description hold good in 
the case of the new materials, except that my last specimens all have 
two anal spines instead of one, as in the type. Two we probably the 
normal number. 

LABRACIIDB. 

11. morone fntempta  Gill.-Brassy 1 3 ~ ~ 8 6 .  

Two small specimens of this fish were secured a t  Memphis. It is re- 
ported to be a verjcommon fish at  some seasons, and to be very highly 
prized for food. 

CENTRABCHIDB. 

12. Pomoxys Sparoldes (Lac.) Grd.-Gms8 Base. 

Vaughan’s, and Grenada. 
Abundant specimens were captured at Memphis, Vicksbnrg, Edmrds,  
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Probablyewnmore abundant than the preceding; found at Memphis, 
13. Pomoxys annularia Raf.-Crappie. 

Jackson, and Vaughan’s. 
14. Centrarchus macropterua (Lao.) Jor.--Long-$nned Su?tfish 

Edwards. A few were taken at Jackson. 
Nany specimens mere seined from ponds along the Big Black west of 

15. Lepomia pallidus (Mitch.) Gill & Jor.-Blue Sunfieh, “Blue Brim.” 

This species was found at  evcry locality visited, except Memphis, 
where the failure to get i t  was no doubt accidebtal. Vicksburg, Ed- 
wards, Jackson, Vaughan’s and Grenade. 

16. Lepomia obacurua (AB.) Jor.-Blue-mmthcd Sunfieh. 
One adult specimen was taken at Jaokson. 

17. Lepomfa humiIis ((3rd.) Copo.--Red-epottcd Sunfish. 
A number of specimens of a Lepomis are in the collections from Nem- 

phis, Vicksburg, aud Jackson, which I refer to this species. They be- 
long to that section of the genus characterized by having palatine teeth. 

The gill-rakers are about as long as those of L. pallidus. The oper- 
cular membrane is elongathinto a conspicuous ‘‘ ear.” This is narrower 
at the base than further back, so tha’t its shape is peculiar. There is D 
large black spot near the extremity of the flap; and this is surrounded 
by a broad band which, in alcoholic specimens, is silvery white; but 
which, in life, is probably of an orange or red color. The operculum is 
covered with large scales. The forehead is slightly convex to near the 
posterior border of the eye. At this point the front is suddenly elevated 
so as form an angle between the head and the body. 

18. Lepomie megalotis (Ruf.) Cop.-Sun Perch. 
hpomie f a l l m  HAY, Proc. U. S. Nat. Mus. iii, 1880, 499. 

Specimens of this variable fish were obtained at all points, except 
Memphis. Some of the specimens cannot be dist,inguished from speci- 
mens talcen in Indiana, while othors have quite a ‘different appearance. 
Two small spccimens captured in the Big Black at Vaughsn’s are of a 
dark color, and have a very short opercular flap. In  other respects, how- 
ever, they agree with tjpical specimens. 

I have in my collection a fish from the Chickasawha River that I am 
compelled to refer to this species, but which departs still further from 
the ordinary form. The body is low for the gonus, the height being 
contained 2+ times in the length. The outline is regularly arched from 
the lip to the dorsal fin. The flap is not large, and is narrowly bor- 
dered with a pale color ; the eye is large, greater than the length of the 
snout, and contained in the head 3 times. Its color is its most remark- 
able feature, if there can be anything remarkable about the variations 
in color that a fish may exhibit. The snout and upper part of the head 
are of ;I livid blue; the flap is black, while the rest of the body is very 
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pale, almost white, with a few dusky markings along the side. Run- 
ning along each side of both the dorsals and of the anal there is a scar- 
let streak. The dorsal spines are low and slender, and the gill-rakers 
short. 

Lepomisfablm is doubtless a form of L. megalotis. 

A number of fine specimens of this fish mere captured at Memphis, 
19. Apomotie cyanellus (Baf.) Jor.-Blue-spotted Stinfish. 

and others at Jackson. 
EO. Chienobryttus gulosus (C. & V.) Jar.-Blaak Sun&& 

Abundant everywhere. From the Mississippi at Memphis and Vicks- 
burg, the Big Black at Edwards and Vaughan’s, the Pearl a t  Jackson, 
and the Yalabusha at Grenada. 

21. Micropterus salmoides (Lac,) Honshall.-Lurge-mouthed Black Ba88, ‘‘ 23.nul.” 
An abundant fish everywhere. The young are found in every pond. 

I have never succeeded in finding in the South a specimen of the 
Specimens were obtained at  the same localities as the preceding. 

small-monthed black bass, 3llicropterus dolomieu Lac. 

APHREDODERIDB. 

22. Aphredoderus eayanua (Gilliams) DeIL-Pirutc perch. 
This was found to be a rather common fish at most of the localitiea 

visi ted. Specimens are in the collections from Memphis, Vicksburg, 
Jackson, and Vaughan’s. 

SCIBNIDB.  

23. Raploidonotus grunniene Raf.- White Perch, Drum Grunter, 
Specimens of this species were secured at  Vicksbnrg only. Evi- 

dences of its occurrence at  Jackson mere obtained. I have seen it cap- 
hired by a fisherman at Demopolis, Ala., at the confluence of the Black 
Warrior and Tombigbee Rivers. It is esteemed as one of the bast food- 
fishes. 

ATHERTNDIB. 
24. Labideethes sicculus Cope.-lZiwr Silverside. 

This curious fish haR representatives in my collections from the Mis- 
sissippi at Memphis, the Big Black at Edwards, the Pearl at Jackson, 
the Palabusha, at Grenada, and the Chickasawha at Enterprise. It is, 
therefore, proba,bly distributed from Michigan to the Gulf of Mexico. 

25. Menidia audenq’ ap. nov. 

flatter head and a narrowed lateral silvery band. 
In  form and appearance much like Nenidia notata, but with 8 broader, 

Head in the length of the body to the caudal 49 times. Diameter of 
*An abridgment of this description mill be found in Jordan & Gilbert’e Synopsis 

-___ - 

Fishes N. A., p. 908. 
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the eye equal to one-third the length of the head, to the snout, and to 
the interorbital space. The cgidth of the head across the occiput is 
equal to one-half the length of the head. Lower jaw oblique and equal 
in length to the snout. Mouth small, the cleft being about one-half the 
length of the lower jaw. Upper jaw concave and protractile. Lower 
jaw projecting slightly beyond the upper. 

The greatest depth in the length 6 times. The caudal peduncle is n 
littlo shorter thau the liead and its medium depth one-half its length. 
Dorsal fin 1V or V-T, S or 0 j Anal I, 17  or 18. The first spine of the 
the dorsal is situatctl a little in front of the first anal ray, and some- 
what nearer the base of the caudal than the snout. Height of spinous 
dorsal cqual t o  one.half the head. The two dorsals are separated by a 
spiice equal to twice the diameter of the eye. Beginning of the second 
dorsal two-thirds of the distance from the snout to the base of the cau- 
dal. Ita height and length each equal to one-half the length of the head. 
First anal fin ray situated equally distant from the posterior border of 
the eye and the base of the caudal. Length of anal equal to head, its 
height three-fifths of the same unit. Pectoral fins extending beyond 
the insertion of the ventrals ; the lattsr attaining the vent. 

The anal aperture is a longitudinal slit, having a length in the larger 
individuals, equal to two-thirds the diameter of the eye. The begiu- 
ning of the first, or spinous, dorsal is immediately over the anterior end 
of this slit. 

There are 45 transverse rows of scales, and 10 horizontal rows ait the 
beginning of the first dorsal. The top of the head is covered with large 
scales as far forward rn the anterior margin of the pupil. This corering 
of scales descends on each side, overlying the opercle and sending for- 
ward below the eye a row of enlarged scales to the angle of the lower jam. 
On the lower edge of the opercle are two rows of smaller scales. The 
la+eral line runs above the silvery band for about 8 scales a11 teriorly, after 
which it drops below this band and continues thus until near the caudal 
fin where it runs into the band. This stripe, so characterishio of this 
genus, lies principally on the fifth row of scales below the dorsal fins. It 
is lacking on the upper and the lower ends of the scales of this row, while 
it involves the lower ends of those of the fourth row and the upper ends 
of those of the sixth row. Its width is one-half the diameter of the eye. 
Its upper edge is bordered by a narrow line of leaden blue. The scales 
of the body have entire edges. The postero-superior and postero-inferior 
borders of each scale are straight arid meet eaeh other at au obtuse angle. 
The exposed portions of the scales are therefore rhombic. 

The edges of the scales on the 
upper surface are marked with a row of black dots, but not, so conspic- 
uously as the above species. There is a dusky band along each side of 
the anal fin, Soft dorsal, caudal, and pectoral fins spriukled withblack 
dots ; other fins plain. 

A few specimens were obtained at Memphis; many at  Vicksburg j 

The color is about that of ill. Izotata. 

Bull. U. 5. F. C., 82-5 Octo 0,  1888. 
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one from tho Big Black at Edwards; and a few from the Pearl River 
at Jackson. The total length of the largest specimen is 3 inches. T t  
perhaps ascends from the Gulf, although no specimens have yet been 
received from salt water. 

CYPRINODONTIDB. 

26. Zygonectes dispar Ag.-Slripcd Minnow. 

A female of this species was obtained in the Big Black River, near 
Edwards, and a male in the Pearl a t  Jackson. It has not been known 
hitherto to occur further south than Southern Illinois. 

27. Zygonectes notatus (Ref.) Jor.-Top Minnow. 

the Pearl River, and in a branch of the Yalabushn at Grenada. 
Numerous specimens were obtained a t  Jackson, in the ponds along 

28. Gambusia patruelis Bairird Kz Girard. 
Zygoncctes ~~tcZu?zops HAY, Proc. U. S. Nat. Mus. iii, 1880, 501. 

A large number of specimens of'the above species vere found whcrever 
I made collections during the past summer, except at Memphis. I had 
previously found the same fish at Artesia and >lacon in  Eastern Missis- 
sippi, and supposed that it was Professor Cope's Zygonectes mela?zops. 
In re-examining my materials from Artesia Ifound a single malo that had 
been previously overlooked. This maIe possessed the peculiar intro- 
mittent anal fin of Gambusia, and therefore furnished a clew to the 
disposition to be macle of the specimens. The males appear, for some 
reason, to be very rare. Out of twenty-four specimens that I have from 
Artesia but one is a male. Several specimens of those collected at 
Macon are yet at hand, but all arc females. Of thirty-two specimens 
collected at  Vaughan's all are females. I have one male from Vicks- 
burg and another from the Big Black a t  Edwards. All those males are 
considerably smaller than the average of the females. The description 
of Professor Cope's species agrees so well with the females of Gambusia 
patruelis, it may be a question whether it was not founded on such fe- 
males." There is but one character that appears to distinguish tho 
two, and that is the position of the dorsal fin with respect to tho anal. 
I n  2. melannops the dorsal is said to have its beginning opposite the 
middle of the anal ; in my specinlens of Q. patruelis it begins opposite 
the seventh anal ray. Zygonectes atrilatus, Jordan & Brayton, is also 
probably the same fish. 

A large proportion of the females in my collections are greatly dis- 
tended with the partially-developed young. 

Localitics.-Viclrsburg, Edwards, JackRon, Vaughan's, Grenada. 

* This conclusion has been independently reached by Messrs. Jordan & Gilbort in 
the current volume of tho Prowedinge: of. Proc. U. S. Net. Mus. v, lW!, 257. 
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ESOCIDB. 

29. Esox reticulatus Lo Sueur.-Green Pike, L‘Jackj81~.” 
Several specimens of fishes belonging to the genus Zsox were ob- 

tained in the Big Black, near Edwards, and in pools along the Pearl ata 
Jaclison, which I refer to the above species. I am not able to dis- 
tinguish my specimeus from specimens of  E. reticulatus from New Eng- 
land. The dorsal rays number as high as 17, as in E. retictdatus; while 
there are said to be but 12 in E. Ravenelii. The series of vomerine teeth is. 
certainly not longer than the palatine, while they are posteriorly weak 
and scattering. 

30. Esox umbrosus Kirt.-Litlle Pickwel. 

This appears to be a very abundant fish in thc Lower Mississippi 
Valley, as well AS further north. Specimens Kere Recured at Memphis, 
Jackson, Vaughank, and Grenada. 

HYODONTID3. 

31. Hyodon selenops ,Tor LSL l3can.--Southn.)t illoott Eye. 

Pearl Rirer a t  Jackson. 

32. Clupea chrysochloris (Raf.) Jor.-Skip Jack. 

Two specimens of this beautlful species were caught for me in the 

Two small s1)ecinIens were secured a t  Vicksburg. 

33. Dorosoma cepedianum (LeS.) Gill.-Hickory Shad. 
Abundant everywhere. Collected a t  i\ifcmphis, TTicksburg, Edwards, 

Jackson, and Grenada. 
CY PRINIDltE. 

34. Hyborhynchus notatus (Raf.) Ag.-BlUnt-n08t?d Afiniioio. 
Specimens of this  widely distributed species were obtained at Vicks- 

burg, in the Big Black a t  Edwards, and in tbe Ynlabnsha at  Grenada. 

35. Hybognathus nuchalis Ag.-Bzunt-jazued dlinnow. 
.Uybognathu8 argyritis HAY, Proc. U. S. Nat. Mus. i i i ,  1880, 503 ( in part). 

Of the minnows in  my collection bolonging to the genus Hybognathus, 
there are two well-marked species. One of these I refer to Agassiz’s 
species, E. nzLchalis, t h e  othor to H. argyritis, Girard. The examination 
of a considerable number of specimens has led me to recognize the fol- 
lowing differences: H. nucl~alis has a small eye, its diameter being equal 
to or less than the snout. The mouth is emall and horizontal; the lower 
jaw is shorter than the upper, and is received within the upper in the 
closed mouth, 80 that the mouth is inferior. The suborbital bones are 
broader than in H. nrgyritis. This difference is especially noticeable in 
the case of the anterior suborbital, which in the species last named is 
very narrow. It may be said that in H. nuchalis the anterior suborbitsl 
is twice as long as wide, while in E avgyritis it is three times as long 



68 BULLETIW OF THE UNITED STATES FISH COMMISSION. 

as wide. The intestines of both species vary much in length. Those 
of H. nuchalis are usually from 7 to 10 times as long as the whole body, 
but are occasionally shorter. 

H. argyritis has a large eye, its diameter exceeding the length of the 
snout. The mouth is small, but more oblique tlian in the other species; 
while the lower jaw is fully equal to the upper. The intestines are 
shorter than in H. nuchalis, being generally about 4$ or 5 times as long 
as the body. Now and then one is found with the eleiueiitary canal 74 
times the body. The most obvious distinctions between the two species 
are to be found in the size of the eye and the position of the  mouth, 
whether terminal or inferior. 

The specimens of Hybognatlius that I collected at  Macon, Miss., aud 
described as above cited, belong here. Those collected a t  E n  terpriso 
were properly assigned to the next species. 

Numerous specimens collected a t  Memphis, Vioksburg, Edwards, 
Jackson, Vaughn's, and Grenada. 

36. Hybognathus argyritis Grcl.-Silrer.t/ Niitnow. 

These appear to be quite as abundant as the preceding. Pound a t  

Tirodon, gen. nor. 
Pharyngeal teeth 2,4-42;  compressed, not hoolted, and with a broad 

triturating surface. Pharyngeal bones broad and sharply curved. In- 
testinal caiial elongate and convoluted. No barbeh a t  the angles of 

' the month. Upper jam protractile; both jaws thin. Dorsal over the 
ventrals. 

the same places. 

(Etymology : r u p w ,  to wear away; ddok, tooth.) 
This genus is undoubtedly very closely related to Hybognathus, differ- 

5ng apparently in no important respect except in having two rows of 
pharyngeal teeth instead of one. This character has hitherto been 
regarded as of' sufficient value to distinguish geucra, and I follow cus- 
tom. The intestinal canal in the specimen in my possession is not so 
elongate as in species of Hybognathus, being but 34 times the length of 
the body; but this canal in the latter genus varies so greatly iu length 
in individuals of the same species that its shortness in t h e  case before 

. us mag be an individual peculiarity. 

-37. Tirodon amnigenue, sp. nov. 
t .Form and general appearance much as in Dyhogr~ailms argyritis. In 
t , o  single specimen known the head is broad while the body is much 
compressed. This may be due to mechanical injury to the specimen. 
Head long, contained in the body 39 times. 130th upper and lower jaws 
thin, the lower slightly the longer. Mouth rahlier more oblique than in 
Hybognalhus argyritis, rather small, the maxillary not extending back 
t o  a vertical from the front of the eye. Zye contained in the head 3 
times, equal to the snout. 
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Teeth 2 , M ,  2, without hook and with a masticatory surface j appear- 
ing to differ from those of Hybognathus only in 'being in two rows. 

Lateral line complete, running rather low anteriorly. Transverse 
rows of scales 38. Of the horizontal rows of scales there are five 
botween t,he lateral line and the front of the dorsal, and three botween 
the lateral line and the base of the rontrals. Dorsal I, 8; Anal I, 7. 
Dorsal slightly nearer tho base of the caudal and the snout, beginning 
slightly in front of the ventrals, rather high, four-fifths the length of 
the head; its length one-half the same unit. Anal small; its height 
scarcely two-thirds the length of tlie head j its length about one-third 
tho head. 

Caudal peduncle short, contained in the length of the body nearly 6 
times j its depth about one-half its length. 

Color in spirits a clear yellowish green. The lower jav ,  the sides of 
the head, and the body below the lateral line silvery. On the scales 
above the lateral line from head to tail there is a great number of minute 
black dots. A few of these occur just below the lateral line anteriorly, 
while on the hinder half of the body these punctulations are condensed 
into a dark line just above t h e  line of pores. Afow of black points 
arises a t  the beginning of the anal, and runs on each side backward to 
the base of the caudal. 

A single specimen, 14 inches long, was obtained in the PearlRiver 
at Jackson, Miss. 

38. Alburnops taurocephalus Hay.-Bull-heuded Minnow. 

This minnow appears to have a wide distribution in the South. I 
obtained specimens of it at Memphis, Vicksburg, Jackson, and Grenada. 

39. Alburnops xamocephalus Jor. 
Numerous specimens of this species u-ere seined in the vicinity of 

Jackson. 
In  the autumn of 1851 I received from Mr. W. A. Warner, of Enter- 

prise, Miss., a number of fishes which had lain in alcohol but a short 
timo. Among these were several belonging to this species which showed 
some ~muliarities of' coloration that I hare not seen described. The 
ground color on the upper half of the bodj  is olive, below i t  is pale. A 
blue band runs along the side, palest on the anterior half, deepening 
posteriorly to indigo, and ending at  the base of the caudal in a spot of 
Ihe same color. Top of the head, opercles, and a band across the snout, 
leaden blue. Tip of lowcr j a m  blue. 
A dark blue stripe along the back, broadest in front of the dorsal. 
Body below the lateral line white, except that there is more or less 
blue on the belly, and a blue streak on each aide of the anal fin. The 
dorsal and the caudal fins are red. 

40. Alburnops longirostris Hay.-Long-nosed Minnow. 
No specimens of this species were found on my last excursion. I have 

iidditional specimens from the Chickasawha River a t  Enterprise. In 

Top of the head dusky, fins pale. 

Snout above the blue band rosy. 
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these the edges of the scales, especially on the upper surface of the 
body, are tinged with purple. There is a faint band of purple along 
the sides, while the whole top of the head, the opercles, and the snout 
are bluish purple. The bases of the dorsal and caudal fins are red. 
These colors are soon lost in alcoholic specimens. 

41. Hemitremia maculata Hay.--Spot-taiZed Hemitrente. 
Several specimens of this species were secured at  Vicksburg and a t  

Jackson. 

42. Luxilus cornutus (Mitch.) Raf.-Conmon shiner. 

No specimens of this species were found in Western or Contra1 Mis- 
I sissippi. 

have adult specimens from Enterprise. 
It is abundant euougli in the eastern part of the State. 

43. Luxilus stigmaturus Jor.-Spot-tailed Minnow. 
Luxilus c7&kasal;ensia HAY, Proc. U. 8. Nnt. Mus. 1880, iii ,  506. 

This proves to be an exceedingly variable species, both in the form aud 
proportions of the body and in the style of its ornamentation; and on 
one of its forms was established t h e  species chickasavensis. I have nom 
specimens from the Big Black at  Edwards, and from the Pearl a t  Jackson. 
These, together with specimens from Eastern Mississippi and from t h e  
Alabama River, enable me to give a more comprehensive description of 
the species. In form the fish varies from stout and heavy to elongated, the 
depth running from 3& to ti times in the length. The number of scales 
in a horizontal row ranges from about 36 to 45. The large jet-black 
spot a t  the base of tho caudal fin is one of the most distinctive marks 
of the species; but in some of my specimens from the Big Black even 
this spot is obsolete. In other speciinens taken along with these the 
spot is very distinct. The diameter of the eye is usually somewhat less 
than the length of the snout, sometimes equal to it; but in a few speci- 
mens it is contained nearly twice in it. 

A few of the specimens that I obtained mere quite highly colored. 
The aides of the body mere of a bright leaden blue, this color sometimes 
extending down to the bases of the paired fins. The scales on the dor- 
sal region were olive, edged with blue. Top of the head m d  a streak 
along the back also blue. The base of the caudal red, the top blue. 
The base of tho dorsal red, the upper half filled with white satiny pig- 
ment. Anal and paired fins also charged with the saino pigment. The 
resemblance of such highly colored individuals to L. analostanus in their 
full nuptial dress is so complete that they might easily be mistaken for 
the latter species, were it not for the black caudal spot. 

Sometimes the males have considerable areas of their bodies covered 
with tubercles. Most com~nonly we find the tip of tile snout swollen 
and densely covered with prickles. Behind this the region in front of the 
eyes, the whole uplxx surface of tho head, and the middle line as far 
back aa the dorsal fin are furnished more or less with similar prickles. 
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I n  some cases we may find along the exposed edge of every scale, on 
each side of the body below the lateral line, beginning as far forwaxd as 
the bases of the ventrals, a row of small, hard tubercles. These become 
larger and more numerous over the anal fin and on the caudal peduncle, 
and make these regions decidedly rough to the feel. They even con- 
tinue clown on to the anal rays. Some of the males thus tuberculated 
show the faintest outlines of the caudal spot. 

44. Ericymba buccata Cope.-Silva.-nLouthed Dace. 
This is one of the most common species of tlie Cyprinid@ in the Chiclc- 

mawhs River, but I have met with i t  a t  110 point in the South nearer 
the Mississippi River. I have specimens talieii a t  Enterprise, in the 
autumn, that are much more highly ornamented tliau any that I have 
seen elsewhere. The edges of all the scales on the upper half of the 
body, except a triangular patch from the back of the head to the dorsal 
fin, are broadly edged with blue. Top of the liead to the lower edge of 
the orbit blue. Snout blue. An ill-defined band of blue along the 
sides, most intense behind. Many blue specks scattered over the body 
below the lateral line and behind the ventrals. Dorsal and caudal red. 

45. Opsopaeodus emilia? Hoy.-En&ily'e dlinnow. 
A very common minnow throughout the region visited. Collected at  

Memphis, Vicksburg, Jaclcson, and Grenada. 

46. Minnilus dilectus (Grd.) C. & J.-Delectable Minnow. 
Collected at  Memphis, Vicksburg, Edwards, Jackson, Grenada. 

47. Minnilue rubripinnis Hay.-xi8eissQ)pi Beft-fin. 
No specimens of this species wore obtained on my last t r i p  From 

new material obtained from the Uhickasawha, in the autumn, and which 
had lain in alcohol but a short time, I add the following particulars as 
to the coloration : The scales abor-c are olive, with duslry edges. There 
is a broad blue baud along the Bides, which becomes narrower, better 
defined, and of an indigo hue on the caudal peduncle. Whole top and 
upper half of the sides of the head, together with the tip of the lower 
JRW, blue. A blue streak ou each side of tho anal fin. A nmrow dusky 
line rnnning along the back from tho occiput to the caudal fin. Dorsal 
fin red, with a blue stripe running dong the tips of the rays. Caudal 
mostly red. Other fins and the lower part of the body white. 

ATototropis liriis JORDAN, Annals N. Y. Lyc. Nnt. Hist., si, 1d77, 342. 
48. Minnilue lirus Jor.--SteeZ-sidrd U h o u ~ .  

At Memphis I caught a single specimen of a Jf~nniZus which I cnn- 
not distinguish from typical specimeris of M. Zirus from the Etowah 
River, in Georgia. 

49. Notemigonus chrysoleucus (Mitch.) ,Jor.--Siii~co. 
Poi~iicl. in abuudance in the little lakes and polids along the Mississippi 
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at Memphis and Vicksburg, inthe Big Black at Edwards and Vaughan’s, 
and in the Pearl a t  Jackson. 

50. Semotilus corporalis (Mitch.) Putnam.--Borncd Dacc. 
A few were found aloug the Big Black near Edwards. 

A few good specimens were secured in the Pearl River at Jackson. 
51. Ceratichthys amblops (Raf.) C o p  & Jor.--Big-eyed Chub. 

CATOSTOMIDB. 

52. Moxostoma macrolepidotum car. dugtresnii (Lo S.) Jor.--Red Horse. 

son, Miss. 

53. Moxostoma poecilurum Jor.--uTiegiLted-lailLd Mullet. 

One well-characterized specimen of this species was obtained at  Jack- 

Xoxo8tomu ninwolepidotum et pceciluruni HAY, Proc. U. 8. N:Lt. Mus. iii, lW0, 
512. 

Two small specimens of a iioxostoma that were caught at Jackson are 
referred, with a good deal of doubt, to this species. They appear to 
have some indications of the peculiar coloration of the caudal fin of 
this species. The specimens of this genus described as above cited 
from Eastern Mississippi were all of this species, as a re-examinatdon of 
my collection has shown. No doubt i t  exists throughout the southern 
half of the State. 

54. Cycleptus elongatus (Le s.) Ag.-BZack Horse; dli88OUTi Sucker. 

Pearl Biver. 

55. Carpiodes carpi0 (Ref.) 3or.--R~ver Carp Suokcr. 

mens were obtained at Memphis, Vicksburg, Edwards, and Jackson. 

56. Ictiobus cyprinella ( C .  & V.) Ag.-Brown Buffalo Fish. 
Quite as common as the preceding. The young were taken at Mem- 

phis, Vicksburg, Edwards, and Vaughan’s. One specimen 9 inches 
long was taken in the Big Black near Edwards. 

One specimen having a to td  length of 21 inches was t;akeii from the 

This is an abundant fish everywhere in the region visited. Spcci- 

SILURIDJE. 
57. Ictalurus punctatus (Raf.) Jor.-Chan?wl Cat. 

Common everywhere and attaining a great size. Taken at Vickhurg, 
Edwards, Jackson, and Grenada. 
58. Amiurus melas (Raf.) Jor. & Copelend.-Black Cut. 

Abundant everywhere. Specimens taken at  every point visited, 
except Grenada. 

59. Amiurus marmoratus (Hob . )  Jor.-MurbZed Cut. 

Two specimens that I refer to this species were captured at Memphis. 
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One has a tota'l length of 14 inches. The head is as broad as long :~iiif 
contained in the body 38 times. Depth in tlie length 38. Axial fin 
scarcely one-fourth the length of the body. The body narrows rapidly 
posteriorly. Interorbital space in the liead 3 3 times. Branohiostegals 10, 

60. Noturus leptacanthus? Jor. 
Noturzi8 kpihCnn2hU8 I ~ A Y ,  Proc. U. 8. Nnt. MUS. iii, 1880, 514. 

In  giviug an account of a collection of fishes made in Eastern Missis- 
sippi in 1SS0, I referred to Professor Jordan's h70tiwz6s leptacanthus, with 
some hesitation, a specimeu that I captured at  Enterprise, Miss. I have 
now another specimen that I caught, in a sinall sandy creek flowing into. 
the Big Black River near Edwards. This preserves the characters shown 
by the Enterprise specimen, the spines being ono-helf, or nearly one-half,. 
the length of the head. Without being able to compare it with typical 
specimens of Noticrus leptacantlms, I am not prepared to describe i t  as a 
new species. 

ANGUILLIDB. 

61. Anguilla rostrata (Lo S.) DoK.--Bmericaii Eel. 
The head of a specimen of the common eel was given me by :I' fisher- 

man at Jackson. 
AMIIDB. 

62. Amia calva L.-Ilotc$n Mud-jish; '' Griniiell." 
Many of these were taken a t  Memphis. They are eaten by the negroes. 

LEPIDOSTEIDA3. 

63. Lepidosteus 06aeus (L.) A g . - ~ ~ a r j 8 ~ 1 .  
A very common fish. Pound at Nemphis, Vicksburg, aid Jackson, 

Many of tliese were captured at  Memphis, Vicksburg, aiid Jackson. 
One has a length of 19 inches. They are said to grow to IL length of 8 
feet or more. 

64. Atractoateus tristcschus (Bloch & Scbn.) Gill.--BZligator Gav. 

RECAPITULATION. 

The following table intlicates the distribution of the species in tho 
maters of Soutliwestern Tennessee, and in the northern two-thirds of 
the State of Mississippi, as shown in the collections that I have thua fiir 
made. In the first column are included the species collected a t  Corin th, 
Miss., Memphis, Tcnn., and Vicksburg, Miss. In  the second are checked 
the species collected at Edwards, Vaughan's, aud Grenada, in the Big 
Black, and its tributury, the Yalabusha. The third coluiiin i i i d i c a t ~ ~  
the species taken from the Pearl. In  the fourth column m e  noted the 
species taken from the Tombigbee and the ChicBasamha. To enable us 
to coupare these Southern fishes with those of the 3lississiypi Valley 
further north, I llxve :~dcled a fifth column, in which are checked those 
species that ocuur north of Kentucky. All, or nearly all, of these are 
found in the State of Illinois. 
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Table showing the dislribulion of the fresh-tuater $shes of the Lower Mississippi Valley. 
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A glance a t  the above table will suffice to  show that the fish fauna of 

all the streanis in the region hiider consideration is esseiitially the 
8anie. Indeed i t  appears to me that it would be somewhat hazardous 
in the present state of our knowledge to say that any fish iiow kuown 
from but one or two of these st,reams will not yet be found in all. 

All the species in the table except Norone iiLterrtipta, Illinnilus lirus, 
Arniurus naarmoratus and Aniia calm, have bceu collected by myself 
in the State of Mississippi. These species also doubtless occur in thet 
State. 

BUTLER UNIVEESITY, Irvitagtoib, I d . ,  July 26, 1SS9. 

STRIPED BASS IN PIANILATANK R I V E R ,  VIRGINIA.  

B y  R. HEALY. 

[From D letter t o  Prof. Y. F. Baird.] 

I see it stated in the New York Herald, under the heading 66Sea-fish 
that the “eggs of the striped bass have been hatched in many 

instances, but the place where they spawn in numbers sufficient to make 
it profitable to seek them on their breeding-grounds, has never yet been 
discovered.” If this be true, probably I can give you a dew. 

The Piankstmk River, upon which I lire, is about 65 miles long. 
About 30 of th i s  is estuary. The reluaiuder is a fresh-water stream, 
about 25 or 30 feet wide, which uialies it8 way, for 30 miles, through ail 
alluvial country, and for 15 lnilcs of the lower part through a cypress 
swamp. The mater is clear but dark colored, and the streani is 2 or 
3 feet deep, with bars of white sand, and deeper holes where tho 
bottom is covered with leares and fallen wood. Up this stream, as far 
as I can remember, two kinds of roclrfish lisve bceu caught; one a large 
fish with the stripes upon the sides broken; 011 the other the stripes 
riiu from head to tail. The first we kiiow as bass, the other as roclr- 
fisli. These fish when full of roe are called green-roe rock. They come 
up the river late in February and in March, and Sears ago were very 
abundant. They are becoiiiing scarce in consequence of the high price 
of fish at  the North, and the many devices to catch them, among ot,hers 
thilt of an old fellow naiued Norton (since dead), who used to make a 
coarse wattle across the streani with a large hole in it. At this lie 
wonld stand with a large h:tnd-net, in the night, and wheiiever he felt R 

fish, would raiso it quickly aiid land the fish on shore. All these fish 
had large green roes-very fine-finer than shad or herring. 

A friend of mine told me that one morning Norton brought him three 
of these fish, and told him he hac1 taken over a dozen during the night, 
aiid would h a w  taken more but that an immense fish had broken l i e  
net. I have see11 tliem taken in seines, but never with hook mid lino. 
Those that bite a t  hoolrs have very small roes, yellowish-white, which 
are called “he-roes.” These fish are becoming scarce. Very few large 
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ones are now caiight, and none but large fish have the green roes. I 
never saw a green.roed rock lebs than 23 feet long; some are much larger. 

A good many small fish, 2 or 3 inches long, are seen in the summer 
and in the winter ; sonietimcs thousands are caught a t  a haul from 10 
to 20 inches long. I recollect a haul made about 40 years ago, when 800 
of these fish, over 3 feet long, were taken, and I think the largest 
weighed over 70 pounds. Rockfish could be bought then for less thou 
.a cent a pound. XOW they are worth 8 cents a t  the seine. 

HARMONY VILLAGE, VA., January 30,1889. 

A N S W E R S  TO QUESTEONS RELATIVE TO CATPISIII. 

B y  CHARLES E. HIESTER. 

A.--NAME. 
1. What is the name by which this fish is known in your neighber- 

hood?-A. The catfish. 
B.-DISTRIBUTION. 

2. Is i t  found throughout the year, or only during a certain time; and 
for what time$-A. They are found in warm days in February, and all 
through the warm weather; when the water freezes they go iuto the 
mUd. 

~.-ABUNDANCE. 

3. I f  resident, is it more abundant at certain times of the year; and 
at  what times?-A. They are most abundant about May 1. 
4. How abundant is it, compared with other fishy-A. At  least fifty 

times more abundant than any other. 
ti. Has the abundance of the: fish diminished or increased within the 

last ten years?-A. Increased. 
6. Tf diminished or increased, what is the supposed cause8-A. Alrnoat 

every cgg hatches, and the young oues are not relished as food by other 
fishes on ayount of their stingers; bass and pike are about the only 
fish that can eat them. 

I).-SIZE. 

8." What, is the greatest size to which it attains (both length and 
weight), and what the average?-A. Fourteen inches length; 3 to 18 
pouucl. Average, 10 or 11 inches; and average weight, three-fourths of 
a pouud. 

9. State the rate of' growth per annum, if known ; and the size a t  one, 
two, three or more years.-A. One year old, 3 inches; two years old, 
6 to G inches; after that, carmot say. 

10. Do the sexes differ in respect to shape, size, rate of' growth, &c.?- 
A. No difference except just before spawning. 

* Ccrtnin questions in the list mere not answered and their omission accounts for the 
llllrKIb(:rE not being consecutive. For full list of questions 880 Report of' t$he Commis- 
eioner, part I? page 3. 

.-- - ____ __ ____- 
. 
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E.-&~IGRATIO?S AND MOVI$MENTS. 

28. Are these fish anadromous; that is, do they run u p  from the sea 
into fresh water for any purpose? And if so, for whaty-A. I don't 
think the catfish is anadromous. 

30. What are the favorite localities of this fish? Say whether in still 
water or currents, shallow or deep water, on the sand, in grass, about 
rocks, &.-A. Still, deep mater, with mud bottom. 

31. What depth of water is preferred by these fish?-A. Three to 
four feet appears to suit tlieiii very well. 

32. What the favorite temperature and general character of watery- 
A. Still, cloudy water, near the temperature of spring water, but 
warmer. 

F.-~~ELATTONSIIIPS. 

33. Do these fish go in schools after they hare done spawning, or 
throughout the year, or are they scattered and solitary ?-A. Before 
spawning they go in schools; after spawning tile large ones scatter. 

34. Have they any special friends or enemies?-A. Dlnemies. Musk- 
rats and snapping turtles take them from behind, ant1 eat a11 but the 
head and stingers; pike and bass take them head first and swallow the 
whole fish. They live and thrive in the midst of their enemies. In  one 
winter, in a single runway 10 feet wide and 100 yards long, 20 bushels 
of marketable fish were taken; and in the same winter we caught 78 
suappcrs, weighing from 4 to 10 pounds, and 115 muskrats, within a 
space of three-fourths of a mile immediately surrounding the runway. 

35. To m-hat extent do they prey on other fish, and on what species?- 
A, Never found another fish inside of a catfish. 

36. To wliat extent do they suffer from the attacks of other fish or 
ather animals'l-A. Less than any other fish, on account of their 
stingers. 

G.--PooD. 
37. What is the uature of their food?-A. They itppear to live ou the 

lam= of insects and on flies that fa11 into the wster; they never jump 
out of the water. 

K.-REPRODUCTION. 
40. Is there ally in~~rlced cliange in the shape or color of either sex 

.during the breeding season; or any peculiar derelopmout of, or on any 
portion of the body, as the mouth, fins, scales, 6.c.4-A. No change in 
color, but softer. 

41. Are there any special or unusnal habits during the spawning 
.season L A .  They burrow under the mud. 

43. A t  wliat age does the male begin toireed, and at  mliat age the 
female L A .  TWO years. 

46. Where do these fish spawn, and when ?-A. In shallow water; in 
June. 

48. Is the wahr  ever whitcned or colored by the milt of the inale?- 
A. Just  where the spawn is the water appears to be cloudy. 
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49. What temperature of water is most favorable for hatching?-A. 
Ordinary ditch water in June, away from the spring. 

50. A t  what depth of water are the eggs laid; if on or near the 
bottom?-A. One to three feet, and on t h e  bottom. 

51. MThat is the size and color of the spawn?-A. Color, dark brown; 
size varies with the age of the fish. 

52. What is the estimated uumber for each fish, and how ascer- 
ta inedLA.  Never counted them; should judge Srom 1,000 to 2,000. 

54. Do the eggs, when spawned, sink to the bottom and become at- 
tached to stones?-A. They sink to the bottom? do not know whether 
they are attached or not. 

55. Do the fish heap up or construct any kind of nest, whether of sand, 
gravel, grass, or otlierwirse; and, if so, is the mouth, the snout, or the 
tail used for the Inirpose, or what; aud, if so, how is the material trans- 
ported; or do they make any excavation in the fiand or grarel?-A. They 
make no nest a t  all that I have 8een. 

56. Do they watch 01-er their nest, if made, either singly or in pairs 1- 
A.  They watch singly. 

57. When are rhe eggs hatched, and in what period of time after being 
laic1 L A .  Cannot say certainly, but think in two or three days. 

58. What percentage of eggs laid is usually hatched?-A. Every 
egg. 

59. What percentage of young attains to maturity ?-A. All, except 
those destroyed by snappers, muskrats, and bass, which is a Yery small 
percentage; never saw a dead one. 

60. What is the rate of growth?-A. About 3 inches a year. 
61. Do the parents, either or both, watch over the young after they 

are hatched?-A. One parent watches wnder them after they are 
hatched. 

62. Do they carry them in their mouth or otherwise ?-A. No. 
63. What enemies interfere with, or destroy the spawn or the young 

fish 9 Do the parent fish devour them?-A. I know of no enemies to 
either, and think the parents do not devour them. 

64. Are the young fish found in abundance, and in what localities'!- 
A.  Yes; they travel in schools in shallow water. 

65. On what do they appear to feed?-A. Never saw them feed on 
anything. 

 ARTIFICIAL CULTURE. 

66. Have any steps been taken to increase the abundance of this fish 
by artificial breeding?-A. No. 

K.-PROTECTION. 

67. Are these fish protected by law, or otherwise L A .  No. 
L.-DISEASES. 

68. Has any epidemic or other disease ever been noticed among them, 
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such as to cause their sickness or,death in greater or less number ?-A. 
No, except sulphur water from the mines along the Susquehanna. 

33.-PARASITES. 

70. Are crabs, worms, lampreys, or other living animals found at- 
tached to the outside or on the gills of theae fish L A .  Never found any. 

N.-CAPTURE. 

71. How is this fish caught; if with a hook, what are the different 
kinds of bait used, and which are preferred?-A. For hook, red angle- 
worm. 

73. If in nets, what kind ?-A. Funnel or set net. 
73. At  what season arid for what period is i t  taken in nets, and when 

with the line ?-A. Pond fish are best in the spring. River fish ar0 
caught all tbe year round, but principally in spring. 

7 G .  Is the time of catching with nets or pounds different h o u  that 
with lines L A .  No. 

 ECONOMICAL VALUE AND APPLICAQTION. 

78. What disposition is made of the fish caught; whether used on 
the spot or sent elsewhere; and, if so, ~he re? -~4 .  The demand of the 
home market for these fish is in excess of the supply. 

79. What is its excellence as food, fresh or salted?-A. It is one of 
the very best of the small pan-fishes, and has no noticeable small bones. 

80. How long does it retain its excellence as a fresh fish%-A. As 
long as any other fish, and longer than most of them. 

81. To what extent is i t  eaten?-A. It is eaten and relished by all 
classes of people, and they would eat more of them if they could get 
them. 

82. Is it salted down, and to what extent?-A. It is not salted down, 
because the demand of the fresh fish exceeds the supply. 

83. Is it used, and to what extent, as manure, for oil, or for other 
purposes, and what?-A. I ts  quality as a table fish will ever prevent it 
being used for any other purpose. 

84. What were the highest and lowest prices of the fish per pound 
during the past season, wholesale and retail, and what the average, and 
how do these compare with former prices ?-A. Retail, 12 to 20 cents; 
average, 16 cents. The price does not vary in our market. 

86. Where is the principal market of these fish ?-A. They will sell 
anywhere. 
HARRISBURGH, DAUPHIN COUNTY, PA., March 21,1882. 
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REPORT ON TCI& EDINBUBGlH FIBHERIER EXIIIBITION. 

B y  6. A. LEONARD. 

[Dispatch to the State Department; transmitted to the U. S. Fish Commission.] 

The International Fisheries Exhibition referred to in previous dis- 
patches from this consulate, was held a t  Edinburgh, Bcotland, opening 
on the 12th and closing on the 29th of April, 1882. It was, both in the 
extent of the exhibition and in the atteriilance i t  attracted, very satis- 
factory. Notwithstanding the prevalence of bad weather during much 
.of the time, the attendance was quite large, the nuuiber of visitors 
ranging from 7,000 to 15,000 a day, and aggregating about 150,000 for 
t he  whole sixteen days. The visitors were princjpally from Scotland, and 
most of them from places easily accessible to Edinburgh. It was remu- 
nerative, taking in about $29,000 as the proceeds of admission tickets. 
'The exhibition was under the control of the Scotch Fisheries Improve- 
ment Association and other societies, and was intended to include all 
kinds of articles connected with or illustrative of the fisheries of the 
world. The number of exhibits was 527, of which 302 were from Scot- 
..land, 89 from England, 44 from Sweden, 31 from Norway, 21 from Ger- 
many, 12 from Denmark, 4 each from Ireland, the United States, and 
Italy, 3 each from Russia, France, and Switzerland, 2 from Canada, and 
1 each from Holland, Spain, Iceland, China, and Africa. It will be no- 
ticed that there were very few exhibits from the United States. 

Messrs. Conroy, Bissett & Mallison, of New York, had on exhibition 
some samples of fishing-rods of their manufacture. Their peculiarity 
.consisted in being made of cane spIit and joined in such a way as to 
secure lightness, combined with strength, aud they were, besides, very 
hauilsomely finished. I was told by a Scotch manufacturer that the 
Americans gave their rods s finish that cannot be got in this country, 
bn t  that the American article costs more than those madc here, say 
abont $5 on a $30 set. A silver modal was awarded to 0onroy;Bissett 
8 Mallison for their exhibition of rods and tackle. The Gloucester 
Isinglass and Glue Company, of Gloucester, Mass., made an excellent 
exhibition of several varieties of isinglass and glue manufactured from 
fish-skins, samples of articles iu the mannfacture of which they are 
uscd, specimens of fish-skins before manufacture, and samples of guano. 
T h y  were awarded a silver medal for glue and isinglass, a silver inedal 
for the application of them to many useful ends, and a diploma for guano 
made from the refuse of the company's manufacture. E. G. Blackford, 
.of' Fulton Market, New York, sent from there samples of American fresh 
fish, striped bass, shad, red snapper, pompano, and brook trout. Hugh 
D. McGovern, of Brooklyn, N. Y., had on exhibition a rare prepared 
.specimen, a year-old trout, surmounted by the fish-eating bug, Belastowza 
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grasdis, which was destroying the fish by piercing its head. There mere 
some samples of canned fish from the United States, exhibited by im- 
porters, among collections showing their imports from different coumtries. 
Models of California salmon-breeding trays with catch-box mere exhib- 
ited by Max von dem Borne, of Bernenchen, Custin, Prussia. He was 
awarded a silver medal for the deep and for the plain California trough. 
A collection of very handsome, large, colored illnstrationu of the game 
water fowls and game fishes of America were eshibited by Professor 
Archer, director of the Edinburgh Museum of Scierico and Art. A 
series of large, handsome photographs of American salmon were exhib- 
ited by John Clark, of Blasgom, Scotland, for which he was awarded a 
diploma. A plaster cast of an American black bass was exhibited from 
the collection of the late Prank Buckland. 

The most extensive contribution to the exhibition was the Swedish 
collection, comprising preparations from the Gotenborg Museum, show- 
ing all the stages of development of fish and their oonditxon at diRer- 
ent periods of life, a large number of scientific specimens and curiosities 
obtained in the Arctic voyage of Professor Nordenskjold in tfie Vega, 
and a greet variety of products of the fishing industry of Sweden. In 
the department of the history of fishing there was an interesting collec- 
tion of fishing implements found in the Swiss lake dwellings, which 
were sent by the Society of Antiquaries of Zurich. In  the loan collec- 
tion were a p e a t  many very fine specimens of stuffed fishes and. aquatic 
birds and casts of fishes, the largest display being from tho museum oE 
the late Frank Buckland, a t  London. Thcre was a good display, more 
than one hundred exhibits, of cured, paclred, and preserved fish, princi- 
pally from Scotland, but a large proportion from Norway. 

A prominent feature was the exhibition of boats and implerneuts used 
in fishing, including 8 number of models of boats of various classes, 
especially those adapted to herring fishing. The frequont losses of life 
that have occurred by the destruction of fishing boats off Scotland and 
neighboring coasts have made the substitution of safer vessels than 
those now in use of groat iinporta ice, arid tlie iricreased profits result- 

for sails on fishing craft generally a question of luucli practical interest. 
Pisciculture has not ruceivcd the attention in Scotland that might be 

expected from the importance here of the subject, but intcrestiiig dis- 
plays of hatching and feeding apparatus were made from the hatclieries 
of Byram Littlemood, of Eludclersfiold, England; Sir James Gibson 
Maitland, of St>iirling, Scotland, and Josoph J. Armistead, of Dumfries, 
Scotland. Mr. Littlewood also exhibited oysters produced by artificial 
contact of the sperm and ova in artificial sea water by a process of his 
invention. He claims that, while an American experimenter has sue- 
ceeded in hatching the oyster, 110 one but himself has snccecded as yet 
in growing i t  beyond one of the earliest st'ages of development. He 
showcd living specimens which ho had Irel,t in continuous growth from 
three to five months, which is as long as ho has been experimonting in 

ing from the use of steam travle I! 8 bas made the substitution of steam 

Bull, U. a'. F. O., 82-G Oct. 6, 1889. 
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that direction, and expressed full confidence in the practicability of 
hatching and rearing oysters abiindantlg and profitably. Ten thousand 
fish about three weeks old were on exhibition by Constantine Muszynski, 
of St. Petersburg, Russia, which had been transported from there in B 
large glass bottle of his invention, with concave sides, without the loss 
of more than a dozen of the fry, and in excellent condition. A live sea 
anemone, Actinia mesenbryanthemum, was exhibited, whicli was taken 
from the east coast of Scotland in 1528, and has ever since been kept 
in the jar in which it was shown. It was a t  that time thought to be at  
least 7 years old. During a period of 20 pars  it produced 334 young. 
In  1851, after being unproductive for many years, it gave birth, in a 
single night, to 240 joung, and last February it gave birth to 7 more, 
of which 3 were exhibited with it. It is kept in sea water, and is 
fed once a month with half of a live museel, and on the Eollominy 
day the mater is changed. A number of models of salmon ladders and 
fish passes were exhibited, those built around high falls in a riwr in 
Norway showing the greatest skill in overcoming natural obstacles. 

The purification of the water, which, after use in factories, is returned 
to the streams in a condition fatal to fish, is a 6nb.ject of great importance 
in connection with the preservation of the salmon and trout of thi8 
country. There were models of apparatus and samples of water’ exhib- 
ited showing the success that had been attained at several places in 
England and Scotland in separating the impurities in a condition suit- 
able for reme or merchantable for manwe, and returning the water to 
the streams purified. The Native Guano Company exhibited living 
fish surviving in mater from the factories of Aylesbury, England, which 
had been purified by this process. An exhibition of Balmain’s luminous 
paint attracted a great deal of attention. Th? paint, which in the light 
looks like coininon white paint, has the peculiar quality of emitting a 
pale light (phosphorescent in appearance, though said to contain no 
phosphorus) when shown in a dark chamber, and it is claimed tha tva -  
sels, buoys, or other objects painted vith it may be plainly distinguished 
at it distance in the dark. A machine for fish-cleaning, the invention 
of John Rous, of Stonehaven, Scotland, was exhibited. It is claimed 
that by its use five girls can clean a hundred score of haddocks in three 
hours, and that the fish are less liable to be injured than by hand-clean- 
ing. It consists of a series of stiff brushes, revolving on a cylinder. 
Among the nets, Thomas Daridson, of Aberdeen, Scotland, exhibited 
one called the jackal net, a long, narrow net, by dropping which from a 
boat it is claimed that it may be seen whether there a m  any herring 
under the boat and at what depth. 

The exhibition wm not only interesting as a collection of a great 
variety of articles well worth seeing, but there can be no doubt that i t  
has well snbserved the ma8in object of its projectors, that of directing 
attention to the extent and importance of the fishing interest, wluch con- 
stitutes one of t8he most valuable industries of the country. 
UNITED STATEE CONSULATE, LEITH, i71uy 18,1582. 
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W E  UTELIZATXON O F  LOCALXTXES Ii? N O R F O L E  AXlD 8 U F R O L K  
SUITABLE F O B  TEE CULTIVATION OB ITICJUSELS A N D  OTHER 
Y H E L L F Z B R  

B y  CHARLES We HAlttDINGc 
Assoc. bi. I ? i S t .  C. E., l i ing’a  Lynn. 

[Prim Emsy, National Fisherios Exhibition, Norwich, 1881.) 

It may be fairly assumed that there is not a square yaid of our coasts 
which has not been visited by the spawn or spat of the mussel (d1ytilu.s 
edulis); and it would therefore appear that, in those places where mus- 
sels have not been found, natnre protests, as it mere, against them; 
mme important conditions necessary for their development must  be 
wanting in the water, soil, or temperature. 

Mussel spat, which is free for a short t ime after extrusion from the 
parent, mill not, as a rule, attach itself in any quantit,ir.a on a barren 
sand, but mill attach itself in large quantities on sands which contain 
cockles, although those sands may appear at first sight to be sterile. 
As the young mussels which have set on the cockle beds grow and be- 
come thicker, the cockles are choked and dio; but this is a very insecure 
resting-place, as from the nature of the soil they are liable to be scat- 
tered and destxoyed by the sea, unless the bed is well sheltered. 

The most favorable locality for the permanent welfare of the embq.0 
mussel is from five to fifteen feet above low-water spring tides, on a 
beach or shore consisting of’ sand \vel1 covered with clean sea-woru 
stones, wrying from the size of a walnut to that of 8 cricliet-ball ant1 
larger; this makes a hard, unshifting bed, not easily disturbed by th0 
,action of the sea, unless in very exposed localities. 

I do not think it posfiiblo to demonstrate by maps where mussels can 
be best cultivated unless a general survey of the coasts of these islands 
is made, and such favorable localities delineated thereon. 

Mussels may be f o n d  attached to various objects, Large quantities 
are found banging to the piles of bridges, where the water is not too 
fresh. They amre found in large quantities on buoys and vcssels moored 
at sea,, such as light-vessels; but, although they are found in such places, 
it does not follow that they can be best cultivated there. 

In British maters, spatting usually takes place in the e;irly spring, 
and does not appear to be a t  all dopendent on warm weather. On 
December 7,1877, I examined somg of the undeveloped embryo taken 
from a, spatting mussel, with a microscope, and found it to have a 
reddish appearance, and of the following shape, 0 3 0 and 

arnehr. It would not polarize, so I conclude the 0 
about the five-hundredth part of an inch in di- 0 3 3 0 0  

shell was not formed. On December 12,1858, 1 fouiid large quan- 
tities of mussels to oontaiin similar embryos, the weather tit the time 
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being very severe. On December 3, 1880, I found the same. The win- 
ters of lS’iD-’SO and 1580-’S1 were exceptionally cold, so that i t  appears 
they are not dependent on “heat and tranquillity” for their proper de- 
velopment. 

On May 25,1879, after a very severe winter of about nine weeks’ con- 
tinuous frost, I found on one of the beds under my charge several acres 
of brood mussels, about the tenth of an inch in length. In the spring 
of the year 1879 and the spring of 1880 overwhelming quantities of brood 
mere found on the scalps on the east coa& of England, which might be 
measured by hundreds and thousands of acres. 

Where mussels are found in thick and dense masses, they will be 
three p a r s  before they are what is called ibsiaable,7’ that is, two inches 
in length; but instances are found near low-water mark where a few 
have become isolated, and have grown much inore rapidly. 

I do not think that mussels mill spat, or rather that the Rpat mill ma- 
ture, in partially salt water. The only places where I have ever seen 
any young brood is where the water has the same degree of saltness as 
the outside sea, which, on the east coast of England, has a density of 
about 1026&, distilled water being 1000. Although it  appears that salt 
water is necessary at  their birth, brackish water is better adapted for 
fattening and growing, provided they arc covered with the tide at high 
mater. I find by experience that the most suitable degree of saltness 
of tlie water for fattening purposes is where the density of the water ie 
about 1014. This likewise applies to the fattening of oysters. 

To save the bulk of the spat when free is the great object of mussel 
cultiire, therefore it, is imperative to have the ground of the natural sea 
bed as free from sand, weeds, and mud as possible, so that the young 
may have some clean hard substance to which i t  can attach itself. 
Aecidians and sponges are very destructive to the young mussel, as 
they cover the cuIch, which mould otherwise be favorable for their at- 
tachment. 

Mussels have a great many natural enemies, amongst which may be 
nientioned the star-fish or five-finger, the dog-whelk (Purpura lapillus), 
tlhe sea-urchin or echinus, sea birds, Danish crows, and sometimes rats; 
but star-fish deal the most wholesale destruction. I have known ten 
acres of a thickly covered scalp to be almost denuded in a fortnight. 
Last summer I had carted from beds under my control between two 
and three hundred tons of this fish. The star-fish will always attack 
small mussels in preference to those of larger growth. It first grasps 
the mussel with its five fingers, and when the mussel opens slightly to 
breathe and feed, it inserts its stomach, or part of it, into the body of 
tlie mussel, when, I believe, digestion commences, and the mussel dies 
and opens its shell, and the stwfish withdraws its stomach with the 
meat of the mussel. This operation I have seen performed, in all its 
stages, thousands of times, upon oysters, m u s ~ e l ~ ,  and cockles. 

The dog-whelk bores a hole in the shell of the mussel about the size 
of a small pin-head, and destroys it. 
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The sea-urchin also bores a hole in the shell of the mussel, but much 
larger than the dog-whelk, the hole being about the size of a sixpence. 
This very rarely occurs. I have only seen three instances, and that on 
large mussels near low-water mark. 

Sea birds, Danish crows, and rats break the shell and devour the 
mussel. 

I confiider the best and only way that existing natural mussel beds 
can be properly cultivated and protected is to make them the actual 
property of some one. If they are allowed to be fished indiscrimintttely 
they will quickly become exhausted, as has been the case with hundreds 
of natural scalps on the coast. 

Fifty years ago mussels were very prolific on the east coast of Eng- 
land, and almost erery small harbor had its natural scalp outside, which 
fed the “lays’? or fattening grounds inside, to the great profit of the 
owners of such lays. About that period some ill-starred individual diu- 
covered they were valuable for manure, when commenced a raid on the 
scalps, which is the origin of their present downfall. I can remember, 
as a boy, seeing hundreds and thousands of tons brought to land sui1 
sold to the farmers for manure, at three-halfpence a bnshd. 

An act was passed by Parliament in lS6S, called “The sea fisheries 
act, lSG8,” which enables the board of trade to grant provisional orders 

corporations and private indiriduals to regulate ojater and mussel 
fisheries; but the result, so far, hds been very unsatis€actory. The 
reports of Mr. H. Cholmondeley Pennell and Mr. W. E. Hall, two of the 
inspectors of fisheries, on the og&ter and mussel fisheries, at eighteen 
different stations, show the beds to be worked in & r q  unsatisfactory 
manner. 

Mr. Hall reports in 1877 that the Boston corporation undertook to 
regulate the fishing in Boston deeps in the year lN0, so as to niaiutain 
the supply. The oyster beds, he states, remain in tlie state of denudit- 
tion which characterized them in 1869. The siipply of iuussels, how- 
ever, seems to be rapidly diminishing, from the persistent poachiug of 
the fishermen and from want of power of the corporation under their 
LLorder?) to close a sufficient portioii of the ground every year. A simi- 
lar “order” was granted to the corporation of King’s Lynn in 1872. 
Mr. Hall reports on this “order” that the corporation system of man- 
agement in regard to mussels is dangerous to the permanent welfare of 
the fishery, whilst as regards oysters the order is not carried into eff’ect. 

Under clause 4 of the order, the corporation is compelled to keep open 
for fishing two-thirds of the area of the oyster and mussel beds, thus 
leaving a large porportion of the whole in a great measure at the mercy 
of the fishermen; and Mr. Hall justly points out tbhe danger to which 
the mussel beds of the wash are necessarily exposed from this provisian. 

When a mussel bed is opened by either of the above-mentioned cor- 
porations, a day is axed and duly advertised, and at twelve o’clock at 
iiight scores of boats commence taking the mussels, some by tons and 



86 BULLETIN O F  TLIE UNITED STATES FISH COMMISSION. 

some only by a few bushels. The next day the markets are glutted 
with small mussels, and in some instances I haye known them to be 
uusaleable. Even at the best t’hey only make very small prices, whereas 
if they had been gradually sent to the various markets good prices 
would have been made. These provisional orders are simply R farce, 
as far as regards providing the long-line fishermen with mussels. 

I am the lessee of about eleven miIes of sea beach on the Norfolk 
coast, belonging to Hamon Le Strange, esq., whose title to  the propri- 
etary right descends from a grant made in the eleventh century by 
William 11 to William d’Albini, his butler. 

The fishing on this beach consists of mussels, cockles, clams, ’winkles, 
and a few oysters. 

When I hired the fishing, six years ago, thoro mas not on0 ton of 
mussels on the whole eleven miles. I appointed matchers, enforced a 
dose time, cleaned the gronnd, and endeavored to keep off poachers, 
but with very indifferent success. Mr. Le Strange, in 1879, applied to 
the board of trade for the grant of an order for the establishment and 
maintenance of a several oyster and mussel fishery, under the powers 
of (‘The sea fisheries ack, 1865,” so as to  provide a better protection for 
the fishery. The board of trade sent an inspector down to hold an in- 
quiry as to the proposed order, but from that day to this the order has 
not been panted. 

If such an order could be obtained it mould greatly benefit the long- 
line fishermen off the coasts of Northumberland and the south of Scot- 
land, as I have specjal railway rates to all the ports on t h a o  coasts, 
and can afford, when I have any mussels, to deliver them at a reason- 
able price for bait. The importance of mussels for bait to these deep- 
sea line boats is incalculable. 

Mr. P. Wilson, Her Majesty’s fishery officer at Eyemonth, in Scotland, 
reports that  in one week the boats from Burnmouth, Coldingham, and 
Eyemouth used for baiting their long lines 61 tons of mussels. They 
landed, with this qnantity of mussels, 28,620 stone of haddocks, besiclev 
a considerable quantity of cod and whiting, and got for the fi8h 1s. Sd. 
per stone, equal to about S2,600. Observe, in one week alone 61 tons 
of’ mussels were used a t  these three fishing stations for bait, the cost of‘ 
wliich was about 32160, the produce in fish from which mas 25,620 stone, 
worth $3,500. Nr. Wilson also reports that when the fishermen are 
unable to obtain mussels, they have had to bait their lines in many in- 
stances with bullock% liver, and be content with half a catch of fish. 

The greatest trouble I have in protecting my mussel beds is from n 
class of men who call themselves fishermen, but who are half farm- 
laborers and half fish-hawkers, and are the scum of the villages border- 
ing on the coast. I have lost from two to three thousand tons ofmns- 
sels in one year by these men, which would otherwise have gone to 
Scotland to be used as bait by real fishermen. All of this might hava 
been prevented had the board of trade granted II provisioual order for 
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this fishery when requested. I haye read someyhere that t h e  dofinition 
of the word fisherman ” is a man skilled in fishing, who proceeds to 
sea in a vessel, and by means of an cngine catches fish. The mon who 
rob me of my mussels do not proceed to sea, arid have no skilled knowl- 
edge of fishing. They also rob the couiitry of an onormous quantit’y of 
fish food, which mould otherwise be caught and consumed. Taking Mr. 
Wilson’s figures that sixty-onc tons of mussels will catch €2,500 worth 
of haddocks, cod, and whiting, one thousand tons of mussels would 
catch about €41,000 worth of fish. 

I coiisicler that where natural beds of mussels have once existed and 
the ground lias not altered, there new mussel beds may be established 
and cultivated; but the government must grant provisional orders to 
persons desirous and willing to take in hand tho cultivation of mussels 
and oysters, and not allow the officials a t  tho board of trade to prevent 
the granting of such orders. The orders must enforce hemg penalties 
on persons illegally taking the mollusks, and provide for the imprison- 
ment of those people who are unable to pay the fines and costs, as the 
greatest amount of poaching is done by the impecunious inhabitants of 
the villages adjacent to tho shorc, and whose forefathers, a hundred 
years ago, rverc the wreckers and smugglers of that age ; in fact, ille- 
gally taking oysters and mussels Srom a several fishery should bo fclony. 

The exports from 
Antwerp for Park alone, as recorded in the Haltes Centralcs Btatk- 
tics,” for the season of 1S73, amounted to 7,000,000 francs ($380,000), 
which are tho produce of natural beds and scalps unimproved by man’s 
care. 

In the town of St. Valcrg-sur-Somme, in France, artificial breeding, 
rearing, and fattening of mussels, upon principles akin to those which 
obtnin in ostreaculture, is carried on, and the success attained is such 
u9 to be worthy of a record in the history of attempts made to utilize 
the unbounded wealth of food lyiug ready to nian’s hand along tho sea. 
shore. Lines of wattled stakes, averaging 530 p r d s  iu length, are 
(hit-en in the sand close to the fair-mag, just abovc low-water mark. 
These les bouchots de grand $ot extend over 25 acres. They serve for 
fixing the spat, which is floated up to them by the tidal currents, and 
constitute a collecting ground for brood, which are afterwards rcrnoved 
into shallow tanks of about 60 acres, dug out high on tho strands be- 
tween the tide marks. T h y  are puddled with clay and fitted with 
sluice-gates. The salt watcr in these tanlrs is slightly admixed with soft 
river water. They also serve as nurseries for the roung mussels, which 
hang in clusters and gather on wattles. When they attain proper size 
for transplanting they are removed into tliopnrc, where they .will grow 
and ilerclop into marketable mussels. All this is being successfully 
carried out by M. Lemaire, who obtained from the Freuch Government, 
in 1873, leave to appropriate a 8malI strip of 40 acres of tho foreshore 
fringing the low sandy estuary of the Somme. Tho success of this short 

Mussels are largely cultivated on tho Continent. 
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experiment was so marked, that  after an official visit paid by the min- 
ister of marine, Admiral Fourichon, and a number of savants, including 
M. Coste, who had predicted a failure, that the original concession was 
extended to 620 acres. 

There are numerous other places on the continent of Europe where 
oyster and mussel culture is successfully carried on. 

The secret of the whole matter is, that  where mussel and oyster cul- 
ture has proved successfwl, the person undertaking the same has ob- 
tained a concession from the government to work the beds exclusively 
himself, and has not been hampered by other persons claiming a right 
to fleh on his grounds; in other words, fishings are worked in precisely 
the same way as farms on the land, where the farmer sows his seed and 
at the proper mason reaps his corn. 

In England the laws allow the seed to be sown and protected to o 
certain extent, and when the mollusks are a certain sizo, i. e., 2+ iuches 
for oyst,ers and 2 inches for mussels, the whole world is f h e  to come and 
fish on the beds by taking out a nominal license, which is at  the rate of 
3s. 6d. per ton on the burden of the smack for one year, or 9cZ. per ton 
per month. This applies only to fisheries worked under the ‘( Sea fish- 
eries act, 1868.” 

To make the oysters and mussels the actual preperty of some private 
individual or body corporate, appears at first sight to be rather herd on 
the so-called fishermen, but it must be borne in mind that any person 
who undertakes to properly cultivate a portion of the foreshore for the 
increase of oysters and mussels must be in a position to extend a cer- 
tain amount of capital, and therefore he would not, very probably, do 
much manual labor, but confine his energies to the employment of 
watchers or water bailiffs, to the making of Lrlays77 or Lrparcs,7) by dig- 
ging large reservoirs between tide marks, and the various other ex- 
penses contingent upon the enterprise; so that the supply of molluMks 
would be greatly increased, and the fisherman or laborer employed 
would have more work than he has under the present exhausted state of 
things. 

I wish this essay to be read in conjunction with my “ Essay on the 
artificial propagation of anadromous fish, other than the salmon, and 
the restocking the tidal waters of our large rivers artificially with 
smelts, &e.” 

Under the “orders” granted to the corporations of Lynn and Boston 
for the cultivation of oysters and mussels, they- haw collectively jnris- 
diction over 229 square miles in the Wash, and I have no hestitation in 
saying that, if the mussel beds within this area mere properly worked, 
they are capable of supplying the whole of the  long-line fisheries of the 
country with bait. 

XARCIX, 1881. 
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MOVEDIENTB AND CATCH OP DIACILEREL. 

B y  S a  J. RPA&TIN. 

[Letter to Prof. S. F. Btlird.] 

This year I have watched closely the movements of mackerel md 
made frequent inquiry about them of the fishermen as they daily arrive 
from their trip. It seems to be a very general opinion among the 
most experienced masters of the mackerel vessels that mackerel very 
seldom school in deep water; that is, in water over fifty fathoms in depth. 
They are rarely taken in water fifty fathoms deep, but so far this year 
they have been most abundant in from thirty to forty-five fathorns. 
About the 12th of June they were taken together with shad iu Boston 
Bay in shoal water, but in no great abundance. Captain Melauson, in 
schoqner Crest of the Wave, got 28 barrels of mackerel on the abova 
date off Highland Light, and with the maclcerel he took S barrels of 
shad. These were caught in 35 fathoms of water. Other vessels 
caught more or less of these nisckerel as they movod eastward. They 
appeared to move quite close inshore until they reached tho vicinity of 
Portland, about tho 20th of June, when they disappeared. Since that 
date no quantity has been taken within 15 miles of the coast aud but 
few withiu 40 miles. Trap-fisliing for mackerel, as well as drag-siet 
fishing, has been very unprofitable. This is very different from last year 
and the year before, when the trappers and netters made a good year‘s 
work, and the harbors were full of mackerel from the middle of June 
until late in July. The market boats last year found plenty of mackerel 
throughout July in Boston Bay, so that they could make short trips; 
but this Sear they have been obliged to go farther to the eastward, get- 
ting fwe from Cashda to the head of the Bay of Fundy. Where last year 
these vessels could make t,hree trips a week they now seldom make more 
than one or two. More fresh mackerel have been taken to Portland this 
year than usual, that port being very much nearer the fishing grounds 
than Boston or (floucester. In  Portland these fresh fish are sold by the 
pound from the vessel, while in Boston aud other ports they are sold by 
count. 

The main body of the mackerel does not appear to have come inshore, 
but, coming fkom the southward, they have crossed South Channel, and 
have been very abpndant on George’s Banks, being seen by.the cod 
fishermen in great schools, both in the northwest and southeast parts of 
the Banks, ever since the middle of June, in water from 35 to 50 fath- 
oms deep. The fish that mere schooling on the southeast part of George’s 
Heem to have struck across towards the Nova Scotia shore, where they 
were taken in abundance by the trap-fishermen at Barrington, Par- 
mouth, and other places. None of these liave been taken by tho trap- 
pers since about the Stli of July. Where they have gone to is a mystery 
to the fishermen. They were big fish, about two-thirds large, as is 
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shown by some bought of the Nova Scotia trappers by two Gloucester 
vessels, the Joseph Story and J. J. Clark, that purchased about 300 
barrels each aud sold them in Gloucester about the 20th of June. Many 
of tb.e fishermen think that these mackerel have gone up across the 
Gulf of Saint Lawrence, by Saint Paul’s Island, towards the Labrador 
coast. I t  seems certain that they have not gone to the vicinity of Prime 
Edward Island, for none of any amount have yet boon taken there,and 
very few taken at Magdaleu Islands, and those of poor quality. 

To return to George’s, the mackerel seen on the northwest part of the 
bank moved toward Cashe’s Bank, aud from there to the eastward as far 
m Grand Manan. One trip, by schooner J. W. Campbell, was taken 
last week about 10 miles southwest of Grand Manan. This school did 
not go inshore on the coast of Maine, but kept at least 20 d e s  off, 
being taken 20 miles off Nonhegan arid Matinious, and from 20 to 30 
miles off Mount Desert Rock. Two vessels arrived about J~ i ly  1, with 
trips taken on Seal Islaud ground, about 25 miles W. 5. W. from Seal 
Island, Nova Scotia. 

In  moving from George’s to the eastward they (lid not school in the 
deeper water between the banks, but only showed themselves whcn they 
rcached Cashe’s Bank in from 40 to 50 fathoms. Vessels fishing on 
Cashe’r; find that the mackerel show up every two or three days, and i t  
is a general opinion that each lot is a different school coming from 
towards George’s. The fish are still moving to the eastward, and it is 
impossible to tell where they will “bid up.” I shall wva’tch their more- 
meuts with much interest. 

The quality of mackerel thus far has been poorer than &mal. La63 
year a t  this time half were KO. 2’s, but this year there are not inore thaL 
one-third 2%. They are long enough, but not fat enough, and the fish- 
ermen think the leanness is owing to a scarcity of food. Earlier in the 
season some food was fouud in the fish, but now scarcely any is seen in 
there. 

As the fish have been so far off-shore, I have not had much oppor- 
tunity to observe their condition as regards spawning, but from what 
I can learn of tho fishermen, they are spawuing lator this yecar than 
usual. 

The mackerel fleet is very large, 140 sail from Gloucester alone, 
against about 120 last year, and at other ports there is also an increase 
in the number of vessels. The catch up to this time is much larger 
than at’the same date last year, and bids fair to aceecl any previous 
yaar. The price is higher than last year, and the business is now very 
prosperous. Nine sail of vessels, with 3,000 barrels of m&ckerel, arrived 
here this morning, and the fish were a11 sold before noon a t  $5.75 per 
barrel as they run, including the barrel. Barrels are in great dernaucl, 
aud sell readily at $1.15 each, and likelyto increase in price. The first 
of t8he season they sold at G5 cents apiece. Dive thousand arrived yes- 
terday from Bangor by vessel. 

GLOCJCESTER, BfASS., July 18, 1888. 
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NOTES ON THE PI5RERIES O P  GLOUCESTER, R I A B I A O R U B P T T S .  

B y  B. J. MARTPN. 

[Letters to  Prof. S. F. Baird.] 

The number of pounds of fish landed here dLwii1.g the month of May 
was as follows : George’s moil, 2,170,000 pounds; George’s halibut, 
57,200 pounds ; Western Bank cod, 4,3Sl,OOO pounds ; Western Bank 
halibut, 33,500 pounds; Graiid Baiik halibut? 492,000 pounds; shore fish, 
7GS,000 pounds; herring, G35 barrels ; salt mackerel, 1,430 barrels. Tlie 
&ore fish consist of ono-third cod, the balance pollock, hake, and hacl- 
dock. The amount of Western Cank fish is the largest that ewr n-as 
lnnded in Goucestcr in one month. 

GLOUCESTER, MASS., June 4, l B 2 .  

During the past mock there were 35 arrivals from George’s, with good 
trlps ; 11 from Western Bank, with good fares. The George’s vessels 
average 22400 pounds to a vessel. The Western Bank vessels ayerage 
40,000 pounds to a vessel. There l m w  been 13 sail from shore fishing; 
20 sail with small trips of salt inackerel ; one vessel with fresh halibut. 
The fishermen are all doing well. Fish of all kinds are high. 

GLOUCESTER, l\lbss., June 11, lSS8. 

IKRlnckerel are plentiful. The vessels catch them from Noman’s Land, 
40 niiles S. E. down to Mount Desert, and thence the whole length of 
the Nova Scotian coast as far as Cape Canso. There are no mackerel 
inshore. Last year at this time there were plenty of mackerel inshore, 
this side of Cape Cod. One vessel arrived lest night with 330 barrels 
from Noman’s Land. One ressel arrired froin Mount Desert, with 270 
barrels, 30 miles S. E. from Nount Desert l t o c l ~  The farther east the 
better the mackerel. Tlie niaclrerel caught oft’ Nomaxi’s Land aro 
smell. Mackerel are low to-daS-45 per barrel, including the barrel. 
All the mackerel are sold out of pickle. A fortnight ago, when the first 
mackerel came along, there were some large shad mixed with them, and 
some small ones which the fishomen call “8mutty-nosed shad,” about 
the size of alewives. The others were large, weighing from 4 to 5 
pounds. Some were caught with drag-nets, and some with seines, some 
of them being taken 8 miles from Cape Cod and some in Ipswich Bay. 
Six salmon hare been caught in traps from Kettle Island to Portsmonth. 
The Western Bank vessels are bringing in good fares of codfish. The 
dogfish have struck all dong the coast in  largo schools (driving tho shore 
fishermen off the ground), in suoh large numbers that the trawls could 
not be used, as the fish C a t  them to piem. One vessel belonging to 
Marblehead is fitting out to mtch them. 

GLDUUESTER, MASS., Junc 22, lSS3. 

’ 
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Fishing has been good the past month. The mackerel catchers have 
done well. A large body of mackerel have been domn the Nova Scotian 
mast. Three large fares arrived during the last two days: Schooner 
Leona, 540 barrels; schooner Henry N. Woods, 440 barrels; schooner 
I. E. Garland, 400 barrels. These three trips mere caught 25 miles W. S. 
W. from Seal Island, Nova Scotia. Some of the vessels found plenty of 
mackerel S. E. 30 miles from Nount Desert Rock. When the mackerel 
get in that locality they seem to stop. Last year mackerel were on the 
same ground in the months of July and August. The largest mackerel 
I have seen this year mere caught in the traps at Cape Sable. They 
were two-thirds Iargc. Those now caught on the eastern shore are ono- 
third large, and I think the body of large mackerel passed down the 
Novia Suotian shore. A11 the mackerel they have caught in nets from 
Cape Sable to Canso are large. 

Mackerel sell as fast as they arrive. There Ferc 2,000 barrels here 
this morning. All sold at 12 m. for $5 per barrel; $4 a barrel not 
rimmed; that is, barrel and all. The first school of mackerel came along 
the 1st of June; there were some shad mixed with them. Ten days ago, 
off Portland, some of the fishermen set nets for mackerel and caught 
some large shad and small ones. They have caught some in‘all the weirs 
along the coast. Mackerel and shed will go together; so will mackerel 
and herring. Two vessels set their seine around a school of mackerel; 
when they got the seine pursed up they were part herring and part 
mackerel. Some of the shad are large; some are small. I saw one 
taken from a trap at Kettle Island which weighed 64 pounds. Seven 
salmon have been caught in the traps at Eettle Island; three caught a t  
Milk Island. The codfish on the shore ground are scarce. Hake am 
very plentiful. The oldest fishermen say they never saw hake so abun- 
&ant as they were the first of June. A vessel catching 40,000 pounds 
salt fish gets tTo-thirds hake. Last Sear they would have two-thirds 
codfish. 

The amount of fish landed here during the month of June was as fol- 
lows : George’s cod, 2,514,000 pounds; George’s halibut, 99,300 pounds; 
Western Bank cod, ti,GS4,000 pounds; Western Bank halibut, 89,400 
pounds; shore fish (mixed), 1,235,000 pounds; Grand Bank halibut, 
460,000 pounds; received from Maine (mixed), 1,500 quintals ; from 
British provinces (mixed), 3,200 quintals; mackerel, 25,9GO barrels; 
mackerel (fresh to can), 735 barrels; herring, 80 barrels. . 

GLOUCESTER, MASS., July 5,1582. 

During the past week thirty-five schooners have arrived with f u l l  
fares of mackerel, averaging 300 barrels per vessel. The vessels have 
done best on Cashe’s. A week ago they did well in the Bay of Fundg; 
some of them doiug very well on Cashe’s. All the mackerel come across 
Cashe’s. Schooner Eliza Abby set her seine around a school of niack- 
erel, on Friday, on Cashe’s, and got so many fish that the middle of 
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the seine was torn away. The vessel arrived. this morning with half 
the seine gone, and came near losing the boat. The captain says he 
thinks there were 500 barrels in tGe seine. Mackerel sold yesterday 
for $6.25 per barrel. I think they will be worth $7 per barrel next 
week. The last mackerel caught on Cashe’s were of good quality. A 
trip, of 330 barrels, packed there Friday, contained 30 barrels of No. 
ones, 150 barrels No. twos, and 150 barrels No. threes. The mackerel 
in the Ba,y of Fundy are not so fat as those caught on Cashe’s; the 
mackerel caught on Friday, just referred to, being the best caught this 
year. The largest and fattest mackerel are sold as fast as they arrive. 

Dried George’s cod took a jump yesterday from $G per quintal to 
$6.50. George’s codfish are scarce. There have been twenty arrivals 
from George’s during the past week, averaging 12,000 pounds to the 
vessel, selling their fares at $3.50 a hundred out of the vessel. *That is 
the highest price paid for codfish since the mar. Codfish are scarce on 
all the inshore grounds. Hake are plentiful. The fishermen say the 
hake haye not been so abundant for twenty years. Dried fish of all 
kinds is high. George’s cod will be sold for $7 a quintal next month. 

I was much pleased, while rowing round the harbor yesterday, to see 
the name ‘6 Spencer F. Baird” on the stern of a new, handsome schooner. 
gap$. John Vibor mill commend her. 

~ GLOUUESTEB, MASS., July 23,1SS2. 

Since Monday morning there hare been G3 arrivals with salt mack- 
erel, full fares, the vessels averaging 330 barrels each-the largest 
meek’s arrival of mackerel this Fear. The last sales mere at $7 per 
barrel with the barrel. Two vessels, absent seven days, returned with 
400 barrels. The maclrerel have all been caught from Cnshe’s to Grand 
&Ianan Island, Bay of Fundy. They are a11 offshore. 

The codfish on the eastern shore is a failure this season. Nothing but 
hake theru.’ The cod were plentiful last season. The small boats ou 
the eastern shore liave not done anything this summer; no cod, no 
mackerel, no hake inshore. The vessels that fish on the George’s Bank 
fhd  the codfish sca’rce. Some vessels, absent two weeks, arrived with 
$000 and 6,000 pounds codfish. Codflsh are high; sold green out of the 
vessel at $4.35 per hundred pounds. Dried George’s cod sold n t  $7 a 
quintal. All kinds of’ fish are Tery high. 

Schooner Martha C., which arrived last night, reports bluefish plen- 
tiful on the western part of Cnahda There have been no bluefish on 
the eastern shore this summer inshore. Last Thursday night a large 
school of whiting, or Old England hake, came in the harbor. All the 
nets mere full of them; two horse-cart loads wero taken out of 8 small 
trap set in the harbor. Some of them were brge and full of spawn. 

Captain Gill, in n 
small ves6e1, with four men, caught 3,000 in one day on trawls, They 
yielded 73 buckets of livers, which sold at 55 cents per bucket. 

Tiae dogfish are abundant all along the coast. 

QLOUCESTER, MASS., July 30,1852. 
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Alabama ................................. 
Arizona .................................. 
Arkansas ................................ 
California ................................ 
Colorado ................................. 
Connecticut ............................... 
D n ~ o t s  ................................... 
Dclamaro .............................. 
District of Columbia ............................ 
Florida ................................... 
Georgia .................................. 
Idnho .................................... 
Illinois ................................... 
Indiana .................................. 
Indian Territory ......................... 
Iowa ..................................... 
Rnnsns ................................... 
Kontiicky ................................ 
Louisiana ................................ 
Maino .................................... 
Maryland ................................ 
Nassachusotts ........................... 
Michjgnn ................................. 
Minnesota ................................ 
Mississi pi ................................ 
Missour? ................................. 
xontana ................................. 
Nebraska ................................ 
Novada .................................. 
Now Hampehiro .......................... 
NcwJorI3oy .............................. 
Now Moxico .............................. 
NewYork ................................ 
North Caroline ........................... 
Ohio ..................................... 
Orogon ................................... 
Pennsylvania ............................ 
Rhodo Island ............................. 
Sonth Cnrolinn ........................... 
Tenneasco ................................ 
Texas ..................................... 
Utah ..................................... 
Vermont ................................. 
Virginia .................................. 
WsEhingtm ..................................... 
WeatVirginia ............................ 
Wisconsin ................................ 
Wyoming ................................ 

Total ............................... 

DISTRIBUTION OF GEEMAN C A B P  BY T€LE UNITED STATES F3SH 
COMi?IISSION . 

B y  M A B S M A L L  M c D O N A L D  

The number actually sent out in lSSl waa from six to eight thousand 
greater than appears from the subjoined table. many having been &is- 
tribnted through agents whose reports vera not availabls when this 
table was made . There should also be added. the number of carp dis- 
tributed in the spring of 1882. those being of the 1881 crop and amount- 
ing to five or six thousand . me crop of I881 aggregated about 160.000 . 

Summary of carp distribution for  the year 1881 . 
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SHAD T A K E N  I N  M A C X E R E L  C I L L * N E T S .  

E y  CABPT. J. W. COLLPNS. 

[From a letter to Prof. S. F. Baird.] 

A Friendship mackerel dragger "-a25- ton pinkey-while fishing with 
mackerel gill-nets in Ipswich Bay, about half-way from tho Isle of Shoals 
to Halibut Point, on the night of June 9, took 37 full-grown shad, which 
would average 4B.pounds each, besides about a bushel of small shad. 
The latter have :L black tip to their nose, and are called smutty-nosed 
shad by the fishermen. They are about the size of large alewives, so 
Captain Martin tolls me, who saw both the large and small shad taken 
by this vessel. 

About the 12th of June Capt. David Malonson, of schooner Crest of 
the Wave, caught about S barrels of large shad, but no small ones, in a 
purse-seine, S miles northeast from Cape Cod light. 

The shad were apparently mixed with. mackerel, since 20 barrels of 
che'latter fish wore taken in the seine a t  the same time. There have 
been other instances of tlie capture of shad by the niackerel fishermen 
this spring, the particulars of which we have not yet fully learned. 

GLOU~ESTER, MASS., June 22,1SS2. 

TMANBPOBTATION O F  LIVE FPS11.* 

[From tho official roport of tho Intornntional FiBhery Exposition, Berlin, ISSO.] 

The following report relates mainly to the means of transporting live 
dsh, exhibited in Class IV, with the exception of those destined for tho 
transportation of young fry. Wit,li regard to these, competent pisci- 
culturists mho have a larger experience mill report. It is only t,ho 
transportation of large fish, such as are brought to market, are exhibited 
in aquaria, and are used for stocking ponds, of which I intend to speak 
in this report. 

The comparatively small number of articles exhibited to illustrate tho 
transportation of live fish-whilst nearly n l l  other departineuts of the 
exhibition were well represented-showed clearly how little the dovel- 
opment of means for transporting fish has advanced of late years. It 
oert:tinly has not kept pace with the rapid development of general incans 
of transportation. The great importance of fish, more especially of salt- 
mater fish, as a popular article of food urgently demands that suitable 
means of transporting fish should bo furnished. This applies particu- 
larly to transportation by railroad. For transporting fish by water the 

* ( 6  fiansport iebcnder Fi8clt8," from dintlick8 Bci%ol& Cber die Intcriiatioaalo 2"icro]terei- 
Ause te lhg  zzc Berlin, 1880. Translated from tho German 1)s HERNAN JACOBSON. 
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old method, to have perforated vessels, mostly in the shape of boats, fas- 
tened to boats, to be towed by them along the rivers, may be considered 
satisfactory as far as common vessels and fishing-boats are concerned, 
whilst it is not suited to transportation by steamers. 

With regard to transportation by steamer, Messrs. Busse & Co., of Ber- 
lin, have tslren a step in the right direction. This firm constructed some 
rears ago a steamer specially arranged for transportiiig live fish, which 
carries regularly the fish accumulated a t  various points of the Swedish 
arid Danish coasts (mostly eels) to Stettin, whence they are carried by 
mater in perforated vessels to Berlin, which city is reached in about GO 
hours. Berlin has, in conscquence, become a considerable inarket for 
cela, and this trade is growing in importance from year to year. The 
above-inentioned firm alone sells annually about a, thousand hundred- 
weight of eels. 

Under No. 515, Messrs. L. Dusse B Co. had exhibited D model of their 
steamer. The illustration of the steamer shows in the center tho per- 

Fig. 1. 

foratcd vessel for tlio fish, the cross walls of which are, of course, water- 
tight. 

The eel, being accustomed to migrate from the rivers to the sea, and 
vice versu, can easilr stand the transportation through salt and fresh- 
water. 

Whilst this method of transporting fish by water has been very suc- 
cessful, transportation by rai1ro;d is still in an exceedingly baclinrard 
condition. The difficulties to be o~ereoine are, of course, inucli greater, 
because tho naiural conditior~s of transportation by mater have to  be 
artificially mpplied. In  addition to this, there is the estraordinnry 
increase of tho cost of transportation, owing to the quantity of water, 
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which is in itself absolutely worthless, but is nevertheless necessary for 
live fish. Supposing I ship by railroad a barrel containing 10 per cent. 
fish and 90 per cent. water, and I t  will be seen that I pay the railroad 
company ten times the freight which I pay for other goods. 

If I received by railroad ten pounds of meat, vegetables, or other 
articles of food, I get for the price of the freight the full weight, with 
the exception of the tare. Ten pounds of fish, howemr, demand, in the 
first place, 90 pounds of water, and, besides this, the tare weight of the 
cask or barrel, which is generally very heavy. 

With some fish the proportion is still more unfavorable, thus espe- 
cially with those wbich are brought to Berlin from distant seas for the 
purpose of shocking aquaria. I n  this case we can only count about 1 
pound of fish to 100 pounds of water, so that nearly the entire freight is 
paid for absolutely usoless matter, viz, water, and very frequently it hap- 
pens that when fish arrive at  their destination they are found to be dead! 
The transportation by railroad of live fish, therefore, offers difficulties 
which can hardly be overcome. As long as the railroad companies do 
not lower their rates for transporting fish, live fish, and more especiaIIy 
salt-water fish, will never be regularly sfiipped by railroad. The rates 
of freight are so high that only persons of means mill be able to enjoy 
the luxury of fresh salt-water fish in inland towns. 

For transporting other articles of food, live cattle, beer, &a, the rail- 
road companies have everywhere provided special cars, whilst nothing 
has been done for tho transportation of fish. In my opinion, however, 
it is absolutely indispensable that special cars should be provided for 
transporting live fish, if any trade in this article is to bo built up, and 
if greater safety to the fish is to be guaranteed. It mill hardly be pos- 
sible to provide such cars by private means. The expense, the question 
where to keep them, the comparatively small use which the owner 
would have of them, the matter of )rates, &e., all these are great dif6- 
culties, which, however, would be overcome at once if the government 
would make a beginning. As the state has of late years become the 
owner of nearly all our railroads, this would be the most natural solution 
of the problem. Years ago I entertained the idea of urging my company 
to  procure a specially-constructed car for transporting fish for the Berlin 
Aquarium ; but in consequence of the hard times, and in consideration 
of the fact that unless likewise used for some commercial purpose 
there would not be sufficient use for such a car, I gave up the idea. 
The exposition again revived the idea of having a special car con- 
structed for the transportation of fish. In conjunction with the royal 
inspector of railroads, Mr. Bartels, I therefore drew up a, plan, which I 
hope will be favorably received by the administration of railroads and 
be carried out by them. Quite recently an Austrian railroad official 
has got a patent for 8 specially-constructed car, which is principrtlIy 
intended forthe transportation of h s h  fish On ice, and of lire fish. 

Bull. U. S. 3'. Os, 82-7 act .  13, 188.%. 
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Eretschmer’s model of a specially-constructed railroad car, which wm 
exhibited under No. 532, seemed impracticable aud not sufficiently 
adapted to the purpose. 

There is not the slightest doubt that the consumption of salt-water fish 
mould increase very considerably if we could succeed in bringing them 
to the inland markets in a live condition. The prejudice of the general 
public against dead fish, if they be ever so fresh, is so deeply rooted 
that it would be utterly in vain to expect that it will be overcome w r y  
soon. During the hot summer season there is, moreover, great danger 
that salt-water fish will spoil during a journey of any length. 

A t  present fresh-water fish are generally transported in kegs or bar- 
rels, two-thirds or three-fourths filled with water. The quantity of fish 
to each barrel depends on their kind, tho season of the year, the temper- 
ature of the water, and thelength of the journey. For short journeys 
no special arrangement is necessary, whilst for long journeys some pro- 
cautionary measures are absolutely required. Fish need oxygen just 
as much as other animals, and this they find in the element in which 
they live. Water contains (though not in very p e a t  quantities) air-a 
mixture of oxygen and nitrogen. Consequently water contains oxygen, 
and receives new supplies of this element €rom the air with which it 
comes in contact. In water with little or no oxygen, fish will soon per- 
ish. The demand for oxygen is, of course, greater the more fish are con- 
tained in a comparatively small quantity of water. In rivers or in the 
sea the number of fish is so small as compared with the quantity of water 
that there will never be any lack of oxygen; but if fish are to be kept 
or transported in a limited quantity of water the introduction of air is 
absolutely necessary. During the journey the water in the vessel, 
which is not entirely filled, is in constant motion, and therefore presents 
a oonsiderable surface to the air, so that during a short journey suffi- 
cient oxygen is in this manner introduced into the water. If the water 
stands for any length of time it must be agitated, or air must be i n t m  
dneed in some way. In shaking the vessels, however, the fish suffer, 
and it is therefore better to introduce air into the water direct. This 
may be done by filling with water a simple squirt or sprinkler, such as 
gardeners u8e for watering flowers, and by squirting this water into ths 
vessels with some force from a short distance. The same end may be 
obtained by lashing the water by a verticdly-placed fly-wheel, fastened 
to one part of the vessel, and separated from the other part by a per- 
forated wall. Sometimes vessels are provided with a tube of turned 
iron or brass which has many small openings in the place where it rests 
on the bottom. This tube is connected with a pair of belIows or a rub- 
ber bag placed outside the vessel, and through it  air is introduced into 
the water. 

Mr. Schuster, mayor of Preiburg (Baden), has, in the transporting ves- 
sel exhibited by him, replaced this contrivance, which frequently needs 
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repairing, by a simple but far more expensive air-pump, A, which con- 
sists of a metal vessel in the shape of a broad cylinder, with a leather 
lid or valve, the piston of which can 
be moved up and down with the 
hand. At the first pressure the 
tube is emptied and air enters into 
it, which at the second pressure 
cntcrs the mater through the open- 
ings in tlie tube, 8 c .  At B there 
is a tin ice-box, which should 
not have any sharp edges, amgainst 
which the fish might hurt them- 
selves. FIQ. 2. 

As regards fresh-water fish, it may be laid clown as a general rule 
that they mill keep best when transported in water of the lowest possi- 
ble temperature. The colder the water the more oxygen will it absorb, 
whilst the quantity of oxygen consumed by the fish will decrease in pro- 
portion as the temperature getslower. The lowering of the temperature, 
therefore, offers a twofold advantage, and the use of ice cannot, consc- 
qucntly, be too strongly recommended. To' avoid any riolent CO~CLIS- 
Rions, which might hurt tho fish, the barrel may be placed on springs, as 
was shown in a, transporting vessel from Velp, IIollancL 

O€ the different metliods of introducing air I prefer the one where air 
is introduced through tubes by ineans of an air-pump or bellows, becaLnse 
tliereby the liurtful carbonic acid formed by the breathing process of 
the fish is more thoroughly expelled, and the vessel can be entirely filled 
with water. Beating or lashing tlie mater is always injurious to tho fish. 

As long as specially-constructed railroa>d cars for transporting live 
fish are not provided, persons who ship live fish mill have to resort to 
various more or lcss satisfactory means of transportation. For  the 
m e  of the Berlin Aquarium I hare constructed an apparatus which I 
consider as specially suited for transporting fish a considerable distance. 
It was exhibited under No. 514. It had been my object to meet the fol- 
lowing conditions, which havo to be considered more or less in transport- 
ing fish : 1, to provide sufficient air for t8hc water; 2, to keep the water 
frec from slime and otlier impurities; 3, to maintain a suitable temper- 
ature; 4, to prevent the beating or shaking of tho mater, and t h i s  t o  
protect tho fish from injuries. Fish with broken scales or fins will not 
keep well. 

This ol?joct 1 have recached in the folloToing manner by Connecting 
three vessels : 

Froin the transporting rcssel proper, No. 1 (see Figs. 3 and 4), as 
milch water flows into ressel No. 2, on the same level, as is iiitrotiucctt 
froin tho raised vessel NO. 3. Through the &got &? the mater flows into 
a11 air-tight rubber tube connected tlierewitli, which empties a t  tlie bot- 
tom of the vessel, or near it, a t  the place inarkell F, n-hich is afi far re- 
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moved from the outlet as possible. A t  D some thin air-tubes are con- 
nected with the spigot (or rather soldered to it), through vhich a suffi- 
cient qumtity of air is brought in from the Tvater flomiug through the 
tube, and rises and bubbles at 3'. The more powerful the current of 
the water, and the higher the pressure in vessel No. 3, all the more 
abundant will be the quantity of air which enters the water. Tlic water 
flows out above a, perforated inner lid, where at E a connection is macle 
with$ the vessel destined for the outflowing water by means of a rubber 
tubc. The water first of all flow8 into D perforated vessel containing 

FIG. 3. 

fine .gravel-the filter-and thus enters the vessel No. 2 in a purified 
condition. By means of a simple suction and forcing pump, A, vithtl ie 
sucker 13, the water is, through the tube C, pumped iuto the raised 
vessel. In  the center of the firm outer lid there is a perforated stopper, 
a, aucl below it  a large opening in the inner lid, which can also be 
closed by a perforated lid ; this is intended for filling, removing, and 
observing the transporting vessel No. 1. A floating lid, e, in vessel KO. 3 
indicates the height of the water by a plummet, b, connected tlieren-ith. 
Through the lid n thc quantity and tcrnperature of the mater in vessel 
No. 2 can be observed, and, if necessary, it can be cooled off by means 
of ice. 

Tlic ~ h a l i -  
ing of the water has becn reudcrecl impossible, as in consequence of the 
outlet-pipe, fastened between t h e  upper and inner lids, tlic vcsscl is 
always entirely filled with water, and is still sufficiently proridcd with 
air. The introduction of water with the air a t  the bottom of the vessel 
serves to expel the carbonic acid and thus constantly rcnevs the water. 
Whilst tho  raised vessel can bo pumped full in 15 minutes, it takes the 

In this manner all the neccssary conditions are €ulfilled. 
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water several hours to flow out, sa that the person in charge of tlie fish is 
not morlced too hard. This apparatus has been w r y  successfully used in 
the journey from Trieste to Berlin, which lasts 72 hours. Vessel No. 1 con- 
tains 24 hundred-weight, and the two others half that qnantitF. If thcre 
are enough persons to superintend :mil do tlie work, vessel No. 3 can be 
dispensed with by pumping water from vessel No. 2 into vesscl No. 1 
direct, through tube C, which should be provided with air-tubes, and 
which must reach to the bottom of the vessel. I prefer this method to 
the first-mentioned one, as in consequence of the greater pressure of the 
water, produced through the pump, larger qua'utities of air can be intro- 

FIG. 4. 

cluced into t'he mater. It is also possible to introduce air simultaneously 
into severalvessels By one pump, by means of several narrow tubes, which 
must of course be furnished with air-tubes. In the projected railroad car 
for transporting fish the airing of the various transporting vessels is to 
be accomplished on this principle. 

In  transporting fish any considerable distance son18 precautions should 
be observed, mliicl~ I must briefly mention in conclusion. If' possible, 
only perfectly sonnd fish should be transported j these fish ought to be 
kept confined for some time prior to being transported j a few d a p  be- 
fore the journey is commenced no food shonld be given to them, so that 
there is 110 danger that the water becomes impure by the vomit or ex- 
crements of t,lie fish. It is advisable, if any way possible, to change the 
water during tho journey. This is of course easier vith fresh-witer than 
with salt-water f i ~ h ,  as i t  is nearly always possible to obtain good spring 
water during tliu ,journey. It is more difficult, but not impossible, to 
change sea water during the journey. For this purpose concentrated 
salt water, such as is for sale at the Berlin Aquarium, should be talken 



102 BULLETIN O F  THE UNITED STATES FISH COMHISSION. 

along, and to  it should be added 6 times its weight of pure spring water. 
During the journeys from Trieste to Berlin the change of the salt water 
has several times been made at Vienna. For transporting marine ani- 
mals artificial salt water is to be preferred to the natural salt water. 
The latter contains organic matter, especially a large number of animal- 
cula belonging to the copepods, infusoria, &e., which soon die and make 
the water turbid and impure. No such danger need be apprehended if 
artificial salt water is used. I tJherefore strongly recommend the use of 
artificial salt water for transporting marine animals, 

F I S H I N G  A N D  CONSUMPTION O F  W I S H  I N  N E W F O U N D L A N D .  

B y  Ma HARVEY. 
[From lettor t o  Prof. 5. F. Baird.] 

Regarding the local consumption of fish of conise it is only possible 
to form an estimate, as there are no returns. I have consulted with 
two or three persons well acquainted with the fisheries and the habits 
of the people, and taking their opinions into account, and what I myself 
know, I should judge that the consumption of codfish here might be 
safely estimated at a quintal and a half per head of tho population, 
which is now about 180,000. This would give 2;0,000 quintals as the 
local consumption of cod. 

As to the consumption of other kinds of fish it is so small as hardly 
to be worth taking into account. The salmon season lasts only six weeks, 
and in St. John’s during that time there is a certain amount used fresh 
among the middle and upper classes, but the working people hardly 
ever use it. Where i t  is caught, which is only in comparatively few local- 
ities, a certain amount is used fresh by the catchers, who are few in 
number. Hardly any of i t  is used pickled; all is tinned or salted abd 
exported. 

Herring are not much used. The Labrador fishermen generally salt 
and bring home each a keg or half barrel for winter use. The whole 
does not amount to  much, but I conld give no estimate of the consump 
tion of either herring or salmon. Cod is the favorite food. 

The seal fishery of this year is one of the very worst on record, owing 
to the enormous masses of heavy ice and prevailing easterly winds, 
driving it in on shore, so that vessels could not move about. The num- 
ber of seals brought into St. John’s was 139,222. All the returns are 
not in for other places, but the whole catch will not exceed 140,222. It 
is fortunate in one way, as it will help to aave the seals longer from 
extermination, which on the present system is inevitable. 

The increased value of’ the export of cod in 1881, arose largely from 
enhanced prices caused by failure of the Norwegian fisheries. 

Sr. JOHN’S, NEWFOUNDLAND, June 13,1882. , 
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C O N N E C T I O B  OF ABUNDANCE OF MOSS A N D  OF BLACK FLIES W I T H  
A B U N D A N C E  OW T R O U T .  

[From Soientifio Farmer, May, 1878.1 

It requires but very little imagination to connect the presence of moss 
growth with the pleasures and convenience of man, so close are tho links 
of facts which join one circumstance with another. In  the unsettled 
wooded regions we find the torment of black flies and mosquitoes, which 
oppress the inhabitants and render it difficult in the newly-cleared land 
of Maine to summer young stock. On the confines of the Arctic regions 
they are mentioned by voyagers as plagues of existence; and they are 
a serious drawback to the comfort of the tourist who seelis in the Gulf 
of Bothnia to see the midnight sun. Lastadius says that he will not 
affirm that they ham ever devoured a living man, but that many young 
cattle, such as lambs and calves, have been worried out of their lives 
by them. All the people of Lapland declare that young birds are killed 
by them, which is not improbable, says our author. Wherenr in Maine 
we find trout the most abundant, there we find the black fly, tho gnat, 
ancl the mosquito in overpoweriiig abundance; and as tho country be- 
comes settled these pests of man diminish and disappear; and, as angler- 
sportsmen note with grief, there is a diminution of the figh, which they 
ascribe usually to poaching, and to the destruction brought about by 
the rod, the spear, or the seine; and in cases of late years have en- 
deavored to check this disappearance through the hatchiug of ova and 
the restocking of the waters. These gentlemen, however commendable 
their intentions, hare  overlooked the fact that there is a relation be- 
tween the fish and its food; and with the destruction of the moss of 
the forests the breeding ground of the food insects is taken away, and 
the food supply thereby diminished. In  the clearing of the land and 
the thinning of the forests are causes at york, through the diminution 
of the insects which furnish the food to the trout, by the destruction of 
the mosses, whereby tho moisture essential for the dovclopment of tho 
insect ova is retained, which acts more disastrously on tho fish than tho 
rod or the spear. In proof of this we offer our own experience that in- 
sects abound in greater abundance in mossy woods than in second 
growth; that trout brooks which flow through mossy woods are usually 
more prolific of trout than neighboring brooks whose flow is through 
cleared land or second growth ; that artificially-stocked ponds and 
streams in settled regions are never equal to the support of as inucll 
tront-life as like streams in the backwoods of Moine; that fishing can. 
not exterminate trout in the region of the black fly. Let ti8 illustrate 
by an opposite fact recorded by Williams in his History of Vermont. 
In a pond formed by damming a small stream, to obtain mater-power 
for a saw-mill, and covering one thousand acres of' prilEitive forest, the 
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increased supply of food broyight within reach of the fish multiplied 
them to that degee that at the head of the pond, where in the spring 
they crowded together in the brook which supplied it, they (trout) were 
taken by the hands a t  pleasure, and swine caught them without diffi- 
culty. A singIe sweep of a small scoop net mould bring up half a bushel; 
carts were filled with them as fast as if picked up on dry land. The 
increase in size of the trout was as remarkable as the multiplication of 
their nnmbem. 

We thus have indicated : Diminution of mossy woods j diminution of 
insect-life, upon which the young prey almost entirely and adult fish 
largely feed; dindnution of fish. Could a more complete circumstantial 
chain of evidence be required.? 

Thus the mosses have an importance in supporting that prolificacy of 
life in the streams which exist in the far North; and the same pests 
which torment the Indim serve him in one remove as food; the same 
pests which trouble the frontiersman stock the streams with abundant 
life to servo him as food, and to attract the angler who employs him as 
a guide. As the mosses lose their supremacy the black By disappears, 
the mosquito diminishes in number, and our streams dwindle in size, 
and even lose their flow in seasons of drought; and their capacity for 
supporting trout-life is sadly diminished. In overcoming the wilder- 
ness man is necessitated, through the infinite correlations of nature, to 
destroy tho natural sources of food, and through art  to sustain himself, 
less precariously, i t  is true, but with greater toil, from the land. He 
promotes vicissitudes of diinnte, and changed conditious which work to 
him injury, in order to realize the immediate gains which he desires; but 
is prone to overlook the causes of his acts, as nature acts through lit- 
tles, which require thought to connect with their effects; and not the 
least of her littIes are the humble mosses which exist 80 abundantly 
where coolness and moisture are to be found. 

POISONED WATER I N  ‘PIRE QULR OF MEXIUO. 

[From the Sunland Tribune, Tampa, July 20, 1882.1 

We learn from Capt. William Jackson, of the steamer Lizzie Hender- 
Ban," that on his trip from Cedar Key, Tuesday, he encountered a streak 
of poisoned water, covered with all varieties of dead fish, of more than a, 
mile in extent, off Indian Pass, between Clear Water and Egmont Light. 
The captain says that a very offensive smell arose from ik, and that a, 
good many bottom fish, such as eels, were floating dead on the surface. 
We opine that this fact upsets the theory of some a8 to this poisoned 
water being fresh water from overflow on the mainland, impregnated 
with poisoned vegetable matter, as there are no streams of any size 
flowing into the Gulf near where these fish were found. 
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LIST OF FISHES COLLECTED AT MAZATLAN. DIEXIGO, B Y  CHARLES 
H. GIEEEBT. 

e y  DAVID 8. Jt3RDA.N a D E d  CHARLES M. GILBERT. 

During the fall andwinter of 1880-'Sl, Mr. Gilbert spent ten weeks a t  
Maeatlan, on the west coast of Mexico, in ma!cing collr,ctions of fishes 
for the United States National Museum. The following is a list of the 
species obtained, and the numbers now borne by the specimens in the 
National Museum. Among the larger fishes, there is usuallybut a 
single specimen to each number, but in some cases, especially among 
the smaller fishes, many specinlens are recorded under a single number. 
The popular names here given are those in use among the fishermen a t  
Maeatlan. A p r y  few species are included, specimens of which were 
examined in the field, but were not brought home. These are indicated 
by asterisks (*). 
1. Mustelus lunulatus 6. & G. (29211.) 
2. Carcharias aethalorus J. & G. 
3. Carcharias fronto J. & G. (Tiburon.) (28167.) 
5. Scoliodon longurio J. & G. (28306, 28930, 28331, 29541, 29551.) 
6. Qaleocerdo tigrinus" J. & G. 
7. Sphyrna tudes (Cuv.) M. & 15. 
8. Sphyrna sygaena (L.) Raf. (COrnudO.) (28134, 29645.) 
9. Ginglymostoma cirratum (Gmol.) M. & 13. 
10. Pristis perroteti" Miillor & IIonlo. 
11. Rhinobatus leucorhynchus Gthr. (Guitarro.) (28205, 28206, 29547, 29602.) 
12. Urolophus asterias J. & G. MSS. (28198, 33204, 29542, 29524, 29580.) 
13. Urolophus halleri Cooper. (28263, 28264.) 
14. Trygon longa Garman. (Eaia.) (28188, 28203.) 
15. Pteroplatea ctebripunctata Potors. (28111, 28357, 28298.) 
16. Stoasodon laticepe (Gill.) J. & G. (Gavelan.) (28201, 28278, 28346, 28348.) 
17. Manta birostris" (Walb.) J. & G. (Manta-raia.3 
18. Elurichthys pinnimaculatus St80ind. (28192, 28347.) 
19. Elurichthys panamensis Gill. (Bagre.) (28181, 28294, 29174, 29606.) 
20. Arius brandti Stoind. (Bagre oolorado.) (28280, 29254.) 
21. Arius platypogon Gthr. 
22. M u s  aseimilis Gthr. 

2823.2, 28234, 28276, 28299, 28304.) 
23. Arius guatemalenefs Gthr. f28140, 28289, 28290, 29284, 29647.) 
24. Clupea stolifera J. & G. (Sardiwa.) (28125.) 
25. Clupanodon thrissa (L.) Lio. 
26. Opisthopterus lutipinnis J. & G. (28126, 28209,28320, 29224.) 
27. Albula vulpes (L.) Goodo. 
28. Elope saurus (L.) (28148, 29544.) 
29. Chanos salmoneus (Forster) C. & V. 

30. Stolephorus macrolepidotus ( I h e r  & Steind.) J. & G. 
31. Stolephorus lucidus J. & 0. (28121, 30884.) 
32. Stolephorus ischanus J. &, G. '(29264.) 
33. Stolephorus curtus J. & G. (29242.) 

(28202, 29549.) 

(28160, 29520, 29540, 29641.) 

(28215, 28259, 28362, 28286.) 
(28161, 28165, 28189, 28210, 28211, 28213, 28216, 28221, 

(Sabalo.) (28240, 28278, 28302, 28317, 
28862, 20578.) 

(Sardiiza.) 
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34. Stolephorus exiguue J. & G. (28120.) 
35. Stolephorus mtarchua J. & G. (28119.) 
36. Synodus scituliceps J. & G. (28393.) 
37. Tylosurus fodiator J. & G. (Bguja.) (28162,28190,28323.) 
38. Tylosurus siereta J. & G. (Sierrita.) (282&5, 28378, 29227, 29377, 29378, 29562, 

39. Hemirhamphus unifasciatus Ranz. (Pujarito.) (28178,28180,29175,29600, 29G07.) 
40. Exocoetus californicus* Cooper. ( Volador.) 
4L Murana pinta J. & G. (Anguila pinta.) (28177,28197,28238,28388,29608.) 
42. Sidera dovii (Gthr.) J. & G. (Anguila pinlita.) (28311.) (Type of Murmno 

43. Sidera panamensis (Steind.) J. & G. (Anguilaprieta.) (28246,29535,29591.) 
44. Ophichthys triserialis (Eaup) Gthr. (Anguila blancu.) (28130,29354.) 
45. Ophichthys zophochir J. & G. (Anguila blanca.) (28277,28280,29220,29239.) 
46. Pisodontophis xysturus J. & G. (28142,28247,29642.) 
47. Muranesox conicepe J. & G. (Angrila blancu.) (28136,28141,29212.) 
48. Fistularia depressa Gthr. (Cornefo.) 
49. Hippocampus ingens Grd. (Caballito.) 
50. Atherina ariarcha J. & G. (29243.) 
5L Mugil albula L. (Liza : Hacho.) 
52. Mugil brasiliensis Ag. (Uta.) (28175,28332,28338,28372.) 
53. Chzenomugil proboscideus (Gthr.) Gill. 
54. Myxns harengus Gthr. (El Verde.) 
55. Sphyraenaensist J. &G. MSS. (Picuda.) (28210,2EZB7,28373,29223,29536, BG11.) 
56. Remora aqualipeta (Dald.) J. & G. (Pega-pega.) (29218.) 
57. Scomberomorus maculatus (Mitch.) J. & G. (Sierra.) (28112,28222,282915.) 
58. Caranx vinctus J. & G. (Cooinera.) (28343,28365,28366,29563,29597, BG49.) 
59. Caranx caballus Gthr. (Jurel.) (28363,28364,28380,29G14,29616.) 
60. Caranx fallax C. & V. (Toro.) (29200,29437,29550,29557.) 
6L Caranx hippos (L.) J. & Q. (Toro.) (28293,29556,29609,29617.) 
62. Caranx dorsalis (Gill) Gthr. (Pompano.) (28153,282’20,28241, 28288,29233.) 
63. Caranx crinitus (Akorly). (28382.) 
64. Caranx speciosus Leo. (dlojarra doradu.) (28151, !29592,29625.) 
65. Selene setipinnis (Mitch.) Lutk. 
66. Selene vomer (L.) Liitk. (Caballo.) (29588.) 
67. Selene oerstedi Lutk. (28352.) 
68 Oligoplites altua (Gthr.3 Gthr. 

69. Oligoplites occidentalia (L.) Gill. (Mondu.) (28359,29208,29209,29225.) 
70. Trachynotus rhodopus Gill. (Palonteta.) (28110,28233,28329,28353,29633.) 
71. Trachynotus fasciatus Gill. (Palometa.) (28137,28325,28326,28d81,29555,29605, 

72. Rematistius pectoralis Gill. (Guyo.) (28193,28194,28341,28351,28370.) 
73. Centropomus robalito J. & 0. (Robalilo, Constantino.) (23102, 28P28, 28132, 

74 Centropomus pedimacula Poey. (I2obalito.r (28138,28147,28149, %271,29MM, 

75. Centropomus nigresoens Gthr. (Eobalo prieto.) (28101,2815(3,2G249,28376.) 
76. Centropomus undecimalis (Bloch) Lao. (Robalo : Robalo paloto.) (‘28%8,28%1, 

77. Rhgpticus xanti Gill. (29234.) 

29564.) 

pintita.) 

(29216.) 

(Monda.) (28183, 28274, 29354, 28360, ‘29558, 
29582,29569.) 

29628,29786.) 

28150,28310,28321,29228,29562,29564,28395,23334.) 

29568,29569,29773,29780.) 

28300,28335,29590,29640.) 

78. Epinephelus quinquefaaciatus (Boconrt) J. & G. (Merou.) (28283,28307,2@18, 
28358.) 

t Sphurma cnais Jor. di. Gib.  spec. nov. =Sphyrma fO78b7-i Steindnchner, Iohthyol. Boitrllge, vii, 
4, 1878, not Sphyrma lorated Cuv. & Vnl. 
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79. npinephelus sellicauha Gill. (Cabrilla.) (28104! 28324.) 
80. Epinephelus analogus Gill. (Cabrilla.) (28235,28256, !&3314,P6356.) 
Bi Txisotropis rosaceus (Streets) J. & G. (28131.) 
82. Alphestes multiguttatus (Gthr.) J. & G. (29235.) 
83. Serranus maculofasciatus Steind. (28207,29221,29620.) I 

84. Serranus calopteryx J. & G. (28123,) 
85. Lutjanus guttatus (Steind.) J. di G. (Flammm.) (28144,28152, 28199, W 4 ,  

86. Jiutjanus argentivittatus (Peters) J. & G. (Pargo amarilb.) (%J&2,29621, 

87. Lnt,janus novemfasciatue Gill. (Pargo @to.) (!2819G, 2t3231, 28M, 29567, 

88. Lutjanus Colorado J. & G. (Pargo colorado.) (28261,28305,28383,28386.) 
89. Lutjanus aratus ( G t h . )  J. & G. (Pargo raizcro.) (28145,28159,28%?6,28272, 

28393,29576,29585.) 
90. ECoplopagme giintherl Gill. (Pargo.) (28115, 28164, 283G7, 29581, 29531, 

29629.) 
91. Calamus bajonado (Bl. & Schn.) Pooy. (N~urra  garubata.) (28135, W12,  

28374,29206,29572,29624, 29646.) 
92. Pomtidasys Virginicus (L.) J. & G. (2626G, 28301,28339, 28350.) 
93. Pomadasys dowii (Gtfir.) J. & G. (28251, 29533,29626.) 
94. Pomadasysintemptus (Gill) J. & G. (Mojarron.) (28169,28170,29593,296%7.) 
95. Pomadasys cgsiue Jor. & Gilb. (28158,28333, 29632, 29771.) 
96. Pomadasys panamensis (Stoind.) J. & G. (28114.) 
97. Pomadasys macracanthus (Gthr.) J. & G. (Burro prieto.) (28279,29565,29548, 

ga m m a d a s y ~  branicki (Steind.) J. & G. (29205,29222,29237,29238,29797.) 
99. Pomadasys elongatus (Stoind.) J. & G. (Burro blanco.) (19543,29559,29586.) 

96227, 29202, 29603, 29604, 29766.) 

29658, 29777, 29781, 29785, 29794.) 

29779, 29787) (typos of Lutjanue priato). 

29635,29638,29639,29764,29796. ) 

100. Pomadasys leuciscue (Gthr.) J. & G. (Buno blunco.) (29227,29539.) 
101. Pomadasys nitidus (Steind.) J. & G. (Burro bZanco.) ('28179,281f35.) 
la. Eomadasys axillaris (Stoind.) J. & G. (Burro Ikznco.) (2t3191,29227,29554, 

103. Pomadasys chalaens (Gthr.) J. & G. (29207,29217,29241.) 
104. Diabaais sexfasciatue (Gill) J. & G. (28103,28308.) 
105. Diabasis scudderi (Gill) J. & G. (Hojun-apieta.) (28248,28282,29219,29224, 

106. Diabasis steindachnenl J. & G. (28172,29226,29634,29759,29778,29795.) 
107. Diabaeis Oaviguttatus (Gill) J. & G. (28173,28212,29758,29767,29770,29776, 

%9579,29594.) 

29523,29534,29537,29575,29631,29772.) 

29791.) 
Pimelepterns analogus Gill. ( C h o p . )  (28168,28174,29583,2!3622.) 

1'09. Cynoscion xanthulum J. & G. (Corbina.) (28109.) 
110. Cynoacion reticulatum (Gthr.) J. & G. (Corbina.) (28250,26327,28303,29236.) 
111. Larimus brevicepa C. & V. (Chi&.) (28285,2d309,28313,29230.) . 
112. SFiaena fcistia J. & G. (Corbineta.) (28E2, 28276,28W,28368,29613. 'WXG, 

U3. Scissna veImicularis (Glthr.) J. & G. (Corbineta.) (Z8385,2P.29,29638.) 
114. Micropogon ectenes J. & G. (Corbina.) (28295,28361, !WW, 29538.) 
115. Umbrina =anti Gill. (Codorniz.) (29419,29430,29636.) 
116. Umbrina dorsalis Gill. (Codorniz.) (28105.) 
117. Menticirrus elongatus (Qthr.) J. & G. (Cuinrun.) (23146,28155,28316.) 
118. Menticirrrus panamensis (Stoind.) J. & G. ( C ~ i m a n . )  (18107.) 
119. Menticirrue nasus (Gtlir.) J. & G. (Cuinwn.) (28176, 28%7,*28292,29584.) 
120. Upeneus grandisquads Gill. (Clrivito.) 
12l."Polynernue approximane Lay & Bonnett. (Raton.) (28184,28344,20!552.) 
122. Polynemus operoularis (Gill) G th .  (Eaton.) (%19,28389.) 

29615,29775,29790. ) 
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123. Cirrhites rivulatus Val. 
124. I3olocentrum suborbitale Gill. (30680.) 
125. Gerres gracilis (Gill) J. d(: G. (Moja?.ra canlileiia.) (29786.) 
126. Gerres californiensis (Gill) J. & G. (Mojawa oantileCa.) (28106.) 
127. Gerres cinereus (Wnlb.) J. & G. (Mojarra blanca.) (28217,29215.) 
128. Gerres peruvianus C. & V. (Hojarra cki?ia.) (28108,29233,29532,29595,29598, 

129. Genes lineatus (Humboldt) C. & V. (Mojarra altiwa.) (28281,29209,29214.) 
130. Sulis lucasanus Gill. 
131. Pseudojulis notospilus Gthr. 
132. Platyglossus dispilus Gthr. 
133. Scarus pemco J. & G. (Pewico : Loro.) (26328.) 
134. Pomacentrus rectifrsenum Gill. (Pe8cado azul.) 
135. Pomacentrus navilatus Gill. 
136. Glyphidodon saxatilis (Bloch) Lac. 
137. Glyphidodon declivifrons (Gill) Gthr. (2RleG, 29204,29643.) 
138. Pomacanthus zonipectus (Gill) Gthr. (AfuAcca.) (26139.) (Type of Ponta- 

139. Chaetodon humeralis Gthr. (Muiieca.) (29596,29612,29616.) 
140. Chaetodipterus faber (Brouss.) J. & G. (29570,29601,29610.) 
141. Acanthurus tractus Pocy. (Uarbei'o : Cirujaito.) (28116.) 
142. Gobius soporator C. & V. 
143. Gobius sagittula (Gthr.) J. & Q. 
144. Gobiosoma zoeterurum J. & G. (29245.) 
145. Dormitator maculatus (Bloch) J. & G. 
146. Culius aequidens J. & G. (28268, 20240.) 
147. Scorpsena plumieri Bloch. (28154, 28226, 28236, 29621.) 
148. Gobiesox adustus J. & G. (29249.) 
149. Gobiesox zebra J. & G. (29250.) 
150. Gobiesox erythrops J. & G. 
151. Gobiesox eo8 J. & G. (99247, 30869.) 
152. Isesthes brevipinnis (Gthr.) J. & G. 
153. Salarias atlanticus C. & V. (29231.) 
154. Salarias chiostictus J. & G. (28117.) 
155. Tripterygium carminale J. & G. 
156. Clinus zonifer J. & G. (2812%) 
157. Clinus xanti (Gill) Gthr. 
158. Cremnobates integripinnis Rosa Smith. 
159. Fierasfer arenicola J. & G. (29244.) 
160. Dinematichthys ventralis (Gill) J. & G. 
161. Paralichthys adspersus (Stcind.) J. & G. (Lenguado) (28319, 29577, 29619.) 
162. Citharichthys panamensis Steind. (Lenguado) 

163. Citharichthys spilopterus Gthr. (Lenguado.) (26210,28243, 28342, 29223.) 
164. Remirhombus ovalis Gthr. 
165. Etropus crossotus J. &. G. (26124.) 
166. Achirus mazatlanus (Stoind.) J. & G. (ITeipaZcate.) (2616G, 28171, 28248,2s316, 

28379,29574.) 
167. Malthe elater J. & G. (28127.) 
168. Balistes mitis Bonn. (Pcz puerco.) (29176, 29201.) 
169. Balistes polylepis Steind. 
170. Tetrodon politus Ayres. (Puteta.) (28195,28200, 29563, 29599.) 
171. Diodon hystrix L. (Puero'esyiao.) (28'267.) 
172. Mola rotunda" Cuv. 

29774,29764.) 

canthus weacentalis J. & G.) 

(28163, 36394.) 

(29246, 30665.) 

(28116.) 

(28349, 29646, 29650, 29789.) 

(28208, 28187, 29513, 29545, 
29573, 29587, 29623, 29630, 29798.) 

(Pes puerco.) (28157, 28337, 29530, 295G0, 29561.) 
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LIST O F  FISHES COLLECTED AT PANAMA B Y  CIXARLES E. 
GILBERT. 

By D A V I D  S. JOIRDAN and CPHARLES X I .  G I L B E R T .  

The greater part of the inonths of February and March, 1831, were 
spent by Mr. Gilbert, a t  Panama, in making collections of fishes for the 
United States National Museum. The following is a list of the species 
observed, with numbers now borne by the spe~iruens on the register of 
the museum. Many of the smaller fishes have not yet been entered on 
tlie register. 

1. Mustelus dorsalis Gill. (29497.) 
2. Carchariaa aethalorus J. & G. 
3. Sphyrna zygaena (L.) Rof. (29289.) 
4. Urolophus asterias J. & G. MSS. (59318.) 
5. Urolophus aspidurua J. & G. (‘29307,29410, 29454.) 
6. Kllurichthys panamensis Gill. 
7. Kllurichthys pinnimaculatns Steind. 
8. Arius brandti Steind. (29262.) 
9. Arius kessleri Stoind. c29252, 29413.) 
10. Arius planicepa Steind. 
11. Arius platypogon Gthr. (29257.) 
12. Arius insculptus J. & G. 
13. Arius elatturus J. & G. (29408.) 
14. Arius osculus J. & G. 
15. Arius assimilis Gthr. 
16. Arius dovii (Gill) Gthr. (29529.) 
17. &nus dasycephalus Gthr. (29400, 29478.) 
18. Arius hypophthalmus Steind. (29436, 29508.) 
19, Clupanodon thrissa (L.) Lac. (29428, 29458, 29509.) 
20. Pellona panamensis Stuind. (29303, 29334, 29168.) 
21. Pellona firthi Steind. (29505.) 
22. Albula vulpes (L.) Goodo. 
23. Elops saurus (L.). 
24. Stolephorus panamensis (Stoind.) J. & G. (29178, 29396.) 
24 (a). Stolephorus macrolepidotus (Kner & Stoind.) J. & G. 
25. Synodus scituliceps J. & G. (29449.) 
26. Pcecilia elongata Gthr. (29166, 29172.) 
27. Tylosurus scapularis J. & G. (29427, 29435, 29438.) 
28. Tylosurus pacificus (Stbind.) J. & G. (29297, 29300.) 
29. Hemirhamphus brasiliensis (L.) C. & V. (29448.) 
30. Exoccetus calopterua Gthr. (29517, 29521.) 
31. Myrophis punctatus Llitken. 
32. Muratnesox conicepa J. & G. (29288, 29346, 29450.) 
33. Ophichthys triserialfs (Kaup) Gthr. 
34. Fistularia depressa Gtlm (29325.) 
35. Myxus harengus Gthr. 
36. Chaenomugil proboscideus (Gthr.) Gill. 
37. Mugil brasiliensis Ag. (29251, 29525.) 
38 Mugil incilis Hancock. (29414.) 
39 Sphyrsena eneie J. 6i. G. (29333.) 

(29447, 29456, 31016.) 

(29417, 29500.) 

(29415.) 

(29476.) 

(29263.) 
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40. 
4 1  
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
5 3. 
54. 

Scomberomorus macnlatus (Mitch.) J. & G. 
Oligoplites altum (Gthr.) J. & G. 
Oligoplites occidentalis (L.) Gill. 
Chloroscombus chrysnrns (L.) Gill. 
Selene vomer (L.) Liitken. (29412, 29426.) 
Selene setipinnis (Mitch.) Liitk. (29162.) 
Caranx dorsalis (Gill) Gthr. 
Caranx speciosus Lac. 
Caranx hippos (L.) J. & G. (29.280.) 
Caranx fallax C. & V. (29279, 29342.) 
Caranx caballus Gthr. 
Caranx atrimanus J. & G. (29341.) 
Caranx crumenophthalmus (Bloch.) Lac. (29431.) 
Centropomus unionensis Boc: 
Centroaomus armatus Gill. 

(29165,29278, 29285, 29343.) 

(29457, 29492, 29327,29485.) 
(29161, 29308,29435, 29512, 29514,29527.) 

54 (a). Ceitropomus robalito J. & G. 
55. Centropomus pedimacula Poey. 
56. Centropomus nigrescens Gthr. 
57. Centropomus undecimalis (Bloch) Lac. 
58. Rhypticus nigripinnis Gill. 
59. Mphestes multiguttatus (Gthr.) J. & G. (BBl, 29510,29519.) 
60. Dpinephelus analogue Gill. 
61. Epinephelus quinquefasciatus (Bocourt) J. & G. 
62. Hypoplectrus lamprurns J. & G. 
63.>Diplectrum radiale (Qnoy & Gaim.) Streets. 
64. Xenichthys xanti GilL (29173 [18specimens: typesofXenichthy8 mtop J. a-G.1, 

65. Lutjanus guttatus (Steind.) J. & (3. (28434.) 
66. Lutjanue argentivittatus (Petere) J. & G. 
67. Lutjanus novemfasciatue Gill. 
68. Lutjanus aratue (Gthr.) J. & G. (29329.) 
69. Pomadasys virginicus (L.) J. & G. 
70. Pomadasys dovii (Gthr.) J. & G. (29308.) 
71. Pomadasys interruptus (Gill) J. & G. 
72. Pomadasys pacifici (Gthr.) J. & G. (29473,29337,29445,29451, 29433.) 
73. Pomadasys panamensis (Steind.) J. & G. (29320, 29344.) 
74. Pomadasys branicki (Steind.) J. & G. (29441.) 
75. Pornadasye macracanthns (Gthr.) J. & OC 
76. Pomadasys elongatus (Steind.) J. & G. 
77. Pornadasye leuciscus (Gthr.) J. & G. (29332.) 
78. Pornadasye nitidus (Steind.) J. & (3. (29483,29405,29331,29391.) 
79. Pomadasys chaloeus (Gthr.) J. & 0. (29345,29265.) 
80. Diabasis sexfasclatus (Gill) J. & G. (29452.) 
81. Diabasis scudderi (Gill) J. & G. (29W2, 29270,29516.) 
82. Diabasfs flaviguttatus (Gill) J. & G. (29295.) 
83. Diabasis steindachueri J. & G. 
84. Diabasis maculicauda (Gill) J. & 0. (29256, 29214,29350.) 
85. Lobotes surinamensis (Bloch) Cuv. (29799.) 
86. Pimelepterue analogue GilL 
87. Pimelepterus ocyurus J. & G. (29395,39397,29725.) 
88. Cynoscion reticulatum (Gthr.) J. r9r. G. (29290,29467.) 
89. Cynoscion album (Gthr.) J. & G. (29292,29522.) 
90. Cyno8cion stolzmanni (Steind.) J. & G. (28143,29293,29723.) 
91. Cynoscion phoxocephalum J. & G. (29296,29339,28389,29724.) 
92. Larimus argenteus (Gill) J. & G. (29287,29314,29330,29491.) 
93. t a r i m u s  breviceps C. & V. (29317,29322,29323.) 

(29391,.29471.) 

(29277, 29’283,29421.) 

(29’284, 29301.) 

(29651.) 
(29163,29302,29341.) 

29513.) 

(!!9305,29387.) 
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94. Ancylodon jaculidens C. & V. (29294,29722.). 
95. Isopisthus remifer J. & 0. 
96. Nebris microps C. & V. (29170,29260,29335,2t)721.) 
97. Odontoscion archidium J. & G. 
98. Scizena ensifera J. & G, (29316,29442,29464,29526.) 
99. Scisena armata (Gill) J. & 0. (29461,29465.) 
100. SciBna chrysoleuca (Gth.)  J. & G. (29793.) 
101. Scisena vermicularh (Gthr.) J. & G. (‘29337,29499,29490, !292G9, W275.) 
102. Scisena imiceps J. & G. (29432,29481,29489.) 
103. SciAna ophioscion (Gthr.) J. & G. (29171,29546,29493,29398,29399,B321.) 
104. Sciaena furthi (Steind.) J. &. G. 
105. Scisena ericymba J. & G. (29338,29433,29466,29477,29479,29494.) 
106. Sciana’oscitans J. & G. (29258,29299,29319,2?326.) 
107. Genyonemus fasciatus Steind. (29164,29268,29311,29313,29315,29455,29498.) 
108. Micropogon altipinnis Gthr. (29348,29462) 
109. Umbrina xanti Gill. (29419.) 
110. Menticirrus panamensis (Steind.) J. & G. (29259.29446.) 
111. Menticirrus nasus (Gth.) J. & G. (29159,29406.) 
112. Apogon dovfi Gthr. 
113. Upeneus grandisquamls GilL (m60,29511.) 
114. Polynemus opercularis (Gill) Qthr. 
115. Polynemus approximans Lay &Bennett. 
116. Holocentrum euborbitale Gill. 
117. Acanthurus tractus Pocy. (29286.) 
118. Chmtodipterus faber (Broues.) J. & G. (29216.) 
1x9. Chmtodon humeras Gthr. (‘29179,29273,294&,29501,29504.) 
120. pomacanthus zonlpectus (Gill) Gthr. 
121. Gerres gracilis (Gill) J. & G. 
122. Cferres dovii (Gill) Gthr. (29281,29495.) 
123. Gerres aureolus J. & G. (29487.) 
124. Gerres peruvianus C. & V. (‘!29459> 29460,29469.) 
125. Glyphidodon saxatilia (B loa )  La& 
126. Peeudojulis notospilus G h  
127. Scarus perrioo J. & G. 
128. Scorpama plumieri Block (29298,29394.) 
129. Batrachoides pacifici (Gthr.) GilL (29267,23306,29349,29475.) 
130. Gobius soporator C. & V. 
131. GobSue eagittula (Gthr.) J. & U. 
132. Gobius paradows G t h  
133. Gobius semfnudus Gthc  
134. Lepfdogobius emblematicnl, 3, & G. 
135. Iseethes stxiatus (Steind.) J. & G. 
136. Cremnobates monophthalmus Gthr. 
137. Dinematichthys ventralis (Gill) J. & G. 
138. Cerdale fonthas J. & 0. ($29664.) 
139. Mfcrodesmus retropfnnis J. & Q. (2961%) 
140. Paralichthys adSPerBUs (Stein&) J. & G. (29264,29!!09.) 
14L Citharichthys spilopterus Gthr. (29271,29340,29507.) 
142. Citharichthys panameneis Stoind (29272,29264 29304,29411.j 
143. Hemirhombus ovalis Gthr. (29422.) 
144. Hemirhombus IatifrOns J. & G. (29255,29416,29425,29496.) 
145. Etropue crossotus J. & a. (29177.) 
146. Aphoristia elongab (Gthr.) J. & G. (29418,29424.) 
147. BEilf~tB8 polylepis Stehd. (292261,) 
l e a  mmaon testudfneue L, (29409.) 

INDIANA UNIVERSITY, Auguad 1, 1882. 

(291GY,29312,29324,29334 29429.) 

(29266,29480,29518.) 

(29393.) 

(29328,29420.) 

($29390,29571.) 
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LIST O F  81SIfES O B B E R V E D  AT P U N T A  ARENAS,  ON TlIE PACHBIC 
COABT O P  CENTKAL AREERPCA. 

B y  CHZARLES H. GPEBEEZT. 

During a stay of a few hours in the port of Punta Arenas, on the 
west coast of Central America, the following species of fishes mere ob- 
served : 
1. Qaleocerdo tigrinus M. & H. (29515; from San Jose.) 
2. Zlurichthys panamensis Gill. 
3. Arius brandti Steind. (Bagre colorado.) 
4. Pellona panamensis Steind. (29167,29393.) 
5. Mu@ brasiliensis Agass. (Ziza.) 
6. Centropomus nigrescens Gthr. (Robalo.) 
7. Centropomus undecimalis (Bloch) Lac. 
8. Centropomus pedimacula Pooy. 
9. Epinephelus quinquefasciatus (Boc.) J. & G. 
10. Lutjanus colorado J. & G. 
11. Lutjanus novemfasciatus Gill. (Pargo prido.) 
12. Lutjanus aratus (Gthr.) J. & G. 
13. Pomadasys macracanthus (Gthr.) J. & G. 
14. Pomadasys leuciscus (Gthr.) J. & G. 
15. Hoplopagrus giintheri Gill. 
16. Lobotes surinamensis (Bloch) Cuv. 
17. Sciaena ensifera J. & G. 
18. Sciaena armata (Gill) J. & G. 
19. Sciaena vermicularis (Gthr.) J. & G. 
20. Larimus breviceps C. & V. 
21. Umbrina xanti Gill. 
22. Polynemus approximans Lay & Bennett. 
23. Gerres peruvianus C. & V. 
24. Citharichthys panamensis Steind. 

(29310 ; from Libertad.) 

(Mwou.) 
(Pargo colorado.) 

(Eoncador.) 

(20506.) 
(29253,29367.) 

SECOND A N N U d L  A P P E A I t A N C E  O B  YOUNG C!OD R A T C H E D  B Y  THE 
WNXTED 8TATE8 FISpi C O ~ i ~ X S S P O N  EN GLOUCEUTER HARBOB 
IN THE WINTEF O F  1819-80. 

B y  E. R. IAASILEEL. 
[Letter to  Prof. 5. F. Baird.] 

You will be pleased to hear that the results of your attempts to propa- 
gate cod on our coasts are very gratifying. My own boy, fishing from 
one of the wharves in the inner harbor, w few days ago, caught thirteen 
as handsome specimens of young cod as have ever been lanciecl, vary- 
ing from 10 to 14 inches; and this right in the harbor. I understand 
they are very plenty, and growing fast. If something could be done to 
induce those who fish to let them grow, it mould be better; but they 
are so plenty that I suppose it would be difficult. I shall be glad to 
look into this matter further for you, and mill advise you. 

BOSTON, MASS., June 30,1882. 
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SUC)C)ESSFUL PROPAGATION O F  BlrA(1IK BASS. 

B y  MAJOS ISAAC ARNOLD Jr., U, S .  A. 

[From letters to Prof, S. F. Baird.] 

I have in a small pond at this arsenal about 40 black bass (large 
and small mouthed), that are weighing from 2 to 4 pounds apiece. I 
have bad them in this pond for three years. Last year they produced 
a large number of small fry, nearly all of which were destroyed by sun- 
perch. I havo had the pond cleaned this spring and the sun-perch re. 
moved. As the bass are in fino condit,ion, I expect there will be thou- 
sands of the young fry this season. 

INDIANAPOLIS 2iRSENAL, INDIANAPOLIS, IND., ApviZ 22, 1882. 

This morning I discovered the fish mere nesting. They have refused 
food for the past week, indicating they have been on the nest during 
@st time. I liave removed all the sun-perch from the ponds, so there 
will be no danger to the small fry from that source. My pond is fed with 
water from the city water-works, and is taken from White River. I 
have an overflow. All the bass, with one uxception, appear healthy. 

INDIANAPOLIS, IND., May 16,1882. 

The bleck bass are hatching out very fast. I havs partitioned off one 
end of the pond, so as to protect the small fry from the large fish; have 
some trouble in catching the small fry as they coine off the nests, but 
ahould tliiiik there are 25,000 or more in the parC of the pond partitioned 
off. We are putting in more as fast as they are caught. 

INDIANAPOLIS, IND., June 2,1882. 

The black bass hatched out by the thousand, and I think there will 
be more in a few days. Tho young fish me all healthy, but they sat  each 
other. Yesterday my foreman, in less than fifteen minutes, saw nine of' 
the young fry smallowad by fish of apparently the same size. The large. 
mouth seem to do the greater part of this work. I have stopped trans- 
ferring the  small fry into an inclosed space, thinking they will do better 
in the large pond. I have about 400 fish that are one year old, in fine 
condition, and believe, if you can remove them, the final result will be 
more satisfactory. They are from 3 to 6 inches in length, all strong and 
hardy. Each day the number of this year's small iiry grows less, as 
tho strong ones destroy tho weaker. The first hatching are now nearly 
three-fourths of an inch in length, and can probably protect themselves. 

INDIANAPOLIS, IND., June 16,1882. 

I t l h I c  1 must hare had, one  week ago, a t  least 100,000 young fry, 
and there wore four or five large fish on the nests whose eggs had not 
hatched. This morning I discovercd the inclosed place at one end of 

Bull. U. S. 3'. C., 82-8 Nov. 4, 188%. 
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the pond mas nearly destitute of small fry, but I found a great many 
in the large pond, the exact number of which mould be hard to deter- 
mine, but should think I saw several thousand. I made one haul with 
a minnom-net a n d  transferred probably a thousand or niorc to  the in- 
closed space. A t  one end of the inclosed space I hevo dug a sh:illow 
ditch some 10 feet long and 2 feet wide, in which the water stands 
about 10 inches deep; have covered the bottom of this ditch with sand 
and gravel; i t  forms t h e  outlet for the surplus water, and is provided 
with a wire screen to prevent the escape of the young fry. I am in 
hopes the running water mill prove to be beneficial to the young fry; 
they like it, and aro constantly goiug in and out. I (lo not find inany 
dead fish or notice any that appear sick. They have all increased in size 
wonderfully, and to-day I have not noticed any cannibalism; think they 
are getting large and strong enough to protect themselves. I am t r y  
ing to protect the fry in the large pond from the old fish by making 
brush protection along the shores of the pond, and keep the old ones 
well supplied with food, which they usually take very freely, but have 
not taken a t  all for the past week. The upshot of the whole ic; that $ 
am in hopes there will be enough of the young fry left to pay you for 
the trouble of taking them away, but every day makes it more uncer- 
tain; there will be no danger of losing any of the year-old bass, and 
I: would advise the whole lot be removed as soon as possible. Al- 
though there are to-day several thousand ~ o u n g  fry in the poud, I do 
not believe there is the tenth part of what there mas two weeks ago, 
and 1: am afraid of making any experiments for their protection, ax they 
might not be successful. 1: stiouki think 1,500 to 2,000 young fry have 
disrzppeirred from tho inclosed space since the afternoon of the 24th. 
There is a mystery in the loss, always occurring during the night, that 
still reniains unexplained. Tlierc are still quite a large number of 
young fish in the main pond. 

INDIANAPOLIS, IND., June 23, 1882. 

I macle small openings through the partition in my ponds this morning, 
large euough to allow the free passage of the small fry from one part of 
the pond to the other-too small for the mature fish to pass through. In  
less than half mi hour several thousand of the young fry had collected 
near the outlet of the pond and were trying to find a passago through 
the 8crcens. After matching the fry for a couple of hours, it occurred 
to me they might bruise themselves by rubbing agaimt the wires, and 
I had e wooden trough made, with o wire Bcreeii about, 12 by 12 iuches, 
fastened across an opening in the bottom near one end so that the 
water passing out of the pond goes tlirongh tlie screen in a vertical 
instead of a horizontal direction. The trough is nailed to four posts, 
clriven into the bottom of' the pond, and is placed so as to have about 
3 iiiches of water covcririg the screen at all times. It effectively pre- 
vents tlio wedging and jarnriiing of tho young fry. They have already 
learned the road backward and forwilrd through the partition. 1 notice 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 115 
the young fry have an invariable tendency to follow the outward current, 
and do not collect a t  the inlet of the pond. If you have room, inkcon- 
strutting your ponds, to have an overflow from the breeding-pond to a 
smaller one, a11 the young fry mill naturally collect in the smaller pond 
without handling, and thus save considerable trouble. 

INDIANAPOLIS, IND., June 29,1882. 

It is usually the case that thousands of small black bass are taken 
with hook and line near here in the fall of the year. I think they are 
fish two years old, and shall give instructions to one of my corporals 
to catch all he can and put in my ponds; besides, if the streams get 
very low, a s  they usually do in the summer months, they may be able 
to get quite a large number of small fry with the nlinnow.net. It would 
do your eyes good to see the rearlings feed upon small miunows and 
angleworms. They are great pets, and afford me much pleasure. 

INDIANAPOLIS, IND., June 30,1882. 

I placed the bass in the pond for the sole purpose of noticing them 
during the breeding season, but the water in tlis pond was so crowded 
with a growth of algae that my observations have not been satisfactory. 
I think the female prepares the spawning ground or bed, after which 
the inale joins her. Whilst tho female is Iweparing the bed the males 
fight with each other for possession. (The fish alluded to in my letter 
of May IG died from effects of injury reoeived in a free fight; he was 
injured about the head, and in a fern days was covered with a white 
fungus, which proved fatal.) The male presses the roe from the female 
by a series of bit’es or pressures along her belly with his mouth, the 
female lying upon her side during the operation. The male ejects the 
milt upon or. over the roe from time to time, and the spawning process 
lasts for two or three days.” When e spawniiig is over the male dis- 
appears from the scene, and the fema#remains upon the nest extremely 
pugnacious, allowing nothing to approach until the eggs have hatched 
and the young fry are a week or teu days old. The young fish com- 
mence a t  once to prey upon each other and continue until they are two 
or three weeks old, when cannibalism ceases and there is no more danger 
from that source. Tho shallow ditch was a good arrangement; by cov- 
ering the ditch with a layer of brush the young fry were well protected 
from all kinds of birds. I think €rogs destroy a great many young fish, 
arid should always be destroyed as far as possible. 1 am satisfied that 
with the final arrangement adopted, t h a t  of having one snd of the pond 
partitioned off, with openings ao that the small fry can pass freely back 
and forth, and mitli the trough-screen for overfl~w, better results can be 
reasonably expected. If I remain a t  the arsenal I intend to repeet the 
experiment. 

IIADDAM, CONN., September 21, 1S52. 
*I first advanced this idea in Porest i11111 Strtxm, in an nrticlo signotl “Criugo,” and 

aftorwardti saw a confirmation of the mnie by Mr. Gee. C .  nixford, of Rixford, 1%. 
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ISEMOVAL O F  BASS FROm INDIANA TO NORTH CAROLlNA B Y  TEE 
UNITED STATEB FPSE oommmsmo1y. 

B y  CNAS. W. SMILEY. 

Although the Fish Commission has not undertaken to propagate 
game fish, nor to stock streams with predaceous fishes, it is, neverthe- 
less, constantly receiving applications for bass and for information upon 
the subject. Upon the receipt of the very courteous offer of Maj. Isaac 
Arnold, U. S. A., to donate the fish alluded to in the preceding article, 
Professor Baird directed that a messenger be sent for them. Accord- 
ingly Mr. EIlis left Washington July 5, reaching Indianapolis on the 
7th. In  the absence of Major Arnold, Captain Rexford arranged to 
have a seine drawn, so that a t  3 p. m. on Saturday, tlie Sth, Mr:Ellis 
started away with 5,000 small bass in five 15-gallon ca’ns, and 300 year- 
lings and a few two-year-old bass in five other cans ofthe same capacity. 
About half the lot were black bass and the other half green bass. This 
did not exhaust Major Amold7s supply of bass, for, a8 the messeuger 
reported, “there appeared to bo a plenty left in the ponds.’? 

After a wagon-ride of two miles, the train was reached at 4.30 p. m. 
ice was procured, and, the weather being very warm, plenty of fresh 
water was required. Mr. Ellis reached Washington Sunday, July 9, at 
9 p. m., and upon transferring the fish to the tanks of the Central hatch- 
ing station, found that but G Iarge and 30 small fish had died in transit. 
After remaining at the hatching station in Washington a few days, 
during which time a considerable number of the fry made their aay  
through the wire screens and were devoured by the older bass, the lot 
was forwarded in charge of the same messenger to Mr. W.‘J. Green, of 
Fayettcville, N. C., who, on tlie m h  of July, wrote, “The consignmelit 
of bas8 arrived in remarkably good condition on the 16th; I do not 
think there were over half a dozen dead ones in the whole lot. I divided 
them among three of my ponds well adapted for their propagation and 
development.” 

There are still eight or ten applications on file in this office for black 
bass, but the Commission is not able to enter upon this field of fish 
culture at present. The experience in bass propagation by Major Arnold, 
and the transfer from Indiana to North Carolina, are placed on record 
as an encouragement to private or State enterprise. 

0. S. FISH COMMISSION, Washington, D. C., October 10,1882. 
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Year. Boats. 
- ... -. - . 

i ~ 7 t  ................................................................................... 4,567 
1872 ................................................................................... 4 309 

1 ~ 7 5  ................................................................................... 4 OW 

1878.. ................................................................................ 4: 081 
1874... ................................................................................ 4.153 

1870. .................................................................................. 4: 034 
1877 ................................................................................... 4 087 
1878.. ................................................................................. 4' 144 
1679. .................................................................................. 4 207 

1881. ................................................................................ 4,679 
11380 ................................................................................... 4: 4813 

THE SCOTCII HERRING PIBlfERIEB I N  1SS2.* 

rFrom Fi'isko~i Tidende, NO. 1, January, lSS2.l 

As the annual yield of t h e  Scotch fisheries is not published till some 
months after the close of the year in question, a few data respecting 
last year's fisheries, gathered €rom the most reliable sources, may prove 
of interest. The weather, a11 during the fishing season, was unusually 
changeable, and the loss of life aud apparatus was above the average. 
Whenever the weather permitted the boats to approach the fishing 
stations, the fisheries, with liardly an exception, proved successful, and 
large quaatities of herring were caught a t  the  fishing-stations nearest 
the coast, where for a number of years but few fish had been caught. 

As a general rule the quality of last year's herring wits vers good, 
and, as they mere salted under very favorable circumstances, the salters 
did a very good business and could prepare a superior article. The 
number of barrels bearing the government niarlr mas, in proportion to 
to the number of fish caught, much larger than in 1550, as they amounted 
to ~ioo,oOO out of a total catch of 643,000 crans, whilst last year they 
numbered 659,286 out of a total catch of 838,807 crans. 

The following table shows the number of boats engaged in the fish- 
eries and the tiumber of crans caught on the east coast of Scotland, from 
Berwiclr to the Shetland Islands, during the last ten Tears i 

Crane. -- 
6ie,7zz 
634 767 

e15 706 

041: 277 
003,864 

803: 740 
487 190 
567' 927 
4581 408 

634,000 
856: 807 

The average catch per boat this year wa8, therefore, 138 crans against 
186 in 1880, and 107 in 1570. The earnings of tfle fishermen may be 
estimated at SG50,000, tho value of their boats at S450,000, and of their 
nets about S500,OOO. The number of fisliermeu exceeded 28,000, whilst 
tho number of persons engaged in preparing fish, or in  Some other way 
employed in this great national industry, far exceeds that number. A 
peculiar phcuomenon is tho constant decrease in the number of her- 
+ing exported to Ireland from the east coast of Scotland. Not many 
years ago Ireland \vas the principal market for Scotch herring, but dur- 

__- 
* Uet Skotskc Sildd$eke i 1881.-Tronlrlated from the Danish by HERMAN JAaOBBoN. 
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ing the last few years only a few ship-loads of herring from the north. 
ern stations have gone to Ireland, whilst by far larger numbers aro 
exported to Germany. Even the Eyemouth district, which in former 
years found a ready maiket for its fish in England, has, in 1881, exported 
a very considerabk quantity of herring to Germany, whilst Aberdeen- 
shire and Moray Firth send all their prepared herriug to the Continent. 

LIST O F  FOOD-WISHES EROUGRT FKOM KEY WEST, PLA.9 INTO 
T H E  MARWETS O F  1IAVANA. 

B y  FELXPE POEP. 

[The following is a translation of a portion of a letter received from 
Professor Poey, in response to a request from me for information as to 
the species of fishes sent by Key West fishermen to the Havana mar- 
ket.-D. s. JORDAN.] 

I have received from an old fisherman (now dealing in fishes in the 
Havana market) the following list of fishes which are received in Ha- 
vana from Key West, either living or preserved in ice : 
1. 
2. 
3. 
4. 

5. 
6. 
7. 
8. 
9. 

10. 

11. 
12. 

CHERNA = Epinephelus morio (C. 6t V.). 
PARGO GUACHlNANGO = Lutjanus campeohiams Poey. 
PEZ PERRO = Laclinolcemus suillus C. & V. 
AGUAJI. The name of Aguaji is given to two species, both of 

which grow to a large size, viz: Trisotropis brunneus Poey and 
Trisotropis aguctji Poey. The species here meant I believe to be 
the former. 

JALLAO = Hmmulon album C. & V. 
BAJONADO = Calamus bajonado (Bloch). 
RABIRRUBA = Ocyurus clwysurus (Bloch). 

CABALLEROTE = Ijutjanus cabellerote Poey (vide Poey, Enumeratio, 
in And. SOC. Esp. de Hist. Nat. IV, 100). 

CABRILLA. The name of Cabra (Cubra mora) is given to Epineplbe- 
luspunctatus Bloch (Syn. maculatus, atlantious, nigrioulus,pixanga, 
impeti$nosus: vide Poey Anal. Soc. Esp. Hist. Nat. IV, 91). 
There is also a Cabrilla (diminutive of Cabra), Epinephelzcs lwu- 
latus (Syn. wtus Val). I do not know which of these two may be 
meant. 

BrAJAIBA = - h @ b ? & U S  Syna$?"iS L. (ZhWhOtatUS c. & v.) 

SIERRA = Cylrium caballa C. & V. 
SARGO. There are several Sargos. I believe that the one here in- 

tended is flargus caribmus Poey. 
Besides these, I have myself observed the following : 

13. Promicrops guasa Poey. 
14. ITrisotropis falcatus Poey. 
15. Trisotropis petrosus Poey. 

EATANA, CUBA, March 9,1882. 
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D R E D G I N G  S T A T I O N S  O B  TIIE U N I T E D  S T A T E S  FISII ~ O D I M I S S I O N  
@ T E A R I E R  BLSII I I A W I L ,  LIEUT. Z. L. T A N N E R  C O M M A N D I N G ,  F O E  
1880,1881, AND 1883, WITH T E M P E R A T U B E  A N D  O T l I E R  O I S S E B V A -  
TIONR. 

Arranged for publication 

B y  BICHARD RATHSUN. 

In  the summer of 1880, the headquarters of tho United ;States Fish 
Commission were established a t  Newport, 12. I., and the steamer Fish 
Hawk, t4en newly constructed, made its dredging and trawling trips 
from there, whenever the weather permitted. The field of explorations 
for the summer included Narragansett Bay, Salronnet River, and the 
regions to the northward, eastward, and southward of Block Island. In  
September and the first part of October, three trips were made by the 
Fish Hawk to the inner edge of the Gulf Stream slope, between lati- 
tudes 400 05' 42)' N. and 390 46' N., a>nd longitudes 700 22) 06" W. and 
710 10' W., in depths of 64 to 487 fathoms, resulting in the discovery of 
a new and exceedingly rich fauna, both as regards fish and marine 
invertebrates. On her passage to Washington in November, the Fish 
Hawk also trawled off' the mouth of Chesapeake Bay, in depths of 18 
to 300 fathoms. 

During the summers of 1851 and 1882, t,he headquarters of the Com- 
mission were a t  Wood's Holl, Mass. As the shallow maters of this region 
had been quite fully explored by the Commission in 1871 and 1876, very 
little time was expended in work near land; but advantage was taken of 
all pleasant weather to still further investigate the rich faunal region of 
the Gulf Stream slope, discovered the previous year. Seven trips mere 
made to this region, in 1881, between latitudes 390 40' N. and 400 22' N., 
and longitudes G90 16' W. and 710 32' W., in depths of 43 to 782 fathoms. 
A line of dredgings and trawlings, a t  intervals of about four miles, was 
made from off Nomads Land to the Gulf Stream slope, in order to 
connect the inshore with the offshore stations; and a few trips mere 
&lso made in Vineyard Sound, Buzzard's Bay, and off Ohatham, Cape 
Cod, on, and in the vicinity of, Crab Ledge. Cod trawl-lines were set 
on most of the outside trips, for the purpose of catching fish that would 
not enter the beam-trawl. 

In 1882, five deep-water trips, were made to the same region, extending 
ths area of dredgings considerably beyond its former eastern and 
western limits. A few hauls of  tho dredge and beam-trawl were taken 
in Vineyard Sound, and one trip was made to the one-hundred fathom 
line, OIT the eastern side of Cape Cod. Tho most eastern haul on the 
Gulf Stream Slop0 for 1882, was in latitude 40° 08' N. and longitude 680 
45' W.; and the most western in latitude No 31' N. and longitude 720 
06' W.; the deepest haul was in 787 fathorus. Cod-trawls were set on 
two of the trips only. 
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The temperatures of the air were taken, in part, with a Jas. Green, in 
part with a Signal Service, thermometer; the temperatures of the bottom 
and surface waters were obtained by means of Negretti and Zambra deep- 
sea thermometers. The bearings are all magnetic. AR the bearings 
and latitudes and longitudes indicate only the points at which the dredge 
or trawl was lowered upon the bottom, the direction of the drift of the 
vessel and tho distance gone over in dredging and trawling have been 
given in most cases. to show the extent of the hauls. The figures in the 
column of “Drift7, indicate the distance of the drift in miles. The abbre- 
viations in the column of “Apparatus used” have the following significa- 
tions: D., dredge; R. D., rake-dredge; 0. D., oyster-dredge; T., trawl; 
0. T., otter-trawl; B. T., Blake-trawl; Tan., tangles; C .  T., cod-t’rawl. 

The New Pork fishing schooner, Josie Reeves, Capt. F. M. Redmond, 
employed by the Fish Commission to look for the tile fish ( ~ O p h o ~ a t i ~ u s  
chameleonticeps) in the neighborhood of the ohe-hundred fathom line, 
south of Nartha’s Vineyard, made five station8 in that region, which for 
convenience sake have been given numbers in the regular series from 
1145 to 1149, inclusive. She used cod trawl-lines and lobster-pots. 



Dredging s f f ~ t h t 8  of the steamer Fish Hawk for 1880, 1881, and 1882. 

Latitude Longi-  
N. t a d e v .  

--- 

25 
21 
B m 
_I 

770 
771 
i i 2  
773 
774 
775 
i73 
777 
778 
779 
780 
781 
7b2 

e 
784 
785 

786 

787 

7@ 
789 

790 
791 
79% 
$93 
794 
795 
796 
797 
798 
799 

800 

.E! 
6 

a9 Locality. Dlift. 1 , ~  Elatme of bottom. 

;e - 
Data 

- 
1880. 

Lug. 6 
Bug. 6 
hug. 6 
Bug. 6 
Asg.  6 
Au:. 6 
AUK. 7 
Aug. 7 
Bug. 7 
Aug. 7 
dug. 7 
hug. 7 
Aug.1'2 

Ang. 12 

Bug. 12 
Ang. 12 

Bug. 12 

Ang. 12 

Aug. 13 

bug. 13 

Aug. 13 
A R ~ .  13 
Ang. 13 
Ang. 14 
bug. 14 
Ang. 14 
Ang. 14 
Ang. 14 
Bug. 14 
Aug. 14 

bug. 16 

10 a m . . .  
10.30 
11.35 
11.45 
1 p .m. - -  
1.s 
9.45 a.m. 

10.20 
10.40 
11.06 
ll.30 
12 m. 
9.30am. 

10.15 

o , , ,  o , , ,  
_._._..____ _____. .____..__. ._____. __. _____. . _._ . . . .__... ._ _..______._. 
-.__. _ _  ..__ _ _  ._._. 

_ _ _ _ _  ~ _ _  .______ . -. 
..._ _._...______._._ 
...__ ........ _ _ _ _ _ _ .  
._-__..__ ...__ __._. .--___.... ~ .____.- _. .-..._ ~ -_-.._ _._ .... 

~ __._. ____._.__ _ _ _ _ _  _______. _.___ _____.. 
.__.____.___.______. 

10.50 I.--* _____...._ __._.. 
11.30 ._._________._ __.___ 
23jp.m. ._._ _______. _ _  _ _ _ _ _ _  
3 .--_-..-...___.__._. 

10.40 a m .  .___._.__. ~ _.__.. _ _ _  
I t 0 5  ___._ ____.__________ 
11.55 ._. ._. . -. ~ ~. -. ~. - -. 
1. lop: m. . . _ _  _ _ _ _  _. . ~. _ _ _ _  ~ ~ 

1.50 ..-__ _---..__...___. 
9 a.m. _ _ _ _  ._________ _ _ _ _ _ _  
9.45 .--... : ._...._ ~ .____ 

10.25 .... _.._._ ._..____. 
11.00 .-----.--.._____._.. 
11.40 ._-.-._._.._._______ 
12 I O  p. m. ___. _. ___. _____. .__. 
1% 30 . . - - - . . - -. . . . -. ._. - - 
ll.35 am. ____._........__.__. 

mile. 
Point Judith, \V. + S., 4% miles 
Brenton's Keef Light-ship, N. 

!9 
19 

I miles. 
Brenton's Reef Lirbt-shin. NW. 4 W.. I ....._ _____. ._. _.. , Nitd and fine sand. __. __. . . 

.... do _ _ _ _  ~ _____..__...... _. 

- .  
4 i  milea. - '  

W . , 4  miles. 

W., 6 miles. 

Brenton's Reef Light-ship, N. Nm. + 
Brenton's Reef Light-ship, N. NW. 

Brenton's Reef Light-ship, N. N W .  9 
Poindjudith, W. NW. % W., Sa miles .. 
Point Judith, W. N W., 126 miles.. . . . . . . 
Point Judit,h, W.NW., 12 miles., . . . . . . . 
Point Judith, W. NW.6 W., 6 miles.. . . . 
Point Judith, W. NW. t W., 5 miles.. - ~. 
Point Judit,h, W. NW. + W..4 miles.. . . 
Point Jndith,W. NW., 3f miles. . - -. ~. -. . 
Point Judith, NW. by W. 3 W., 22 miles. 
Point Ju&t.h,NW.by W.S.W., I& miles. 
Point Judith, W. t N., 1% mlles .__ - ~ .__ _ _  
Pop!ar Point Lights, N.NTp. t W., 2f 

W .miles. 

Narragansett Bsy : 

mdw. 

e' Snnd and ahella. __. _. . . ._. . 
8&'. . . .do . . ~ ~. . . . ~ -. . . . . . . . . . . . 

. _ _  ~ _ _  _ _ _ _  -. _._ - _ _  
_ _ _ _  __. _. . __. _. ~. . 
_ _ _  ___. __. -. . __. . . 
...__. . _._. - .___ ~. . ~. . -. . . . - _ _  _ _ _  -. . 
. _ _  __. . .._. - _ _  _ _ _ _  ____. . . __. __. _ _  -. ~ 

. . _ _  _ _  __._ _ _  .___ ~. 

. __.___.._ ..___.. . ~. . . . . -. - -. . . -. . . _ _  - - -. . ._ - - -. . - -. ._______._.. ...___ ._..__ ._.. _ _  _ _ _ _  _ _  

._..._....__.._... 

16 
20 
18 

19 1 .... do .... :... ......_ ~ _-.._. 
1q Soft mud and coarse sand.. 
1% Sand, gravel, few large stone 
13 1 ___. do ...... -..--.._. _ _  ..._ ~ 

Fmesnnd .__- ____...__.. _. 
Fine sandy mud _ _ _ _  ~. _ _ _ _  ~ 

. ... do . . ~. . . -. . -. . _. - - ~. . . - - 

4 sand ..-...-..--..,- f ---..-- I 

Temperatures. - 
Air. 
- 

68.0 
68.0 
i P .  0 
72.0 
72.0 
79.0 
72.0 
72.0 
7G. 0 
78.0 
79.0 
75. 0 
w. 0 

70.0 

71.5 
7% 0 

74.0 

74.0 

70.0 

70.0 

io. 0 
7% 0 
72.0 
71.0 
50.0 
71.0 

70.0 

70. (I 

83.0 

70. a 
71. a 

-- 
surf. 
- 

06.5 
66.5 
69.5 
69.5 
72.0 
72.0 
B i .  5 
67.5 
70. 0 
GS. 0 
69. 0 
69.0 
'io. 0 

'io. 0 

71.0 
71.0 

71.0 

71.0 

71.0 

71. 0 

71.0 
71.0 
71.0 
69.0 
69.0 
G9.0 
69.0 
68 5 
66.0 
67.0 

70.0 

- 
B o t  
tom. 
- 

62.5 
62.5 
67.0 
07.0 
69.0 
68. 0 
56.5 
58.5 
58.5 
57. 5 
57. 5 
57.0 
60.0 

55.0 

53.5 
54.5 

53.5 

53.5 

54.0 

54.0 

54.5 
GO. 0 
54.0 
63.0 
53. 0 
53.0 

55.0 
59.0 
61.0 

69.5 

53. a 

- 
m 
c 
E i  
%% 
4' 

D. 
T. 
D. 
T. 
D. 
T. 
D. 
T. 
T. 
D- 
T. 
T. 
D. 

T; 
D. 
T. 
D. 

T: 
D. 

0. T. 
T. 
D. 
I). 
D. 
T. 
D. 
T. 
D. 
D. 
D. 
T. 



- 
b .  
- 2  

m 
$= 
__ 

801 
802 
803 

804 
so5 
806 
807 

808 

809 
810 

811 

812 

813 

ai5 

814 

816 

817 

ma 
819 

8?0 
821 
822 

823 

824 

Drift. 
Temperatures. .B 6 

!=IC 

Natureofbottom. - 
Air. 

43 
12* 
20 

llt 
l l t  
14 
122 

.13 

21f 
21 

194 

?A& 

2 4  
2741 

29 

10 

6 

5 
4f 

1% 

13 

Ang.23 1.40 
Ang.23 2.15 
Aog.23 3.00 

Mud ___._ _ _ _ _ _  _.___._ ~ _.___. 65.0 
. - . .do . __. _ _ _  ~ - - ~. __. . . . . . ~ _ _  68.0 
Fine sandy mud . . . . . ~. . . ~ ~. 67.0 

Rocks and sand. ._. . . -. .. - -. 68.0 
Fine gravel. _._____ __. .__ __. _____. 

_ _ _ . d o  . ____.  . _ _  __. . . . _ _ _ _ _  ~. . 69.0 
Fine gnaw1 and stones.. . __. 70.0 

do _____.____________..  _ _  70.0 

Fine sand.. ~. . -. . -. . _ _  . . . . . 70.0 
Fine sand and grmvel . . . . . -. 70.0 

Fine sandy mud __.... ..___. 69.0 

Sand ........ _ _ _ _ _  ~ ______. __. 70.0 

.... d o .  .____._____._______ _ _ _  70.0 

Sand and gram1 .__.. . _._ ~. . 72.0 

Fine sand.. ___. _ _ _  _____.___.  72.0 

Sand and broken shells . . . -. 71.0 

.... do . __.__ _ _ _ _ _ _ _ _ _ _  __._. _. 72.0 

@,....do __.__ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  172.0 

Mnd and broken shells.. . -. . 74.0 

5$. . . .  do ..... _.___.._______.__. 76.0 _ _  do _ _ _ _ _ _ _ _  _...____. .___ _ _  78.0 
._..do . -_. . . . ~ ~. . .__ ~. . . . . - ~. 78.0 

Sand ____. . ~. . . . . . - ~ ._ ~ ~. . . . . 74.0 

___ .do  .___._........._.... _ _ _  74.0 

1880. 
Ang. 16 
Aog.16 
Ang.16 

Ang. 17 
Ang. 17 
Ang. 17 
Ang. 17 

Dredging stations of 2hs steamer Hawk for 1880,2881, and 1882-Continued. 

12 20 p. m 
2.15 
3.25 

1L 15 m. m .__ ~. . . - _ _  - 
12.00 m . ~ 

12 50 p. m 

LOCdiQ. 

0 1’ 

_.. . _._. . . . . . - ~. ~. 
_.__ ____.  
-. . ~ ~. __. . . . . - _. _ _  . ..._. . . . __..___ _ _  
. ~. - -. -. . 
_____. _.. - - - -. . . -. 
_ _  - -. . -. . 
_ _ _ _ _  ___. 
_ _ _ _ _  ._.. 

-~ 
0 I’ NarragmnsettBay: 

. . .__. . . -. Po lar Point Li hta, W. by?., a miles.. 

.-_- -. . . . . Haffmey Rock %., f of m mlle _._. . _ _ _  _. 

._.._ ..... HalfwayRock’N.byE.aE 2Hmiles.. 
Off Newport, R. I. {Brown’s Led ’k) 

. --. ... - .. Cnttyhunk Light, NE. by If., 6% miles . . - -. . __. . . Close to No. 804. ~. . . . . . . . . . . . . . . ~. . . . . . .-.. .. . . .. Cuttyhnnk Light. EA”., 74 miles. ._. ~ ~. 

.__. ._____ Cnttyhmk Light, NE. by E., p E., 74 

. - ~. . . ~. . . Cnttyhnnk Light, NE. by E. t E., 8 miles 
Off Newport R 1.. sW. of Brown’s Leave: __..___ _ _ _  Cuttyhnhc Liiht, KE. by E., 12 mil$. _. 

. _ _  __. . -. . Cuttyhnnk Light, NE. by E., 12t miles.. . 
Of3 Newport, R 1.; W. of Brown’s Ledwe. 

. . . - -. . ~. . Cnttyhnnk Light, NE. by X., l2f m h i  . . 
Off Block Island : .._.... ... Block Island Light, N.NW. t W., 20 

miles. .._. ..__ _ _  Block Island Licht. N.BW. 3 W.. 20 

miles. 

- .  - I  miles. 

miles 

Narrmgansett Bax: 

Block Island Light, N.NW. f W., 18 

Block Island Light, NW. by N., l7miles . 

___..___. .__. ..._.. 1 Brenton’s Reef Lighbship, E. 2 S., 2% 

Ang. 17 

Bug. 17 
Ang. 17 

Ang.17 

Ang. 18 

Aiig. 18 

Ang. 18 

Ang. 18 

Ang. 23 

Ang.23 

Ang.23 

Ang.23 

1.20 

1.55 
2.15 

2.20 

ll. 30 a. m 
11.55 

1.00 p. m 

2.15 

10.25 8. m. 

l l .00 

11.20 

L00p.m 

__. . _ _  - - .  
_______.. 
-. . . -. -. . 

- .  
miles. 

Brenton’s Reef Light-ship, E. t N., 3 
miles. 

Brenton’s Reef Light-ship, E. 3 N., 9 
miles. 

Sonth end Houe Island. SE. b r  E. li E.. 

.___ ~ ~. -. . 
__...__.. 
. ._ ~ -. .__.I 

XW. by W., 

WSW., 4 mile. sm. byS.,fmile. 

mile. 

_ _  . - -. ~. . _ _  . - - ~. ~ .__ __. - -. 
. . - ~ -. -. . 
-. . . -. . . . 

SW.,by S.4 S . , f  

W. 3 S., t mile. -. 
W.NW., + mile .’ 

mile. 

I 

. ” _ .  t mile. - 

North of Block Ljand : 

. -. -. . . 
~ - - -. . -. . 
. _. - __. ~. . 

. . . . . -. . ~. 

. . _ _  -. . . . . 

South end Hope Island, N.NE., mile ~. . 
South end Hope Island, N. by E., 5 mile.. 
South end Ho e Island, NE., & mlle . . . . , 

North Light of Block Islanrl,W. + S., 1i 

North Light of Block Idand, SW. f W., 
miles. 

1 mile, 

SW., f mile . ._.. 
NW., f mile . -. . 
SE., + mile .____. 
SW., mile.  ._. . 
SW.,?mile _.__. 

SE., f mile . _ _  - _ _  
SE., 2 mile _____. 
SE., 2 mile.. -. . - 
W.SW.,&mile.. 

Ang.24 

Ang.24 

W. by S., mile. 
SW. t mile 
W.,fmile ______. 

1235 

1250 

LW., 2 mile.. __. 
NW., f mile. ___. 

- 
3nrf. 
- 

71.0 
70.5 
69.0 

66 0 

67.0 
67.0 

67.0 

67.0 
67.0 

67.0 

66.0 

67.0 

72.0 

72.0 

69.0 

68.0 

68.0 

73. 0 

72.0 
72.0 
71.0 

65.0 

65.0 

__._. 

- 
Bot- 
tom. - 
68.0 
62.0 
60. 0 

59.0 

56.0 
(io. 0 

60.0 

52.0 
52.0 

53.0 

46.0 

46.0 

46.0 

48.0 

66.0 

63.0 

65.0 

70.0 

70.0 
70.0 
70.0 

60.0 

67.0 

_ _ _ -  

T. 
T. 
D. 

D. 
D. 
Tan. 
D. 

D. 

D. 
T. 

D. 

D. 

T. 

T. 

R.D. 

D. 

D. 

D. 

T. 

T. 
T. 
T. 
n. 
T. 



825 

828 

P27 

828 

829 
830 

831 

832 
me 
834 
835 
836 
837 
838 

839 
840 
841 

842 
843 

844 

8 4 5  
84E 
&G 
at 
84: 
8 3  
851 
85 
853 
854 
855 
8% 
857 
8% 

879 
86c 
861 
882 
862 
868 

13 

22 

15 

9 
106 
6 

Lug. 24 

Lug. 24 

Lug. 24 

Lug. 25 

Pug. n 

Bug. 27 

4ug. 27 

Bug. 2i 
Bug. 2i 
Bug. 2; 
Bug. 2; 
Aug. 2; 
Bug. 2; 
bug. 2; 

Bug. 31 
Ang. 31 
Ang. 31 

Aung. 31 
Aug. 31 

Aug. 31 

Aug. 31 
Ang. 3 
Ang. 3 
Ang. 3 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. . 

sept. : 
Sept. : 
Sept. : 
sept. i 
Sept. : 
Sept. 1 

____do ....................... 73.0 

.... do ....................... 73.0 

___ .do  ....................... 710 

.... do ....................... 70.0 

Gravelandstones.. ......... 63.0 
Sand and grasel.. ........... 64.0 

Dark, soft fetid mud ........ 68.0 

9 _ _ _ _ d o  ....................... 
*... .do ....................... 

11 ... .do ...................... 
31 Soft mud and broken shells.. 
5 Sand ........................ 
5 .... do ....................... 
q.... do ....................... 

9.40 .................... 
10.00 .................... 
10.35 .................... 
10.50 ! I /  .................... 

70.0 
70.0 
63.0 
6e. 0 
66.0 
69.0 
66.0 

11.40 
12.05p.m. 
12.35 

9 do ....................... 
al: :::ao ..................... ~ _ I  70 0 

7 0  0 

mile. 

mile. 

mile. 

Goat Island Lizht E.NE. & E., 1 mile.. 
North end Dyer's' Island, NE. t E., f 

North end Dyer's Island, SE. & E., f 

Prudence Light, N. & W., 4 mile ....... 
Prndence Light, N. b E 4 E , I& miles. 

Bisho ' 8  Roeks, E. mile.. ............. 

Beaver Tail Light,, SW. & W., 14 mi!es . 
Beaver Tail Light S.SW. W., BBmlles 

Beaver Tail Light, SW. f S., 14 mi!es. ._ 
Beaver Tail Light SW. by S. Pmlles . ~ 

Bearer Tail Light: SW. & W.' lgmiles.. 
Bemver Tail Light WSW. f b. mile 
Beaver Tail Light: W.NW. f W:, *mile. 

Cnttyhnnk Lighd N. W., 3 miles __-._ 
Cnttyhnnk Light: N. 1 W., 32 miles . . ~ - 
Cnttyhnnk Light N 4 miles ........... 
Gag&eacl Liggt, k.SW., $, W., 5p0 miles 

Half-Way Rock, N. fk.11 mile. ....... 

Fort Dumpling, E.& E. t E.. 1 'mile ..... 

Beaver Tail Light: SW by S., 2 miles. .. 

Fort Jumpling, W.5;. W. f mile. .. 

Vinerard Sound : 
Cuttyhnnk Light N. t W., 3 miles.. ... 

Cnttvhnnk Li  hd N:'g E 34 miles ..... 

11 ... .do ...................... 
and broken shells.. 

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

9W., mile. ~ - _. 
3. SW., 4 mile ... 
................. 
E. NE., f mile.. . 

63.0 
6e. 0 
66.0 

9. by E., f mile.. 
NE. t E., fmile.1 

5 .... do ....................... 
q.... do ....................... I 

S.,fmile. . .  ..... 
S. $mile _____ .  _. s.: f mile ........ 
N. byE.,gmile.. 
N. , f  mile _ _ _ _ _ _ _  
S.SW.,*mile. _. 
S. by E., f mile.. 
S. by E., t mile.. 

69.0 
66.0 

SW *mile .__.. 
SW:: mile ._ ~ -. 
S., f mile. ....... 

271 
201 
21 

8 
14t 

11t 

................. 
N.,tmile... .... 
W.SW.,tmile.. 

E.NE.;t mile ... 
N.NE., f mile.. . 
N . , f  ............ 
SW.,f .......... 
s.sm.,* ....... 
S. , f  ............ 
S . , f - - - - . *  .____. s.,t ............ 
S . , f . -  .......... 
S..f ............ 
S . S E . , f  ___._ _ _  
SE .,f.... ....... 
E.,$... ......... 
W.,$ ........... 
W f ........... 

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

s .$.-.- ........ s:' f ............ 
s.: t ............ s.,t ............ 

Gravel and sand.. .......... 67.0 
... .do ....................... 67.0 
Mud, sand, large stones.. __. 68.0 

Sand.. ...................... 69.0 
.... do ....................... 69.0 

... .do ....................... 70.0 

11.00 
1200m. 

12.30p.m. 

1.00 
1 3 5  
2 15 
3.00 
9.20am. 

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

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

.................... .................... _ _ _ _  - _ _  - ._ . __. _ _ _  _ _ _  .................... .................... 

1% 
14& 
121 
1% 
20 

14b 
12t 
2t 
41 
6 
31 

11 
19 
14 

Gravel. ............... ......I 70.0 
Sandy mudand broken shells 70.0 
Mud ........................ 70.0 
Mud ........................ 69.0 
Sand, gravel, stones. ....... 67.0 
Sand end shells. ___. ~. .__ -. . 67.0 
Sand and gravel . ._ . - ~ . ~ - - .  66.0 
Sand ....................... 67.0 
Sand.. ...................... 68.0 
Sand ........................ 69.0 
Sand.. ...................... 70.0 

Sand ........................ 69.0 
Coarse sand, broken shells.. 69.0 

Sand, gravel shells ......... 69.0 

1.05 

1LU)am. 
11.55 
1220p.m. 
12 55 
1.40 
3.00 

_ _ _ _ _ _  ___. 
.................... .................... .................... __. -. . ~. -. - - - - - -. . ~. .................... .................... 

1711 Sand end mud .............. 
17ti.. ..do.. ..................... 
17 Sand ........................ 
17 .... do ....................... 
18 Sand endmud .............. 
13 Sand and broken shells . . - -. 

68.0 
70.0 
69.0 
68.0 
70.0 
70.0 

i7.0 

17. 0 

n. 0 
i6.0 

j6.0 x. 0 

71.0 

il. 0 
71.0 
73.0 
73.0 
71.0 
i1. 0 
io. 0 
61.0 
67.0 
67.0 

67.0 
69.0 

69.0 

69.0 
68.0 
68. 0 
68.0 
67.0 
67.0 
67.0 
6 i .  0 
67. C 
67. E 
68. C 
68. I 
63. E 
63. I 

66. ( 
66. ( 
66. ( 
66. ( 
67. ( 
67.t 

3.0 

57.0 

57.0 

50. 0 

65.0 
65.0 

il .  0 

71.0 
71.0 
71.0 
71.0 
71.0 
71.0 
68.0 

61.0 
61.0 
60.0 

67.0 
63. E 

63. E 

64. ( 
63. ( 
62. ( 
62. ( 
63. 
63. ( 
66. ( 
66. ( 
67. ( 
67. ( 
68. ( 
67. ( 
66. ( 
66. t 

63. I 
64. t 
61. I 
64. I 
65. I 
61. I 

0. T. 

D. 

B. T. 

D. 

D. 
D. 

D. 

D. 
R.D. 
R.D. 
R.D. 
R.D. 
T. 
T. 

D. 
D. 
D. 

D. 
T. 

T. 

T. 
R.D. 
T.' 
T. 
R. D. 
R. D. 
R. D. 
T. 
T. 
T. 
T. 
R. D. 
R. D 
R. D. 

R. D. 
R. D. 
T. 
T. 
R. D. 
D. 



- 

Date. 

......... 

......... 

........ 

......... 
71 10 00 
71 05 00 

70 58 00 
TO 58 30 

1680. 
Sept. 4 
Sept. 4 
Sept. 4 

Sept. 4 
&pt. 4 
Sept. 4 
Srpt. 4 
Sept. 4 

Sept. 13 
Sept. 13 
Sept. 13 
Sept. 13 
Sept. 13 
Srpt. 13 
Sept. 13 
Sept. 13 
Sept. 13 

I South Light of Block Island, N. 4 W., 5% W., 3 mile ...... 
miles. I 

Sonth Light of Block Island, N. b j  E., 6 W., 14 miles.. .. 
South Light of Block Island, W. t S., 5 WSW., + mile.. 

South Light of Block Island, W. f S.,4t WSW., 4 mile .. 

miles. 
19 

19 

11 

11 

Atlantic Ocean, off Martha’s Vineyard ...... N., + mile. ...... 480 
...... do .................................... N.NE.,2miles.. 487 

_ _ _ . _ _ d o  ..................................... N.,lmile. ...... 372 
...... do ..................................... N., 2 miles.. .... 366 

miles. 

miles. 

miles. 

Drerlging etatiom of the steamer f i l b  Eawk for 1880,1861, and 1882-Continned. 

890 

E91 
893 

893 

.................. ...... 
! 0 n i 0 / ‘1 j dtlanticocean: 

5.40 a m .  ~ 40 05 70 23 1 Off Xartha’a Vineyard. E.NE., 3 . .  65 
6.30 .400518.702218’...... do ..................................... .... 65 
7.04 . 40 05 42’ 70 22 06  do ..................................... ........ 64 I 

Sept. 21 I 4.15 

OcL 2 6.00sm. 
Oct. 2 ,  8.46 

Oct 2’1123 

)141!702230: ...... do ..................................... ......... 8.23 40 ( 
9.27 
10.59 
11.40 

40 02 18 170 23 06 ....... do ..................................... N.NE.,s ....... 
~ 60 02 54 I 70 23 40 I ...... do ..................................... N.Nw.. S ....... 

lS2 
155 
115 

40 02 36 j 70 22 58 ....... do ..................................... \V. byN., 1 ..... 
12.45 p. m. 40 05 39 1 
5.36 a.m. 
6.26 
7.51 

9.40 
11.00 
1.20 p. m. 
3.12 
5.00 

a45 

70 23 52 1 ...... do ................................... _.I NW. by% ., &...I 86 

7057 /......do... .................................. NW.byN .,f... 
00 70 57 00 I ..... d o .  ................................... W . , + m i l e  ..... 
00,705730!: ..... do ..................................... NE..Amile ...... 
00 i 70 56 00 I ..... .do ..................................... N., s mile ....... 
00 I 70 54 18 ....... do ..................................... N.NW.,amile.. 
0 0 ’  70 54 15 i ..... do ..................................... N W  smile ..... 
30 70 54 00 ...... .do ..................................... N. bji’\V.,g mile. 
30 I 7054001 ...... do ..................................... I W b  ’ -  N smile. 
30 70 54 00 ...... do .................................... j W:&V.;\ mile . 

.......... 

......... 

......... 
........ 
......... 
......... 
.......... 
..... - .. 
........ 
39 46 00 
39 46 00 

39 52 20 
39 53 00 

.......... 

......... i ......... 

........ 1 ......... I 

Narragansett Bay : I 
Halfway Rock N. N 
Halfwav R o d  SR. 

E.. 2a miles .... 

I Sonth Light of BlockIsland. N. t E., a 1 

SW., 3 mile. __. . 
S W  *mile _ _ _  
SW:: 3 mile ..... 
S.,tmle. . .  ..... 
N., f mile ....... 

100 
85 
126 
120 
I’26 
142: 
225 

325 

12 
13 
5 
16 

19 

Natore of bottom. 

Compact fine sand and mud 
Fine sand and mud ....... 
Compuct hard sand and 

Fine sand and black SDeCkS 
broken shells. 

Fine sand. ........... 1 ..... 
Mud and find sand . . ~. . ~. ~. 
Mnd and fine sand ......... 
Sand. mmel. shells. and I n  . 

s ongo. 
Soft sticky mud ........... 
.. do ...................... 
... do ...................... 
... do ...................... 
.. do ...................... 
Mud ....................... 
Sand and blue mud ........ 
Mud ....................... 
. ..do ...................... 
Mud ....................... 
... do ...................... 
:..do ...................... 
Mud and shell8 ............ 
Shells and coarse gravel . . ~ 

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

.__ .do  ...................... 
Hard sand and rocks. ...... 
. _ _ _ d o  ...................... 
Soft b r o m m u d  ........... 
Soft: brown mud and small 

stone. 
.__.do ...................... 
. _ _ d o  ...................... 

Temperatnrea. - 
Air. 

71.0 
73.0 
75.0 

75. 0 
SO. 0 
80.0 
82.0 
81.0 

68.0 
70.0 
70. 0 
68.0 
71.0 
72.0 
73.0 
74.0 
70. 0 

68.0 
70.0 
72.0 
71.0 

67.0 

6i.  0 

68.0 

68.0 

68.0 

60. 0 
64.0 

63.0 w. 0 

- 
Surf. 
- 

73.0 
73.0 
73.0 

75.0 
76.0 
77.0 
76. 5 
77.0 

69.5 
70. U 
70.0 
70.0 
71.0 
71.0 
71.5 
71.5 
71.0 

65.0 
65.0 
65. 0 
69.0 

64.0 

64.0 

64.0 

64.0 

sj. D 
G7.0 
65.0 

64.0 
64.0 

- 
not- 
tom. 
- 

68. 
68.5 
53.0 

47.0 
50.0 

49.0 
50.5 

51.0 
51.0 
53.0 
5% 0 
57.0 
52.0 
42.0 
43.0 
42. v 
67.0 
63.5 
68 5 
65. 0 

62.0 

62.0 

fa. 0 
61.5 

61.5 

.... 

.._. 

.... 
40.0 
40.0 

T. 
T. 
R. D. 

T. 
T. 
T. 
T. 
T. 

T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 

T. 
T. 
R.D. 
O.T. 

I). 

T. 
T. 
D. 
D. 
T. 
T. 

T. 
T. 



895 
896 

897 
696 
809 
sflo 
901 
902 
916 

917 
916 
919 
920 
921 
923 
E 3  
924 
925 

926 

on 
928 
929 

930 
931 

932 

933 
934 

935 
936 
937 

938 
939 
940 

941 
942 

943 

Soft mud. ................... 
Sand, shells.. ............... 
Sand,mud .................. 
Mud .....AT ................ 
Sand. ....................... 
Sand ........................ ... do ....................... 

Green mud ................. 
-..do ....................... 
... do ...................... 
... do.  ...................... 
... do ...................... 
Green mud and sand.. ...... 
Sand ........... C. ........... 
. . d o  ....................... 
Sand and mud .............. 
... do ...................... 

Sand.. ...................... 
... do ....................... 
... do ....................... 
Sand and whelb ............. 
.. do ....................... 
Rock ....................... 
Stones ...................... 
Sand and gravel ............ 
Green mud and sand.. ...... 
Green mud ................. 
Green mud and a n d ,  with 

Green mud and sand. -. ._. _. 
... do ....................... 
Hard sand and sponges ..... 
Hard sand and mud.. .... ...I 
... do ....................... 
Mud, nand, and shells. _ _ _ _  . . 

lumps of clay. 

Oct. 2 
Nov. 16 

Nov. 16 
Nor. 16 
Nor. 16 
h’ov. 16 

;-:: f: 
1881. 

Tuly 16 
July 16 
July 1 6  
July 1 C  
July 16 
July 1E 
JulF 1 E  
July l e  
Jnly 16 

July 16 

July 20 

July 20 
July 20 

Jn ly  20 
July 20 

July 2C 

July 2( 
July 21 

Ang. 4 
Ang. 4 
Ang. 4 

Ang. 4 
Ang. 1 
Bug. 4 

Ang. 4 
Bog. g 

Ang. 9 

E . 0  
52 0 

62.0 
60.0 
58.0 
55.0 
53.0 

66.0 
67.0 
70.0 
72.0 
75.0 
76.0 
74.5 
74.5 
74.0 

74.0 

680 

69.0 
66.0 

85.0 
65.0 

67.0 

68.0 
68  0 

72 0 
78.0 
75.0 

80.0 
78.0 
76.0 

74.0 
72.0 

76.0 

3.17 
9.20a.m. 

10.10 
11.25 
1.55 p. m. 
4 00 
7.15 
.......... 

4.10a.m. 
5.33 
7.00 
R 20 
9.40 

10.57 
12 27 p. m. 
1.52 
3.35 

5.24 

10.47am. 

11.30 
12.35 p. m 

1.10 
1.42 

2.43 

3.30 
4.10 

814a.m. 
10.43 
1245p.m 

2.44 
4.25 
5.30 

7.45 
6.15am. 

7.10 

Bay. ...... do ..................................... 
...... do ..................................... 
 do ..................................... 
...... d o -  .................................... ...... do ..................................... 
Shallow water dredginw on theovster bed% 

off Pomt Lookout Potomac h e r ,  VIP 
@a, by the Fish Hawk. 

Atlantic Ocean, off Martha’s Vineyard ...... ...... do ..................................... 
____ ._do  ..................................... 
...... do ..................................... 
...... do ..................................... 
...... do ..................................... 
-____ .do  ..................................... 
 do ..................................... 
_ _ . _ _ _ d o .  .................................... 

39 56 30 
37 26 00 

37 25 00 
37 24 00 
37 22 00 
37 19 00 
37 10 00 
........ 

40 22 00 
40 20 24 

40 13 00 
40 07 48 
40 03 48 
40 01 24 
39 57 30 
39 55 00 

39 56 00 

40 16 l a  

_ _ _ _  _ _ _ _  
____. . _ _  ........ 
_____.__ ........ 
........ 
......... ........ 
39 45 00 
39 46 30 
39 49 25 

39 51 OE 
39 53 oc 
39 54 o( 

40 01 OC 
40 01 O( 

400001 

W., lmilo ....... 1574 
W., 1 mile ...... 300 
SW., a mile ..... 57j 
W.,&mile ...... 31 
W., t mile ...... 16 

NE., +mile.. .... 44 
N.NE.,l mile ... 46 
NE lmile ..... 53 
~ . ‘ i ; y  s.. 1 mile. EI 
W .. lmile ....... 67 
X. b y W  lmile 71 
W. am.,’; miles 98 

NW.bsW.. l& 229 
NW., 2 mites..- .. 164 

io 59 45 1.  do ..................................... N. la miles.. ... 238 
i4 19 00 Atlantio Ocean, off month of Chesapeake 1 WhW.,*mile . . /  56 

69 49 15 
69 50 30 
69 51 80 

69 56 00 
ll 12 30 

71 14 80 

i4 16 00 
74 17 00 
z4 29 00 
14 41 00 
75 08 00 
......... 

70 42 00 
70 41 30 
70 41 18 
rO 41 51 
70 43 54 
70 45 54 
70 46 00 
70 46 00 
70 47 00 

...... do ..................................... N.NW Zmiles. 317 

...... do ..................................... N NW”1 miles1 264 ...... do ..................................... N:;?rW:th., 2 
miles. 1 ...... do ..................................... W.NW l+miles ...... do ..................................... SW. by’ W., 2 
miles. 

138 

...... do ...................................... Nm. by N., 3 157 
miles. 1 

7046001 ._.__.do ..................................... 

......... 

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

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

......... 
____.. _.. 
......... 
69 44 45 
69 47 00 
69 49 00 

Sound: 
enemsha Bight; Gay Head Light, W. 
by S. S.. 24 miles. 

Gay Head Light, W. t S. ,  2 miles.. ~. -. . 
Off nick’s Hole; Gay H d L i g h t ,  S. by 2 e m i l e s  
Ga Eead Light 6. by TV‘ 4% miles . ~ ~. 
dRob inson’ s  Hole; Gag( Head Light, 

SW. by S. 4 S 5& miles. 
Off Lackey’s Sa;; Tarpaulin Cove Light, 

W . b r S .  S 3miles 
West &op%iiht, S. t E., 4 mile.. ....... 
Nobska Light, W. + S., 1% miles.. ~ ~ ~. . ~ ~. 

Off Martha’s Vinevard ................... A t h t i c  Ocean: 

...... do ............. I ....................... ...... do ..................................... 

W.byN. *mile. 
SE. by s.: 3 mile. 

S. t E., amile. ~ ~. 
S.+ IRT.,fmile... 

Nm. by W., & 
E.NE., 3 miles. 
R.NW., 1 mile . . 

mile. 

ll 

10 
10 

12 
16 

14 

14 
9 

782 
716 
616 

65.0 
62.0 

6?. 0 
62.0 
61.0 
59.0 
60.0 

63.0 
63.0 
66.0 
66.0 
70.0 
72.0 
72.0 
71.0 
7L 0 

71.0 

62.0 

62.5 
63.0 

63.0 
63.0 

66.0 

65.0 
67.0 

70.0 
71. 0 
72.0 

72.5 
73.0 
72.0 

71.0 
69. 0 

70. u 

4 2  0 
55.0 

48.0 
44.0 
54.0 
58.0 

4 2  0 
42 0 
4 2  5 
49.0 
52.0 
52.0 
52.0 
44.5 
4 2  0 

44.0 

59. 0 

60.0 
62.0 

62.0 
62.0 

66.0 

64.0 
67.0 

39.5 
39.5 
40.5 

42.0 
47 0 
52 0 

52.0 
50.0 

49.0 

T. 
T. 
T. 
T. 
T. 
T. 
T. 

T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 

T. 

T. 

D. 

D. 
D. 
D. 

D. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
D. 

D. 

i-. 



0 ' ' I  

71 14 30 

711300 

AtlanticOcean: 
Off Uartha'sVineyard .................. Nm. by N., lt 

__._..do ..................................... NW. by N., 2 
miles. 

Latitude 
N. 

0 I I, 

40 01 00 

39 58 00 

39 55 30 

39 53 30 

......... 
40 03 00 
40 07 00 
39 57 00 
39 55 00 

39 52 30 
39 53 00 

......... 

..__ _..__ 

..-_ _._. ~ 

. . - - - - - -. ..__ __._. 

._ - _ - _  _.. 

......... ......... ......... 
, - - - - - . . 
.-.._. 

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

.......... 

.......... 

......... .._._ .___ 

128 

207 

247 

319 

7 

Dredging statiuns of the steamer fish Hawk for 1880, 1881, and le82-Continned. 

Mud, sand, and shells . -. ~ ~. . 78.0 

Green mud and sand. ....... 75.0 

.... a0 ....................... 75.5 

Sandandmud .............. 75.0 

Black mud and shells ....... 76. G 

Lon i 
tnde pw: 

944 

945 

946 

M7 

918 

L o d t y .  

1881. 
Ang. 9 8.27a.m. 

Ang. 9 12.05p.m. 

Ang. 9 2.00 

Ang. 9 4.00 

Ang.13 5.20 

Drift. 

71 14 00 

71 13 30 

......... 

miles. 

miles. 
...... do ..................................... NFV. by W., It 

...... do ..................................... W.N W., 3miles 
Buzzard's Bay : 

Penikese Island east. 2 miles.. ........... W.SW.. 1 mile. 

70 31 00 
70 32 00 
70 31 30 
70 28 00 

Atlantic Oceau : 
Off Martha's Vineyard.. ................. N.NW. 2 miles 

 do ..................................... N.NW.: lamiles 
...... do ..................................... N., 14 miles .... 
...... do ..................................... NE. bv N.. 1& 

100 
71 

396 
225 

......... 

......... ._.._. __. 

......... . . -. . - . . 
.......... 
.......... 
......... 
......... 
. -. . -. -. . 
......... ......... ........ 
-. -. - . - - . 

Yellommud ................ 68.0 
Sand, shells, and mud. _____. 69.0 

Yellow mud and sand. .___.. 82.0 
m a  ........................ 78.0 

Bye's h'eck, S.8E. f E.,& mile. ........... 
&'ye's h'eck, SSE. ; E., 8 mile ........... 
Nye's Feck, S. by E. 2 E., f mile. ......... 
Nye's Neck, S.. t mile.. ................. 
Nye's n'eck, S. 2 E., amile ............... 

70 18 30 ...... do .................................... 
Buzzard's Ba r  : ... .---. . Xye's Xeck, E. by S., t mile .............. 

Nge's Xeck, SE. f E., 2; miles.. .......... 
Woepecket Island, BE. t E., la miles .... 
Woepecket Ialand SE. + S. 1 mile.. ...... 
Chat,ham Lights, SW.6  W., 5 miles .._. . 
Chatham Lights, XW. byW..6miles. .. 1 
ChathamLights, SW. byW.tW.,G$miles; 
ChathamLights, XW. by W. a W., Gzmiles 
Cbat,bam Lights. KIT. by W. f W.. 7a 
Chatham Lights, NW. by W. f W., 7 

Off Cbatbam. Cape C h  ICrah'Ledge) : 

miles. 

N.NW., 2 miles 

W. Fy S. t S., 4 
miln. ....... 

W. bv S. amile 
~ . f . a - "  Amile. 
w.sw:'~ mile. 
West +'mila ... sw. iy W., 4 
W'bvS fmile  w ~ ' w . Y ~  mile 
W.SW., f mile. 

mile. 

e 
6 
5 
5 
41 

S.SE.,Bmile .._ 
SE. by E., f mile 
SE.,$mile .____ 
SE., t mile ..... 
NW. by W., & 
SE., %mile ..... 

mile. 

.... do ....................... 71.0 
Sandand stones ............. 73.0 
Sand, atones, slmlls ......... 75.0 .... do ....................... 72.2, 

__. .do ....................... 72.5 

miles. ......... Chatham Lights, W.&?v. t W 6miles . W.NW i mile .......... Chatham Lights, W. 2 N., 4& maes ....... SSE., i m i l a - . .  

961 
96:' 
963 

964 
965 
9G6 
967 
968. 

969 

970 
971 

Aup.26 1.52 
Bug. 26 3.10 
Aug. 26 3.40 

Aug. 30 7.50 a m .  
Aug.30 8.15 
Aug.3U 8.40 
Aup.30 8.50 
Bug. 30 9.00 

Anp.30 9.10 

Ang. 30 9.43 
Ang.30 10.05 

8 
8 
8& 

724 I Xud ........................I 77.0 
651 Sandaudmua .............. 74.5 

7 sma ........................ 69.0 

Blackmnd. ........... _.> ... 71.5 
Black mud, sand ............ 71.0 
Brown mud ................. 70.0 

10 
15 
16 
16 
18 

18 

13 
11 

Sand, gravel ................ 65.0 
.... do ....................... 65.0 
Sand smallstoned .......... 65.0 
Sand' ravel 66.0 
Grmef.. ..:::I:::::::::::: GG.0 

Sand,peb W... ............ 66.0 

.... do ....................... 67.0 
Sand, gravel,pebbles. __.. _-. 67.0 

- 
surf 
- 

70. 0 

71.0 

71.0 

70. 0 

67.0 

66. 0 
65.0 
67.5 
68.0 

68.0 
68.0 

67.5 

69.0 
69. 5 
70. 0 
69.0 
69. 5 

69.0 
68.0 
68.0 

61.0 
61.0 
61.0 
61. 0 
61.5 

61. 5 

61.0 
61.5 

- 
Bot. 
tom. 
- 

51.0 

44.0 

47.0 

44.0 

66. 0 

52.0 
52. 0 
41.0 
40.0 

39. 5 
39.5 

68.0 

6P. 0 
68.0 
68. U 
68.0 
68.0 

68.0 
66.0 
66.0 

55.0 
53.0 
52.0 
52. 0 
50.5 

51.0 

54.0 
54.0 

T. 
T. 

T. 

T. 

T. 

R.D. 
T. 
T. 
T. 

T. 
T. 

T. 

T. 
T. 
T. 
T. 
T. 

T. 
T. 
D. 

D. 
D. 
D. 
D. 
D. 
D. 

D. 
D. 



972 

973 
974 
9i5 
976 
Si7 
978 
979 
980 

981 
9S2 
983 
984 

985 

986 
987 
983 
989 
990 
991 
992 
993 
994 
9a5 
996 
997 
998 
999 

lo00 
1021 

1025 
1026 
1027 
10211 
1029 

1030 

1031 

1032 
1033 
1034 
1035 
1036 

7 ......... 
-. -. - - -. 
......... .-.. ~ ___. ......... . -. - -. -. . 
~..__ ._.. 
......... ......... 

Bug. 30 

Aup. 30 
Bug. 30 
Bug. 30 
Bug. 30 
Aug. 30 
Bug. 30 
dug. 30 
h u g .  30 

Aug. 30 
Aug. 30 
Aug. 30 
Bug. 30 

Sept. 7 

Sept. 7 
Sept. 7 
Sept. 7 
Sept. 7 
Sept. 7 
Sept. 7 
Sept. 7 
Sept. 7 
Sept. 8 
Sept. 8 
Sept. 8 
Sept. 8 
Sept. 8 
Sept. 8 
......... 

Sept. 8 
Sept. 8 
Sept. 14 
Sept. 14 
Sept. 14 

Sept. 14 

Sept. 14 

Sept. 14 
Sept. 14 
Sept. 14 
Sept. 14 
Sept. 14 

......... 
69 35 
69 32 
69 08 

70 49 

7048 
70 48 30 
70 47 
70 47 
70 47 
70 46 
7045 
20 44 
r l 3 0  
21 31 
113137 
71 32 

10.48 

Chy%im Lights W.h’W., 16 miles ..... S. t W 15 miles 
Off Chatham, Cipe Cod. ................ S.SW.’it miles. ...... do ..................................... S. by E., 3 mile.. 

...... do ..................................... S. 5 W., a mile.. 
Atlantic Ocean: 

Off Martha’e Vineyard . ._._. ~. .___.. _.. SW: by S., I& 

...... do ..................................... S . a W  lmile.. 

...... do ..................................... S + miie. ....... 
___.-.do ..................................... S:: +mile.. ...... 
...... do ..................................... S smile ........ .... ..do ..................................... s:’+ w 9 mile . . 
...... do ..................................... S. & W:: &mile .. 
 do ..................................... S.,+mile ........ ...... do ..................................... S..8mile ...... 
...... do ..................................... W.NW Zmiles. 
_ _ _ _ _ . d o  ..................................... W.NW:: mlle 
_ _ _ _ _ _ d o  .................................... NW., m!le.:--: 
_ _ _ _ _ . d o  ..................................... N. brk. . lmile.  

mlles. 

11.10 
11.30 
11.45 

71 25 
7123 
69 19 
69 17 
6916 

.... 
12.00 m. 
12.20 p. m. 
12.30 

Atiautic Ocean: 
Off Martha’s Vineyard. ................. N. 2 E. 1 mile. .. ...... do.. ................................... N b  E l+milea 

 do ..................................... N:. {&e ....... 
 do ..................................... N. h’E., +milo .. 
...... do ..................................... NE. bv N.. 1 

12.40 
1.00 

69 15 

69 19 

69 22 
69 24 
69 26 

2.10 
2.45 
3.23 
4.07 

mile.- ’ 

miles. 

mllea. 

...... do ..................................... N. by W., It  

...... do ..................................... NW. by  N., 15 

...... do ..................................... NW fmile  .... 

.__-..do ..................................... N. N’W 2 miles ...... do ..................................... N. NW:: t mile . 

12.55 p. m 

2.00 
2.28 
3.30 
4.00 
5.08 
6. 05 
7.30 
8.20 
4.50am.  
6.32 
7.35 
9.03 

10.34 
11.48 
.......... 

3.05p.m 

r .23am 
9.01 

12.13 p. m 

?. 55 

1.52 

2.54 

4.00 
4.55 
5.55 
6.56 
7.54 

- -. . -. . -. 
......... 

........ 

........ ........ 
......... 
- - . . - -. -. 
......... 
41 36 
41 33 
41 31 

41 

40 55 
40 54 
40 49 30 
40 49 
40 44 
40 39 
40 33 
40 28 
39 40 
39 40 30 
39 41 
39 42 
39 43 
39 45 13 
........ 

39 49 
39 50 30 
40 00 
39 57 
39 57 06 

39 58 30 

39 57 

39 58 
33 56 
39 50 
39 57 
39 58 

Chatham Lights 

Chatham Lights, 
Chatham Lights 
Chatham Lights( 
Chatham Light; 
Chatham Lights( 
Chatham Light; 
Chatham Lights, 
Chatham Lights, 

miles. 

milm 

, NW. by m. g W., 74 I 1 SE.,Qmile..... 

W SW. mile. - 
W:SW.: &mile .. 
S., &mile ___. ___.  
S. SW .,& mile ... 
W. by N., &mile. 
W. by N., )mile. 
W. by N. &mile. 
SW., + mhe ..... 

” .  
zl  32 
r l  30 

do ..................................... N l&miles ..... 
\::::::do ......... ............................I NhT.,*rnile.] 

-. -. ~. ~. . (Dredgiugs by steamer Leokout. Xos. 1006 
to  1013, close off Gay Head; 1014 N. of ! Lucas Shoal, Vineyard Sound.) 

16 

17 
16 
16 
16 
17 
17 
16 
14 

43 
42 
36 
33 

26 

28 
28 
30 
30 
34 
34 
36 
39 

368 
358 
346 
335 
302 
266 

216 
$82 
93 

410 
458 

337 

255 

208 

6928 ..... do ..................................... N n 
69 30 1: ..... do  id& 

Ssud, =vel, stones ........ 
... do ...................... 
.... do ...................... 
.-..do ...................... 
. -..do ...................... .... do ....................... 
... do ...................... 
Sand ....................... 
Sand, stones, pebbles. ...... 
Sand, gravel ............... .... do ...................... 
sand ....................... 
Xnd and Sand ............. 
Sand. ...................... 
,-. .do ...................... 
. .*.do ...................... .... do ...................... .... do ...................... 
Green mud and sand. ~ ~. . ~. ... .do ...................... ... do ..................... 
Mod ....................... .... do ...................... 
Yellow mud andsaud ...... .... do ...................... 
Yellow mud.. .............. 
Green mud. ................ .... do ...................... 

.... do ...................... 
Green mud. sand .......... .~ 
Fine sand .................. 
Yellow mud ............... 
Yellow mud, sand .-. _-. . - - 
Yellow mud ............... 
... .do ...................... 
.... do ...................... 
sand, p v e l  ............... 
Sand and yellow mud. ..... 
Sand. ...................... .... do ...................... 

67.0 

67.0 
G7.0 
68.0 
69.0 
70.0 
70.0 
70.0 
70.0 

65.0 
65.0 
64.5 
64.0 

73.0 

73.0 
73.0 
73.0 
73.0 
71.5 
70.0 
69.0 
69.0 
72.0 
72.0 
750  
75.0 
74.0 
73.0 

71.0 
69.0 
61.0 
66.5 
72.0 

65.0 

64.0 

65.0 
66.0 
66.0 
65.0 
62.0 

62.0 

6”. 0 
62.0 
63.0 
63. 0 
64. (I 
64.0 
01.0 
62.0 

63.5 
63.5 
64.0 
63.5 

66. 0 

67.0 
67.0 
67.0 
67.0 
G6. 0 
66.0 
65.0 
65.0 
68.0 
68.0 
67.5 
67.5 
68.0 
68.0 

69.0 
69.0 
65.0 
66. 0 
68.0 

66.0 

65.8 

65.0 
63.0 
62.0 
62.0 
61.5 

52.0 

51.0 
51.0 
52.0  
52.0 
52.0 
52.0 
52.0 
53.0 

49.0 
41.5 
42.0 
41.5 

50.0 

49.0 
49.0 
49.5 
49.5 
47.0 
41.5 
48.0 
46.5 
40. 5 
40.5 
40.0 
40.0 
40.0 ._._. 

45.0 
47.5 
48. 5 
41.0 
40.0 

41.0 

46.0 

46.0 

46.5 
47. a 
51.0 

.___. 

D. 
D. 
D. 
D. 
D. 
D. 
1). 
D. 
D. 

T. 
T. 
T. 
T. 
T. 
T. 
R.D. 
R.D. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
R.D. 
T. 
T. 
R.D. 

T. 
T. 
T. 
T. 
T. 
R.D. 

T. 

T. 
T. 
T. 
T. 
P.D. 



- 
$ 
$2 
Z G  
0 .n - 
1037 

1038 
1030 
1040 

1041 
1042 

1043 

1044 
1045 
1046 
10<7 
1048 
1049 

1050 
I051 
1052 

1054 

1055 
1056 

1037 

1058 

1059 
lO(i0 
1061 

1062 
1003 

1004 

la53 

Latitude 
N. 

Date. I Hour. 

Longi- 
tude W 

I- 
off Gay Gas Head Head'Light, Martha's NE. Tine f 3 ard 4 milea : 

Atlantio Oman : 
Off Martha's Vineyard ................. 

..__.do ..................................... ...... do ..................................... 
Viuoyard Sound Nass. : 

Atlantic Ocenn: 

West Chop dight, E.) N., 13 miles ....... 
West Chop Light, E. 4 N., I$ miles. ...... 
OS the Capes of Delaware ............... 

1681. 
Sept. 15 8.00 & m. ........................ l- 16 

B. by E., 1 mile. 
N. by E., 2 miles 

146 
130 

N.byE.,2milea 93 

WSW.. 4 mile .. 9 
W. byN., & mile. 6 

NW. bv N.. 1% 130 

sand ............................. 
Sand and ahella ............. 
... do ....................... 
... do ....................... 
Sand and gravel ............. 
... do ....................... 
Sand ........................ 
Gray mnd .................. ... do ....................... 
Sand ........................ 
... do ....................... 
Mud.. ...................... ... do ....................... 

Sept. 22 12: 35 p. m. 
Sept. 2.2 1 1.17 

67.0 
66.5 
64.0 

63.5 
63.5 

63.5 

65.0 
67.0 
66.0 
69.0 
71.0 
68.0 

Feb. 27 1 2. 00 p. m. 
Feb. 27 '  2.15 
Feb. 27 ~ 2.30 
Fob. 27 1 2.45 
Fob. 27 ~ 2.50 

Feb. 28 1 10.40 a.m. 
Feb. :8 i 10.55 

I 
Feb. 26 I 12.00 m. 

Feb. 28 12 10 p. m. 

Sept.21 
Sept.21 
Sept. 21 

Feb. 28 1 12.30 
Fob. 28 4 40 
Nar. 2 1 11:20 a m .  

8 5 5  
9.35 
10.43 

39 58 
39 50 
40 00 

Dredging stations of the steamer Fkh Hawk for 1880,1881, and 1W-Continued. 

70 06 
70 06 
70 06 

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

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

...... do .................................... 
Chesapeake Bav: 

Point No Pdint, N.NE.. miles 
Point No Point N. bv E., 1 mile 

Point No Point: N. by E.: I f  miles.. 

Point No Point: N.%E.. t mile.. 
Point No Point. N. by E. If miles.. 

Drnm Point. NE., mile.. 
Patnrent River. Maryland: 

Chesapeake Biy: 
Drnm Point N.N& *mile.. 

Sonth end Barren Island, E. by S., 1% 

Soiith end Barren Island, SE. by E. + E., 

South end Barren Island, SE. & E  2 milos 
Smith's Point, S.SW., 2 miles. . ~ 1' -.. ~. 
Smith's Point Light, S .  by W. ) W., 16 
Smith's Point Light, STV. ) S.. 12 miles.. 
Sonth point Tangier Island, N. by E. 4 
Sou? point Tangier Island. N.NW.. 1 

milea. 

2 miles. 

milea 

E., 2& milos. 

mJe. 

zr 
.................. 

miles- . 
W.NW imile.. 221 

W.N\V..$mile.. 104 
NW., 1 miles 156 

W.4 N.:i mile.. 312 

W.,2mh3:..-:; 435 
N.NW.,2miles .I 433 

........................... 3, 

........................... 2 

........................... 1. ....................... 2, ....................... 2: 

................................. 6 
.............................. 6 

TV.NW..&mile..117-20 

W.NTT., smile. .I 5-25 

W.NW., 3 mile. .'2%25 
SE. by S., f mile 1 7 
S., t milo.. ...... 11-16 

S. by W., 1 mile .I 16-9 
h'E.byE..dmile.l 10 

NE.byE.,bmile. 20-9 

I 

I 
I 
I 

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

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

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

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

......... ~ ......... 

38 39 73 11 

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

Blown mnd, ahells __..__ - .._ 
.__.do.  ...................... 
Brown mnd ................. 
,...do ....................... 
.... do ...................... 
Brown mud, shells. ......... 
.. do ....................... 
.... do ....................... 
..-.do.. ..................... 
.... do ....................... 

38 37 73 12 
38 35 73 13 
38 33 73 18 
38 31 73 21 
38 29 73 21 

' 

46.0 
46.0 

49.0 

49.0 

40.0 
46.0 
46.0 

48.0 
66.0 

60.0 

Xar. 2 
Mar. 2 

Mar. 2 

..........I ......... 

11.40 
1.35p.m. 

2.17 

. _  __.. _ . _ . j . _ _ _ _ _ _ _  

................. 
, .___ -.._. ._.__ _.. ................. 
.................. .................. I 
................... I 

W i t y .  

I I a &  
Natureofbottom. - 1 ur. 

Mnd. shells, gravel .......... 50.0 
Mud, .pass ................. 50.0 
.. .do ....................... 50.0 
Mod, shells, oysters ........ 50.0 
..-.do ....................... 50.0 i 

_. 

Su& 

.___.. 
67.0 
67.0 
68.0 

65.0 
65.0 

65.5 

66.0 
66.0 
60.0 
66.0 
66.0 
66.0 

41.0 
41.0 
41.0 
41.0 
41.0 

40.0 
40.0 

40.0 

40.0 

40.0 
41.0 
41.5 

41.5 
44.0 

4 2  0 

- 
Bot- 
tom. - 
_-._. 
47. 0 
50.0 
66.0 

65. 0 
is. 0 

49.0 

42.5 
40.0 
51.0 
49.0 
40.0 
40.0 

--._ 
40. 0 
40.0 
40.0 
40.0 

__._ _ _ _ _  
40.0 

40.0 

40.0 
40.5 
41.5 

41.5 
42.0 

42.0 



lOG5 
l O G G  
l l ' f i i  
1069 
lOC9 

!2 s Ill70 
E 1071 

Cj 1052 
* lOi3 
r/l I074 

tj 1Oi5 

Q 1076 
u cc 1077 

1080 

1078 I 1079 

108 

1082 

1093 
1U4? 
II4i 
1086 
Ill?; 
10-8 2 lUS9 

0 ION 
4 

1091 

OD 
OD l ( 9 j  

1097 
1098 

1093 

1100 

~8 Coarse grxyel .............. " I  83b .............................. 

Mar. G 
hlar. ti 
Mar. 6 
Xar. 11 
Mar. 11 

K?r. 11 
3I.m. 11 

Xar. 11 
War. 11 
u r .  11 

Nar. 13 

Xnr. 1: 

Na-. 1: 
dug. I 
dug. 2 
Aug. 1 
dug. I 

dug. 2 

duo. f 
Bllf. 2 
An 2. 3 
A11g. e 
All<  :: 
Aug. 3 
Aup. 3 

Aup. : 
Ang. 1' 

A118.11 
A nz. ? 1 
Aug. 11 

Anp. 11 

Anp. 1 I 
AUf. 11 
'1 ug. 11 

Aug. 18 

Aug. 18 

.. .do ..................... 
GraF mnd, broken shells. - -. 
Gray Rand .................. 
Blue mud. sand ............ 

9.00n.m.: _ _ _ _ _ _ _  ~ . .  
9.20 
9.40 1::::::::: 
9.50a.m. I..__ ...... 
LO. 20 

11. z." 
/I....... 10.45 . ........... 

12.00 m. I::::::::: 
1.2.2.5 p. m. 
1.10 1:::::::::. 

.......... 
10.15 1 ......... 
10.55 .____. _. 
7.30 a. m. 
8.40 !: 1:: : 1 : :: 
9.40 / _ _ _  _____. 

10.50 

11.45 

12.45 p.m. 1. ........ 
2.20 ! ....... 
G.15a.m. .......... 
7.w !... ...... 
8.30 ......... 
9. .XI .......... 

11.10 ........ 
11.50 ~ .......... 

I......... 
!-----.-- 

5.30a.m. 1 40 03 

G . 5 4  1 39 58 
8.35 39 56 

10.10 1 30 57 

13.55 j 39 55'23 

81.5 

i7.0 

79.0 
82.0 

I. ?9 p. m. 39 51 
3 10 39 *-4 
4.35 33 53 

I I1.CGa.m. , _ _ . _ _ .  _ _  
Il. 47 ......... i 

I ......... ......... _ _  ___.__. i 
......... i 
......... I ......... 
........ I 

I ......... 
......... \ ......... 
......... 
......... 
......... 

I ...... ..., 
......... ......... I 

I 
........ I 
........ 

i ......... I 
........ I 

I 

~ 

......... 1 

......... 

......... I 
I ........ 

......... 

.I ......... I 
1 69 

Chenystouc Liplit, E. IIV N., 2 miles ...................... 23-12 
Cherrystone Light, E. 1;y S., 3 miles ... .: ................. .il2-25 
Clrcnptonc Lidit, SE. br 1.: 5 R.,3milen i . .  ............... 12-30 
Thomap Point Licht. \T.SW. t W..? niiks .................. I 14-0 
Thomas Poipt Light; SW. l y  W. p W., ! ._.__. _ _ _ _ _ _  _ _ _ _ _ _  j 18 

Sand ....................... j 56'0 

... do ....................... 1 5G. 0 
Black mud ............... 1 49.0 

.... do ....................... 156.0 

.... do ....................... 151.0 
2' milrva. i j  I 

Tli~~mnsPoint Li?lit, TV. In-  S., Bmilrs ..'.____. ............ ITPIG ' . __ .do  ....................... I 45.0 
TLo-rpax Point Light, W.NW. & \V., 2? j .................. 14-12  do .......... _______ .__ '  49 0 

n1iles. I I 
Thrimcn Point Zicht. KW. ?$ mika . 1 .  ............... ..I 1 G  I .  .. .do .................... .! 50.0 
Tiiomls h i u t  Ligl.t, x\ir. Iiy h'.. 28 m i h  ............ ......I 13 Black mud. shells. ... ......I 50.0 
T l i o ~ ~ n s  Point Light, 3. by W. 8 W., 4p ................. ,18-11 ~ Dlncli mud ................ 1 51.0 

O l l l l  5. i 

miles. 
Sandy Point Light, N. by W. t W ,3Q .____ ~ ._____ _____ .  14-11 

15 Sandr Point Lizht,. x. by m. t \v., 3c j.... .............. I 
Off Capo Cod: 

Nausett Lights, N V 7 . f  X., 10 miles ...... ! 
Neusctt Lishts, NTn'. hy W. + IV., Sa miles' 
Wnusett LI,clits. NW. 1k1-W. + \V.. C?,milcs, 
Mausett ~igl i ta ,  IT. by S., 5~ I ullcs ....... 4 
Cape Cod Light, XW. 3 S., llt miles.. .... 

I 

Cape Ccd Light. STn'. 2 W., 130 miles . _. ~ 

Atlmtic Ocmn: ~ 

Off Narlha's Vineyonl.. ................. , 

i ................. 11 

S . ~ V W  +milo.'  
ESE. I ' h n  . I 
W X ~ .  1 mile .I 
NIT. h i  N., 1 I 

i 
milr. 

mile. 
W.S\V.. $milo _ _  
W.SW, 1 ndv  
S. bv  1% ,1 nrilt:. 
S .4 niile . 
W.SW.) mile 
X PIT., If mtlrs 
hW. by W., $ 

W.S W., 1 mile.. 
mile. 

Nud ...................... 1 45.0 

.... do ....................... ~ 45.0 
~ 

1-12 1 .... dd .... :... ............... 1 

110 

G.5 
I.._". 

6942 i ..... (10 ................................... ~ . ~ ~ . , $ m i l e . . l  202 
69 45 j ..... do .................................. NXW.,1iuile..i 349 

............................... XW. by N., 1 1 301 

G9 47 ! ..... do ............. .__..! ............... N.SW. 4 IT., 4 321 

WW. t N.: 2 mile 317 
N. t \V. k mile.. 15R 
S. by mile 156 

69 47 , . . . . . . d o  . 
mile. 

vile. 
G9 4 1  j ..... do ................................... 
c944 ' _ _ . _ . d o  .................................. 
C9 43 ' do ............................. 
........ 

Xol$in Point Light, \V.STV. f W., 14 ......... 

49.0 

52.0 
69.0 
c9. 0 
G9.0 

'io. 0 

57.0 
78.0 
67.0 
74.0 
84.0 
P'L. 5 
i8. 0 

. do ...................... _ !  7P. 0 
Fino sand.. ................ .' 7G. 0 
.... do ....................... ' 78.0 

I 

~ a c d ,  pare1 ................ ~ 7ii. o 
Sand, grarel, shells ....... ./ 77.0 

I 

45.0 
45. 0 
43. 0 
42.0 
42.0 

43. 0 
42.0 

4?. 0 
42. 0 
43.0 

43.0 

43.0 

43.0 

63.0 
63.5 
GI.  5 
59.0 

59.0 

c4.0 
GP. 5 
c4.0 
64.0 
62. 5 
L2.0 
03.0 

62.0 

75.0 

75. 0 
73.0 
76.0 

7G. 0 

7.5.5 
43. 5 
iR 0 

72. 0 

72.0 

-- 

46. Tr 
45. 0 
47. 0 
41. 0 
40.0 

43. 0 
40.0 

42. 0 
42.0 
41. 0 

40.0 

40.0 

40.0 

37.0 
37.0 
37. 0 
39.0 

40.0 

38.0 
38.0 
39.0 
39.5 
39.0 
38 0 
38.5 

38.5 

46.0 

41.0 
40.0 
40.0 

40. 0 

40.0 
45.0 
43.5 

71.5 

71.5 

r. r. 
T. 
1'. r. 
T. 
T. 
R.D. 
R.U. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T: 

T. 
T. 
T. 
T. 
T. 

T. 

T. 
T. 
T. 
T. 
T. 



-- 
g 
=i 
-5 a - 0  

I 2 
z! __ 

1101 
l l O a  
1103 
1104 

1105 

llC6 

1107 
1108 
1109 
1110 

1111 

1112 

1113 
1114 
1115 
1116 

1117 
1118 
1119 
11eo 
1121 
11'13 
1123 
11'24 

1125 

I126 
1127 
1128 

1129 
I130 
1131 

Date. 

1882. 
Ang. 18 
Bug. 18 
Bug. 18 
Bug. 18 

Bug. 18 

Ang. 16 

Bug. 22 
Brig. YL 
An= 2 2  

Bug. 22 

An:. 22 

Aug 22 

Ang. 22 

Ang. ?? 
Aug. C2 

Bag. 22 

Bug. 22 
Bng. ?? 
-4ug. 2G 
Aur. 26 
A u ~ .  26 
Bog. 2c 
AUK. 2C 
Ang. 2C 

Ang. 2( 

An:. 21 
All& 21 
Aug. 2.' 

Sept. : 
Sent. : 
seit. : 

Hour. 

12. 1.7 p 111. 
1.10 
1.4% 
2.12 

3. 00 

3.35 

G. 00 a. m. 
$55 
I .  J5 
9. 16 

10.45 

12.43 p. m. 

1.43 
2.40 
3. 28 
4.20 

5 30 
6.20 
6.3'2 .z m. 
i .41 
9.05 

10.28 
12.00 m. 
4.01 p. m. 

5.45 

1.4Gp.m 
2.30 
3 10 

2 00 
2.13 
2 29 

Latitude 
hT. Locality. Lon+ ~ 

tndotv.  

0 I I' ' 0 ' 11 Vinewrd Soun(1: 
....... .!. ......... 
........ . i  .......... 
........ i .......... 
..___. _ _  I .___. ~ 

Kbbska Point Li-ht To. 1ir s. I &  nriics 

East Chop Light, \V.X\J'. 4 W . , d  niilcs . 

. 
East Chop Li~Ilt%V. : I\r.,2$-iirilrs ... 
East Chop Liiht ,  KIT. 111- W..:q miles.. 

....... I ...... .__.I  cape Poge Liglit, S. by m., 4 miics ..... 

........ 
40 '02 
40 02 
40 03 
40 ox 

. - .  . ____.  . Cape Poge Light, 6. by W. W., 5+ milrs 

'io 35 Oif Martha's Vineyard ................ 
$0 37 30 ..do ............ .:. ...................... 
$0 38 1.1::. do ................................... 
70 35 j... ... do .................................... 

! 

Atlantic Ocean : 

40 01 38 ! 50 35 ..... do .................................... 
39 56 ~ 70 35 _ _ _ _ _ _ d o  ......................... 

! 
39 57 i o  Si. i ...... (10 .................................... 
39 58 . i o  38 ...... (10 ................................... 
39 59 ' i 0  41 ...... do .................................... 
39 59 ' 50 41 I _ _ _ _ _  do .................................... 

40 0% 
10 03 
40 06 
40 05 
40 64 
40 0" 
39 59 45 
40 01 

50 43 
i 0  45 ! _ . _ _ _ _ d o  ............... 
68 45 I. ..... do ................................... 
GS 48 ' . . . . . . d o  .................................... 
68 40 ....... (10 ..... .............................. 
L'8 .50 .... ..do ....... .1.. ......................... 
F8 54 

!......do ....................... L ............ 

I ..... do .................................. 
~ i ;  54 .... a0 .................................... 

40 03 , 68 66  do .................................... 
.................... ' Gay Hrsd i2i~lit-houw, W.S\V., 22 miles 

Gag Heal L ~ ~ l i t - l ~ o r ~ s c ,  IT. lip S., 3 miles 
Gap IIrad l.idit.lionst~, IV. 2 S., 22 miles. 

, Vinarard Soirnil, Xmrmshn Bicht : 

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

I , .......... .......... .............. 
.......... ......... 
..... ____.: .......... ....... 

sm. by IT., 1 I 291 

SE. by E., 9 milis.' 14  
ESE., +mile ... 10 
S. by E., mile.. ~ 9 

SE. byE..&milz.! 4 
NW.bgN:,fimilc, 4 
E. lip X.,+mile.. 4 

mile. 

Sand, grarcl, shells.. ...... 
Joarsc sand.. ............. 
... (10 ...................... 
Shells.. ................... 
Coarsc sand.. .............. 

Sand, shells.. ............. 
Grar  mud ................. 
[>rnj- mid,  fine sand.. .... 
tiin)- santl ............... 
C;rcLi. mud, fino sand. ..... 
Fiue sand ................ 

Crdrn mid, s:ind ....... 

Grcen mucl. ................ 
..&tu .................. 

Grm n ruiirl, sand .......... ... do ..................... 
Fine snud ................. 

broken shclls ....... 
Fiuc sant!. stones .......... 
.. do ...................... 

do ..................... 
Fine sand. :reen niud ...... 
Fine sand, erren nrnil. liinc 

Sand, 1n11rl. ................ 

s;A( . . . . . . . . . . . . . . . . .  

stow nodules. 

tirag sand, mud.. ......... 
... do ...................... 
Sand, stones.. ............. 
.. .do .................... 
~ . . < l O .  ..................... 

___-.__ 

Temperat urcs. 

Air. 1 I Surf. 
I- 

l is. 0 ~ i 2 .0  
i3. 0 ' $0. 0 

$9.0 
7q'. 0 i ;;:; 
so. 0 I 72.0 

80.0 j i 2 . j  

60.5 i1.U 
69. 5 ! 71.0 
$0.5 71.0 
55.0 i i2.0 

i6. 0 7'2.0 

72.0 72. 0 

7.7. 0 $2. 0 
i4.0 72.0 
is. 0 ' 7 2 . 5  
t i .  0 i2. 0 -- 
is. 0 
i4.0 
68.0 
69. 0 
65.0 
$(I. 0 
io. 0 
65. 0 

65.0 

72.0 
CF. 0 
GO. 0 

i2.0 
72.0 
72.0 

72. (I 
52.0 
G5.U 
6.5. 0 
65.0 
67.0 
69.0 
G j .  0 

01.0 

GC. 0 

CG. 0 

65.0 
GS. 0 
G5.0 

.... 

- 
Bot- 
tom. 
- 

i l .  0 
69. 0 
G9.0 
G9. 0 

71.0 

72.0 

48.0 
46.0 
49.0 
47.0 

4i. 0 

43.0 

43.0 
43.0 
4.5. 0 
46.0 

48.0 
40.0 
48.0 
43.5 
41. 5 
40.5 
39.0 
39. 0 

40.0 

G'I. 5 

65. G 

62. (I 
62. C 
03. C 

64. a 

r. r. r. r. 
r. 
I'. 

T. 
T. 
T. 
T. 
T. 

T. 

T. 
T. 
R.D. 
T. 

T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 

T. 

T. 
T. 
D. 

D. 
D. 
D. 



1132 
1133 

1134 
11% 
1136 

1137 
1138 
1139 

1140 
1141 

1142 
1143 
114 I 
1141 
114f 
1147 
ll41 
1141 
ll5C 
1151 
11s: 
115: 
1154 
115: 
- 

....... ..I Fishing Village, SE. by E., mile.. ...... N.NE;., 4 mile.. . 4 

......... Fishing Village, SE., % mile .............. E. by S., f mile.. 4 

98 
i+ 

Vincyard Sound. Xeprmshn Bizht : ......... Gay Hmd Linht., WSW. P W. 2" miles.., NW. 1ryN. lmile 
Gay Head L/&t., W. & S., 3 nliieft ...... ..# SE. L'milL-. . .  ......... 

......... Gay Head Light., TV.SW. 8 W., 3 miles. - 1  NE.: mile. .  ... 10 
Atlantic Ocean: 

Off Xartha's Vineyard. ................. 8 mile.. l i 3  
...... do ..................................... XTV..lniile ... IC8 

kpt .  2 2.45 
jept. 2 1 3.10 .... do ....................... i2.0 65.0 

 do ....................... 72.0 65.0 

Sand, mud .................. 56.0 6G:O 
do ....................... i l .  0 66.0 

Nnd ........................ io. 0 66.0 

Pine sand, pebbles .......... 68.0 io .  0 
.... do ....................... 72.0 i 1 . 0  jept. 8 1 i.24 

Sept. 81 8.48 1 ...... do .................................... NIT. by W . , l $ ,  
I 

iept. 8 10.35 
k p t .  8 12.27p.m. 

I 

291 i X U ~  ........................ 74.0 72.0 

Sept. 8 ;  1.52 
Sept. 8 3.36 
Sept. 8 COO 
Sept. 21 ........... 
Sent. 21 .--. . 

...... ........................... .................................. ... Soft mnd .................. 
... do ...................... 

,......do __./ NW., 2 diles 
I do N,lrni le  -..I 2; ~ 

1. ... ..do ...................................................... 135-160 I '  
I .  .... .do ....................................................... 130-l.iO1.. ............................ I.... .. do ............... I... .................................... 
! ..... .do ....................................................... 100-125,. ........................................ 
I ..... do ....................................................... 110 .............................. 

do. .................................... E., + mile ...... 140 Sand ........................ 
....... do .................................... E.,2miles ...... 125 1::::do ....................... i ..:. cio ..................................... E.,I*miles ..... 115 j .... do ..................... 
. . . . . . .do  . ................................. x., +IT., 11 miles ~ 2 5  1 Sand and mnd .............. 
 lo ..................................... 1 N.bgTV.,l~miles 193,  do .................... i ...... do .................................. ...I N. NW., + mile../ 554 1 Soft mnd. ................... 

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

125 1 ......................................... 

I 

Sejpt. 22 I.. ......... 
*ept.23 ........ 
~ e p t .  23 ' .......... 
Oct. 4 1 6.35 am. 

Oct. 4 10.45 
Oct. 
Oct. 4 4 06 

Oct. 4 1 7.45 
Oet. 4 1 8.42 

4 j 12.10 p. m. 
1 .  

EO. 0 1 74.0 

I .  .... 
i5.0 174.0 ......I ..... 

...... 
63.0 ~ 62.0 
66.0 62 0 

io .  o j 62.5 
'62.0 ~ 62.5 
G4.0 ~ 63.0 

I 

68.0 1 c i o  

......... 

........ 

........ 

........ _ _ _ _  ._. 
30 40 
39 39 
39 37 

33 34 
39 32 

39 32 
39 29 
39 31 
40 03 
40 02 

39 54 
39 50 
30 -58 
?9 58 30 
dl 58 
39 5 1  
39 55 31 
39 32 

4n 01 

71 52 

I 1  55 

il 56 
il 5 i  

i 2  00 
72 01 
12 06 
I O  28 
i o  41 
71 02 
71 21 
il 25 
$0 37 
70 37 
i o  35 
rO  39 

i O  30 

21 54 

7,o 37 

'Nos. 1145-1149 indicate the stations of the fishing schuoncr Josie Reeves, nsing cod trawl-lines. 

62.0 
62.0 

64. 0 
61.0 
63.0 

46.0 
46.0 
44. 0 

40.0 
40.0 

41.0 
40.0 
41.0 
.... 
__.. 
..... 
.... 
..... 
4i. 0 
411.0 
48. 0 
44.0 

40.0 
..... 

- 

D. 
D. 

T. 
T. 
D. 

T. 
T. 
T. 
T. 
T. 

T. 
T. 
T. 
C. T. 
C .  T. 
G .  T. c.  T. 
C. T. 
T. 
T. 
T. 
T. 
T. 
T. 
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ISCARCITY O B  B L A C K B I S R - D I O ~ E . T A L I T Y  O P  CODPISPI. 

B y  CIIAS. C. LESLIE. 

[Prom letter to G. Brown Gooclo.] 

For the past four or five years we liave noticed the scarcity of black- 
fish in  t h e  summer, and especially this summer. The sinacks here hitre 
not made their expenses for the past two months. I have jus t  seen 
Capt. S. M. Corker, one of our expert blaclrfish fishermen, who has 
been in the business lor thirty years. Ho tells me that he lias never 
seen them so scarce as they are at  presenh, and that in Iormer )ears 
the fishernien were accustomed to catch enough to pay expenses during 
the summer. Captain Oorlrer also tells me tliat about June 1 a vessel 
came into this port, and, according to the statement of her cepti~iii,  he 
sailed through acres of codfish, floating belly up, between Hatteras and 
Cape Henry. The fish were not dead, but very week. 

CHAELES'I'ON, S. C., June 20,1882. 

SIIAD PISIIING ON TILE S A I N T  JOIIN'S BIVER. 

B y  JOEIN EI. OSBORN. 

[From e lvtter to Prof. S. I?. Ueird.] 

The past minter Ik'TiI8 very poor ; t8ho river \vas quite low and every 
thing fhvorable for ~1 gond ruii of shiitl. I fished from J;inuary 13 until 
February 25. This is i r q  tiistli and last wititor on the Saiiit Joliil's. 
Our atveriige catch iiiglitly was 13 during Jimuary ; diiiiiig February it 
mas 20. We litid a good inany iiortheast winds and maiiy very cold 
nights, both of which stopped sh:~d froiu ruritiing. 

Messrs. 
Rfcltoii & 'i'ote, tlir l a i  gest fishery near J:iultsonrillc~, riuiriiirg 30 nets, 
did not 11;iy ex~wnscs. S1i:itl sold in I'di~tlta and Jacl<sonville for 50 
ceiits apic (*e. \Vc r;oltl ;L 1 \vo could catch a t  Sanford a8:id Orlirige City. 
Conld 11itvc~ tioltl tcii tiiiies $16 inany if .we could have caiigbt tbem. In 
thch wiitter of 1876 L v:iii;:ht, on an average., 200 shad per night, with a 
300-foot i t e t  , 20 i i i ~~s l i~~s ,  24 iiicli nietili, rigged 3 meshes to a 5-incll span. 
Sh;rcl 11t~1.e g:l~~tl11:1!1y (Icweusetl since, arid last minter I iished a 400-foot 
net, 25 iilcslicx clcq), !ii iiicli m w h ,  rigged to 3 meshes 011 a 4-iiicli span. 
My iwt, \viL:I rigged to c.;itoli fish aud tihe (lid catoh them, except shad, 
froiii it 6.iiich Iicwiiig ul) to 40 Imund catfish mid gars. 

Several fisherrticii 0 1 1  tlir l o w t ~  river h a w  quit  tho business. 

SORRICNTO, FLA., t7111tc 5,  18S2. 
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BEPOPIT O F  A N  EXPLQRINQ TRIP O F  TIEE B T E A i n E B  FlISM H A W K  
BN CEZIZSAF'I3AIE BAY IlN T P E E  EAEZLY OPEINQ;: O F  188%. 

B y  KieU~t. L. L. TANNER, U. 8. N. 

We left the navy-yard at 12.60 p. m., GaturdilS, and arrived at  Poiiit 
Lookout a t  10.46 p. m., where we anchored for tho night. A t  12.30 p. m., 
before leaviiig Washingtou, me received 1,000,000 cod eggs in artificial 
sea mater; about 75 per ceut,. of' them seemed to be alive. Upon our 
arrival here th<y were put in three COIWS and iJ glass jar, and the hatch- 
ing process commenced. The water mas 400 at  the surface and 410 in 
the conesj specific gravity 1.0070, thilt of SCA weter being from 1.0240 
to 1.0290. 

The eggs sunk a t  once to  the bottom, and mere, in conscqnence- 
treakd as shad eggs. About 00 per cent. were apparently alive ou Sun, 
day morning, but tho development had entirely ceased; in fact, tho 
gerinirial disc seemed to have contracted. On Monday morniiig there 
were but few eggs alive (:Lbout 1 in 600), and no development since they 
were placed in the wat.er of Cliesapealrc. Bay. The germinal disc was 
muoh (Iistorted. It was difficult to fiiid :I live egg in the evening, and 
the fe~v  discovered presented the same abnormal appearance. We liavo 
foL1ud no lire cggs this morning (Tuesday). Those that survived the 
longcut were strangely distorted, indicating, I tliiulr, that  the trouble 
was with tlie water. 

Nets wcro set Suiiclay evcuiug in five f:itlioin~ opposite Point Lookout, 
but 110 fisli takeii. We went to Saiut Jcrotne's Creek early Monda8y 
xnoriiixig, ancl landed the lumber shipped for that place. A t  noon \TO 

rail over to Barren Island, where the cutter was left, to set a gang of 
nets; this vessel tlicii .went to the Patusent, mliere another lot of nets 
were set. The latter liavc been Baken up, but no fish caught. A t  0.46 
p. m. tlis cutter returned mitli a few menhaden, talcen near tho bottom 
in 20 fathoms water--no other fisli in t h e  nets. I proposo using the 
dredge nncl tsswl here, then oC BilrTcU Islaud, aud will set the nets 08 
Taiigier Souucl to-night ; Cherrystone, to-morrow night; Torli River, 
the following day, and then returu to the Potomac. This programme 
will depend ou the weather. 

s!liEA3f131Z FISII HAWK, patiixent River, &!wuary 28, 1882. 

My report of February 25 closed at  9.45 a. me At  10 a. m. me com- 
menced dredgiiig in t'he decpest water a t  the mouth of the Patuxent 
ll,iver to ascertain what life, if any, could be found in tho bed of the 
stream. We found it to be absolutelj barren, and the towing net failed 
to procluce anything from tho surface. 

Three hauls of the trawl were then taken off Barren Island in the 
deepest meter of the bey, 25 Pathoins, the only results being 8 few young 
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menhaden, young herring, and another sinal1 fish, perhaps another vari- 
ety of herring, a few shrimp, one cram-fish, and a few smzqll shells. 

IInving examined this locdity to my s:itisPxtion, we started for Tan- 
gier Souiid, but finding it would bo late in the evening beforo we could 
arrive, I sot four nets OE ~mith’:i Point and two ou Point Lookout, 
ariclioriiig at t h e  latter 1)lace for the night. A thick Sog shut dowlr be- 
fwe tlie last nets were out, timd the meathpr generally had an unsrttis- 
extory appearance. 

A t  4 a. In. ,  March 1, i t  mas blowing a gale from southeast with thick 
fog and rain. Our arichorage being exposed to  minds from that direo- 
tiou, me soon hail a hcm-y swell. The steam cutterwas d6wn and thrush- 
iiig about i i i  the most lively xuznuer, and the ship was somewhat uiie:isy, 
so much so that 1 diu not consider i t  prudent to atteinpt to talte tlie cutter 
on board. I ordered steam raised as soon as things began to get unoom- 
Sort:ible, : ~ n c l  when ready me, got mider way ; felt our way tiround Coru- 
field Point with the lead and anchored off Smith’s Creek, wlicre JTP 

found cotiiparatively sinootli water till about 10 a. m., wlieii, the Sog 
liftiiig, we melit into Sniitli’s Creek for a harbor. The wind moderated 
during tlie a,Sternoon, ttnd \vent roniid to northwest during the night. 
Today the weather lias been Hiinply perfect. 

soon altcr d;igliglit this moi*iiing7 arid started for 
our nets, which 1ml been out, since tlic evciiiiig ot’ the 28th ultimo. In 
passing the oyster beds off Sinith7s Orcelc, I observed that they were 
entirely abandoned by tlie dredgers, arid as \ve hac1 dorie soi:ic work 
there last season (finding 03 stem plentiful) 1 was curious to Iino\v the 
reason. A f‘cw Iiauls of‘ the dredge clemonntrateil tlie fact that tlicy 
were practically exhausted, our areragc being but a buslie1 to :L haul, 
 nil these of a small size. We found tlienets off Point Lookout ju gooil 
condition, but no sign of fish in them, tho only catch being a good 
quantity of bryozoa, rriodusac, and grass. They stood tlio gale i n  their 
exposed condition remarliably well. Thoso a t  Smith’s Point, 011 the 
contrwy, merc entirely demoralized, one end having brolrcn adrift iioin 
its anchor, we found the entire lot i l l  a ( 6  snnrl j 7  arouiicl ilio lec mooriiigs, 
no sign of fish having been near them. Two of tlio four iicts out a t  this 
place arc e q c n d e d ;  tlic otliers will bo rcpairecl. 

The dredge and trawl were used in deep watcr off the poilit, but tlic 
\vat ers were barren as usual. 

2\rriviiig OE the ~ o u n d  early tliis afternoon we used tlic r a ~ x  clreclgo 
in order to see if tliere was nnything burrowing in tlie sand aiid ~ i i n c i  
of’ tho bottom. We Soixnil iiotliing but Iralf a dozen coiiiu7on woriiis, a 
few sliriinp, and tlcntl oyster slic~lls. 

U7e are a t  anchor for the night in Cod Ilarbor, and our nets nro set 
across tlie eutrilnce to the Sound. 

32urc1~ 3.-We took tlie nets 6 p  at daylight. There were no f i d i  in 
them, but they were loaded with great iii:isses of grass, bryozoa, &c. As 
soo!~ as the iicts were 011 board, wc got uiicler way aiid started for Fort- 

We were under 
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ress Moiiroe for supplies. It seems that the stewards trusted somewhat 
to the resources of the places we expecteil to  visit when laying in stores, 
and 11ow find tbeniselvcs running short. 
' We will go either to York River or ClierrystoIie to-night, being gov- 

erned by tho weakher. TVc can do iiotliiug with nets at  the latter place, 
utiless it is calm arid siiiooth, as they are to  bo set iu the opeii bay. 

Should we find anything in YorB Riyer it will be an iiiciuceuient to try 
our fortwe in Mob Jack I h y ;  if not, it will hardly be martli while. 

Our present plau is to spend about ihree or four lime working-days 
in the bay aitd Lower Potomac, and tlieu return to  Washington. 

1.45 21. m.--hrrived at Fortress Mouroe. Will leave about 2.30 for 
Gliorrystoiie. 

sTEAMEl% PIS11 HAWK, Tangier SOWzd, ,vcwch 2, 1ss3. 
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well as,those of the heart, are derived from the mesoblastic or rneseu- 
chymal structures of the animal. The radiating inuscular bundles of’ 
tho adult lie ;just beneath the ectoblast, or epithelium, on the outer sides 
of the mantle leaves. 

The muscular fibcrs of tho malls of the heart are not striated, and 
dgcuss.ite iu every direction. The cavity of the heart is crossed in 
various directions by muscular bands, and a more or less co~iiplcte mus- 
cular wptum divides tho veutricle in the median line. The heart is 
therefore approxiiuately lour-chambered. 

The ineseiichymsl or mesoblastic tissues compose the great bulk of 
the body of the animal, and cxtencl out into and form the greatest pro- 
portion of the thickness of the mantle, and also don711 into the branchisc, 
where it forms thick transverse vertical septi% bctivcwi the outer com- 
pountlly ribbed walls of the branchial pouches linctl with cctoblnst. 
The mesenchyme also gives support to all thc risctm, the stomach, 
liver, iutcstines, and reprodnotire organs being emlwddeil in it. 

The brancliial.blood-channels are also limited by the incsenc:hyne. 
The mesenchymal cells are large, and mill average .&th of a11 iiich 

in diameter. They inclose, in all cases, both in miuter :~nd summer, :L 
large irregular nucleus, from which :L complex network of‘ intrilcelluler 
fibrils radiate in all directions through the eiivelopiiig cellular substawe. 
A t  one side of the iiueleus there are always olio or more accessory bod- 
ies perfectly globular. The mesenchymal elements are not fat cells, as 
has been erroneously supposed by Broolrs. 

The incsenchymal cells arc probably very hygroscopic, which explains 
why i t  is that oysters mag be much swollen by osiiiosc in a short time 
by iminersion in water of less specific gravity thnu the see-mnter in 
whitall they grew. 

The mesenchyme may be regarded as the connective tissue of the 
animal. It corrcsponds inorphologically to that structure in other types. 

Tliere is an apparent atrophy of tlie mesench~me in tho body-mass 
aut1 ninntle during tlie spawniiig season, with a great coiicomitant de- 
velopriient of the reproductive follicles or tubules. Tu winter tbe repro- 
ductive follicles atroplty, when tho iiiesencliyme again increases i n  bulk 
in tlie body-mass and maiitle. These fmts appear to show tli:Lt the 
re1)roductire elcrnents are derivcd from the mesenchyme by a tI’:bilSfOr- 
mation of’ its substance in  which their follicles are cinbedded. 

It is the great development of the mesenchymal substimco in tlie au- 
tumn and winter, when tlie reproductive function is in abeyance, tbibtt 
constitutes the condition of the animal lruomn to oystermen as “ f ~ ~ t n ~ s s . ~ ’  
This word expresses the comlition well enough, practically, bu t  i t  is 
scientifically incorrect, siuce there is scarcely anj f a t t j  subst:we in tliu 
aniinal ilt any time. 

In snmiiter, when the reprodnctive organs are gorged with tlieir 1)ro- 
ducts, their follicles are crowded together into contact ; in ~vinter, iu  
tlieir atropl~ied condi tiori, t h y  lie embedded in the super6ci;il portion 
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of the mesenchyme of the bodymass the same as in summer, but are 
much less dewloped, so as to appear in sectious like a verx opeu net- 
work of strands of very small nucleated incipient einbt-yo cc4ls, the 
conuectioti of which may be traced into the now collapsed i t ~ i d  inter- 
nally ciliated branches of the oviducts. A11 the parts of the reproduc- 
tire appur'itus are therefore preseut iu wiiiter, but iu ;LU uutleveloped 
condition. 

The oviducts branch and spread over eatoh side of the  bod^ -imss ji iht)  

external to the stratum of reproductive follicles aiid iumirdiattily h n t A a t 1 t  

the mantle. They do not ramify through the substance of the iepro- 
ductive organ, hut lie externally to it. Their priucipul openitigs o t i  eilcli 
side of t h e  botly-mass pour tlieir conteitts into the suprabr:~nchial 
chambers on each hide just, below the muscle. 

The liver is a diverticuluiil from the entoblaetic n d l s  of the xtoninch. 
The great bile ducts pass outward from the cavitj- of the stomaoh, and 
subdivide again and again, :md end blindly in spacious ovoidal 1iepiLtio 
folliclrs, the simple walls of whjch consist of hepatic cells. The fuiic- 
tion of the liver is in all probability both excretory arid secretory, and 
take.., :111 wll-iinportairt share in the procehses of tltgestion. 

The eiitoblastic wall of the iiitestino is folded inwards ah 0110 side for 
its elltiye length in a peculiar w~ey, SO that its lnmeu is more or less cres- 
centi; in cross section. 

Tllerc are ueitlter annular nor longituclinal muscular fibers iii the wall 
of the iutestine ; tlie sole motive force in the propulsion of tlie iugesteci 
food appears to be exerted by the ciliary covering which clotlies the in- 
teriial surface of tlie aliruentary tract froin the month to  tho anus. 

The words ento- :ind ectoblastic a s  applied t o  the adult, correnponcl. to 
the enibryonic epi- arid hypoblast ; mesenchynie to the mrsoblast. T 
hare adopted the terins froin a paper on the mesoblastic laycrs of eln- 
bryos by li. a i d  0. Hertwig, in the Jenaisclre Zeitsclwift (XV, 1st. IIft., 
1881), in which they discuss for the first time what they designcite as 
the Cdom theory, as applied to an explanation of tho origin a1111 typical 
forma of mesoblast as cierired from €110 gastrula stage, typicill of 811 
metazoan derelopnic.Iit. The body of facts which is brought fbrwurcl 
embraces the results of tho work of the prinoipal embryologid ;mthor- 
ities, ;bud, although they hat1 already been interpreted iu a somewliat 
sitni:ar ~ u y  by Huxley and McAlister, are ior the first tirne coniiectedly 
stated SO as to  be of fixed value in embryological studies. They have 
givc~n us a topography of the embryonic lagers of the greatest value, 
which enxl)les us to decipher with tho greatest ease the relations and 
geriesis of tlie parts of a form as coinparatirely undifl'ercntiated a s  the 
adult oyster. I n  that they hare con8idered Chiton US a metnbar of their 
secoiid snbdivisiou of the nletaxoa, the Pseudoc@lia, characterized by the 
genesis of the  mesoblast by proliferation from the epiblast anti hypo- 
blast, a massive, soft, Z I I ~  nnsogmented, bilatertilly symrnetricnl body, it 
in &ar from what has preceded that the oystor is also typical, aud 51 
member of this group. 
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THE CODFI~HERIEU ON rrmB COAST O B  NOPCWAY. 

LFrom Pi’iukeri Ttdende, Eo. 1, January, 188 !.I 

Codfish arc very c01nmoi1 :~11 aloug the coasts of‘ Norway. A pecu- 
liar variety of the codfish, the ‘6 slirei” (winter, spriug, or sea-cod), how- 
ever, lieeps away from tlie coast the greater part of the year, visiting it 
only a t  certaiii seaso~is, but then iu very large iiuinbers. It is priiici- 
pally canght near the Vestfiord, where it gives rise to tlie Lotlooden fish- 
eries, whilst between Stat and the Troiidhjems fiord, especially liew Sond- 
miire it gives rise tothe so-called Itomsdalls fisheries. At  all these 1)laces 
the 6‘ skrci7’ irialccs its apprarance from tho orid of .Jaiiuai*y till tlie bogin- 
iiiiig of April, for t h e  purpose of spa8wiiing on tho coast banks whoso 
\rater II:IS bee11 warined by the currents OS the st’il. Tho spa~11 floats 
about iwir the snrfiicc of the wntcr, where the yoiiligfidi areal~ohatcliecl. 
Other scil-cotl fisheries, the Capelan iirsheries, arc’ :iliiiually carried 011 

along tlie coasts of Pinmarlien. The cod caught Iiorc? are riot spawniiig 
fish, but approacli the coast iiw the 1)urpose of eatiiig llic ~ i ~ 1 ) & i l i h  (hence 
the iiarrie), ;I fish of the trout ikinily wliicli conies i i e w  tho coast about, 
this tiiric: for the purpose of spawning. The fishwirs are carried oii from 
March to May, :hiid about GG,000 persoiis gather aii~iually at the fisliing 
statioiid diiriiig tlio seasoii, partly for the purposa of fisliirig aucl partly 
to buy and preparc fish. 
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May and June, but further south, as in Chesapeake Bay, the spawning 
season is somewhat earlier. This species attains a kngth of over two 
inches, exclusive of the feelers, but generally occurs much snialler than 
this. So far as we are aware, it is not captured for food south of New 
Yorli, :~ltIiough it  has been found in extreme abundance and of good 
size in Chesapealre Bay and elsewhere south, by the U. S. Fisli Corn- 
mission. In its favorite haunts i t  frequently occnrs in vast numbers, 
and may be readily captured in inailretable quantities. 

On the California coast, according to Mr. W. N. Loclrington, Crangoiz 
vulgaris occurs, associated with another species of the same g ' c  nus 
(Crangon franciscoriim), which excels i t  in size and generally in abuii- 
dance. The average length of specimeiis there is said to be about 2& 
inches j :t length of over 3 inches is sometimes attained. It is tlistin- 
guialied from Crangoiz franciscorziin in having a darker-colored tail and 
a larger proportion of black marlrings upon the bodx, as well as by the 
difYerent8 form of tlie hand or larger claw. From its black coloriiig it 
has received among fishermen the nanie of black-tailed crab. 

TIIE CALIFORNIA SIIRIMP. Crangon fraizciscorunz, Stimpson. 

Tliis species, according to Mr. Loclrington, is tlie shrimp par e.ccc1lence 
of the San Francisco markets, where it is sold during nearly every month 
of the year. It averages in length from 3 to 3.& inches. Tlic chamcters 
by which it is distinguished from Crangon vulgaris have already been 
enumerated. I ts  range, so far as cleteririinecl, is very limited, beingfrom 
Puget Sound to Poilit Conception. Iu Sau Francisco antl Tomales Bays 
i t  is very abuudant, frequenting especislly the sa ucly cows along tile 
shores. It is fished for niaiuly b~ tlie Chinese, both for cousu~uption iii 
California arid for sliipment to China. 

A tliirtl species of shrimp, JIippolyte brevirostria, of a iiniforin light 
crinisori or sc;rrlet color, occurs i n  small quantities in Sau Pmwisco 
Bay, ant1 is frequently captured aloiig with the two species of Cl-trngo?~ 
and sold with thcm. 

THE SOUT'IIERN SBICIMPS AND PRAWNS. Penmus setiferus, M.-Ed- 
wards j Pelzmus brusiliensis, Latr. 

Tlrese two closely related species compose the bulk of the large  up- 
plies of slirimp or prawns consnrnecl in New Yorlr and the soiitliern 
const cities. They frequently occiir associated togcAthtv in the same 
Iocnlities, and, being so nearly alilto in appearance, are not clistingnished 
apart by tlic fishermen and dealers. Pcnmus setiferus is supposed to 
be tlie more abundant species; it attains ;L length of G or inore iiidies, 
exolnaive of the feelerp, and may niezwire more tliau three fourtlts of an 
inoh in depth and breadth, in the l'ront or body part. Strangely c w ~ ~ g h  
thetie usrftil crustaceans are lmowii both as sliriinps and prawns to the 
fishermeii who take them, as well a s  in the marliets, tlic disliiiction 
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being made with reference to size only. According to Prof. IJemis R. 
Gibbes, of Chaaleston, S. C., the larger individnals of bot11 species are 
termed prawns or sprawns, and the half-grown ones, shriuips. The 
prawns appear in shallow mater generally in Jfarch, or, iu very open 
springs, as early as tho latter part of February, and remain in season for 
two or three iiiorAiis, after which the supply diminishes, and they rutire 
for a time, apparently t o  spawn. Their spawning localities are not 
known, aud Professor Gibbes adds, that he has never seen nu iuclividual 
carrying eggs. Eo suggests that they may ascend the rivers to spawn. 
In Jiuic and the mcceeding months of suminer, tlie half-grown individ- 
uals or “shrimps” are in season, and “for tonclerrtess of Des11 and deli- 
cacy of flavor are preferred to the prawns.7’ In tho autuinu, tlioy dis- 
appear from the coast and move into cleeper water, or further toward the  
sont1i. 

Pe~roeus brasilicnsis has been found as fhr north as tho Croton River, at 
Siiig Sing, N. Y., and from that point ranges southward along tho ciitire 
At1:uitic and Gulf coasts of tho United Stiites. I t  also cxtends to the 
coast O S  Brazil, and has been doubtfiilly identified from the California 
coast by Mr. Lodcington. Pcnoeus setiferus has not becu recorded from 
nortl~\~-arcl of Norfolk, Va., but its sontheru range corresponds wit 11 tha t  
of the other species, a t  least SO far as the coast of the United States is 
concerned. Neither of these species has been foiiiicl in suficient abun- 
11a11ce north of North Carolina, however, to wurraiit a fisliery for thcm. 

Mr. T. E. Fisher, of Fernendinil, Fla., who has had mucl~ expeiieiice 
iu this fishery, fiirnislies the following notes 011 tho shriinp :inti prawns 
of his region, which he distinguishes from one nnotlirr, as Proiessor 
Gibbes lias done :iborc. ‘Lit is my opi11io11,~~ 110 says, “tli;i,t the shrimp 
(siri:illc.r iiiclivitln;il,s) move info deepc~ water at t h e  beginiiiiig of wiuter, 
aud tlicre rcmaiii i i i i t i l  about tho iixll I ~ O O I I  of I\larch or tlicieabouts, 
wlieu thcg returii to tlic bays a ~ i d  riveis iu great quiiutitics, as l)riLtVus, 
and iisomicl tlio rivers and crcoks, I think to spiiwn. This is the time 
wlicii they tire talieu as food. Alter spawning, or aboiit May or JLIIIC, 
they rctur.11 to tho sea. From May to Angust the so-callcd sliriuip, 
whioli tlien :LppczIr, iiro quite s~nall, and used priiicipally M R  fish bait. 
Froiii Angust to Dcccmber they grow quite rapidly. Septeinbcr and 
October ;tro t ho  best sliriinping uiontlis of the gear, and May :iud J a m  
are tl iu only nioiitlis when shrimp are sc.m:e, exceptiug duriiig tlio colder 
montlis of w i n t w ,  wlicu tliey leave the coast for a tiine.” The sliriniping 
seasoris of tho Sontli O,lrolina and Ploritla coasts, therefore, correspond 
approxiinatcly, being somewhat lougcr for the latter regiou, probably 
bec:busu of its iiiiltler uliinnte. 

Accortliiig t o  hri.. 8ili l8 stearns, of Pensacoh, I%., sliriinl) ;ire abuii- 
dsut on all pnrts of tlie ( h l f  coast, ant1 esl~ecit~lly SO ou t l i r  oomts of 
Louisii~iii~ aiitl Text~s. They live 011 tho grassy alitl siiuily tlats, and 
;imoug the weeds OII the bottoms OS bayous m d  lagoons, in both salt 
and braclfish water. Barataria Bay, of tho Louisiaiiti coast, and Galves- 

I- 
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ton mid Matagorda Bays, of the Texas coast, arc notable places for the 
shrimp iisliery. Shrimp of inarlcetable size average about four inches 
in length. The habit of schooling among shrimp is common, especially 
in the €all, iipon the Louisiana and Texas coasts. The shrimping season 
extends tlirongli the year, excepting the minter months. 

THE CALIVO~~NIA PRAWN. Pundalus D a m  Stimpson. 

This is a moclerately large species, which firds its mag into the 
San Francisco markets from the open ocean, between the Fnralloiie 
1sland:i ar:d Point Reyes, where i t  is very abuiidaut. It att:rins a 
length of five inches, exclusive of the feelers. Fresh speciineiis art’ 
finely m:irBcd with transverse zigzag lilies of white, separated by b:iucls 
of red. The ]mown range of this species is from Queen Charlotte’s 
Islarid, British Colnmbith, to Point Conceptiou, California. It has been 
noticed with spawn in November, December, and January, but the 
entire length of the spawning season is unlmown. This species has 
only recently been added to the niarlret supplies of San Francisco, from 
the shrimp fishermen now venturing farther out to sen t han  formerly. 

Ruotlier tind smaller species of Pandalus, of a uniform light, pinlr color, 
occurs associated with the above ancl is captured with it. Specimens 
of a species of Pe~tmus, resembling Penmiis brasiliensis of the east coast, 
are occnsiondly brought i o  tlie Sau Fraucisco markets and soltl as 
prawns. They sometimes itleasure seven inches in length. 

THE NEW ENGLAND DEEP-WATER PRAWNS. Pandalus Zeptoceros, 
Nontagui, and borealis. 

Tliesc arc three closely related species of prawns, inlial~itin,~ the 
deeper waters of nfas~acllu~etts Bay, tlie Gulf of nf:)he, and otlier 
areas off the coasts of Eew England and the British Provinces. Pan- 
ilalun borccclis attains ninclr the largest size, mliilo tho two othcr species 
are quite uniforin in this respect, and only distingnishablc from oiie 
anot1ic.r by a close examination. The only dilYercnces which the tisher- 
i n m  would observe arc those of size, nnd. lie would, therefore, ~~atural ly  
recogiiize a larger and a smaller prawn, the former being Pandaks 
borealis, arid the latter cousisting of the other two species. 

These tllree prawns have not yet found their vay into the markets. 
They occur in very much tho s a m e  kind of localities, are frequently 
associated together, but never approach near to tho shore, and cannot 
be taken in the ordinary fishing nets aud traps used upon our coast. 
They arc known to tlie lobster fishermen of some part of the Nom Eng- 
land coast, fkom the fact of’ thcir occasionally enteriiig tho lobster pots 
in cleep water. Wliep their haunts, great abundance, ancl fine flavor, 
as well as the proper methods of capturing them, bccome lrnomn to tho 
fislicrmcn, it is fair to suppose that they mill giro rise to an important 
indnstry. Such a dshcry must necessarily be morc difficult tlian tho 
sh r imp  ancl prawn fisheries of the Southern States, and wo~ilcl require 
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niore capital, in the start, for the purchase of larger boats arid more 
cxtciisivu nets j b u t  there is every reason to belierc tliah it would r e p y  
tlic outlay to, at least, a limited number of fisliermm, for many inipor- 
tant markets are close at hand. 

These prawns arc so readily recognized as such, in tlic regions to 
which they belong, that a tlescriytioii of their appearance is iinncces- 
sary lierc~. We abstract the following notes, mainly bearing upqn their 
clistribntion, Srom recently publislied observations of Prof. 8. I. Sniitli. 

Ptrizdrrlpis borealis attains a length of 'i inclies. The body is thickly 
sprinkled with small red stellate spots: wliicli, Doni closer aggregation, 
makc the tail deeper iu color than the rest of tlie body. The eggs are 
iiltfraniarine blue. Fcmalcs with spnwn were taken in August ancl Sep- 
tember, 187'7 and 1S78, in ATassachnsetts Bay and otl' Cape A r i i i .  The 
fo l lo~~ ing  list of locnlities, from whicli tliis species has been recorcled, 
mill give an idea of its distribrition : h9:iss:ichusctts Bay, off Salem, 45 
to 50 fibthoins, ~ e r y  nbundnnt on niii(1dy bottoms; Gulf OS Maine, 40 to 
160 fathoms, mndcly bottoms, very abundant in many p1acr.s. In  tho 
6nlf  of I\Iaine, it was foiind to be cspecially coniinoii in :I region about 
14 miles sout,heast of Cnpo Ann, in d e p t h  Qf 50 to about 100 €athorns. 
It was also encoiuiterecl 20 to 30 miles off Cape Sable, Nora Scotia, in 
depths of 59 to 8s fi,~tlionis, and 30 miles otl' Balifax, in S5 to 110 fatlioms. 
111 foreign maters, Lliis species has been recorded from Grcenland, Nor- 
way, and Behring Sea. 

PaiadaIw lcptoceros and Montagzii differ from Pandnltts borccilis, a~nong 
other characters, in the coloration of the loody, tho rctl'btbiiig illore iiiterise 
aud arranged in clearly defined markings, of which tliosc npoii tho 
carapax and abdomen lorn1 conspicuons, obliqaely transvcrsc liiies or 
bars, while tlie color upon the rest of tlic body, and iipon tliv al)pendages, 
is collected in distinct specks, blotches, or nniinl:i t,ions. The? length at- 
tained by these species is about four aiicl a half iiiolies, thoiigli tlie bulk 
of the specimens exaniined have mcasiirecl somewhat less. Tlieir raugu 
is from Eastern Long Islaud Sound to Urec?nlantl, in the West Rtlautic, 
and from the British Islalids nortltwartl, 011 thc European const. Tliej- 
are inncli more nbiinclanit tlia~i P~izclalzis i',oreuZis, though sin:iller iu size, 
and occiir in slinllower water, as well as in the sanie places with tho 
latter. South of Cape Cod, they are muclt less abiindaut than to the 
north of it, snd aver:ige siiiallcr in size j t h y  occur in depths of 25 to 30 
fibthoins and deeper. In  Massnchnsetts Buy, they inhabit deptlis of 22 
to 48 fathoms, mlic.re tlie bottom is grarcllg, sandy, and muddy, and 
have also been forind on Stellwagei~~s Bank. In tlie Gulf of nlaine, they 
Qre \videspread and exceedingly abunclant in many localities, being 
often associated with Paitdaltis borcalis on inuddy bottoms. They live 
011 all Itinits of bottom and in all depths of water, from 10 fathoms (1om 
warci, liaving been i k n d  just to the eastward of G C O ~ ~ O ~ S  Bauli in ;L 
ilrpth of 430 fatlionis. In the Bay of Fuiirly, they occiir in depths of 10 
to 77 fiatloins ; off Nova Scotia, in depths of 16 to 76 fathoms ; iIi Bed- 
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ford Basin, Halifax, in depths of 26 to 40 fathoms; in the Gulf of Saint 
Lawrcance; on tlie coast of Labrador, Qc. 

The distribution of' these three species of prawns, as above described, 
mas mainly traced out by the United States Fish Co~n~nission, wliicli, 
in  its explorations with the dredge and trawl along tlie New Eiigla~cl 
coast, during the past ten Fears, bas constantly coine upon imiiionse 
schools of them, sometimes two or three of the species being ashocintecl 
together, a t  others occurring separately. It has been 110 uncomiiioii 
occurrence for a peck or niore to come up in  a siugle haul of the beam- 
trawl, arid sweml such hauls have been made in a single day. Tlieso 
prawns apparently swirn in schools from place to place ; they nro active 
in their movements, ancl can, therefore, be seldom talreii i i i  the clmlge. 
There arc inmy witnesses iimoribp the nienibers of the Fish Coniniissiori 
mho can testify to tlio snpcrior quality of the deepwater prawiis as an 
article of food. 

T h e  lobster fishermen of Biddeford Pool, Maine, who set their pots 
in the wiiitcr from 4 to ci miles from land, c;ccasionally captiire a few 
specinieiis, and the same is true of other loealitics. It is w r y  tlifi- 
cult to suggest a propcr style OS apparatus for taking tliesn j)rawiifi in 
quantity for food. The beam-trawl emplojed by the Uiiitcd States 
Fish Commission, which is a modification of the beam-trawl used by 
English fish~rmen, would probably answer as well as nnytliiiig. l'lie 
iiet used by t8he Chinese, 011 the Oalifornia coast, for catching P'crizdalzis 
Uai~ct: would, perhaps, answer tlie same purpose for the saiiie genus, in 
inoderate tleptks on our easterii coast; but the writer has no practical 
knowlcdge of its morliiugs. It is posrible, though not probable, that 
these prawns would seek bait in trajis, constructed somewhat like the 
lobster pots, but with a iiiicr iiiesli. The beam-trawl or sonie adaptation 
of i t  woulc~, however, seem to approacli neaiest to the requirements of 
tho case. 

We do riot wish i t  to be unclerstood tlmt me suggest tlie fitting ont of 
boats ant1 nets by tho wholesule~ for this proposed uew fishery. Should 
;my one bccorne interested iu it,  he had best, begin iir a small way, ancl 
iii the coiirse of a season or two he coulcl determine its practicability, 
:md tlie additional outfit he might require. 

TIIE RIVER SERIMPS. Pcdct:vzon Ohionis, Smith, ancl Pulmmonetes ex& 
lipes, Stimpson. 

These are the only species of fresh-water shrimps so far described 
from the Mississippi I<iver, its tributaries, ani1 the rivers to the east- 
ward of it, although others may sooner or later bo brought to  light. 
Tliey do not appear to be used much as food, but the former species is oc- 
cnsioiially talren for that purpose a t  some of tho inland towns. At lYew 
Orleans the Palmmom is sold in the markets, and is probably cauncd in 
conuectiou with tho Gulf' species. Both species have a consiclerablo 
rauge, and have been recorded Srom over a wide area. Palamon Ohi01ti8 



BULLETIN OF THE UNITED STATES FfSH COMMISSION. 145 
attains a length of at least three and one-fo.urth inches. Paltcmoizetes 
exilipes is a much smaller species, adult specimens measuring only about 
one and one-half inches long, and, on account of its small size, would 
probably never become an article of food. 

THE COMMON PRAWN OF THE EASTERN UNITED STAII’ES. P a l ~ ~ d -  
netes vulgaris, Stimpson. 

This species of prawn approaches more closely in structure the 
English prawn than any other upon our coast; but, although it is very 
abundant and inhabits the shore region, its small size (about one and 
one-half inches) precludes its ever being used as food by man, at Ieast 
to any extent. The English prawn measures in length from three to 
five inches. Paltcmonetes vulgaris ranges from Massachusetts Bay to 
Northern Florida, and is most common among eel-grass. I t  also occurs 
in pools and ditches on the shore, even in brackish water, and on muddy 
and sandy bottoms in shallow water. 

2. THE SHRIMP AND PRAWN FISHERY OF THX EASTERN 
COAST OF THH UNITED STATES. 

THE NEW ENGLAND AND MIDDLE STATES. 

xone of the New England States can lay claim to a regular shrimp 
fishery, although a few shrimp are occasionally taken in various locali. 
ties, mainly for use as bait. As already pointed out, the small species of 
prawn (Paltcmonetes vulgaris), so common everywhere along this section 
of the coast, is too small to be put to any practical use, although it 
serws as an important article of food for some species of fish. From 
many inquiries regarding the true shrimp ( Crangon vulgaris), it appears 
that this species is favorably regarded by amateur sportsmen as a bait 
for several of the game fishes, such as the sea-bass, &e. For this pur- 
pose i t  is taken in small quantities a t  Wareham, Mass., and along the 
eastern shore of Buzzard’s Bay. Farther east than this it is also used 
to some extent by the same class of fishermen, and occasionally by 
small boys fishing from the wharves. About New Bedford, Mass., 
there is a small and irregular fishery, lasting from May to October, 
from one quart to four gallons being sometimes taken daily, though 
not for any length of time. The greater portion of this catch is used 
in the vicinity as bait, but a sruall quantity is sent as food to Provi- 
dence and New York, the shipments, whicli are always small, being 
made in boxes, with a packing of seaweed, moss, or sawdust. In Nap 
ragansett Bay a fern shrimp are talron nearly every season, for con- 
sumption in, and about, Newport The largest daily catch brought to  
our notice was about one peck. 

New York Oity uses a small amount of this species of shriinp eyery 
year, the supplies coming mainly from bay Eidge, Long Island, and 

Bull. U. S. F. C., 82-10 Nov. 10, 1882. 
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the season lasting from March until the middle of May. The dcinand 
for this shrimp ill Fulton Market appears to be increasing, and mauy 
more were sold there in the spring of 1882 thau iu the saine season of 
1880. In  the latter par ,  Bag Ridge supplied New York with about 
3,000 gallons of shrimp, valued at about $1.50 per gallon. During 
July and August of every year, about 1,000 ga'lons of fresh shrimp are 
used in the vicinity of Bay Ridge, a's bait for hook-aud-line fi?ihing. 

The fishery for Orangon vulgaris is conducted mainly by means of 
dip or scoop nets. At  Bay Ridge the nets are hauled every morning. 
Before being shipped to market the shrimp are boiled in brine and 
then dried. The average sales per day in New York during the season 
are about 50 gallons. 

A very small quantits of shrimp are sent to New York from the 
New Jersey coast, where they are reported to be very abundant. They 
are also said to be extensively employed in the same region as bait for 
hook-and-line fishing, and for that purpose are regarded by many as 
superior to any othyr kind of bait. The shrimping 8eason extends 
Xxom May until about November. 

THE SOUTHERN STATES. 

The shrimp fishery has already attained considerable development 
i n  some sections of the Southern coast, but there is still ample material 
for greatly enlarging this industry. In Delaware a few shrimp are 
used as bait, by the fishermen, but the yearly catch is comparatively 
small. Shrimp are very abundant on the Virginia coast, but, as in Dela- 
ware, they are taken only in small quantities for bait, or are captured 
incidentally in seines while hauling for fish. A t  Norfolk and Hampton 
they are occasionally eaten, and a t  the former place they are especially 
esteemed as bait for the L'rock." The season extends through the spring, 
summer, and fall, but the shrimp are said to be most abundant in the 
latter part of the year. Prices vary greatly, aid  range from ten cents 
a quart, when very abundant, to twenty-five cents a dozen, in times of 
scarcity. The shrimp of Virginia probably includes both the Crangoit 
'vulgaris and one or both species of Penceus, but we have not been able 
to determine from observation which species is most utilized. 

North Carolina appears Lo be the northernmost of the Southern States 
which offers especial inducements for shrimp-fishing, but 110 regular 
fishery has as yet, been established there, except a small one at Wil- 
mington. It can be safely asserted that the commercial shrimp of the 
Carolinas and siicceediug Southern States consists of one or both of 
the specieR of Penmus. While the Craitgon probably occurs there its 
small size, in comparison with the other species, renders it very incon- 
spicuous to  the fishermen. 

Shrimp are very plentiful in Pamlico Sound; but in Uroatau, Roanoke, 
and Albemarle Sounds they have never been observed in great abun- 
dance. They are also abundant about Beaufort and Morehead City. At 
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all of these places, where the shrimp occur in considerable numbers, they 
are frequently taken incidentally by the fishermen in their fish seines; 
but, finding no market for them, they are generally thrown away. The 
ordinary fish seines, on account of their coarse mesh, are not adapted 
to the shrimp fishery, and yet there are numerous accounts of large 
catches of shrimp, by this means, on the coast of North Carolina. The 
fishermen of Kern Berne, who work their large seines along the banks 
of the Xeuse River, are said to often secure from 30 to 40 bushels of 
shrimp at  a single haul ; and again we hear of the capture of from 5 to 
10 barrels a t  a time, by the fishermen of Beaufort. I n  addition to the 
fish seines being unsuited to the catching of shrimp, the fishermen also 
generally visit those shores which are less frequented by the shrimp, 
and might fiud them more abundant by looking for them elsewhere. 
According to all accounts, there seems to be every opportunity for the 
establishment of a successful shrimp fishery at several points on the 
North Carolina aoast ; but whoever engages in it mast be provided with 
the proper nets and the means of preparing his catch for shipment. 
The fishermen of North Carolina complain that they have no market for 
shrimp, but New Pork city derives the most of its supplies from points 
still farther south, and that market is seldom, if ever, overstocked with 
shrimp. In the  fall of 1879, a small shipment of fresh shrimp, packed 
in ice, vas made to New Pork. The weather wa0 warm and the shrimp 
spoiled on the way, but  the receivers at Fulton Market state that they 
Were of large size and fine appearance, and could have been readily 
sold had they been in good condition. The fault consisted in not boil- 
ing the shrimp in brine and then drying them before shipping, as is the 
rule elsewhere. The inhabitants along the coast of North Carolina do 
not appreciate the shrimp as food, and seldom eat them, and, therefore, 
nearly all that are taken are left on the beaches to decay. The New 
Berne marketmen have refused to buy them from the fishermen, even 
at the low rate of fifty cents a bushel, which must certainly have dis- 
couraged the latter parties. 

The sounds and bays about Wilmington, N. C., abound in shrimp 
and prawns from the last of May until Xovember. These crustaceans 
inhabit the brackish as well as the salt maters of this region. They 
are taken in shrimp seines, which were introduced at this locality in 
1872, and also in skim and cast nets, which have been in use for a much 
longer period. The shrimp seines measure from 30 to 40 yards in length, 
and from 6 to 10 feet in depth, and have a half-inch mesh. In  1850, 
four seines, with eight seiners, were employed, while about 50 addi- 
tional shrimpers used the skim and cast nets. The seines are owned in 
Wrigbtsville, or Middle Sound. The season’s catch for each seine js 
about BOO bushels, making a total of 2,000 bushels for tho four seines 
in use. The season’s catch. for the 50 additional shrimpers amounted to 
about 3,000 bushels. Not over one-half of this catch was marketed as 
food or bait, the larger 8pecimens oiily being selected for those pur- 

% 
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poses. The remainder were used for fertilizing, or were thrown away. 
Fishing is carried on in the daytime, but not with any precise regu- 
larity, on account of the limited demand. The shrimp are boiled in 
brine, in kettles holding from 10 to 50 quarts, and are then spread out to  
dry. They &e shipped to market in baskets. Prior to 1878, no shrimp 
were shipped away from Wilmington, but since then a limited trade 
has sprung up with neighboring towns, and with New York and Phila. 
delphia. 

#oath Caroliiba.-One of the most important fisheries of the vicinity 
of Charleston is that for shrimp and prawns. From March to July, the 
larger prawns alone are taken, but later the smaller shrimp replace 
them entirely. The fishery continues from the last of March, or first 
of April, until the middle of November, and is carried on mainly within 
15 miles of the city, and during the two or three hours of low tide of 
each night. The boats return to the city before daylight, so as to sup- 
ply bait to the boat fishermen, after which the shrimp remaining are 
sold in small lots to men, women, and children, who vend them through 
the city. During the first of the season (18SO), some (i to 8 seine boats, 
with crews of about 6 men each, are engaged in this fishery. The 
catch is variable, being sometimes better in one locality and again in 
another; and often from 10 to 20 bushels may be the result of a night’s 
seining by one or more boats, while the remainder will obtain only 4 or 
5 bushels each. Prawns are comidered to form one of the best baits 
for whiting, which are in season a t  the same time, and for this purpose 
the greater part of the catch is frequently sold. The shrimpers sell the 
prawns by the plateful, each containing from one to one and a half 
quarts, the customary price being about 50 ceuts per plate. The price 
sometimes rises to one dollar per plate, or at the rate of about two cents 
for each prawn. During the first few weeks of the prawn fishery, it is 
one of the most profitable of all of the fisheries in this section. Early 
in May the prawns become more abundant, and the seines are aban- 
doned for cast-nets, the number of persons engaging in the fishery also 
increasing at  the same time. During the height of the season, at least 
75 cast-nets are in use, and, in June, the daily catch per boat exceeds 
one hundred plates. 

The prawns are replaced by the shrimp early in July, and the latter 
continue near the shore until November. The difference in size between 
these two is roughly stated to be about as follows: that while only 
about forty prawns are required to fill a plate, a plateful of the shrimp 
will contain from fifty to sixty individuals. The number of shrinipers 
continues about the same as the prawn-catchers, in June, until near 
the close of the season; but the price soon falls to 25 cents, then to 15 
cents, and finally to 10 cents per plate. The retail venders, who sell 
through the city, are all blacks, and begin their rounds early in the morn- 
iug. As there me no city laws restricting their business, they compose 
a numerous body, Shrimp and prawns have come to be considered 
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a standard article of food in Charleston. The greater part of the 
catch is sold at home, only a few hundred bushels being shipped away 
annually. 

Georgia.-The shrimp and prawn fishery of Georgia is of great extent 
and value, and during the height of the season gives employment to 
about 400 men. The season is the same as for the South Carolina coast. 
Many shrimp are sent every year from Savannah to the New York 
markets. 

_Florida.-Prawns appear in the shallow water about, Fernandina, and 
elsewhere along the Florida coast, about the full moon in March, and 
enter the bays, rivers, and creeks in largo numbers, as i t  is thought, 
to spawn. About May or June they are succeeded by the shrimp, which 
remain until December, or, if the winter be very mild, until the following 
spring. The best shrimping season is during September and October. 
The fishing grounds are 011 both muddy and sandy bottoms, in from G 
inches to 4 feet or more of water; and the fishiug is done mainly during 
the night, when the shrimp or prawns are more abundant than in the 
daytime. Cast-nets only are used, as they are preferred to the seines. 
They measure from 10 to 16 feet in diameter. Two men go in each 
b o a t o n e  to row, the other to manage the net. The average daily catch 
per boat for the entire season would amount to about two bushels. Be- 
fore shipping, the shrimp are washed clean, boiled about 10 minutes in 
a very thick brine, and then allowed to steam in a covered basket or 
barrel, after which they are spread out and dried on a platform of 
boards. 

The shrimp fishery was well inaugurated at  Fernandina several years 
p i o r  to 1880; but for the want of patronage it did uot succeed, and was, 
therefore, soon abandoned, not, however, from a lack of material, which 
is said to be exceedingly abundant and easy to obtain. Successful ship- 
ments have been made to New Yorlr, Philadelphia, and many Southern 
cities, but now the fishery is limited to supplying the home demand. 

A small shrimp fishery is carried on at Saint Augustine, Fla., during 
the months of July, August, September, and October. The men uso caet- 
nets, measuring from 4 to 5 feet long, and with a half-inch mesh, and 
make about three trips weekly, fishing at low tide during the night, or at 
early dawn. An average daily catch per boat is about 4 bushels. The 
entire season’s catch, which in 1880 amounted to about 600 bushels, is 
used locally, either for food or bait. The price is about 10 cents per quart, 
in the beginning of the season, but at il later period it falls as low as 15 
cents per peck. 

Gulf coast.-The shrimp fishery of the Gulf coast is mainly confined 
to Louisiana and Texas, although shrimp may possibly occur in equal 
abundance in other sections. The greater part of tho supplies come from 
Barataria Bay, Louisiana, and Matagorda and Galveston Bays, Texas. 
Both seines and cast-nets are used by the shrimpers, who station them- 
selves along the shores in the shrimping region. The season extends, 
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more 02 less, throughout the entire year; but fishing appears to be con- 
dlzcted mainly from October to April. Xew Orleans is  an iniportant 
shrimp center, and derives the greater part of its salt-water supplies 
from the grassy bottoms of Barataria Bay. Three varieties of shrimp 
are recognized in the New Orleans markets : the Gulf shrimp, above 
referred to; the lake shrimp, found in the lakes and inclosed bays 
inside of the Gulf coast; and the river shrimp, from the banks of t'he 
Xississippi. The lake shrimp are obtained only during the equinoctial 
seasons; and the river shrimp, in small quantities, during the warmer 
half of the year. The latter species is caught by means of cane baskets, 
sunk to the bottom near the banks. Shipments are made to Sew 
Orleans from the coast in steamers or luggars, without ice. The prices 
paid to the fishermen on the Louisiana coast are about 3 cents per 
pound, and on the Texas coast about 25 cents per bucket. Fresh 
shrimp are very much esteemed ad food in New Orleans, and large 
quantities are canned both in New Orleans and Galveston, for shipment 
throughout the United States and to Europe. 

Slirimp canning.-In 1880, there were only two establishments in the 
United States for the canning of shrimp. One was located a t  New 
Orleans, the other at Galveston, and both were then doing a successful 
business ; they did not, however, confine themselves ent-irely to the 
preparation of shrimp. The process of canning shrimp is similar to 
that for crabs and lobsters, as practiced at  the North. The season in- 
cludes about five months of the fall and winter. Over two hundred per- 
sons, mainly women and girls, are employed at  this time. The shrimp 
are put up in one and one-half pound tins, the production for 1880 
amounting to  about 310,000 such cans. 

3. THE SHRIMP AND PRAWN FISHERY OF THE PACIFIO 
COAST. 

The shrimp and prawn fisheries of the Pacific coast are mainly confined 
to the vicinity of San Francisco and Tomales Bays, California, and are 
controlled almost entirely by the Chinese, who export the greater part 
of their catch to China. A small quantity is also shipped by thcrn for 
the use of their countrymen in the Sandwich Islands. Crangon frun- 
oiscorum, being the larger species of true shrimp, and also generally the 
more abunddnt one, figures most conspicuously in the fishery, but Crangon 
vulgaris forms a large percentage of the quantity taken a i d  disposed of. 
These two species are fished for maiulg in the deeper waters (12 to 20 
fathoms), near shore, of the two bays above mentioned. The two species 
of Pandalus are found associated together in moderate depths of water 
off San Francisco Bay, between Point Reyes and the Farallonc Islands, 
and during the two years prior to 1880 were more commonlx seen in the 
San Francisco markets than formerly. The reason assigned for :his 
faot was that as the supply of fish in the bay began to greatly diminish 
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about that time, the fishermen were driven to the more open waters 
of the ocean, where the prawns abounded: 

A species of Penceus, closely resembling Penmeus brasiliemis of the east 
coast, if not identical with it, has been recognized by Mr. Lockington 
in the markets of San Francisco, and is said by him to occasionally 
visit the bay of San Francisco. Being much larger than any of the other 
species of shrimps or prawns on the California coast, it coinmands a 
higher price; but some years it appears to be entirely absent. 

For the capture of shrimp and prawns the Chinese use a conical, 
bag-shaped net, about 20 to  25 feet long and 1@ feet across a t  the larger 
end, which is the mouth. From this end the net tapers toward the 
other, where there is an opening only about a foot across, to permit of 
emptying the contents of the net. One side of the mouth, or larger end, 
is furnished with a line of weights and the other with a line of floats, ta 
hold it open while in use. The opening at  the smaller end closes by 
means of a “sphincter,” or puckering string. The mesh of the net 
measures from oqe to one and one-fourth inches a t  the mouth, and grad- 
ually diminishes to about one-fourth of an inch at  the smaller end. The 
boats employed in working these bag seines am from 12 to 25 feet long, 
rather narrow and sharp a t  the ends, and with Bat bottoms and thick, 
heavy sides. They are built by the Chinese, of redwood lumber. 

After the day’s gshing is over, it is the usual custom to carry the fresh 
shrimp to the Tallejo-street Market in San Francisco, in live-baskets, 
covered with a Retting, which has a hole in the center, dosed by meaiis 
of a puckering string. A t  the mnrket, the fresh shrimp are sold a t  tho 
rete of about ten cents a pound, and those remaining unsold are carried 
back to the Chinese settlement and put a t  once into boiling brine. The 
kettle €or boiling the shrimp is a rectangular iron tank, G feet long by 
4 wide and 2 deep, with a fireplace underneath. After snfficient boil, 
ing, care being taken to prevent overcooking, the shrimps are taken 
out and spread to dry upon level plats of hard ground, which hare 
been previously stripped of grass and rendered perfectly smooth. 
They are spread out, and turned occasionally, by means of a hoe-like 
broom. After four or five days’ time, or when they are perfectly dry, 
they are crushedunder large wooden pestles, or trod upon bj+ the Chinese 
in wooden shoes, for the purposqof loosening the meats froin the outer 
chitinous covering; after which the entire mixture is put through a 
fanning mill, for the actual sopamtion of the meats from the shellu. 

This fanning mill, which is rather a crude affair, is constructed of 
wood, by the Chinese themselves, on the same principle as t h e  one used 
for winnowing grain. The entire structure measures about S feet long 
by 5 high, and consists of a square box, divided in the inside for tho 
passage throiigh of tho separated meats aud shells, with a hopper above, 
and a large fan wheel, vorked by a crank at  one end. 

The meats are partly consumed at, home, or a t  the various inland 
Ohinese settlemsnts, but are mostly shipped to China. They me worth 
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5 cents a pound in San Francisco. The shells are ntilized as manure, 
to some extent, about Ban Francisco ; but, like the meats, are mostly sent 
to China, where they serve as a fertilizer for rice, the tea plant, &c. In 
San Francisco they sell a t  about 25 cents per hundred-weight. Both 
the meats and shells are shipped to China in sacks. The trade is en- 
tirely in the hands of Chinese merchants, who ship by way of Hong 
Hong. The meats are eaten by all classes, but are cheaper and less es- 
teemed than the native shnmps, which are said to  be comparatively 
scarce. 

It is estimated that about 200,000 pounds of shrimps, valued at  about 
$20,000, are annually sold in the San Francisco markets. The total ex- 
ports of shrimp meats and shells to China and the Sandwich Islands 
for 1880 were estimated by Mr. Lockington at above $100,000. These 
axe at present the most important food invertebrates of the Pacific coast 
of North America. 

The greater part of the Chinese whotengage in the shrimp fishery de. 
vote nearly all of their time to this industry. They live mainly in small, 
scattered colonies in San Francisco and Tornales Bays, and number 
several hundred in all. Tho more important colonies aro at Bay View 
and along the shores of San Mateo, Santa Clara, Marin: and Contra Cos- 
ta Counties. 

There is no law regulating the shrimp fishery in California, and fish- 
ing is carried on more or less continuously throughout the year. It 
seems quite probable that the consumption of shrimps in the vicinity 
of San Francisco exceeds their rate of increase, and that a marked de- 
crease in the supply will soon result, as has happened in the case of the 
food fishes in the bay of San Prancisco. No such decrease has, how- 
ever, been yet observed. 

SHAD IN PUQET SJOUND. 

B y  JAMES GI. SWAN. 

Mr. Q. M. Haller, of Seattle, Wmh., announces the taking by fisher- 
men in a’net of a shad, August 26,1882, in Puget Sound. The Seattle 
papers also mention it and say that i t  was preserved by Mr. Levy for 
the Young Naturalists Society of Seattle. This specimen must have 
come from the Columbia River or have found its way north from San 
Francisco Bay. I think it was quite small-say 8 or 10 inches long- 
but I have not seen the dimension8 accurately given, 

PORT TOWNSEND, WASH., aUgU8t 29,1882. 
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THE P R O P O S E D  I N T R O D U C T I O N  O F  APXERICAX U A T F I S H  I N T O  TIIE 
RIVER‘@ O F  B E L G I U M .  

B y  ALFRED LEFEBVRE. 

[From dispatch No. 41 of the vice-consul of tho Uuited States a t  Ghent, Belgium, 

When Mr. Wilson was consul a t  this port he interested hiinself in a 
project for the improvement of the pisciculture of the country. The 
industries of Flanders, and especially of Ghent, concentrated, exhibited 
as they are in large manufacturing establishments, situated on the 
banks of the rivers and discharging their refuse into the water, render 
i t  unhealthy for the fish, and has resulted in their decreased numbers, 
if not entire disappearance in some neighborhoods. Mr. Wilson com- 
pored its situation to the rivers of Delaware and Schnylkill in the 
neighborhood of the city of Philadelphia, and expressed a belief that 
the catfish 80 common there would thrive here. He conferred with 
Prof. S. F. Baird, who confirmed him in this belief, and in the corre- 
spondence which took place between them, the feasibility of stocking 
these rivers with these fish seems to have been agreed upon. 

Mr. Wilson opened a correspondence with the authorities of Flen- 
ders (which has been continued b;P me since his departure), and it, with 
other causes, attracted official attention to the subject and created much 
interest in it. Parliament took it up; a new law for the protection and 
propagation of fish is about to be passed (a copy of which I will send to 
the department as soon as it shall have been printed), and a committee 
appointed having general charge of the subject. Hon. E. Willequet, 
member of Parliament from Ghent, is a member of this committee; and, 
not wearying you with uninteresting details, I come to the immediate 
object of this dispatch, which is, that the committee desire to put Mr. 
Wilson’s and Professor Baird’s scheme into operation, and have, through 
Mr. Willequet, requested me to communicate through the department 
with Professor Baird and secure his aid and co-operation. 

Mr. Wilson and myself have had many conversations with Mr. Wille- 
quat, the governor of the province, and other authorities, who are all in 
favor of the attempt. I inclose a translation of Mr. Willequet’s notes, 
that they and a copy of this dispatch, if needed, may be transmitted to 
Professor Baird. 

Arrangements have been made with the Red Star Line of steamers 
for shipment of the young fish from New York to Antwerp, if they 
can be puk on board, and I will see that they are talren care of on their 
arrival. As you will perceive by Mr. Willequet’s letter of tho 22d July, 

to  the State Department, transmitted to tho Uuited States Fish Cornmimion.] 
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if he only can know when the fish will arrive he will have everything in 
readiness to receive them. 

As to the work on pisciculture or ichthyology, alluded to, I would like 
Professor Baird to indicate one of tlie best, amd I will procure i t  for tlie 
committee of which Mr. Willequet is a member. 

GHENT, July 26,1882. 

TRANSLATION O F  A LqTTER O P  MR. WILLEQUET, DATED 1ST JULY, 
1882, TO THE UNITED STATES CONSUL AT GEENT. 

I have the honor to belong to the committee which has charge of 
elaborating the rules to append to the new law upon fisheries. 

In  the meeting of yesterday the commit.tee received communication of 
the letters sent by your predecessor at Ghent, Mr. Wilson, to the gov- 
ernor of the province. These letters, among other obliging things, make 
the oger to supply our province and our country with the eggs or live 
young fish of au American species which, according to Mr. Wilson, 
would thrive wonderfully in the rivers of our provinces. 

Mr. Wilson has been called to another post. I dare to hope that the 
United States consulate will preserve for our country, and especially for 
our Flanders, the good will shown until now, and I shall be very happy 
to be the medium to convey this kindness. 

TRANSLATION O F  LETTER OF MR. WILLEQUET, DATED 22D JULY, 1882, 
T O  THE UNITED STATES CONSUL AT GHENT. 

I hasten to answer your letter, and will begin by thanking you and 
the Government of the United States for the courtesy shown in this in- 
stance. I have taken notice of the coinmunications of yourpredecessor, 
sent to the committee for the elaboration of the rules upon fisheries, and 
I am personally convinced of the efficacy of the indicated means to new- 
stock our rivers. 

As soon as these rules shall be published, and this will be, along with 
the law, in about five or six weeks, I will take care to send you a few 
copies of both. 

You will render good service to the public, first, by asking your gov- 
ernment to let us have the young catfish of which yon speak, end then, 
by letting me know the exact time of their arrival in Belgium, as it will 
be necessary to  prepare for them, and this has  to be done with care. I 
will make in this matter all necessary communications to the Govern- 
ment of Belgium. 

It would be fortunate, also, if you could indicate a work upon pisicult- 
ure or ichthyology, which would allow us to study tho question from the 
American point of view. 



BULLETIN O F  THE UNITED STATES FISH COMMiSSION. 155 

T H E  PROPOSED USE OW STEAMERS I N  THE MACJKEREL FISHERY. 

By CIIAS. W. SRIILEY. 

During the second week of july quite an oxciteinent was created at 
Gloucester, Mass., by the announcement that, Cnpt,. Daniel T. Church, 
of steamer Jemima Boomer, Tirerton, R. I., had ordered of Messrs. H. 
&; G. Lord a mackerel seine, mid that lneiihaden being so scarce he pro- 
posed to turn his steamer to good account hy catching maclzerel. The 
Cape Ann Advertiser, of July 14th, containedanarticleentitled, “Threat- 
ened innovation of the mackerel fishery,” in which it said, (( The doings 
of this steamer will be watched with a great deal of anxiety by the 
captains of the one hundred steamers formerly engaged in the menliaden 
fisheries, as well as by the large number who depend upon mnckerel fish- 
ing for employment and for the investment of capital. It is not diBtficult 
to anticipate the result, if this class of steamers engage in this branch of 
the fisheries. There is no reason to doubt their ability to catch almost 
or quite as many mackerel as they have formerly caught menhaden. 
s e ~ ~ e r a l  of them asre large, capable of carrying 2,800 barrels of fish in 
bulk. They carry a double gang of men and apparatus to correspond. 
During moderate weather, when mackerel generally school the best, and 
dailing vessels find it difficult to move, these stearners can play around 
the fleet of schooners, and catch almost every fish that shows itself.” 

Having thus described the vast superiority of steamers over sailing 
vessels in this business, and proceeding upon the supposition that the 
mackerel when caught would be used for oil and guano as had the men- 
haden, i t  continues, “Can we afford to take the risk of haviug such R 

valuable fishery destroyed and have this vast indust’ry, giving employ- 
ment to thousands and delicious fish-food to millions, diverted from its 
proper channel? Is it economy; is it justice to manufacture into oil 
and guano millions bf barrels of the best food-fishedwe It then 
calls for legislation “to prevent the catch of mackerel for the purpose 
of lnanufaoturing oil and guano.” 

A correspondent of the Boston Advertiser, writing from Gloucester, 
July 10, briefly stated the same facts, and added: “The employment of 
these steamers has undoubtedly broken up and driven off the menhaden, 
and the same effect will be produced upon the mackere1. The general 
feeling is that some stringent laws should at once be enacted for the 
protection of the! mac*kerel fishery?’ 

The same day Capt. J. W. Collins wrote to Prof. S. P. Baird stating 
that he had been requested by certain persons librgdy interested in the 
fisherieg to bring the matter to his attention, and statiug tho fear tliat 
the proposed innovat’ion mill soon practically deprive us of ouo of hhe 
most valuable food-fishes of tho A4merican coast. 

To all the reports coucerning the use to be made of the mackerel so 
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caught, Mr. Church replied in the Boston Herald that no steamer was 
being fitted to take mackerel for that purpose, and he showed the uu- 
reasonableness of such an expectation by stating that he is offered for 
tlie mackerel for food purposes $3 per barrel as they come from the water, 
while the market value of a barrel of mackerel after being rendered into 
oil and guano is $1 per barrel. 

The Cape Ann Bulletin took a hopeful view in its issue, July 12. It 
admitted that schooner fishing for mackerel was endangered, but de- 
clared that Gloucesterfishermenwould not be long in fitting out steamers 
of their own if that method of fishing gave indications of success. As 
to steamers destroying the menhaden fishing, it said, 6iThis is an open 
question. The fish have always been more or less rariable in their 
visits to the coast, and it is by no means improbable that the investiga- 
tions of the United States Fish Commission mill discover the haunts 
of the menhaden and assign reasons for their change of locality, To 
wholiy destroy any variety of fish by the band of man is decIared by 
competent authority to be practically impossible, since what is taken 
from them is but a drop in the bucket compared withwiiat aredestroged 
by other means.” This accords with Mr. Church’s defense, in which he 
says, u It is a fact well known to all who have taken the pains to study 
the history of fish that live and multiply in the sea, that they have 
periods of being plenty and scarce, and that man, in his puny efforts 
of capture, is as nothing in compnrison with the clestruction by blue- 
fish, sharks, bonitas, and other fish of prey. Prof. Baird estimates that 
the blue-fish in four months destroy on the coast of New England 
160,000,000 barrels of fieh. When we a,dd to the above the destructioh 
by sharks, whales, etc., and add to that the whole coast from Maim to 
Mexico, and take twelve months’ destruction instead of four, we see 
that man’s influence is about the same as a fly’s would be in trying to  
stop the steamer Bristol’s engine by lighting on the end of the walking- 
beam when itwas running wide open, with all the steam the law allowed.” 

Concerning the use of steamers, Mr. Clark, writing from Gloucester, 
says : L c  Gloucester mackerel men do insist that the ordinary use of the 
purse-seine does not appreciably decrease the stock of fish. Capt. SOL 
Jacobs, the famous mackerel-catcher, says that one steamer can catch 
as many fish as ten sailing vessels; that steamers cannot mitke a 
business of carryiug fresh fish to market, for lack of ice-houses and 
means of keeping fish fresh enough for food. If bailed iuto the hold 
the fish would be fit for nothing but guano on reaching port. 
have not the facilities for carrying barrels and salt, nor deck room to 
use in splitting, salting, and packing fish. Being entirely unfit for pre- 
serving mackerel, all that; remains is to  carry them to oiI and guauo 
factories. The time required to dress mackerel is at present a safe- 
guard against an over-catch ; but mere all hands to pitch in and see 
how many fish could be scooped up, regardless of their preservation, it 
is probable that the business mould soon become a thing of the past. 

Steamers. 
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On mackerel vessels the mackerel pocket is, useful in saving the fish 
alongside until they can be dressed and stowed down, besides its use in 
saving the seine from damage by dog-fish. The pocliet would be of 
little use to steamers, for the reason that there is 110 difficulty in quickly 
boiling the catch from the seine into the hold." He, too, calls for legis- 
lation. 

To all these considerations Professor Baird made the following philo- 
sophic reply : 

'' If the menhaden men catch an abundance of mackerel, can they 
afford to convert them into oil and guano7 Will not these fish, hom- 
ever Rmall, bring better prices for canning B There is a demand, appnr- 
ently, for ten times as many mackerel as are produced. What can the 
mackerel men do in the matter B These fisheries are prosecuted more 
than three miles from shore. Hence neither State nor Federal authority 
can' do anything to prevent any foreigner from coming on the same 
grounds and fishiiig in any may he may cleern best. Wheu the fish are 
landed, the State can interfere; and, if i t  is considered that a wasteful 
application of the fish is being made, State laws can be enacted. They 
can say, for instance, that slr menhaden man shall not have a mackerel 
in his possession, just as the same authorities declare that no man shall 
be found with 8 trout in his possession during the closed season. The 
dilemma IS that if Massachusetts passes prohibitory laws the fish will 
be transferred to States nut so restricted, and it will be found difficult 
to produce concurrent action in all the States. The fishermen cannot 
object to legitimate competition. If the fish are caught and sold for 
food, so much the better for the country. I do not believe that steani- 
seining for mackerel will be kept up very long, in view of the compar- 
atively small returns. The menhaden men, while fishing for mslrckerel, 
will, of course, utilize the new mackerel pocket and ~ l l  the other de- 
~ces ."  

The status at the present time thus appears to be about a6 follows: 
I. It is proposed to catch mackerel by the use of steamers and the 

various novel eppliances whereby all concede that very much larger 
numbers may be taken. 

11. The rumor that men formerly engaged in masking oil and guano 
from menhaden will convert the mackerel to the same purpose is met 
with prompt denial, and with the fact that the fish will bring three times 
ns much for food as for oil. 

111. As a safeguard, lams are invoked to prohibit manuSacture of 
mackerelinto oil ; to which it is replied that the Federal Government has 
no jurisdiction, and that the States could hardIy be induced to  all unito 
upon a commoii prohibition, and especially while any foreigner can cntch 
the fish on the high seas and do as lie pleases with them. 
I' 1'. It .was greatly feared and confidently predicted in 1878 that intro- 

duction of purse-seines would ruin the maokorel fisheries, but to day the 
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Gloucester fishermen insist that although in g6ner;tl use no diminution 
is appreciable and the catch has greatly increased since 1S78. 

V. It is now feared that steam fishing will exhaust the mackerel fish- 
eries, as'sotne allege i t  already has the menhaden fisheries. TO this it 
is answered that menhaden fishing was always variable, $hat the pres- 
ent absence ning be but temporary, and that if permanent i t  was caused, 
not by steamers over-fishing, but wry  likely by great oceanic causes, 
such as variation in temperature, destruction of their food, &e. It is 
also declared that all man can do is as nothing compared with the 
destructive agencies of predacious fish and natural enemies. 

VI. The innovation, if it proves a success, is but another illustration 
of the advance of man in conquering the earth and bringing all its 
resources within his control, a n d  if he sees the mackerel fisheries in 
danger of exhaustion he will find a way to propagate them and replenish 
the seas. 

THE COTTBUS C A R P  TRADE. 

[From DCUIsChC ~ iachwci -Zei tu~z~,  v01. v, No. 30; Stettin, July 26, 1882.*] 

The Report of the Cottbus Chamber of Commerce conhins aome in- 
formatiou relative to the carp trade, and gives the contracts between 
the large Berlin fish-dealers and the presidents of the Lusatia fishery 
associations, which were made last year for the first time, and which 
probably will also in the futuro form the basis for all business transac- 
tions in the hsh trade, making of course due allowance for the varia- 
tions in price caused by diBerent circumstances. By the terms of these 
contracts 33 caryof the first quality were allowed to the hundred-weight, 
and 34 to 43 of' the second quality. In  order to make these terms less 
harsh, many bargains were, in 1881, concluded in the following manner: 
For  a hundred-weight of carp (delivered free at the railroad station), 
containing 43 to 60 fish, GO ma.rks ($14.28) were paid; for 3 fish more or 
less to the hundred-weight, 1 mark (23.8 cents); therefore for a hundred- 
weight of 40 carp, 61 marks ($14.61); for one of 37 carp, 62 marks 
($14.75); and, on tho other hand, for a hundred-weight of 63 carp, 69 
marks ($14.04); and for a hundred-weight of 6G carp, 88 marks ($13.89). 

The sums paid are calculated according to the svemge of earp per 
hundred-weight of the entire quantity of carp sold. The importance 
of the Cottbus Carp Exchange for the fish trade may he gathered from 
the fact that iiearly 250,000 kilograms of carp are, as a general rule, 
bespoken by large fish-dealers, and do not enter the general market. 
The yield of the carp ponds in the Cottbus district alone amounted to 
78,000 kilograms in 1881. As the Beport of the Chamber of Commerce 
rema,rks, the conditions of sale are just both to the producers and buy- 
ers, and will in all probability remain in force for a long time. 
* Vom Cottbueer liarpf&rliandel. Translated from tho German by HERMAN JACOBSON. 
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A UONTRIBUTION TO OUR K N O W L E D G E  O F  TILE DEVELOPDIENT 
O F  THE O Y S T E R  (OUTREA E D U L I S  C.). 

B y  DR. R e  HORST.* 

During the past summer, 8s our zoological station was then estab- 
lished in the vicinity of the oyster banks in tho Eastern Schelde, I 
busied myself for several weeks with the study of the history of the 
development of the oyster. Even though this investigation is still in- 
complete, I think, however, that the following cornmimication may con- 
tribute to an increase of our still very fragmentary knowledge of the 
embryology of the bivalve mollusca. These investigations were carried 
on in the station at Wemeldinge,t where, during my stay, I experienced 
many disinterested and important favors at the hands of MM. Zocher 
and De Leeuw. The study of the history of the development of the 
oyster is beset with peculiar difficulties, to which the French zoijlogist, 
M. Lacaze-Duthiers, alludes as follows: “The oyster is certainly one of 
the most difficult of the species of the group of acephalous lamellibranchs 
to study, both in relation to its organization as well as its deveIopment.”f: 
While in the case of most of the lower animals the sexes are confined 
to distinct individuals, and the sexual products, when mature, freely 
escape from the body, the fertilization taking place outside the lathtor, 
with the oyster this is not the case. Not only do the embryos pass 
through their first stfiges of development within the mantle cavity of 
the adult, and impregnation occurs irlternally instead of externally, but 
it may also be said that the eggs and spermatozoa come into contact in 
their passage out of the generative glands. If it is desired to observe 
the first changes of the fertilized egg, it is therefore impossible to resort 
to artificial impregnation as in the case of most other lower animals, and 
oneis obliged to trust to finding individuals whioh are full of brood, which 
may be opened for the purpose. If a, mother oyster is opened in the 
usual way, that is, by cutting through the adductor muscle, the animal 
soon dies, and the normal development of the brood which it contains 
is also disturbed; for one may keep tlie embryos alive in an aquarium 
for several days, though abnormal conditions $0011 make their appear- 
awe, if the development itself does not come to a complete standstill. 
Lacaae-Duthiers observes that he kept oyster l m v s  alive in aquaria 
longer than a month, but he affirms that during all of this time slow 
changes of organization occurred, which it is safe to say were not nor- 

* Bijdrago tot de ICounis van de Ont,wikknlingsgeschiedenis van de Oester (Ostrea 
edulis L.), door Dr. R. Horst, in  Utrecht. Extractcd*from !Qjdachr. d. Ned. Dkrk. 
riwen, dl. vi, 1682. Translated by J. A. RYDER. Abstr. in  Zoolog. Anzeiger, 3d 
April, 1882. 

t Sce tho 6th yearly report (Jnarvorslag) of tho zool. station.) 
$ MBm. sur le d6veloppement des scBphalos Inmollibranches. 

oed. So., Paris, t. xxxix, p. 1197.) 
(Comptes rendu, 
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mal. In one instance I was successful in making an opening a t  the 
edge of the shell of an adult, by which means the animal was very 
slightly, if at all, injured, and which enabled me to introduce a pipette 
into the mantls owity in order to obtain embryos and to follow the UU- 

disturbed development for a couple of days; but this method was not 
long available, since every time embryos were detached artificially great 
numbers would escape from the parent, so that all of the brood was 
soon lost. It is: therefore, impossible to obtain an unbroken series of 
the different stages of development, but it is necessary to resort to t'he 
method of comparison of the observed stages, and in that may endeavor 
to form an idea of the mode of development. It is also a fact that one 
cannot always distinguish by external marks those adults which contain 
brood; the relaxation of the adductor musolo and the less energetic 
closure of the shell conseqiient upon that; condition is a pretty Bure 
indication that the oyster is full of embryos, but this does not remove 
our doubts as to the age of the brood and bow soon it will be set free. 
I also obtained many more mother oysters containing old than young 
brood, and I would state here that in consequence of this fact the tirst 
stages of segmentation are in great part unknown to me, a hiatus 
which I hope to have the opportunity to fill up next season. 

Davaine" has figured several of the first stages of the segmentation 
of the egg of Ostren edulis; if these are compared with the stages ob- 
served by me, as in Figs. 1 and 2, and with those observed by Brookst 
in his account of t.he development of Ostrea virginima, there remains 
little doubt that the first stages of segmentation of the egg of the oys- 
ter take place in a manner similar to t h a t  of the eggs of other Iamelli- 
branchs. From the beginning of development onwards there is already 
a decided difference between the lowermost (vegetative) and the upper- 
most (animal) portion of the egg, so that after repeated cleavage the 
lowermost pole consists of a large granular cell, from which the ento- 
derm (and mesoderm?) develop, while a t  the upper pole lie numeroua 
smaller and clearer cells, which enter into the formation of the ecto- 
derm (Pig. 1). These animal or ectoderm cells multiply by repeated 
fission and grow down over the vegetative pole more and more, until 
they finally close over and include it. Now the large entoderm cell o r  
sphere also begins to divide, at first into two great round cells (Fig. 2), 
later into a number of cylindrical cells (Fig. 4) ; at the same time the  
embryo loses its spherical form, and after an invagination of the ento- 
derm of the lower pole it assumes a slightly reniform shape, as seen 
from the side in Fig. 3, in which the uppermost pole is represented 
as directed upwards. If an older stage is now observed in longitudinal 
section (Fig. 4), it is seeh that the entoderm cells are slightly invag- 

* Reoherohes sur la generation des Huftres, P1. 11. 
t The development of the American oyster (Oelrea virginiana List.). Studies from 

the Biologiod Laboratory of the Johns Hopkins University, No. IV, 1880, Pls. 1, 2, 
and 3. 

- -- 
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inated, and that in this way a true gastrula stage has been developed, 
It is plain, howeyer, that no true gastrt&lt‘ion takes place, since it is 
not possible to demonstrate a true cleavage cavity; indeed it appears 
to be, as it were, a transition form bctmeen a gastrula formed by cm- 
bolic invagination and one developed by the epibolic downgrowth of 
the ectoderm over the entoderm. This last form appears to be common 
to other marine lamellibrsnchs. Indeed Rob1 * has alrcndy pointed out 
that these apparently and fnndamentally different modes of tho forma- 
tion of the gastrula are connected together by a series of transition 
forms, and that both may be referred to essentially the ssme process. 

The embryo orstcr a t  this stage is roniarl;able in that there is n o t  
only an invagination at thc vegetatire pole, but that there is also visi- 
ble a distinct transverse groove formed a little below the apex of tho 
opposite pole. When the embryo is \Ticwed from trhc side the latter in- 
vagination immediately becomes apparent (Fig. ti, s7i), and an optic sec- 
tion (Fig. 4) teaches us that it has originated from a mass of ectoderm 
cells which have been pushed inwards towards tlie center of the embryo. 
I n  the course of further development (Figs. 7 and S), a sack with a nar- 
row cavity is developed from this invagination, the walls of which are 
formed of long, cylindrical cells; the blind end of the sack is now di- 
rected towards tho dorsal side of the embryo, whilst tlie direction of its 
cavity is parallel with the longitudinal axis of tlie latter. Without. 
doubt, as we see in the case of oldcr stages, this sack or invagination 
is nothing more than the shell gland. Tho assertion of Folt tliat the 
shell gland in t’he embryos of Ostrea is not a true invagination, but that 
it is merely an ectodermal thicliening, slightly hollowed out, is thus 
seen not to be very just, and apparently rests on what is observed in 
the oldcr stages, whore, as in other embrjo mollusks provided with an 
external shell, the invagination becomes gradually shallonwr. As is 
well known, this organ was first observed in the Cephalophora., and mas 
afterwards met with by Ray Lankester $ and Hatschekg amongst the 
lamellibranchs (Pisidiunt and Teredo) ; in comparison with the genere 
just  named, the shell gland of the oyster appears wry early in embry- 
onic life. 

The first investigators mho studied the development of the oyster, 
Davaine and Lacam-Duthiers, speak of ( 6  line Bchancrure” and (‘ une 
ddpression” from the presence of which the embryo becoxnes heart- 
shaped when viewed from the side ; this invagination therefore appears 
to have been known to the older authors, although its significa,nce was 
not understood by them. According to the investigations of Eroolrs! t,ho 
embryo of Ostrca virginiana also ‘has a deep depression or groore on - 

* Entmiokelnng dor Tcllcrschneckc. 
t l h i d o s  sur lo d6veloppement des Mollusques. Arch. do zoologio ixpdr., T, I+, p. 

# On tho developmental history of Mollusca. Philos. Transac. Roy. &c., 1874. 
§ Ucbcr Entwickelungs~es~hiohtc 7’011 Tcredq.. Arbeiten aus dcm Zool. I U A ~ .  Wicn.. 

Morph. Jahrbuch, 13d. v, p. G01. 

186. 

T. 111. 
Bull. U. 5. I?. 0.9 82-11 
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dorsal side, which he considers the external opening of the gastrula- 
the blastopore. If, however, me compare his Fig. 32 (op. cit.) with m y  
figures 5, G ,  and 8, then I believe that we may infer with great prob- 
ability that the structure regarded as the blastopore by Brooks is noth- 
ing more than the external opening of the shell gland. This view is 
further sustained by the I3ct that he observed that at a later period 
the shell began to develop at this point, regarded by hirn a8 the open- 
ing of the blastopore. Such a mode of development of t h e  shell of 
lamellibranchs has hitherto been observed only by Rabl" in Unio, and 
is so entirely opposed to the observations which have been made on 
the development of other lamellibra~ichs that, as has been capably 
observed, the matter should be more closely reinves tigsted. 

Returning to the embryo represented in Fig. 6 ,  me see that the ento- 
dermal field or area, which in an earlier stage (Fig. 4) presents as yet 
little more than a slight depression, has now acquired the form of a 
deep invagination with a tubular cavity, tho true gastrula form (pro- 
togaster) ; behind the mouth of the gastrular opening lie a pair of large 
cells, which may apparently be regarded as the first mesodermal cells, 
although their mode of origin as &ell as their further development I: 
have fafled to discover. In  the embryo of the following day (Fig. 8) 
one already encounters mesoderm cells on the dorsal side of the rudi- 
mentary intestine. The ventral portion of the embryo mliicli lies below 
the mouth now begins to be pushed out, so that a foot-like prominence 
is developed, whereby the embryo assumes some likeness to a young 
gmtropd.  The blastopore is still very distinctly visible, and has a 
peculiar triangular form, as seen from the anterior end, as in Pig. 7. 
As far m I hare been able to make out, the blastopore does not close, 
but is transformed directly into the permanent mouth. For even hi 
those forms in which the blastopore closes, the cesophapus as well as 
the permanent mouth is formed by an invagination of the ectoderm 
and also in those in which the blastopore does not close, the ectoderm 
cells have a share in building up the anterior portion of the alimentary 
canal. 

During the further growth of tlie embryo, great internal as well as 
extenial changes take place; which is true in tlie first place in regard 
to tho shell gland, which gradually loses its original cliaracter of a 
glandular invagination j its walls are reflected outwards, so that it again 
becomes merely a shallow depression, with a thiclrened floor of long 
conical cells (Fig. 9, 876). A cuticular membrane, s, the product of the 
secretion of these cells, represents the primitive foundation of the shell, 
and upon this point;, in the full grown animal, rests the hinge. Accord- 
ingly, theLrepresentations of Davaine, who remarks, (( Un trait transpa- 
rent * # * * c'est le premier indico de la c1iarni8re777 are fully borne 
out. The bivalve shell of the oyster is thus plainly seen to develop from 

* Uober die Entmickeluugsgoschiohte dcr Mdermuechel. (Jen. Zeitsohrift, XI., 
1676.) 
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a simple unpaired rudiment, in opposition to the obserrations of Lacazc- 
Duthiers, according to whom both halves of the shell originate, “par 
deux boursouflements de 17enveloppe”, (?) which afterwards uuite to 
form the hinge. Brooks, in discussing this point recently in regard to 
the Anierican oyster, observes that the shell from the first consists of 
t w o  distinct halves, which derelop from a small, irregular, transparent 
tract which lics in and athwart the dorsal groove or depression-his 
blastopore. 

If it is also borne in mind, as I hare before observed, that the pecn- 
liar character of this groove and the true blastopore have apparently 
escaped the observation of the last-named author, then we may be 
justly allowed to entertain some doubts as to tlie correctness of his in- 
terpretation. On the other hand, the description given by Hatscheli of 
the first appearance of the sliell in Teredo, agrees perfectly with that 
observed by me in Ostrca, and nTe may, as it appears to me, with safety 
assume that the derelopment of the shcll i 7 b  all mollusks takcs place i n  tlte 
same way. This admits of no question ; and, as the la&nanied intresti- 
gtltor very justly observes, i t  is a weighty argument in support of the 
position so ably defencled by Von Jhering, riz, the theory of the mono. 
phyletic descent of the Mollusca. 

Mean.rrhilo, the ectoderm frees itself over almost the whole circumfar- 
elice of the embrj-o from the entoderm, SO that now, for the first tirue, a 
body cavity (segmentation cavity) becomes apparent ; a crown of cilia 
is also developed above the mouth, and the velar area (includecl by the 
ciliary girdle) is composed of coliiniiiar cells (Pig. 9). The entoderm has, 
meanwhile, enlarged and includes a spacious stomach ca8vity, from which 
a sac-like outgrowth is developed below, which still ends blindly, but 
which will afterwards be fused with the ectoderm to form the anal end 
of the intestine. 

I n  the stage of development attained by the next day (Fig. lo), t h e  
shell has grown considerably in size. It nom covers a large postion of 
the body, and, as indicated by treatment vitli acids, is already in part 
composed of lime carbonate. After the application of dilute acetic acid 
there remained only a tough membrane of conchioline. The ectoderm 
:ells, whicb lie below the shell, have by this time become extremely flat- 
tened and transparent, so that one c:tn no longer make out their con- 
tours, and with difficulty their highly refringent nuclei. The larva (Fig. 
11), which now takes in nourishment, moves about with a lively motioii 
and begins to grow slowly ; the ~wlum now forms a proniineiit portion 
of the body, which Will be entirely covered by the shell as the latter 
grams larger. The velar area, which is inclncled by t#lm ciliary cro~rn of 
the velum, is already slightly thiclrened in the center, the rudiment of 
tho velar plate. A funnel-shaped ~ s o p h a g n s  passes into the vide pear- 
shaped stomac’h which communicates posteiiorly with the exterior 
through the intermediation of the intestine. 

After the appearance of pigment on various parts of the body (velar 
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plate, esophagus, and blind fiaccular portion of the stomach), the brood 
begins to assume a gray or bluish color. The dimensions of the valves 
are now Omln . lG (abont i& of an inch) j their form is almost circular, ex- 
cept the hinge border, mlrich is straight. As already noted by Lacaze- 
Duthiers, the hinge a t  this stage is already prorided with tceth. One 
may now note that the whole animal is withdrawn within the shell from 
time to time. This is eEected principally by the help of B dorsal and a 
ventral mnscle, ds and vs, which originate near the hinge border, and 
areiuscrted a t  the base of the velum. These muscles are formed of 
branched, attenuated, mesodernml cells, the branches of which traverse 
the body cavity in various directions. Several of thesc cclls, which ex- 
tend across from the left to the right half of the shell, have been aggre- 
gated into a group, and form a distinct adductor muscle, sp. Whenever 
the larva swims it thrusts the head or velar end of tho body out of the 
shell, and partly turns it outwards over the edges of the latter anteriorly. 
The preoral ciliary crown consists of a doublc row of long cilia. If the 
velar area is viewed from above, the cilia will bo found implanted upon 
two nearly approximated rows of almost rectangular cells. From each 
of these cells two cilia arise, which in stained preparations may bo traced 
for some distance into the cellular protoplasm. I was unable to detect 
a postoral ciliary band, although the cephalic cxtremity of the embryo 
behind the preoral band is clothed with cilia. The velar area now con- 
sists in great part of a single layer of very much flattened cells, which 
can scarcely be clefiiied even when aided by the presence of their stained 
nuclei ; or11g in the center is there a marked thickening, which projects 
inwards, composed of distinct layers of ectodermal cells (tp). This is 
the structure which me have heretofore been designating by the name 
of velar area (topplaut; German, Sclu%te&latte), and from which the 
snpramsophagcal ganglion is developed. A longitudinal groore appears 
to  divide this ares suporficidly iuto tmo halves, but in consequence of a 
black pigment which is usually developed in this region, I could not 
make j t  out distinctly. Peripheral nerves, which pass outwards from 
the central velar thickening, such as were obscrved in the larvze of 
Teredo by Hatschek, were not encountered by me. The abovemen- 
tioned ectodermal thickening appears to  have been noticed in the lama1 
oyster by Davaine, as well as by Lacaze-Duthiers, but was at first re- 
garded by both as the oral opening-an error which was afterwards rec- 
tified by the last-named investigator. 

Together with the other parts of the body the intestinal canal has 
also lxogressed in derelopment, the esophagus, vhich has been pig- 
mented with a brown color, has groan longer, and its anterior portion 
has been widened, and become funnel-shaped. The cavit'y of the 
stomach has grown in length, and a constriction divides it into an up- 
per and a lower portion. From the upper portion on the IeR and right 
Rides a large round blind sac ( I )  bas been developed, which const'itutes 
the rudiment of the liver, while at the level of the constriction the in- 
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testine arises, making a couple of bends upon itself before opening 
into the mantle cavity (nzh). The entire internal surface of the alimen- 
tary canal is clothed with cilia, with apparently the exception of the 
hepatic diverticulum (Z), the internal surface of which it is ilifacult to  
observe in consequence of the presence of a black pigment. 

At the point where the rudimentary foot was formerly doveloped, a 
thickening of the ectoderm is now formed, of the same character as that 
already described as arising in the center of the velar area. This mass 
also contains a large number of nuclei; but whether the pedal ganglion 
is developed from it, I have not been able to make out, nor could 'I dis- 
cover the presence of auditory vesicles, though Lacaze-Duthiers claims 
to have seen them. Nor was I more fortunate in detecting the presence 
of excretory organs, although I made special efforts to discover them; 
otherwise the iiumerous points of agreement, of tho larva (trochophora) 
of the oyster with those presented by Teredo, were complete, with only 
these slight exceptions. Perhaps renewed inrcstigation would shorn 
that the segmental organs also are not wanting. Older stages than 
that represented in Pig. 12 I was unfortunately not able to investigate, 
so that regarding the length of the period which intervenes between the 
time when the larvz are set free, and the time at which they fix them- 
selves, as well as the changes which they undergo during this period, I 
am unable to affirm anything. 

The difficiilties encountered in distinguishing the young oyster, im- 
mediately after it has attached itself, I beliere I hare entirely overcome: 
and instead of using the ordinary collector for this purpose, which is 
covered with a mixture of lime axid sand, a collector should be used 
which is covered with an even coat of dean lime; for the numerous 
little asperities due to the presence of the sand grains; make i t  difficult 
even for tho sharp-sighted oyster fishermen to distinguish the shells of 
tho young oysters on the collectors of the usual form. In  order to have 
the surface as even as possibld, I used panes of glass instead of the usual 
form of collector, though this is not positively necessary. After om of 
these panes OS glass had been immersed in tho mater for eight days, 
severaI young oysters were found to be attached; of these the largest 
measured Omm.85 (about & inch), and the smallest scarcely On1m.67 (about 
& inch) in diameter, though tho letter was already visible to the naked 
eye. 

The experiments instituted by Dr. ne Leeuw and mFself, in order to 
learn if the young oysters would fix themselves in inclosed basins, hnru 
not yet been completed. 

Before closing, I would call attention in this place to a probable 
enemy of oyster brood. In  my aquarium, in which a mother oyster 
vas placed, and vhich every now and then threw out a great qnantity 
of brood, there mere also a couple ofactiniae of the sarriu species jv\.hiuh 
is very often obserreci attached to oy~tersholls. It occurred to nic that 
the quantity of brood mas dimiiiishiug too rapidly, and upon mttking 
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an investigation of the matter I fonnd a number of small bluish-gray 
pellets, a couple of millimeters in diameter, floating about in the water. 
Just  then I saw one of the actiniz eject a similar pellet from its month. 
Upon investigating one of these pellets microscopically I learned t8hat 
it consisted of nothing else than the empty shells of young oystcrs, the 
remains of the ingested food of the actiuia. Although I do not believe 

"that the actiuiz, under ordinary natural conditions, have the opportu- 
uity to destroy as many larva as noted above, they may, however, be 
ab10 to destroy great quantities, as they are present in great numbers, 
attached to the old oysters a t  the sea bottom. 
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Bxplanatioic of the Plate. 

FIG. l.-sogmontod cgg shomiug tho  largo vcgotativc cell bolom, and the uumcrous 
animal 0011s above. 

FIG. 2.-01dcr stzbpo, socii from above, showing tho two entodormal culls shimiucriug 
through €rom bclow. 

FIG. 3.-Embryo sccn from tho side, shomiiig tho commonccment of tho gastrular 
invagination. 

FIG. 4.-Moro advanccd stago, soon in  optic section, shoning the ciitoilorninl iuvagi- 
nation and tho conimeiiceuaut of telia shell gland j ec, cctodcrm ; en, onto- 
dcrin j 0, gastrula ~noutli--blastoporc : 816, shell g1:incl. 

FIG. 5.-Still oldor embryo, socii from the sidc ; o, foot j tho other lottcrs with tho same 
significatiou a0 bofore. 

FIG. &-Tho sanio stage see11 in optic scotiou ; me,  rncsodurm ; d, gastrula car i ty  or 
arclientoron, 

&,IC. 'I.-Enibryo o m  da,y oldor, won from tho anterior end, shoi~iug  tho triangular 
opcniiig of tho blastoporc. 

FIG. 8.--The E I L ~ U  stage iu optic soctiou. 
I-IG. %-Embryo one day older, soon iu section, with ciliary crowii (vellum), EtomrtCh 

FIG. 10.-A Inoro advaiiccd stage SOCII from tlio aide, with tho fjhlcll furthor dorclopod. 
FIG. 11.-LILrVa still mor0 advancod, wit11 volar disk or area dcvclopiug, tho CClllral 

tIiiolconing of which, fp, is appwent; a, :uius; e, roctnl end O f  intestine j 
vi, stomach ; at, st sop hag us j tp, rudiment of suprmsophagoal gangliou. 

FIG. p2.-Me)ro advanced larva with a doublc prooral girdlo of cilia, hcpatio sac,  US- 
clos, and rudimont of supracusophagcal ganglion dovelopctl; ds, dorsa1 
pallial musolo ; 1'8, vontral pallial niascle j 8p, adductor muscle ; 6, hcpatio 

Tho remaining 
lettors havo tho samo signification as in provious figures. 

cavity, and rurlimciit of tho shall dW610pCd j 8,  shell. 

or clivcrticnlum of tho stoniacli ; mh, rtlwtlo cavity. 
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C A R P  P B O P A Q A T I O N  A N D  BLUE OAEP. 

BY GEORGE ECKARDT. 
[From o letter to  Prof. 8. F. Buird.] 

I am here to construct spawning ponds in Forest Park for the Missouri 
Fish Commission. The success it had last year in those park ponds is 
not satisfactory, but good enough to fill all the applications. We have 
carp six months old from 4 to 14+ inches long and in very fine condition, 
only not of the right shape. I have to go to Germany, militaria causa, 
and will bring over some adult blue carp for the Missouri Commission 
next February. The blue carp is just the fish for the country, because 
it likes warm climate better than the other, and is only spawning when 
they have a good summer in Germany. 
ST. LOUIS, Mo., December 8, 1882. 

FEEDXNGI C A R P  WITll I N D I A N  COILN. 

B y  CARL NPCKLAS. 

[From “Doutschc-Fischerei-Zeitun8r,” vol. V, No. 38, Stettin, Soptembm lp, 1%32.*] 

What would be the proportion of nutritive matter in 1 kilogram of 
boiled Indian corn if mixed with 1 kilogram of “meat-flourP 

According to Professor Wolff, LLmeat-flourn contains: G 8  per cent. of 
digestible albumen, no hydrates of carbon, and 11.2 per cent. of fat; 
Indian corn, 8.4 per cent. of albumen, 60.6 per cent. hydrates of carbon, 
and 4.8 per cent. of fat. The proportion of nutritive matter in “meat- 
flour” is, therefore, Nh : Nfr = 1 : 0.4; and in Indian corn 1 : 8.6; conse- 
quently the proportion in Indian corn is 21.5 times greater than in 
“meat-flour.” I n  1 kilogram (1,000 grams) “meat-flour” there are con- 
tained 680 grams albumen, no hydrates of carbon, and 112 g a m s  fat  ; 
in 1 kilogram Indian corn: 84 grams albumen, GO6 grams hydrates of 
carbon, and 48 grams fat. Even if one were to suppose-which, how- 
ever, is hardly possible-that, in feeding carp, the proportion of nutri- 
tive substances is immaterial, and that only the quantity of albumen is 
essential, it would tske 8 kilograms of albumen to reach the same 
quantity of nutritive substance as 1 kilogram meat-flour,” because 
the quantity of albumen in 8 kilograms Indian corn is about the same 
as that contained in 1 kilogram c‘meat-flour.n Indian corn is, there- 
fore, among the most irrational and expensive articles of food for carp. 
Boiling does not change this, but only tends to  make the Indian corn 
a little more digestible. If you boil 1 kilogram Indian corn with 3.5 
kilograms dry blood, 80 that the fluid is entirely absorbed by the corn, 
you will get the right proportion of nutritive substances, viz: about 
1 : O.G. It is preferable to make a paste of corn-meal and blood in the 
above mentioned quantities. 

“Fiitteruug der Kurpfcn mit Mais.” Trandated from German by H. Jacobson. 
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THE FIRST DECADE O F  THE UNITED 6TATES F I S M  COl?IMIS810111r 
I T 8  PLAN O F  WORK A N D  ACUORI[PLIIJIED EESULTS, BCIENTIFIQ 
A N D  ECONOMIOAL 

B Y  8. BIRQWN GOODE.” 

There are nine departments of the government devoted, in part or 
wholly, to resoarches in pure and applied sciencethe Geological 
Survey; the Coast and Geodetic Survey; the Naval Observatory; the 
National Museum ; the Department of Agriculture; the Entomological 
Commission; the Tenth Census, with its special agencies for the study 
of the natural resources of the country; tho Smithsonian Bureau of 
Ethnology, and tho Commission of Fish and Fisheries. The Smithso- 
nian Institution, established upon an independent foundation, should 
also be mentioned, as well as the Medical Museum of the Army, and tho 
various laboratories under the control of the Army and Navy Depart- 
ments. 

Tho GeologicaI Survey is not now carrying on any of the schemes of 
zoological and botanical investigation engaged in by its predecessors. 

The work of the Entomological Commission and that of the census, 
though of extreme importance, are limited in scope and duration, while 
that of the Agricultural Department is necessarily, for the most part, 
economical. 

The work of tho National Museum is chiefly confined to the study of 
collections made by government surveys or individual collectors and 
sent in to be reported upon. 

The work of the Fish Commission, in one of its aspects, may perhaps 
be regarded as the most prominent of the present efforts of the govern- 
ment in aid of aggressive biological research. 

On the 9th of Pebruary, 1874, Congress passed a joint resolution which 
authorized the appointment of a Commissioner of Fish and Fisheries. 
The duties of tho Commissioner were thus defined: “To prosecute 
investigations on the subject (of the diminution 09 valuable fishes) with 
the view of ascertaining whether any and what diminution in the number 
of the food-fishes of the coast and the lakes of the United States has 
taken pl<we; and, if so, to what causes the same is due; and also whether 
any and what protective, prohibitory, or precautionary measuros should 
be ,adopted in the premises, and to report upon the mme to Congress.” 

The resolution establishing the office of *Cornmissonor of Fisheries 
required that the person to be appointed should be a civil oiXtcer of me 
government, of proved scientific and practical accluaill tance with tho 
fishes of the coast, to serve without additional salary. The choice was 
thus practically limited t 3  a single man, for whom, in fact, the ofice had 

YRend buforo the hcr iccm Association for the Advnncumcnt of Soicnoo, Boston, 
August 28,1860. 
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been created. Professor Baird, at that time assistant secretary of the 
Smithsonian Institution, was appointed and entered at once upon his 
duties. 

The summer of 1880 marks the tenth seasq of active work since its 
inception in 1811. The Fish Commission now fills a place tenfold more 
extensive and useful than a t  first. The present essay aims to show, in 
a general way, what it has done, is doing, and expects to do-its purposes, 
its methods, its results. 

The work is naturally divided into three sections : 
1. The systematic investigation of the waters of the United States and 

the biological and physical problems which they present. The scientific 
studies of the commission are based upon a liberal and philosophical 
interpretation of the law. In  making his original plans the Commis- 
sioner insisted that to study only the food-fishes mould be of little 
importance, and that useful conclusions must needs rest upon a broad 
foundation of investigations purely scientific in character. The life 
history of species of economic value should be understood from bogin- 
ning to  end, but no less requisite is it to know the histories of the 
animals aucl plants upon which they feed or upon which their food is 
nourished; the histories of their enemies and friends and the friends and 
foes of their enemies and friends, as well as the currents, temperatures, 
and other physical phenomena of the waters in relation to migration, 
reproduction, and growth. A necessary accompaniment to this division 
it; the amassing of material for research to be stored in the national aad 
other museums for future use. 

2. The investigation of the methods of fisheries of past and present, 
and the statistics of production and commcrce of fishery products. Man 
being ope of the chief destroyers o f  fish, his influence upon their abun- 
dance must be studied. Fishery methods and apparatus must be 
examined and compared wjth those of other lands, that t,he use of those 
which threaten the destruction of useful fishes may be discouraged, and 
that those which are inefficient may be replaced by others more service- 
able. Statistics of industry and trade must be secured for the use of 
Congress in making tfeaties or imposing tariffs, to show to producers 
the best markets, and to  consumers where and with what their needs 
may be supplied. 
3. The introduction and multiplication of nseful food-fishes through- 

out the country, especially in maters under the jurisdiction of the 
general government, or those common to several States, none of which 
might feel willing to make espcnditure for tho benefit of the others. 
This work, which was not contcmplsted when the conimission was 
established, was first undertaken at tlic instance of tho American Fish 
Cultural Association, whose representatives induced Congress to  mako 
a special appropriation for the purpose. This appropriation has since 
been renewed every year on a more bountiful scale, and propagation is 
at preoent by far the most extensive branch o i  the work of the commis- 
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sion, both in respect of number of men employed and quantity of money 
expended. 

Although activity in this direction may be regarded in the light of 
applied rather than pure scientific work, it is particularly important t o  
tlie biologist, since it affords opportunities for investigating many new 
problems in physiology and embryology. 

The origin of the commission, its purposes, and methods of organiza- 
tion, having been described, it now remains to  review the accomplished 
results of its work. In  many departments, especlialy that of direct 
research, most efficient services have been rendered by volunteers; in 
fact; a large share of what has been accomplished 'in biological and 
physical exploration is the result of unpaid labor on the part of some of 
the most skillful American specialists. Although it mould be interest- 
ihg to review the peculiar features of the work of each investigation, 
the limits of this paper will not allow me to  do so, or even to mention 
them all by name. 

Since the important fisheries center in New England, the coast of this 
district has been the seat of the most active operations in marine research. 
For tori ycars the cornmission, mith a party of specialists, has devoted 
tlie suinuer season to work at  t h e  shore, at various stations along the 
coast, fi.om Connecticut to Nova Scotia. 

A suitable place having been selected, a ternporaq' laboratory is 
fitted up with the necessary appliances for collection and study. In this 
are placed from ten to twenty tables, each occupied by an investigator, 
either an oflicer of the cornmission or a volunteer. From 1S7S to lS79, 
important nit1 was rendered by the Secretary of the Navy, mho detailed 
for this service a steamer to be used in clrcdging and trawling, and this 
year the steniner built expressly for the cournissiou is employed iu the 
same manner." 

The regular routine of operations a t  a summer station includes all the 
various forms of activity known to naturalists-collecting along the 
shore, seining upon the beaches, setting traps for animals not otherwise 
to  be obtained, and scraping with dredge and trawl the bottom of the 
sea, at depths as great as can be reached by a steamer iu a trip of three 
days. I n  the laboratory are carried on the usual structural and sys- 

1871. Wood's Holl. _ _  . - . - - __. -. . . - _ _  . . . -. _ _  - - - . . - - -. . --. 345 
1872 Enstport, 200 by hand, 35 by stenmor .___.. ..__.. .._. --.-.-----.----- .... 2% 
1873. Portland . . . -- -  . - . - -. . . . __. . . _._ ._ --. .. _ _ _ _  ._ . _ _  - .. . -. . - - - --. .-. --. - - -. 149 
1874. Noaiilc . .-. . - - - -  - .__. .__ .-.. . _ _  . _ _ _  __. _ _  _ _ _ _ _ _  . - - -  -----. ... . .. _ _ _ _  2J3 
1,378. Woncl's Hall ..--..-..., _........_...______..-..--. -.--------------- ..___. 1G9 
1877. Salem ._... - - - -  ..... ---  ..__.__I..._.____...---... -..-.-..-..---.- ._..._ ] 378 Halifax ..... ..--- ...... ._..__._.._._.____._.--..-.. ----. ---.- ....._. _. 
1878. Glouccster . - - - - - - - - - . . - -- .. _ _ _  - . ._ __. _ _ _  _. - - . . - - -. --- --. - - -  - - . - - -. . 
1879. Provincotow ll.-----.-....--.. ...--....--...-. ..---- - - - -  - ..__.._. ._____ 

. -. -. . 1,500 

- 
* Tho numbor of dredging and tramling stations on record is as follows : 

-. . . . _ _  -. . . -. . . 

- 
Total in ronnd numbers. - - . . . -. . . . - - - -. . -. . . -. -. . . . - - . . .-.-I. . 

Tho number of soine hauls is about GOO. 
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tomatic studies; the preparation of museum specimens and of reports. 
Since the organization of the commission, the deep.sea work and the 
investigation of invertebrate hair, has been under the charge of Pro- 
fessor Verrill, who had for many years before the commission was cstab- 
lished been studying independently the invertebrate fauna of New En- 
gland. 

In addition to what has been done at the summer station, morc or less 
exhaustive investigations have been carried on by srtialler parties on 
many parts of the coast and interior waters. The Sauna of Grand 
Rapids, and other oE-shore fishing grounds, has been partly esplored. 
In 1872,1873, and 1874, dredging was carried on from the Coast Survey 
steamer Bache, by Professor Packard and Mr. Cooke, Pro€essor Smith,  
Mr. Harger, and Mr. Rathbun. In 1870 Mr. II. L. Osborn spent three 
months in a cod schooner collccting material on the Grand Banks, ana 
Mr. N. P. Scudder as long a t h e  on the halibut grounds of Davis, 
Straits. 

A most remarkable series of contributions have been received €rom 
the fishermen of Cape Ann. W e n  the Fish Cominission had its head- 
quarters at Gloucester, in 1S78, a general interest in the zoloogical work 
sprang up among tho crews of the fishing vessels, and since that time 
they have been vieing with each other in efforts to find new animals. 
Their activity has been stimulated by the publication of lists of their 
donations in the local papers, and the number of separate lots of speci- 
mens received, to the present time, exceeds eight hundred. Many of 
these lots aro large, consisting of collecting-tanks full of alcoholic speci- 
mens. At least thirty fishing vessels !low carry collecting-tanks on 
every trip, and many of the fishermcn, with characteristic superstition, 
have the idea t h a t  it insures good look to have a tank on board, and 
mill not go to sea without one. The number of specimens acqnired in 
this manner is at least fifty or sixty thousand, most of them belonging 
to species unattainablo. Each halibut vessel sets, twice daily, lines from 
ten to fourteen miles in length, with hooks upon them six &et apart, 
in water twelve hundred to eighteen hundred feet in depth, and the 
quantity of living forms brought up in this manner, and which had 
never hitherto been saved, is very astonishing. Over thirty species of 
fishes have thus been added to the fauna of North America, and Profes- 
sor Verrill informs me that the number of ncw and extra-limital forms 
thus placed upon the list of invertebrates cannot be less than fifty. 

A permanent collector, Blr. Vinal N. Sdwards, has been einployed at 
Woocl's Holl and vicinity since 1871, and many remarkable forms have 
also been discovered by him. 

No dredging has yet been attempted by the commission south of Long 
Island, though much has been done in shore work, especinlly among the 
fishes, by special agents and friends of the cornmission, and by the 
parties stationed here and there in tho work of fish culture. Mr. E. G. 
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Blackford, of Fulton Market, New Pork, . by carefully matching the 
market slabs, has added at least ten species of fishes to the fauns of the 
United States. Mr. I?. Mather is studgiug the fish of Long Island and 
the Sound. Dr. Yarrow, Mr. Earli, and others, hare collected from Cape 
May to Key West. The Gulf States coast \vi18 explored last miher by a 
party conducted by Mr. Silas Steariis, mho spent nine months in study- 
iug the food-fishes and apparatus for the census. The entire Pacific 
Coast has beon scoured by Professor Jordan €or the commission and 
the ccnsus, and the ichthyology of that region has been enriched by the 
discovery of sixty species new to the fauna, forty of them being new to 
science. A similar investigation on tho great lakes has been carried 
over a period of several years by Mr. Niluer and Mr. Kumlien, The 
ichthyology of tho rivers of the country has received much attention 
from the many experts employed by the commission in tlio fish-cultural 
vork. 

I n  addition to these local studies may be mentioned tho general 
explorations such as are now being carried on for the oyster, by Nr. 
Ernest Ingersoll aud nk. John A. Ryder, for tho shad by Colonel 
McDonald, for the smelt aud the Atlantic salmon by Nr. C. G. Atkins, 
and tho quinnat salmon by Mr. Livingstou Stone. 

A partial indication of what has been accomplished may be found in 
tho number of species added to the various faunal lists. Take, for 
instance, the cephalopod mollusks of New England. In Professor Ver- 
rill’s recently published mouog’r~phs tffeiity species are mcntion$d, 
thirteen of which are now to science. Ten years ago only three were 
known. 

I am indebted to Professor vbrrill for the followiug estimate of the 
number of species added within the past ten years to the fauna of New 
England, mainly by tho agency of the Commission: 

Cruatncch .............................................................. 
Pyouo onida ........................................................... 
Vormes .............................................................................................. 
Mollusca. ............................................................................................ 
Echinodermata.. ..................................................................................... 
Ant,homoa ............................................................................................. 
Tanicnta ............................................................... ’ I zoe ................................................................ 
1,rc~ohiopodn. 
Sponges ................................................................ 
A ~ ~ l o p h  a, ............................................................................................ 

Totnlinronnnnum~ers .......................................... 

4 n n d i a .  .............................................................. 

........................................................... 1,” Y 

c 
R 4 f --- 

105 103 298 
6 10 15 

07 208 305 

20 25 51 
50 01 147 
5 .......... 6 
10 80 90 

800 1,000 I 1,800 
---- 

It is but just to say that many of these species mere obtained by Pro- 
fcssor Verrill in the courae of his independent explorations in Maine 
and Connecticut prsvious to 1871. 
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A similar estimate for the fishes indicates the discovery of a t  least 
one hundred species on the Eastern Atlantic coast within ten years; half 
of these are now to sciencc. Forty species hare been added to tho 
fauna north of Cape Cod; sixteen of tkiese are new and have been found 
within three years; seventeen have been described as new from the Gulf 
of Mexico; sixty, and more, have been added upon the West coast. 
Tho results of the summers’ campaigns arc worked in winter in the Pea. 
body Museum of Yale Collcge, under the direction of Professor Verrill, 
and by the specialists of the National Museum. 

One of the important features of the work is the preparation of life 
histories of the useful marine animals of the country, and great quanti- 
ties of material have been accumulated relating to almost every species. 
A portion of this has been published, more or less complete biogaphical 
monographs having been printed on the bluefish, the scup, the menhaden, 
the salmon, and the whitefish, and others are nearly ready. 

Another monograph which may be referred to in this connection is 
that of Mr. Starbuclr on the whale fishery, giving its history from the 
earliest settlement of North America. 

Tho temperature of the water in its relation to tho movements of fish 
has from the first received special attention. Observations are macle 
regularly during the summer work, and a t  the various hatching stations. 
At the instance of the Commissioner, an extensive series of obervations 
have for several years been made under the direction of the Chief Signal 
Oflicer of tho Army, a t  light-houses, light-ships, life-saving and signal 
stations, carefully chosen, along the whole coast. This year thirty or 
more fishing schooners and steamers arc carrying thermometers to 
record temperatures upon the fishing grounds, a journal of the move- 
ments of the fish being kept at tho same time. One practical result of 
the study of these observations has been the demonstration of the cause 
of the failure of the menhaden fisheries on the coast of Maine in lS79- 
D Failure on account of which nearly 2,000 persons were thrown out of 
employment. 

Another important series of in-zstigations carried on by Commander 
Beardsley, of the Navy, shows the error of the ordinary manner of using 
the Casellu-Miller deep-sea thermometer j still another series made by 
DrkKidder, of the Navy, and to be carried out in future, had for its object 
the determination of the temperature of the blood of marine animals. 

Observations have also been made by Mr. Milner upon the influence 
of a change from sea mater into fresh mater and from fresh water into sea 
water upon the young of different fishes. 

Mr. E. J. Rice carried on series of studies upon the effect of cold in 
retarding the clevelopment of incubating fish eggs. 

A series of analyses have been made by Professor Atmater to doter. 
mine the chemical composition and nutritive value of fish as compared 
with other articles of food. This investigation is still in progress. 
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In connection with the work of fish-culture much attention has been 

paid to embryology. The breeding times and habits of nearly all of our 
fishes have been studied, and their relations to water temperatures. 
The embryological history of a number of species, srich as the cod, shad, 
alewife, salmon, smelt, Spanish maclierel, striped bass, white perch, 
and the oyster, have been obtained under the auspices of the cornmiti- 
sion, by Messrs. Brooks, Eydcr, SchAYer, Rice, and others. 

The introduction of new species in water in which they were previously 
unknown is of special interest to the student of geographical distribution. 
Through the agency of the commission the German carp has already 
been placed in nearly every State and Territory, although the work of 
distribution has only just begun, and tho tench ( P i ~ c n  vulgaris) and the 
golden orfo (Idus melanotus) have been acclimated; the shad has been 
snccessfully planted in the Mississippi Valley and on the coast of Cali- 
fornia, and the California salmon in the rivers of the Atlantic slope. 
The maraena, or lake whitefish, of Europe has been introduced into B 

lake of Wisconsin. It is not my purposo to speak of the great success 
in restocking with shad and salmon several rivers in which the supply 
mas almost exhausted, and in planting the Schoodic salmon in numer- 
ous lakes. As an aat of international courtesy California, salmon havo 
been successfully introduced into New Zealand and Germany. Tho 
propagation work has increased in importance from year to year, as may 
be see11 by the COIlStzLKlt illcrease in the amount of the annual appropria- 
tion. A review of the results of the labors of the commission in increasing 
the food supply of the country may be found in the annual reports, tho 
rude appliances of fish-cultnre in use ten years ago have given way to 
scientifially devised apparatus, by which millions of eggs arc hatched 
where thousands were, and the demonstration of the possibility of stock- 
ing rivers and lakes to any desired extent has been gseatly strengthened. 
h i s  work was for six years most ctliciently directed by tho late Mr. 
James W. Milner, and is now in charge of 3hj. T. 13. Ferguson, also 
commissioner for the State of Maryland, by whom has been devised the 
macliinery for propagation on a gigantic scale, by the &id of steam, 
which is now so successfully in use. 

The investigation of the statistics and history of tho fisheries has per- 
haps assumed greater proportion than was a t  first contemplated. One 
of the immediate causes of the establishment of the commission was tho 
dissension between the liuc and not fishermen of Southern Now England 
with reference to laws for the protection of the deteriorating fisheries of 
that region. The first work of Professor Baird, as Commissioner, was 
to investigattto the causes of this deterioration, and the report of that 
yea78 work includes much statistical material. I n  the saine year a 
zoological and statistical survey of the great lakes was accomplished, 
and various circulars wero Sent out in contemplation of the proparation 
of monographic reports upon tho special branches Of the fisheries, some 
of which have already been llublished. 
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In 1577, the Commissioner and his staff were summoned to Ealifaa 
to serve as witnesses and experts before the Halifax ITishery Commission, 
then charged with the settlement of the amount of compensation to be 
paid by the United States Cor tho privilege of participating in the fish- 
eries of the provinces. The in€ormation at that time available coneern- 
ing the fisheries was found to be so slight and imperfect' that ;I plan for 
systematic investigation of th  esubject was arranged and partially under- 
takela. The work vas carried on for two seasons with some financial 
aid from the Department of State. In  IS70 an  arrangement was made 
with the Superintendent of the Tenth Census, who agreed to bear a part 
of the espense of carrying out the scheme in full. Some 'thirty trained 
experts are now engaged in the preparation of a statistical report on the 
present state and the past history of the fisheries of the United States. 
This mill be finished next year, but the subject mill hereafter be contin- 
ued in monographs upon separate branches of the fisheries, such as the 
IIalibut Fishery, the Mackerel Fishery, the Shad Fishery, the Cod 
Fishery, the Derring Fishery, the Smelt Fishery, and various others of 
less importance. 

Hundreds and even thousands of specimens of a single species are 
often obtained. After those for the National Museum have been selected, 
a great number of duplicates remain. These are identified, labeled and 
made up into sets for exchange with other museums and for distribution 
to schools and small museums. This is in accordance with the time- 
honored usago of the Smithsonian Institution, and is regarded as an 
important branch of the work. Several specialists ar0 employed solely 
in making up these sets and in gathering material required for their 
completion. Within three ycars fi€ty sets of fishes in alcohol, including 
at least ten thousand specimens, have been sent out, and fifty sets of 
invertebrates, embracing one hundred and seventy-five species and two 
hundred and fifty thousand specimens. One hundred smaller sets of" 
representative forms are intended for educational purposes, to be given 
to schools and academies, are now being prepared. 

The arrangement of the invertebrate duplicates is in t,he charge of 
Mr. Richard Rathbun; of the fishes, in that of Dr. T. 31. Bean. 

Facilities have also been given to many institutions €or making 
collections on their own behalf. 

Six annual reports have been published, with an aggregate of 5,GBO 
pages. These cover the period from 1871 to 1578. Many I)apers relat- 
ing to the work have been published elseTvhere-particularly descriptions 
of new species and results of special faunal expIor a t' ion. 

AN EPITOXE OF TIIE IIISTORY OF TIIE COMMISSION. 

1871, 
The Uommissioner, with a, party of zoologists, established the first 

summer station at Wood's Holl, Mass., other assistants being engaged 
in a similar work at Cape Batteras and the Great Lakes. He also 
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personallj- inrestigated the alleged decrease of the fisheries in Southern 
Xew England, taking the testimony of numerous witnesses. 

1872. 
This year the summer station was a t  Eastport, Me., particular 

attention being paid to the herring fisheries. Tlie survey of the Great 
Lakes was continued. Dredging, under the direction of Professor 
Packard, was begun on the oiT-shore bauks. A t  the instance of the 
American Fish Cultural Association, Congress reqnosted the Commis- 
sioner to take chasge of the work of multiplying valuable food-fishes 
throughout t%e country. Work was begun on the shad, salmon, and 
whitefish, and the eggs of the European salmon were imported. 

1873. 
The summer headquarters were fixed at  Portland, Me. The oppor- 

tunities for research were greatly ii~crea~sad by the aid of the Secretary 
of the Navy, who granted the use of an eighty-ton steamer. 

Exploratioa in the outer waters between Mount Desert and Cape Cod 
mere calTried on in tho United States Coast Survey steamer Saohe.. 
Operations in fiiql1.cultui-e were carried on upon an extensive ncale. 

1S74-1875. 

made to introduce shad into Enrope. 
111 1874 the zoological work ceutered at  Noank, Comi. Tho attempt 

In  1875 tho station was for a I 

second time at  Wood's Iloll, wliere a permanent senside l i ~ b ~ r i ~ t ~ r y ,  
with aquarium, mas iiow established. The number of investigations . 
this year were about twenty. Tlie increase in the propagation work was. 
proportionately ninch larger. 

ISSG. 
This year tlic Conmissioner WIS uaable to take tho Ashes and useful 

invertebrates in behalf the commission Aeld for fishery investigations, 
having bcen inhtructed to exhibit, in coiiriection with the Pliiladelphia 
Interiiationnl Eshibition, tlie metbocls of fishailtiire and tho American 
fislieries. Much, liomever, was accomplished by siiigle investigators in 
various localities. The propagation work coiitiiiueil. Thin year the 
first carp were introduced from Germany. 

1S57. 
The field oP investigation was resumed a t  Saleiii, Mass., and lotcr a t  

&,Iifhx Nora Scotia. A larger steamer of300 tons inade deep-se:~ research 
possible. The Conimissioner and his s t d '  served i ~ s  experts before the 
DZTali€;Ls Fislierr Cominission. The 1,ropagatingffol.Ic was 011 tho iiicresse, 
and the gorer~iwent carp ponds were cstablislied in U"asllingto11. 

1ST8-1870. 
I n  1878 tlie suinrner station was a t  Gloncester, Nass.; in IS70 at 

Proriacetown. These coli tcrs of the fishing interests were selected $hat 
more attention might be devoted to studying tho history, statistics, and 

Cull, u. s. F. c., 82-12 Feb. 13, 1883. 
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nrcthods of the sea fisheries. A plan for the systematic investigation 
which seemed yearly more necessary in view of thc disseasions betweeu 
the Q1*oven~iiients of the Uiiited States arid Great Britain. In 1570 a 
combination was forrued with the Sul)eriutentIeut of the Tenth Census, 
by mhicli the Coriiinissioncr was euabled to carry inore rapidly formarcl 
this br;inc;li of the work. Specialists were clispateliecl to  all parts of the 
oomitrg to study the biological, statistical, aiid practical a s l ~ t s  of tho 
fisheries. In 1878 the breeding of cod atncl. haddoolr was ncuoniplished 
at  Gloucester. In 1879 the propagation of the oyster was accolnplished 
by co-operation with the Maryland Commission, u d e r  tho direction of 
Major B'erguson, and the distribution of the carp tlir0nghout tho 

. country was begun. 
1880. 

The Fish Hawk, a steamer 
of 484 tons, constructed exlmmly for the work of the corninission, lies 
at the wharf, now equipped for scieiitific research, h te r  to be employed 
in tlie propagation of the sea fish, such as the cod and the maclrerel. 
Over fifty invcstigetioiis are in the Geld in the service of the comInission. 
+The season was 01)ened by the participation of the commission in the 
International Exhibition at Bellin. The first-lioiior prize, the gift of 
the Emperor of Germany, was awarded to Professor Baird, not alone as 
a n  aeknowledgement that the display of the United States was the most 
perfect and most imposing, bnt as a persoual tribute to one who, in the 
words of the president of the Deutsoher Fischeric Verein, is regarded 
in Europe as the first fish-culturlist in the world. 

The summer station is a t  Newport, E. I. 

S C A R C I T Y  O F  BLACILE'ISII I N  TILE BOUTXI .  

B y  CHARLES C.  LESLIE. 

[NOTE.-IXI view of tho ininienso and 7 1 I l U S I l a ~  abundance of tho sea bass or black- 
fish, Sormnus afmritts, 011 tho coast of Soutliorn Now England, the follomiug note from 
Mr. C .  C .  Leslie to  0. Brown Cooiio postiesses x~iuch iutereflt :] 

We have noticed for the past Sour or five years the scarcity oE black- 
fish in tlie summer, and espccislly this summer. The sinaclrs here have 
not 1~1ade their expenses for the past two months. I have just seen 
Capt. S. M. Corker, one of oiir most expert blaclrfish fishcrmen, mho 
has been in the business for thirty years. He states that he lias never 
seen them so scarce as they are, aud that in former years they could 
catch enough to pay expenses during the summer. Captain Corker told 
me also, about the first of June, a vessel came into this port; lier cap- 
tain reported tliat hc sailed tlirougli acres of cotlfishes floating belly 
up bet.weeii EIatteras and Cape Henry. Tho fishes wore not dead, but 
very weak. 

CHARLESTON, 5. C., JUW 29, 1582. 
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OBBERVATIONS ON TIIE APLSOBPTION OF TIIE YELK, THE F O O D ,  
BEEDING, A N D  DEVELOPRIENT O F  P8IBRYO P~SIIES,  CORIPRIBIRGI 
S O M E  INVEBTPGATIONB CONDUCTED A'J! TILE CENTKAL HATOH- 
ERY, ARRIOIPY BUI'LDINQ, WASHINGTON, D. Us, IN 1SS2. 

B y  JOHN A. BYPPEIIS. 

I.-OBSERVATIONS ON TIIE NODE O F  ABSORPTION O F  TIIE YELK O F  
TIlE EMBRYO SHAD. 

The manner in which tlie y e k  of fish ova is absorbed or incorporated 
into the body of the young fish, especially in those fornis in which no 
vessels traverse the yelk beg, was €or a long time a puzzle to me. The 
yelk iii all cases diminishes in bulk progressively, not suddenly. This 
fact indicated that tlie process of absorption probably occupied a con- 
siderable time, snd that if a careful watch was kept up it might possi- 
bly be that, the observer mould be rewarded by the discovery of the 
manner of its acconiplishment. With this object in view, the writer 
careftilly observed young shad which had but recently left the egg, and 
in which j t  was to be inferred that the blood was about to be developed. 
My reaboil for choosing this stage of developnient was this: I knew, for 
example, that in species in which there was a complex system of vessels 
traversing the surface of the yelk sac, tho substance of the latter 
seemed to be absorbed by those same vessels in the form of corpuscles, 
which, as in the case of  Tylosurus, were unquestionably derived from 
the store o€ protoplasmic matter embraced by the p l k  ba8g. Aided a8 
I was by previous observations, which led me to undertake the investi- 
gation, the result proved that I was right in my anticipations regarding 
the manner in which the yelk of the young shad was absorbed, and that 
the heart, practically the vascular system here, was one of the princi- 
pal agents iii tho process, notwithstaiiding the fact that no true vitel- 
line vesvels are ever developed in this species. 

In  order that the process may be made clear to the reader, I have 
represented the anterior portion of an embryo shad in the accompanying 
figure, in which the relation of the heart to the jelk is shown as dis- 
tinctly as possible. Tho sketch represents the head end of the embryo 
with the yreitter part of tho yellr bag within tho field of view, the wholo 
being treated as a transparent object enlarged about 35 times. In  or- 
der to understand the process o€ yelk absorption, to be hereafter de- 
scribed, i t  mill be necessary for 11s t o  know the relation of the yelk to 
the rest of the embryo. The great mass of the yell< in the shad embryo 
at the prcsont Stage of derclopment is composed of coarse, irregular 
m:tstjes of very clear protoplasiriic makter, y. 

Thest: irregular ~uasses in turn seem to be separated from each other 
by a 1n:bteriaI which occupies tlie fiue interstices botmeen them. It, 
Ljg;iiii, is a pl'~JtOl)hSUl optically different in chttracter from that of the 
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masses which it envelops. The relation of the clear masses to the mesh 
work in which they are involved is shown in the figure. At  the sur- 
face of the ye14 mass, and next to the homogeneous mall y l q  of the yelk 
sac proper, the clear masses become smaller, and in sections, if they 
may bo implicitly trusted, they sometimes present the appearance of 
minute spheres or corpuscles. The immediate superficial envelope or 
covering of tho yelk sac yhy is homogeneous, both in the living em- 
bryo viewed as a transparent object, and also when examined in care- 
fully prepared sections. This superficial layer is different, again, in 
optical appearance from the clear masses and their matrix, already de- 
scribed, so that the organization of the yelk is found to bo  quite complex. 
This Iayer also covers the whole yelk, which is, therefore, truly ~t closed 

EXPLAXATION on PIUUILE. -=cad and forc part of yelk sa0 of young shad, just hatched, onlarged a5 
times. u, clear yclk masses involved in m piotoplnamic meshwork ; yhy, palish ambcr yolkhypoblast, 
which forma the innormost covering of ihc 3 elk; from its anterior portion blood-cella ztrc obsorved to 
be budding off into th3 segmentation cavity c ; sonlo arc also noticed in tho pericardial space p ,  and 
in t h o  hearb; pm, the posterior pcricerdial ~ u e i ~ ~ b ~ m o  joinoil to tho heart iind fufiod with tho extornal 
laxer8 ep a littlo way bolowpm; 3, iutcstino; nc,  notochord ; t ,  rudimcnt of tongue, seon throngh the 
traxispai ent walls of tho ohcoks ; IA, moutb ; I ,  Ioarpin of uppcr lip ; Irr, brain ; au, oar; hf, breast fln ; 
ms, spinal cord. 

m u  or vesicle. In  color this yolk covering is palish amber, quite differ- 
ent from the clear body of' tho yellr, and a t  the anterior portion of tho 
sac it is usually thicker than a t  any other point. In fact, just behind 
the heart, which is inclosed in the space p ,  this superficial layer is often 
heaped up in the form of a conical prominence, thus becoming several 
times thicker a t  this point than a t  any ofher place. On the upper or 
dorsal aspect of the yelk vesicle there is a longitudinal depression or 
furrow, along which the superficial yolk envelope is dopremed. In  this 
depression lies the cylindrical fore-gilt i, which, for the most part, after- 
wards becomes the esophagus of the more advanced conditions of de- 
velopment. There is no coniiection of any kind between tho intestine 
and the yelk sac at any time, suoh as has been described a8 connecting 
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the ~ol lc  and the intestine in some embryo sharks. The general form 
of the yelli wsiclc-, as iuey be seen in the figure, is ovoidal, slightly 
fiattened on its upper side, with a depression or furrov traversing the 
flattened portion lengthwise. It is entirely surrounded, on all sides, by 
a space filled with :L serous Euid. At the anterior end of the yellr vesL 
cle this space, in  tbe stage of (levclopinelit here described, is most ca- 
pacious, aud comprisex all that cevity marked by c between the posterior 
pericardial meinbrane pin, and tho yolk envelope yhy. This space 1 
have identitied with the scgmentatiou cavity, for reasons which i t  mill 
not be rieces~ary to present in detail iu this place. If the heart does 
not actually develop within this cavity, its iininediatc coiinection with 
this space is an incontestable fact. Practically the heart develops within 
it, as we have elsewhere described. In  the cod (Gadus) the mesoblast 
from which the heart is developed lies upon this space, and as develop- 
meut proceeds each step of the heart’s evolution may be watched most sat- 
isfactorily. At  most, tho only separation betmeen the pericardial spacep 
and tho lieart, is efccted by the development of the posterior pericardial 
niembraue pm,  which is usually of extreme tenuity in the stage of de. 
velopment here described. In  fact, I am not sure that the membrezle 
p m  may not be perforate, for the reason that blood corpuscles are almost 
always found in t he  pericardial space at about this stage pf development. 
In nJlosurus I am quite sure that the pericardial cavity is not &ut off 
from connection with the homologue of c, because iu that genus it is 
crowded, in some stages, with blood corpuscles, which vibrate iu  unison 
with the pulsations of the heart in tlie fluid in which both are imuiersed. 

In the shad, as in other species, the membrane pm is contiuuous with 
the splanchnopleural or peritoneal layer. As the venous end of the 
heart, just above pulsates, the membrane pm is pulled back and forth 
by the action of pulsatiou. Moreover, the membrane y m  is continuous 
with and .joined to the venous end of the heart, just above p,  and in 
front of c. Iu fact, the heart opens freely into the cavity c. Free com- 
munication is thus established between tho cavity of tlie heart itself 
and tho segmentation cavity, or the serous space which surrounds the 
yelk vesicle. 

We are nom ready to comprehend in a measure the manner in which 
the material of the yells is generally broken up into small spherules or 
corpuscles and sucked up oat of the space c by the heart, aud carried 
into the body of the embryo to be a,ppropriated in &he processes of further 
developmeut. On the snrfiwe of the structureless membrane yhy care- 
ful observation will reveal the fact that minute spherical prominences 
are developed. If one will be conten? to observe patiently for it 
couple of hours, these bodies will finally be seen to free themselves 
from all further connection with ylhy and to drop freely into the 
surrouudiiig fluid. The50 corpuscles are quite colorless and present 
the irregular globular appearance of the white blood cells found in 
Zliiman bloc d. Onringto their coutinual ribration in the serous mediiim 



182 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

in which they are found, on account of the persistent pulsation of the 
heart, I found it was impossible to ascertain whether they manifested 
any amoeboid movements or changes of form such as may be ob- 
served in the colorless blood cell. I n  the figure I have exaggerated 
the number visible a t  one time at this stage in order to shorn more clearly 
the steps of the process. In the embryo shad they are formed sparingly 
a t  first, but a t  a later period of development they become more plenti- 
ful. In  Tylosurus they are, however, formed in such myriads at  about 
this same stage that i t  would be quite impossible to count them. the 
serous fluid surrounding the heart being charged with vast nnmbers, 
which are in this instance,, however, already reddish in color, which is 
not the case with the shad, where the red coloring matter of the blood 
appears to be developed at  a later stage. It is a singular general truth 
that, in those species in which the pigmcntation of the body takes place 
early or while the embryo is still within the egg, tho blood cells become 
reddened much earlier than in those in which the pigmcntation is delayed 
or retwded. In  fact, i t  also appears to be generally true that the first 
lines of pigment cells are developed along the courses of the great blood 
vessels and in the neighborhood of specialized sensory organs. 

This, however, is leading us away from the subject in hand. As the 
yelk vesicle or sac diminishes in bulk i t  tends to become p ,inted ante- 
riorly. The external leyer of the yolk yhy, which, as we saw, affords 
the material for new supplies-of blood cells, becomes thickened ante- 
riorly, and sometimes even appears to be extended into a conical point 
directed towards the venous a n d  open end of the heart. This would 
indicate that the yelk was being consumed from its anterior extremity. 
The antsrior conical end of the yell< vesicle sometimes presents a granu- 
lar, or rather corpuscular, appearance after two-thirds of the whole has 
been absorbed. This condition is in Iceeping with what we observed a t  
an earlier stage, where, as in the figure, we saw the outer layer of the 
yelk gradually break up into corpuscles or spherules, which were taken 
up by the heart, although as yet there was 110 evidence of a complete 
circulation. Together with this diminution in the volume of the p l k  
vesicle, the membrane pm is drawn back, a t  its outer attached border, 
becoining more fuunel.shaped ; into this infundibuliform backward pro- 
longation of' the posterior pericardial membrane the conical anterior 
extremity of the yelk mass extends. Gradually the bulk of the yelk 
diminishes still more until it rcniains as a fusiform mass which is no 
longer prominent on the ventral side of the body of tho young fish. 
Ncaumhile the liver of the young fish has beeu more developed and the 
portal reiii makes its may over the dorsal aspect of the yclk towards 
the venous end of the lieart. It appears probablu that what now rc- 
mains of the yellc mag be taken up in part by the portal vein, but of 
this I am not well assured, further than to state that the portal vessels 
or channels appear in part to traverse wliat was formorly the segmenta- 
tion cavit y c. 
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Tlic peculiar, homogeneous protoplasi.nic wall of the yelk vesicle yhg 
persists to the last, 8,s I have learned from sections prepared from em- 
bryos in which the j-elli sac was almost eutirely absorbed. It vould 
thereforo qipear that the central clear portion of the YelIi ?/ was by 
degrecs trausformed into the superficial palish amber laxer which forms 
t h e  covering of the vesicle or sac. Of the forces a t  work in effecting 
this tl.arisibr!na;tio~i, we know nothing more than of the efficient cause 
of cle~elopment it!elf. 

T ~ U S  far we have discussed the absorption of only that part of the 
yellc which remained after thc enibryo shad hac1 left the egg. As we 
know that tlie roluine of the embryo previous to hatching is greatly in 
excess of the volume of the germinal disk, it is €air to infer that in addi- 
tion to the mode of yolk absorption liere described there must be another 
whicli will account for the growth of the embryo beforc? its heart lias 
developed enough to be an active agent in the process of yelk incorpo- 
ration. This scconcl method of yelk absorption lias been called iizttcssus- 
ception, and is the primary or initial mode. It supposes that the em- 
b r p  appropriates a part of the yelli during the early stages of develop- 
ineiit by a direct process of incorpor,ztion without the aid or interven- 
tion of a blooil vascular apparatus, as rndimentary cren as that which 
l ~ e  have ascribed to the embryo shad. The body of the embq70, super- 
imposed as  it is upon the yellr, is supposed to derive portions of mate- 
rial for further growth ns these are iieeded froin an “intermediary 
layer” (Vau Bnmbelre), which probablg corresponds to  our palish 
amber yell; envelope which covers the clear ~’ellr 1n:Ltcrial in the shad. 
This laysr, c~ l led  the couc7~e liwnzatogh&e by Vogt in his embrj-ological 
historj- of Coregonus palcctx, tlicmf’ore ikppears to play ai1 important part 
in the development of tho blood at, all stages both before and after the 
functional c2erelopment of the heart. Under. whatever name me know 
it, it is undoubted that in this layer a, process of cell and blood-cell 
diEerentiation takes place. This statement is grounded on two sets of 
facts ; namely, tlis observation of free nuclei in this layer by ernbryol- 
ogists, and the undoubted circumstance of the origination of blood cells 
from its surface. Blood cells, especially white ones, are known to be 
nucleated, 2nd no others m e  at first formed in the shad; it therefore 
follows that the nucleatioll must occur in the l a p  liere understood. 
Rupn’er* llas alliided to a siniilar process, but Srom what I have been 
able to gatlier from his writings he does not seem to h a m  been cloar 
in his Inidorstanding of tho layer, confounding it with the true hypo- 
blast. This opiriiori I was also led t o  adopt in my essays on the 
Spanish mackerel and silver gar, but I am now in doubt whether 
this view can be justified. My main reason being that I haye been 
unable to discover any evidence that the intestine of the shad origi- 
nates from this yelk envelope in sections prepared from such stages 

- 
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as ought to have exhibited it. I n  fact, the tract from which the intus- 
tine originates is independent of this outor yelk wall from the first. The 
rudiment of the iutestine, before thc: clevelopment of its internal cavity, 
is merely a Bat baud of cells somen-hat thicker in the middle line than 
at its edges, and lies just below the tract in which the aorta and cardi- 
nal veins are afterwards excavated. Upon referring to some of my 
noteb, bearing the date of February 27,1SS2, in regard to the struct- 
ure ofthe yelk sac of the land-locliecl salmon, I find the following re- 
corded: “As to the structure of tlio yolk sac, in making a dissection 
of a lively embryo, in a neutral salt solution, the epitholiiil (epiblastic) 
layer was found to be quite frcc from the yelli, so that it could be stripped 
entirely off from the  surface of the latter?’ It evidently was not 
continuous with the subjacent layer traversed by the coinplex blood-ves- 
aels of the yelk, but between the two there was an exceedingly thin ser- 
ous space. “On the ninth day after hatching, large numbers of red 
blood corpuscles were still found in the pericardiac space. Later, in 
diseased, or rather in what were probably injured specitncns, numbers 
of which were kindly brought me by Mr. Fred Matlier for study, I found 
large quantities of blood-cells in the serous space between the external 
or epiblastic and somatopleural covering of the sac and the vascular 
layer. In some cases tho posterior portion of the former was abnor- 
mally much distended, so that a large cavity was clweloped.” To con- 
tinue the reproduction of my notes, however, I further stated : “Beneath 
the outer layer and forming the inner wall of the serous space around 
the gelk, came the vascular hypo-blastic stratum i n  which the vitelline 
network of blood-vessels mas developed. This, like the outermost 
layer, could be removed entire from the contained yelk. The seg- 
mentation cavity, with which I identify one of tho serous spaces so 
resulting, may be either between the epiblast and vascular splanchno- 
pleural layer, or between the latter and the yelk?’ But the homologue 
of the segmentation cavity is probably the latter. Inside of the vas- 
cular layer I enmuntered the yolk vesicle proper, comparable with the 
palish amber layer of the shad. In  its superficial portion I find the oil 
spheres immersed. This stratum in fact is the L L  couolw lm!matoghne” 
of Vogt, which is as well developed in t he  embryos of Coregonus albus 
of our lakes as in the European species, studied by tho versatile natu- 
ralist of Geneva. Eere as in many other species there is a tendency of 
the blood channels to present tho appearance of irregular wide passages 
over the yelk, somewhat lacuqqr in naturc. This feature is observed, 
however, only in such as have a vitelline circulation, as, for example, 
in embryos of Apeltes, Yylosurus, Carussius, Idus, Ii’unclulus, Bsos, Go- 
arces, rscLlmo, etc., and not in Alosu, Cybium, Parephippus, Pontolobus, 
f fadus,  which are without a vitelline vasci1:ir systom. But these two 
types rim int’o each other, for in some the intestinal or portal or else the 
median subintestinal system of vemels may heroeftor be found to taka 
a slime in  tho process of blood developmer t. 
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I have elsewhere" alluded to the researches of Gensch,t who inresti- 
gated the development of the blood of Zoarces ~ n d  Esox. 110 observes 
that the blood originates in these forms by budding from tliu hypoblast, 
and credits ICupEer with having been the first to call atteution to the 
f'act. I cannot help thinking, however, that what he means by the 
hypoblast is really the equivalent of the palish a>mber envelope of the 
yelk of the shad, and in no sense anything but a temporary and evanes- 
cent structure, which vanishes compIetely when the contained yelk mate- 
rial has been absorbed. It may be proper, perhaps, to desjgnats this 
structure bx the name of yelk ?hypoblast, but bcyond the name it is doubtful 
whether it is proper to imply more, hccanse 1 have yet to learn, after 
careful investigation, that it ever enters into the formation of any of the 
organs or inembranes of the body cavity in which it is actually inclosed. 

Before concluding, however, I wish to call attention to one more differ- 
eiice between the embryo of fishes with a vitelline circulation and those 
without it. In those forms in which the blood-vascular network cover- 
ing the gellr is well doveloped tho hypo-blastic tascular 1apr is relatively 
thick and distinct in cross-sections. I n  those in which there is no vitel- 
line circul;ltion tho reverse is the case. When we come to examine cross- 
sectione, the epiblast, mesoblast, and the true hypoblast are so intimately 
llnited aiid their coiiibined thickness SO slight that i t  is with great diffi- 
culty that they are resolved with the microscope. In the young shad, 
directly after hatchiug, the outer coverirtg of the yelk is extremely thin, 
and measures about T$57i of an iucli in thickness. Immediately beneath 
it and separate from it lies tho hornogoneons wall of tho ye16 vesicls. 
This structure, which wo 11nvo choseii to call the p l l r  hypoblast above, 
is, on tlic contrary, often ten times a s  tliicli as the outer and external 
yelk envelop which comprises, as we saw, all of the umbryonic layers, 
but which have been reduced to  t,ho greatest tenuity. 

From the foregoing recital of facts we are led to a fiomemhat clearer 
understnndiug of the metliod of yellr absorption as observed in young 
fishes. Wo cannot help admiring the simplicity and efficiency of the 
apparatus. Whether tho space identified by me as tho segmentation 
cavity in fishes must  be considered eqnivalent to the pleuroperitonea1 
space in tho embryos of birds, 1 am unable to state j this is, however, 
probable. Practically, there is rery 1itt;le difYerence between the modn 
of yelk absorption, as manifested in the ohicli and in the fish. If by :I 
large liceiise, as it seems to me, we achnit that the ye& vesicle of the 
shad is really its hypobIast, the origin of tho blood and the incorpor;h- 
tion of the yolk substance are siniilar in birds and fishes. In the latter 
tho uaturo of the hypoblast may be so obscured that I may have fallen 
into error in not regarding the yelk wall as bypoblaatic; however, that 

"Note8 on tho clavcloplnant, spiiining habits and strlwturo of the four-spiued stioklu- 
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a structure which disappears so entirely as not to leave behiiid any 
organ which may be with certainty traced to it as its source of forma- 
tion, I ani loath to regard as one of the primary embryonic layers. The 
yelk is entirely included within the abdoiuinal ciLvity in fishes as soou 
as the blastoderm has closed over it. In this regard it. wiclely diaers 
from the chick, a point to be borne in mind in this discussion. The serous 
space around the yelli i n  tlie sliatl represents the body cavity. Look- 
iag again, during the present writing, a t  sectioiis made from embryos 
shortly after the inclusioii of tlie yelk by the blastoderm, I am convinced 
more forcibly than erer of the correctness of the view herein nraiutained. 
I cannot persuade myself, ereii wliile examining this eilrly stage, that 
the yet thin and incipieiit yelli wall is conti~iuons, or likely to II:LVC been 
with any of the embryonic layers, except during the rerg earliest stages 
of development and bei'ore the clifferentiation of thc layers. The yelk 
hypoblast, therefore, has ouly a physiological and mcclimic;~l function to 
perform, which ends with the final ant1 complete nbsorptioii of tlie gclli 
out of the serous abdominal cavit,y. 

Immedietely after the heart is forinecl, as soon as i t  begins to pulsate, 
and long before hatching, it seems to open directly iuto the serous cav- 
ity already described. In this condition and even much later it seeins 
to the observer almost like an independent being withiu the embryo, 
sucking up the yellr; an appearance which, a t  this time, is of conrse 
illusive, as the breaking dowii of the yellr by the help of genuin:~tion 
and the circulat,ion probably does not begin until about tlie time the 
embryo is free from the egg. Previous to that time the appropriation 
of the yelk material probably goes on by intussusception, as already 
mentioned. The communication of' the lieart with the serous cavity 
surroundiug tlie yelk, as stated before, is direct, but as soon as the cur+- 
erian ducts are developed, its venous end is almost entirely fed by them 
from the cardinal veins, the serous cavity in front of the yelk only coin- 
niunicating imperfectly with the heart. In four or five da8ys the bnlk 
of the yelk is absorbed, some remilants of it sometimes remaiuiug for 
a long time afterwards, or up to the tenth day- or even later. Tlic rate 
of yellr absorption 1s profoundly influenced by temperature, which is no 
more thau WLS to  be expected. 

The diminution in the bulk of tlie yelk is acconipanied by a gradual 
collapse of the outer sac, the diminution of the capacity of one seem- 
ing to lieep pace with that of the other. This is the case with the shad, 
and in fact with most embryo fishes. The inost notable exception to 
this rule being tlie very remarkable phenomena first observed by the 
writer in the on1brj7os of Cybiunz and Purephippus, where the collapse of 
the yelk I I I ~ S P  in its vesicle, as absorptioii goes ou: is not followed by 
an immediate a11d equivalent cliininutiou of the capacity of the external 
sac. It follows from this state of affairs, in these species, that the se- 
rous cavity around the yelk becomes remarkably enI&rg&. The ques- 
tion, then, also arises, how does the extra water find its way into this 
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seroiis space, unless by a purely physical process of transudation, 01- 
osmosis of mater from without, which keeik pace with the collapse of 
the yellr, the absorbed mater taking the place of the latter as i t  diinin- 
ishes in volume? 

II*-NOTICE OF AN EXTRAORDINARY HYBRID BETWEEN THE SHAD 
AND STGIPED BASS. 

A number of young fish which ]lad already lost their yell; sacs, in 
consequence of which i t  is to be supposed that they were already several 
clays old, were received from Havre (16 Grace at the central station on 
the evening of June 13. They were immediately placed in an aqua- 
rium, but many of them died in a day or two after, save about fifty, 
which were transferred by the writer to  one of tho smaller of the carp 
ponds in charge of Dr. Rudolph Hcssel, where, as Professor Baiid had 
suggested, they might posdibly find some food suited to their wants and 
grow large enough for us to learn something of their future history. The 
case is an extraordinary one, as the possibility of interbreeding mem- 
bers of such \*cry distinct families as that of the Clupcoids and Percoids, 
unless the iinpropnation took place under tho Very eyes Of the nataralist, 
might well be doubted, as even such %thing as the successfill impregna- 
tion of the  ova would naturally be doubted by those familiar with the 
recorded facts related of hybrids in general. The evidence in favor of 
the fact in this case is, however, too strong to be passed over, and until 
.rvo know more of the later history of this singular hybrid, the follow- 
ing notes on the diff’erences which were presented by the embryos as 
compared with those of the true shad must sufice. The striped bass 
was the inale and the shad the female parent. 

Teoth inore numerous and inore hooked on the lower jaw ; a t  least 
t,hree pairs, oiily two pairs in shad of same age. Lower jam itself longer, 
with gape of iiioutli much wider ; ear capsule pro])ortioiially much larger 
than in shad larva of aame age, and otoliths inuch larger. Tail a little 
more fan-shaped than in shad of same age, and pigment and fine cellular 
radii of fins slightly more doveloped than in the latter. Intestine much 
more slender, that is, its liunen is niucli less spacious than in Alosa or 
C h q e u .  Liver in about the same position as in larval Alosa, but gall- 
bladder and eye relatively and perccptibly larger ; Ilfeckel’s cartilage a 
fourth longer. General iorm tllat of the larval Alosa, bnt head more 
prolonged and acuminate anteriorly. TIJC ~iroponclorance of charactera 
appears to be towards tho fe’male parent, mid appears to beau UDdoubtetl 
hybrid. The eggs were taken by some of tho crew of the steaiuer  PIS^- 
hawk, a t  Hmre de Grace, and were impregnated with tho iniIt of t h e  
“rock” or striped bass, because no ripe shad milters happened to be at. 
hqnd. 
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EII,-CAUSE O F  THE NON-DEVELOPMENT O F  PUNGTJS ON THE EGGS 
TIATCIIED I N  THE MCDONALD JAR. 

The development of fungus on shad eggs, as far A S  we are able tojudge, 
has always been due to the conditions under vliich they were placed. 
When any imperfection existed in the current of water flowing through 
the cones, the eggs which would collect on some spot on the bottom 
screen which had been partially choked up with sediment, caused both 
dead and live eggs to collect in a mass over such places. Tlie fungus, 
on account of its very rapid development, when once started amongst 
such lots of eggs, would soon mat them together in large masses, which 
had to be removed with the small L‘ skim net.” The absence of any cur- 
rent amongst masses of ova seems to be the one favoring coudition un- 
der which the egg-fungus grows most advantageously. Tho mycelium, 
once established on the membranes of a lot of eggs, soon attacks those 
which some movement may bring into contiguity with those already in- 
fested. The plant possesses all tlie features of a parasite converting 
the material of the egg into its own substance. Its reproductire activi- 
ties are also developed very early, and its germs are produced in vast 
numbers, which are very minute motile bodies which escape from their 
receptacles on the parent plant tb pollute the surrounding water. It is 
easy on this account to understand that any apparatus from which it is 
impossible to effectually remove dead eggs ,  aucl in which there is an 
imperfect circulation of water amougst the latter, mould favor the de- 
velopment of fungus and the destruction of mauy ova. Porinerly the 
Bell and Mather cone was disposed, if not carefiilly watched, to favor the 
development of fungu8. Recently this objectionable feature seem to have 
been overcouie to a, certain extent. No (6 cone ’7 yet devised is, however, 
as good as any one of three different fornis of glass apparatus j the 
Chase, the Clark, or the McDonald jar offer advantages over any form of 
metal apparatus. These systems of glass-hatching vessels can be kept 
so thoroughly free from dead eggs without a slrim net, and the circala- 
tion can be so perfcctly regulated so as to‘keep every egg in continuous 
movement, thus preven ting any fungus spores froin lodging on the eggs. 
The continuous and gentle attrition of the ova in the glass jars effectu- 
ally prevents any fungoid germs from adhering to the iiieinbranes of 
the ova; the pest, which is in this way prevented from obtaining a foot- 
hold, never causes any serious trouble. 

Another advantage offered by the glass jars is the ease and accuracy 
with which the number of eggs may be estimated by graduating the 
jar into inches or into intervals indicating the spaces occupied by sin- 
gle thousands of eggs, or by measuring the height of the column of 
eggs in the jar with a graduated rule indicating similar quantities. 
This also enables the person in charge to estimate very closely the nuin- 
ber of dead eggs mliich accuniulate on the surface of the live ones in a 
layer of nearly eve11 thickness. This is impof;sible in the inetal cones, 
and the estimate of losses has liitherto been little hettcr than guess- 
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work. In  the glass vessels the estimate is rcry nearly accurate and 
very easilx made. 

In  hatching white perch or other adhesive eggs, if the strings with 
ova :idhering to them were hung into the 14cDonald .j:tr, iiito which a 
quantitJ: of shad ova had also been introduced, I tliink i t  altogether 
probable that  the attrition of the shad eggs against the perch eggs 
mould prevent the latter from becoming infested. The shad OVR in their 
rolling movements over the others J T O U ~ ~  tencl to prevcnt the lodgment 
of fungus spores, as already pointed out in niy cliscussir)n of shad ova. 

In the English edition of Maout and Deci~,rsno's Botany, 1). 935, I find 
the €allowing account of' the egg fiingus or alga as it, is inr1iEerently 
called by (1iEerent :liittiorities. In  order to  disseminate a fullw kI10w1- 
edge of its life history I mill here reproduce what these distinguished 
writers Bay of it : 
bcThesesingiilarvegetabIes areconsidered tobe fungiby some botanists ; 

they live, in fact, on organic matters in a state of decomposition in 
water, where they act upon oxide of iron by decomposing the carbonic 
acid, absorbing the oxygen, and thus setting free the sulphuretted hy- 
droge.n, which destroys the vegetables or animals near it. [This indi- 
cates the great importance of a t  once removing from the htftching ves- 
seis any masses of fish ova which hare become infested.] Notwith- 
standing the significance of these biological phenomena, serera'l phy- 
siologists who have carefully studied Saprolegniecli rlo not liesitate' t o  
class them a,mongst A l g a  Saprolepia .feeras,' says Thuret, is usu- 
ally found on the bodies of drownetl animals, which i t  covers with a, 
whitish down j it even attacks live fish. Nothing is easier. tlian to pro- 
cure this singular Alga. Let a vase be filled with mater from a garden 
tub, and some flies be thrown into it, and i t  will usually be developed 
in a few days. The body of the fiy becomes covered with hyaline fila- 
ments, which radiate around it, enveloping i t  with a whitish zone. Un- 
der a miscroscope, these filaments are seen to be continuous, simple, or 
scarcely branched, and to contain minute granules, which show a 1110- 

tion resembling that which is seen in the hairs of Phronogams. These 
granules are very numerous, especially towards the upper extremity of 
the tube, to which they give a gray, somewhat russet tint. This portion 
soon becomes isolated from tho rest of the filament by the formation of 
a, diaphragm. Then the contained matter coagulates in small masses, 
which become more and more sharply defined, and end by forming so 
many zoospores. These phenoniena succeed each other very rapidly ; 
often in less than an hour the granular matter becomes condensed at 
the top of tho filament, the septiun forms, aud the zoSspores appear, 
Finally the tabe, which has a small protuberance a t  its extremity, 
bursts there, and the zoospores escape, the first with impetuosity, the 
others more slowly; they are turbinate in shape, and furnished with 
two hairs. This is not the only modo of reproduction possessed by 
Saprolegnia ; mother phenomenon succeeds. The filaments emit small 
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lateral branches, t,he extremities of which smell into sacs of a black- 
ish hue, due to t h e  condensation of their gratnular contents. so011 a 
septum forms, isolating the sacs from the little tubes wl~icll serve 8s 
pedicels t o  them. After some tinlo the granular matter divides into 
several masses, which at  first adhere to the malls of the sac, but which 
later become free and spherical. Sometimes there is only 008 of these 
masses ; sometimes the mine sac contains fifteen or twenty. I have 
€ancied that I could recognize on their periphery little mamillcc resem- 
bling regularly :wanged opercula.’ The sacs have been termed by 
Pringsheim oosporarhgia. The oosporangia require fertilization to enahlo 
them to produce fertile spores. T t  is obvious, therefore, that k! t lpro l ( l ! j -  

9tiece have a double mode of reproduction, similar to that of V u d w i t G ;  
the one asexual by means of zoospores j the other sexual, producing 
oogonia arising from the fertilization of a sporaugium (oospora?a(liil.?1~).” 

The tubes alluded to in the first portion of this quotation, when (le- 
veloped on the surface of a dead shad-egg, stand out i l l  d l  tlircdons 
like a vast number of rays; to make a vivid comparison, the infested 
egg looks very like a, Feed-head of the common dandelion, with all of its 
slight, tufted seeds still adherent to the receptacle. The zoospores 
alluded to ss possessing two hairs or filaments have these latter en- 
dowed with a power of movement; these filaments in turn propel the 
body of the spore about, so that in this way the noxious germs of the 
plants are widely distributed through the water. 

IV.-EXPERIMENTS WITH CARBOLIC AOID TO KILL THE FUNGUS ON 
LARGE FISHES. 

Several hybrid gold-fish in the aquaria in the central station becanie 
badly infested wi th  fungus, probably because too large a quaiitity of’ 
dead shad-eggs mas thrown into the water to serve for their food, 
which, instead of being iinmediateiy consumed, remained lying 011 the 
bottom of the tank until the fruiting condition of the egg fungus mas 
developed on them. These spores from the egg fungus tlien lodged 
upon the slrin of the fishes and commenced to grow, showing the mode 
in which the f‘ungoicl infection might be conveyed froiu the eggs to the 
adult fish. 

Knowing the fungicidal properties of carbolic acid, it occurred to 
me to try a very weak solution in water to see if it would kill the fuu- 
gus on the fish. A badly infested fish was placed in a glass aquarium 
holding nearly four gallons of water; in the first trial ten drops of a, 
conceutrated No. 4 solution of carbolic acid was dropped into the mater, 
with little more effect than to make the fish exceedingly restless. The 
next trial mas macle by doubling the quantity of acid used, mliich in 
the course of ten minutes showed that the fish was sngering and would 
probably die if fresh water mas not immediately turned into the aqua- 
rium to replace that in which the acid had been dissolved. 111 a day 
or so afterwards the fish experimented upon died from the inroads of. 
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che fungus, showing apparently that thc acid mas not the cause of its 
death. 

Mr. Livingston Stone has recommended the use of a strong solution 
of common salt to kill €ungus, .which he has found quite effectual. Mr. 
Behler, of the Druid Hill botching house, says a saturated solutiou of 
salt water is effectual; and he also states that if young salmon infested 
with the fuiigns are dipped bodily into asphalt, the fungus will be killed 
and the young fish come out all right aiid Iietilthj, the asphalt gradtially 
peeling off of their bodies. This last stntcrnent seems almost incredible, 
but i t  has been stated to me in good €aitIi by the experimentur himself'. 

V.-DISTURBANCE OB THE BALANCE OB CONDZ'CIONS, AND ITS INFLU- 
ENCE ON TIIE CRUSTACEAN FOOD O b  TIIE SHAD. 

In conducting the experinrent of feeding the young shad, vast nuni- 
hers of minute Dnphnidao were caught, which mere put in the glnss 
aquaria with the young fish; sonietirnes the number of these minute 
~rustacea~ns captured a t  one time vas so great that when closely packed 
they would almost equal a solid qnmt iu bulk. Great mortality was IIO- 

ticed aniong thorn soon after being placed in tho aquarium with the 
fish, which mould indicate that they had been subjeckd to a fatal 
change of surroundings. Various reasons might be assigned as prob- 
able causey of this mortality. It may be that the rapid circulation of 
water in the aquarium was one of them, or i t  may be supposed that 
wheu taken from the stagnant water of the carp ponds nud trans€erred 
to mater of a consider:ibly lower temperature in  the hatching house 
the change was too great. h still more probable cause may be the fact 
that  the crustaceans, wlicn removed froni amongst the water plants in 
the pond, mere deprived of their natnral food, and a8 a result starved to 
death. 

Whatever may have been the cause of this phenomenon, however, we 
may be assured of tliis fact, that in snpylying live food to  shad larva 
we must also be carefiil to attend to the vital conditions required by 
the former. If i t  is desired to lieep this living food in a hesltliy state, so 
as to midtiply in the aqumia, it is probable that watcw plants iuust be 
supplied for the purpose of furnishing the requisite conditions for the 
protection and multiplication of the food of the living shad-food. Un- 
til recently we have not beer1 able to supply quits tho proper couditions 
for the nutrition of the young shad, and in feeding the latter it becomes 
.oritlent thet WB must take care to feed the food, which may be douo 
by providing tlie cordition8 for the propagation of protozoa, algm, &c., 
iu the aquaria 01' shad nurseries. 

VI.-A MEAXS O F  DEMONSTEATING ClARTILAGE IN DISJI EMBnyos. 

Knowing the potency of potassic hydrate in dissolving protoplasm, it 
occurred to me to try its cflicieucy as a m e ~ n s  of getting rid of t ~ l e  tis- 
sues and Iueinbranes which eiivelop the trabeculae crauii, hyoici, aud 
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branchial cartilages of the shad. A 5 per cent. solution it was fount3 
would rapidly dissolve the dermal, neural, aad muscular tissues, leev- 
ing only the rudimentary, aponeurotic membranes and inatrices oi'f'ascize 
betmeen the muscular segments and the notochordal sheath. The head 
cartilages remained nnclestroyed and could afterwards be stained. The 
method is useful, however, only where fresh material is a t  ]land, as it is 
almost impossible to mount a specimen aatisfactorily for pernianent p r q ~  
aration. In  staining, it is desirable to wash out tlie alkali as much as 
possible, and afterwards to investigate the arrangement of the cartilages 
of the slmleton under gentle pressure under a Fol7s comj)ressor. 

VIT.--METHOD$ O F  HANDLING WEITE PERCH OVA. 

The egg of the white perch is notoriously adhesive, and for this reason 
is one of the most troublesome to deal with practically. The eggs were 
taken upon cotton yarn, which mas drawn up through afunnel, into which 
the eggs and milt had been squeezed froin the spawning fish. The cord, 
covered with the adhering eggs, was tlien wrapped upon a wooden ree1 
and sent under cover of damp cloths to the central statioii, where they 
arrived in fine condition, almost every egg being impregnated. This 
system, devised and carried ont under the superiu tetidence of Colonel 
McDonald, was re:hll<y anothor adaptation of the dry inetli otl of' carrying 
the ova of t'he shad. 

After reaching the central station, tlie cotton cord, with the adhering 
eggs, was cut into lengths of 10 to 12 inches and suspended in the glass 
hatching jars. The development progressed norniallp as long as not 
interfered with by the growth of snprolegnious fungus. There being 
no attrition between eggs, a s  amongst shad ova, wheii incubated in the 
jar, fungus soon established itself, and grew until the whole brood was 
practically destroyed. Another inode was to introduco the wooden reel, 
with the eggs adhering to the cord, into 8 wide aquarium. These also 
were attacked by fungus, but slightly more favorable results were ob- 
tained. With the water a t  6SO 3'. to  600 I?., the ova hatched out in six 
days. The water in the jars, for some of the time, stood a t  510 to 550 I?., 
and rose but little above this point. 

The use of  narrow strips of glass or mica might, it seems to the 
writer, be used to advantage, or even glass plates wonld be convenient, 
upon which the eggs might be allowed to adhere. It was discovered 
this spring by the writer that  where the eggs were allowed to stick to 
the string in severill layers, the uppermost strata seemed to siuother 
or prevent the respiration of the lowerniost layers, which were killed in 
consequence. This is opposed to the experience of Mr. Clsrk with the 
Atlautic herring, and also to that of CaIJt. 2;. 3;. Tanner with the Branch 
herring. Eoth of' these experimenters found that great masse8 of the  
eggs wonld hatch with scarcely any loss, although it was scarcely pos- 
sible to understand how it  was possible that there should be any circu- 
lation of fresh water through such large clumps of adherent ova. 
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The nature and origin of the material by which adherent ova are 
made to stick fast to foreign bodies and to each other is an interesting 
inquiry. It appears to be a mucous substance, derived, possibly, as a 
peculiar secretion either from the ovarian follicles or some special gland- 
ular structures within the ovary. Its remarkable property of harden- 
ing under water I find to be characteristic of the material in all the 
species with adhesive ova which I have yet had the opportunity of ex- 
amining. 

VII1.-NOTES ON SMALL FISHES AND WATER ANIMALS WHIOH PREY 
ON FISH LARVAL 

Recently (June 1882) some four-spined sticklbbacks (Apeltes quadva- 
cus) in spawning condition were received a t  the Central or Armory 
hatching station of the United States Fish Commission from Mr. W. P. 
Seal, of Philadelphia, who, in his letter announcing their shipment, in- 
formed me that they would not accept dead food, but must be supplied 
with small living insect or crustacean prey, mhich they mould themselves 
capture. The specimens were mostly males, and would measure an inch 
and three-eighths in length; some were smaller. Mr. Sea17s opinion as 
to  their feeding habits was soon verified, as it was found that dead food 
had not the slightest attraction for them, but as soon as live food was 
offered them they exhibited a vivacity and alertness inits capture which 
was trnly surprising. I obtained a supply of this from the government 
carp ponds by skimming the surface of the water amongst a rank growth 
of aquatic plants with a fine net, where it was found that Daphiniidce, 
neuropterous, and coleopterous Iarva abounded, as well as numerous 
brown aphides, which had blown on to the surface of the water from the 
taller plants fringing the pond. These creatures were transferred to 
the aquarium containing the sticlrlebacks, when the work of destruction 
was at once commenced. The lively little ichthian marauders would 
poise themselves in the water, roll their eyes, and when one of their vic- 
tims wae within sure range they would pounce upon it, rarely missing 
their mark, in spite of thefact that the latter, asin the case oftheDaphnids, 
might happen to be quite minutc. Herd-shelled coleoptera and bugs 
were not accepted, nor did the larger neuroptera seem to attract their 
serious attention. The smaller, softer-bodied suimals seemed to be most 
palatable. Upon observing this, it occurred to me to try them upon 
shad larvae. About twenty-five of thcse, three days old, were then put 
into the jar j DO sooner tha i  they had made tliemselvcs conspicuous by 
their active wriggling movements through the mater, the keen eyes of 
the sticklebacks perceived them; their destruction was completed in 
about llalf an hour by the half-dozen indivitluals of Ajieltes. The experi- 
ment was repeatcd with a similar result, showing the destructive capo. 
ities of Apeltes when brought to beatr upon hclpless shad la rva  Gurither 
has noticccl the voracity of Gasterostcus in his 6‘  Study of Fishes.” 

It has been maintained by some writers that fish 1ar.c-a3, mhich in the 
Bull. U. S. k’. C., 52-13 1Pl[aiaeh 14, 1883. 
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case of many species are very transparent, are protected by this trans- 
parency, which renders them to a great extent invisible in water. The 
transparency of the larval shad is notorious, and with the exception of 
the glittering iris and two dark lines of pigment cells above and below 
the intestine, would be almost invisible in the water; yet it is evident 
from our experience that this transparency affords little or no prtection 
from so sharp-sighted an enemy as the stickleback. And if it could be 
shown that one stickleback under natural conditions could devour a 
dozen shad larva in an hour in the weedy flats of rivers, where the natu- 
rally spawned young of Alosa may be supposed to abound, the destruc- 
tion of such larvae during a season must be enormous in respect of num- 
bers. The foregoing observations tend to show, it would appear to the 
writer, that the transparency of larval fishes is practically of no avail 
in the presence of the predaceous species of their own class. If  shad 
larvae are visible to sticklebacks, there is no valid reason why they should 
not be equally so to young predaceous fishes of a dozen other species, 
and if, as we may suppose with good reason, not unsupported by obser- 
vation, that young fishes will be attracted to weedy flats on account of 
the insect prey which there abounds, we may be almost equally certain 
that any very young fish larvs, although still transparent, will not es- 
cape the vigilant eyes of their finny enemies, and consequent destruc- 
tion. 

The larvae of many neuropterous insects which undergo their trans- 
formations in water, as well as those of certain coleoptera, such as Dytis- 
GUS, are noted for their predaceous habits. I have seen the larvae of tho 
dragon-fly capture and devour a young salamander almost or quite as 
large a8 itself. These gourmands of both the neuropterous and coleopter- 
ous order are probably not excelled in rapacityby any smallfishes, though 
their rapidity of movement is probably not as great as that of the latter. 
Now as to the facts of the case, I find upon trial that both neuropterous 
andcoleopterous larvae are capableof destroying young shad, but to what 
extent I am not assured, as a sufficient number of observations are 
wanting. 

The main point a t  which we have been aiming is, however, clear. 
Transparency is no safeguard from either active vertebrate or inverte- 
brate enemies, and now the question arises as to the point already urged 
in a former paper by the writer, as to t h s  expediency of setting shad 
larvse free in weedy shallows in rivers where it is found that their nat- 
ural food abounds, together with their enemies. Tho only answer that 
seems possible under the conditions as we now know them is the fol- 
lowing: That it is best to put the larvae where they will soonest find food, 
although they beat the same timebrought into thepresence of thegreatest 
number of enemies. The chances of survival seem to me to be greater 
where the foodis most abundant, for the following reason : Notwithscand- 
ing the fact that many enemies may be present, the chances to obtain 
food in such places are so much more favorable, so that the growth and 
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vigor of the larvae will be soonest enhanced, thus enabIing them to 
grow faster, become more vigorous, and the more readily able to escape 
their enemies. 

1X.-OBSERVATIONS ON THE FOOD OF THE YOUNG) JAPANESl GOLD- 
FISHES. 

Professor Baird, noticing that the young fish in the carp ponds ap- 
peared to be feeding very actively upon something, requested me to in- 
vestigate the contents of their stomachs and intestines. On the 6th of 
June I opened e specimen 30 millimeters long, in the intestine of which 
I found the following: 

Branchiopoda. 
Dirt and particles of quartz-sand: 

Lynceus. 
Daphnia. 

Ostracods. 
Uypris. 

Rhizopod; 
Arcella. 

. Cyphoderia. 
Rotifers, tests of. 
Statoplasts of polyzoa. 
Desmids, several species. 
Oopepoda; Uyclop, CantWocamptzls. 

Woody and vascular vegetable tissue, with spiralbands in the cellular 
walls. 

Cellulose membranes of the cells of the leaves of Anaoharis and Lemna, 
&c., some still containing chlorophyl, rendering the color of the intestinal 
contents green. 

Pine pollen. 
Filaments of fipirogyra. 
Palmellaceous algm. 
Diatoms. 
In the stomach of the same specimen I found the following: 
Green spores of algae; some in the zoogloear condition. 
Spirogyra. 
Chitinous remsins of dipterous larose. 
Uyclops, Daphniw, &bo. 
Rotifers. 
Also a minute six-legged mite-like oreature. 
Stellate hairs from the leaves of some tree in the Vioinity. 
In another specimen, besides the foregoing, I found the following: 
Siliceous spicules of a fresh-water sponge. 
Oscilbtorirs. 
Ova of Daphnids. 
Hair. 
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I n  still another specimen I found both the dermal and flesh spicules 
of a fresh-water sponge and the remains of a portion of a tracheal tube 
of an insect. 

A more exhaustive examination of the fish, which I did not care to 
sacrifice to any great extent, would have shown that in feeding they 
had probably laid the entire fauna and flora of the pond under contri- 
bution; at any rate, the foregoing list shows that there was no want of 
variety in the make-up of the bill of fare consumed by these young Cyp- 
rinoids. 

X.-EXPERIYENTS IN SUPPLYING THE PROPER FOOD FOR LARVAL 
SHAD. 

It was auggested to  me by Professor Baird in 1880 to try to discover 
the kind of food upon which the young shad normally feeds, and if‘ pos- 
sible to collect or brced the food in quantities large enough to afford a 
supply of nutriment for t h e  larvae. My investigations upon the intes- 
tinal contents of the adults during that season taught me approxi- 
mately what I might expect to find to be the food of the young. Inves- 
tigations which I conducted in the latter part of the season of lSSO,, 
upon the young which had been kept for fourteen days at the navy- 
sard a t  Washington by Mr. P. N. Clark, showed that my surmises had 
been correct. As already discussed in my paper, published in this 
Bulletin, entitled “On the Protozoa and Protopliytes as the Primitive 
Source of the Food of Fishes,” the young shad, under favorable conditions, 
soon prey upon other minute organisms. The mouth is not open widely 
enough immediately after hatching to  take food, nor can the mouth be 
opened and closed a t  tbis time, but by the time the yellr sac is fairly 
absorbed, or in four to five days after hatching, the young fish will al- 
ready take food, as observed by us this season in the aquaria at the 
central station. A t  first the mouth is on the under side of the head, 
and it is only after the jaws and gill-arches have grown longer that the 
mouth is widely enough open to seize i‘ood with the four conicsl, hooked 
teeth with which the lower jaw is armed; this condition of‘ development 
is attained when the yolk sac has been mostly absorbed. 

It vas a problem with me for some time as to how the food of the 
young shad, which consists mostly of Copepoda, Ostracoda, &c., mas 
to be got in suBcient quantity to make artificial feeding a success. 
Knowing the favorable conditions which existed in the carp ponds in 
Washington for the mnltiplication of these crustaceans, 1 took a fine 
net to the ponds and found a locality where I could skim them out from 
water, amongst denw growths of Anacharis, by the many thousands. 
The skimming was continued until a .large number of‘ Copepoda and 
Daphniida were obtained, which were turned out amongst tlie young 
fish into the co2lectors used by Colonel McDonald in connection with hi6 
hatchingjar. The young shad in the collector aquarium! having vast 
numbers of their favorite €ood all about them, which could uot escape 
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on account of a fine screen which was placed over the outlet from the 
collector, soon began to feed. In  a half hour afterwards, I should think 
fully ten per cent. of the young fish which had already lost their sacs 
had begun to feed. The evidence of this was the presence of their crus- 
tacean food in the intestine, in which i t  could bo readily seen with the 
naked eye through the transparent walls of the abdomen. It would 
tend to accumulate just behind the origin of the liver and air-bladder, 
which marks the origin of tho larval stomach. 

These experiments mere instituteci on the 11th day of June, ancl daily 
supplies of Copepoda wero afterwards sent to the Arm ory by Dr. Hessel 
from the carp ponds, where the latter gentleman also found other locali- 
ties where these crustaceans were still more abundant than those origi- 
nally visited by me. The mortality amongst the young fish, even in the 
presence of their natural food, was very great-not less than 76 per 
cent.; bntit was shown that i t  would be practicable to furnish the required 
food, and as I hear since I left Washington, from Colonel McDonald, 
the young fish continue to feed, growiug rapidly and giving every prom- 
ise of surviving until an advanced condition of growth is reached. Some 
of these young shad, according to my last advices from the central sts- 
tion, must now, July G, be nearly :t month old. 

Since the above was written some time has elapsed, ancl the survivors 
of the lot of young shad which gave such promise of continuing to grow 
have either been captured for preservation in alcohol or have escaped 
from the aquarium in which they were conbed. The last surviving 
specimen of the lot lived to be forty-two days old, when it accidentally 
escaped into the sewer-pipe before it was possible to recover it. Those 
in charge a t  the time inform me that this individual was about one and 
a quarter inches in length at  the time of its escape. This mould be 
about the length it would have reached at the age mentioned above, 
judging from some specimens which were submitted to me for examina- 
tion from North Carolina; these having had the good fortune to survive 
to the age of three weeks, when they measured 22 millimeters long, or 
about seven-eighths of an inch. The Armory specimens, I am told by Xr. 
J. E. Brown, fed quite ravenously upon the living Copepoda, which were 
supplied to them to the last, 

XI.--MECHANIUA.L CONDITIONS AFFECTING THE DEVELOPMENT O F  FISH 
OVA. 

There is a class of facts met with in embryologics1 observations which 
have a significance which, I think, have not received the attention they 
deserve. They relate more especially to what may be termed the nze& 
anisftt or constrzcction of ova, and to the peculiaritiesof development which 
porn out of conditions of construction as necessary results thereof. 

Holoblastic ova, for instance, are very differently conditioned from 
the memblastic. Practically, TVO can scarcely say of the former type 
that it cver develops a blastoderm, but rather that the whole of it a t  
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once becomes blastodermic in morphological character. Nor do holo- 
blastic ova even behave similarly to each other. Even in the progress 
of development the gmtwZa stage is sometimes so modified or interfered 
with by the.mechanica1 accidents of the construction of the ovum as to 
be almost wholly obscured or suppressed. Such occurs in a few cases 
like Eucope and Stephanomia, where a gastric cavity is formed without 
gastrulation before the oral opening is broken through, so that the fact 
of gastrulation is not universally a preliminary to the formation of the 
archenteric cavity; formerly, in its positive form, an embryological 
doctrine which observed facts have shown to be untenable when uni- 
versally applied. Again, it is certain that the blastopore which results 
from the closure of the outermost layers of the ovum over the innermost 
ones, or over the yelk, does not always correspond either to stomod,eum 
or proctodeum, or to mouth or vent, but that it is sometimes an evanes- 
cent structure of little or no morphological significance. This is the 
case with what is probably the true blastopore of the Teleostean ovum. 

The mechanical relation of germ disk or blastoderm to the yelk in the 
Teleosteanovumis a peculiar one and has not hitherto received the atten- 
tion which its importance has deserved. The peculiar mode of devel- 
opment which has grown out of this relation is in the highest degree 
interesting as compared with other forms. After the disk has been 
formed by the arnaboid aggregation of the germinal protoplasm, a series 
of phenomena present themselves during segmentation which will well 
repay attention. As soon as the segmentation is fairlyunder way, so that 
the rudiment of the embryo’s axis begins to  be apparent a t  the edge of the 
blastoderm, it is found that a shallow, cresccnt-shaped cavity has ap- 
peared underneath the central portion of the disk not immediatdy em. 
braced by the embryo. This space extends beneath the blastoderm and 
grows laterally with the growth of the disk. It is, in fact, a space filled 
withafilm of fluid over which the disk may spread without friction on the 
underlying yelk. It remains until the blastoderm finally closes over the 
yelk entirely, Then i t  may still be seen as a space, in some species sep- 
arating the membranes of the embryo a11 round from the true yelk sac 
within. This arrangement, of course, causes the development to  present 
some peculiar features, siuce the development of the embryo is perfectly 
sessile on the yelk. Later 011, the heart communicates directly with 
this cavity, as in Alosa and Pomolobus, and yolk corpuscles a m  budded 
off directly into it and sucked up by the heart, to be carried directly into 
the vascular system. Nor is this the only feature of novelty; at the tail, 
the rim of the blastoderm closes and forms what I have denominated 
the cazcdal plate, which afterwards enters into the development of the 
tail. The whole of the blastodermic rim (ringwulst) is thus absorbed, 
and no similarity remains to make the Teleostean embryo comparable in 
this respect with the Elasmobranch, in which the rim of the blastoderm 
is not incorporated in this manner. In the region of the caudal plate & 

solid neural cord or rod is continuous with the notochord and rudiment 
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of the hind-gut below, so that the g a s h l a j s  practically but obscurely 
realized by means of a strand of cells whieh connects the neurula and 
bind-gut. From Balfour’s account I infer that the development of Lgi- 
dosteus is essentially similar. The hind-gut develops from behind for- 
wards, and almost immediately after the tail commences to bud out the 
vent appears beneath the Iatter. The gut has absolutely no connection 
in any part with the yelk-sac, and the liver appears as an enteric thicken- 
ing at first, and aftermards as a ventral diverticulum of the intestine, 
lying upon the upper and hinder aspect of the yolk, The air-bladder is 
a dorsal outgrowth of the intestine, which originates a little way behind 
the origin of the liver, from what may be termed the anterior duodenal 
region. The heart develops as a simple tube in the pericardia0 region, 
and almost from the first communicates with the segmentation CaVitY- 
T h e h d y  up to the time of the closure of the blastoderm grows from 
behind forwards from the edge of the latter, adding somite to somite 
behind with the progress of development. In some cases the rim of the 
blastoderm commences to segment into muscular somites even before 
the closure of the blastoderm. 

Comparing this form of development with that of &he Amphibian and 
Marsipobranch, we find that we are forced to look upon the blastoderm 
of the Teleost, exclusive to the yelk, as their complete morphological 
equivalent, and that the Marsipobranch justifies the comparison in the 
peculiar way in which the body of the latter grows from behind for- 
wards out of the caudal mass, just as the embryo Teleost grows from 
behind forwards from the edge of the blastoderm ; so that, although in 
other respects there are some essential diff’erences, such as in the rela- 
tion and homologies of the neurula, hind-gut, and the blastopore, othsr- 
wise there is an evident similarity, which may giro us B key to the com- 
prehension of why it  is that the embryo Teleost develops at and from 
the edge of the blastoderm. 

I t  was not my intention, however, to enter into an embryological dis- 
cussion in this place so much as to show that the development of the 
teleost was peculiarly condj tioned mechanically in consequence of the 
peculiar organization of the egg, and that that had much to  do in de- 
termining its mode of development. The real cause of some of its singu- 
larities appears to be the presence of the relatively enormous yelk which 
must be included by the blastoderm in order to be absorbed. The pro- 
cess of yelk-absorption itself in the teleost offers some strong contrasts 
with that described by writers on the absorption of the yelk of birds 
and Elasmobranchs, as we shall see in another place. 

A few Vords more on the mechanical conditions presented by the 
O T ~  of several genera of fishes, and I have done with this part of the 
subject. I am famiIinr with the ova of four genera of salmonoids; 
h’almo, 8alvelinus, Coregonus, and Osmerus; all are characterized by 
as abundance of oil drops embedded in tho vitellus, but most abund- 
antlr just immediately under the germinal disk, where indeed most of 
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the oil seems aggregated in the Bpecies studied by me. This oil behaves 
like oils in general, even in the live eggs, i. e., its specific gravity is less 
than water, in consequence of which the aggregation of oil drops under- . 
neath the disk tend to keep the latter directed constantly upward. If 
the egg is turned, the buoyancy of the oil drops at once turns the vitel- 
lus within the egg membrane, and brings i t  to rights with the germinal 
disk looking upwards. This contrivance, if one may so call it, for right- 
ingtheeggis perfectly automatic. Later, when the embryos ar0 hatched, 
the presence of the oil drops in the upper part of the yelk-sack helps 
to keep them in the natural position. 

Another totally different type of eggs is that of the cusk, crabeater, 
Spanish mackerel, and moon-fish. In  all of these forms the egg is buoy- 
ant in consequence of the presence of a, single large oil sphere. This 
oil sphere is always situated at  a, point in the egg almost exactly oppo- 
site the germinal disk. In consequence of this arrangement the ger- 
minal disk is constantly inverted; that is, i t  is carried on the lower- 
most face of the vitellus, the whole of the latter lying above it. I t  will 
be seen that in this case the buoyant oil drop of the egg acts in a m m -  
ner just  the reverse of what we noted in the eggs of the salmonoids. 
Even after the young hare escaped from the egg membrane they are at 
first unable to right themselves, but swim for a time upside down. This 
is due to the presence of the oil drop in the yelk-sack to the ventral 
wall of which it is permanently fixed. 

The egg of the cod, strange to say, is wholly without the oil drop, 
but the specific gravity of the vitellus is so slight that it behaves pre- 
cisely like the foregoing, and has the germinal disk constantly directed 
downwards, floating in this position. 

The egg of Horone americana, or white perch, is another special case. 
Here the egg is adhesive and fixed, and embedded in the vitellus there 
is a very large oil sphere. In consequence of the fixed character of the 
egg membrane, the oil-drop controls the position of the vitellus and 
keeps the disk inverted and on the lower side of the vitelline globe, 
while the free, uncovered portion of the latter is always directed up- 
wards, at least during the early stages. 

The egg of the shad is another special case, and here there is an un- 
usually large water space all around the vitellus between the latter and 
the egg membrane, but the egg is non-adhesive, and its specific gravity 
is greater than that of the water in which it is immersed. The pecu- 
liarity about the behavior of the egg is the constant disposition of the 
germinal disk to arrange itself at the side of the vitellus when viewed 
from above, though there is no oil whatever present in the vitellus to 
influence the position of the vitellus or germ. 

Again, the egg of the plectognath, Aleuteres, is green, with a cluster 
of oil droplets embedded in its yelk or dentoplasm at  one side. Its ger- 
minal matter or protoplasm is relatively large in amount. 

In  Fundulus and 8yngna$hus the oil drops appear uniformly distrib. 
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uted and embedded in the superficial portions of the yelk next t o  its 
external surface. This brings the deposit8 of oily matter in close prox- 
imity to the vessels traversing the vitellus. The function of these oils, 
aside from their buoyant tendencies, as in these last cases, is not clear, 
and, beyond the fact that they a,re evidently absorbed together with the 
remainder of the ydk, we kuow little of their nutritive properties. Per- 
haps, i n  the process of physiological decomposition, these oils of fish 
embryos develop heat. If we are to judge by what may be observed in 
the absorption of the single oil drop of the Spanish mackerel, for ex- 
ample, i t  is one of the last portions of the vitellus to be absorbed. In 
fact, i t  dwindles progressively, the drop continually growing smaller, 
while it retains its globular form as i t  disappears. 

The remarkable differences here noted in regard to the organization 
and behavior of fish eggs are noteworthy, too, as showing that the State-. 
ment so often and unwarrantably macle, even by very distinguished 
biologists, to the effect that ova in general have the same physical con- 
stitution, differ in no respect from each other, Bo., has no foundation in 
fact. Indeed, the more intimately wo know the various forms of ova of 
the various animal species, the more evident does it become that some 
timo, when our knowledge is more complete, we shall perhaps be able 
to distinguish the species apart by the eggs alone, just as botanists have 
used the characters presented by seeds to  distinguish plants. I t  is also 
evident that such striking diversities of organization must, to a certain 
extent, be reflected in the mode of development of the various species ; 
that independently of the action of the principle of acceleration and re. 
turdation, pointed out by Professor Cope (the effects of the working of 
which are frequently very evident), the morphological-character of the 
egg reacts upon the manner of development, as proved by the one fact 
that with the variation in the bulk of the yelk there is a corresponding 
variation in the length of the arc embraced by the body of the embyro 
as it lies on the sac before the tail begins to bud out. When once the 
body is segmented, and the primary somites are distinguishable, as we 
may call those proper to the body, which are formed before the caudal 
somites, the amount of matter used up in carrying the development fo 
this stage in different species will of course vary; the yelk itself also 
varies in dimensions; hence, as a, natural result, the arc on the great 
longitudinal circumference of the latter, embraced by the embyro, must 
in like manner vary, so as to comprise one-third, one-half, or three. 
fourths of that circumference, as may be noted in diftierent forma. These 
are not the only consequences of structure, as we learn upon making a, 
still wider survey of the various forms of fish ova, some of which have 
been alluded to elsewhere, though we may here note the fact that the 
number of primary somites varies in the embrYos Of different genera. 
So great is this difference at the same relative stage in different spe- 
cies, that me find as many as seventy-five pairs Of somites developed in 
Fylosurus and only eighteen to twenty in AZosa. (The terms somites 
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as here used is that now generally applied to designate what was form- 
erly implied by proto-vertebra; these embryonic segments represent the 
rudiments of the paired muscular plates on the opposite sides of the 
body of the adult.) The remarkable variation in the number of s e g  
ments developed in embryos of different genera, as pointed out a little 
way back, is also partly explained by the difference in the number of 
muscular segments in the parent fishes of the dift'erent species.' This 
brings us to the recognition of the influence of that remarkable organic 
force, heredity. 

XIL-SPEUIFIU UHARACTER O F  PROTOPLASM. 

Beginning with that very remarkable substance designated by the 
name of protoplasm by Von Mohl, sarcode by some writers, and the 
physical basis of life by Huxley, from a nearly homogeneous state 
in some protozoan types or in the yelks of some eggs, we pass in as- 
cending steps from one type to another until we find that out of it va- 
rious tissues serving diverse uses have been differentiated. In the 
most undift'erentiated forms, in this remarkable substance there inheres a 
power to feel and to distinguish objects which are fit for food from those 
which are not fit. The near presence of food appears to determine 
the lines along which the conscious living matter will travel, although 
anything like visible 8ense organs are entirely wanting." The rude 
and primitive apparatus of movement before us in the ammba foreshad- 
ows what is possible with eo-ordinated combinations of such elements 
in more differentiated organisms. In the latter, similar minute lumps 
of the living matter, the cellular elements, no longer retain in all parts 
of the organism, of which they are at once the servants and members, 
the power of feeling and moving, of being at one and t.he same time 
n0rc-e and muscle. Only in some degree do all the histological elements 
of organisms retain this independent characteristic; it is probably this 
hereditary legacr from the protozoan grade which constitutes what is 
known to physiologists as the vis medicatrix natura, nisus . formativus, or 
inherent remedial power. From the calenterata, some of which may be 
cut in two and yet mutually reproduce the severed parts, up to the warm- 
blooded memmalia where the powers of reparation are reduced to a min- 
imum, such as the healing of wounds and the knitting together of broken 
bones, and where a, highly complicated and very fixed and special struct- 
ure has put an end to the possibility of any power to multiply parts by 
budding except in early embryonic states, but which rarely reach per- 
fection of development except in the case of minor and unimportant 
parts. This part of the subject has been more ably and more fully dis- 
cussed in Darwin's Variation of Animals and Plants under Domeatica. 
tion, and is only introduced here to illustrate the varying germinating 
and reparative power of protoplasm in the various grades of the animal 
kiugdom. 

*See some remarkable cmes described in Leidy's Bhizopocls of North America. 
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The physical character of the organic matter is extremely variable. 
Protoplasm may be colorless, black, yellow, orange, red, brown, green, 
violet, blue, purple, amethystine, pinkish, or amber-colored, with tints 
and tones as various as the species examined. Many of these colors are , 

no doubt due to peculiar coloring matters, but it is evident that in many 
instances such is not the case, but that it is a part of the substance of 
the body in itself. Such differences become very apparent to the student 
of embryology, who sees usually either the pure protoplasm of the ho- 
loblastic ovum or the protoplasm together with added yelk or dento- 
plasm. Such marked differences of color as are often observed indicates 
an undoubted difference of constitution as indicated by the specific 
gravity of the eggs of various species of fishes. The reddish ovoidal 
blood-cells of Area pesata, first observed by me, are presumably colored 
by some ferrous compound, such as tinges the mammalian blood-disk. 
I n  somespeciesof fishes (Alosa), when death takes place, the eggbecomes 
lighter in mater; in Tylosurzcs the death of the egg in sea-water makes no 
apparent difference in its specifie gravity, still falling to the bottom the 
same as the healthy egg. Then the healthy cod egg floats in sea-water, 
while the egg of Tylosurus sinks, though both are without oil spheres. 
On the other hand the eggs of Elecate, ParephQpus, and Cyhiwm float 
in sea-water, and have a single large oil drop embedded in the yelk op- 
posite the germinal disk. The egg of the shad, without oil drops, sinks 
in fresh water, while the eggs of the salmon family, inclosing many 
large and small oil droplets, also sink in fresh water, while the oil which 
they contain floats in the same medium. Besides their differences, those 
of color atre equally well marked in the protoplasm of the germ, the lat- 
ter being much darker in some than in other species. The distinctly 
corpuscular charaoter of the yolk in some, the ovoidal form of these 
corpuscles in others, as in -Amnia, for example, compared with its almost 
perfect homogeneity in Cpbi.um and Ekeate, seems to me to indicate a 
want of identity which cannot be covered by the one same term. As 
tacitly implied by the conditions of the hypothesis of pangenesis of 
Darwin, and that of the perigenesis of the plastidule as proposed by 
Haeckel, we ought, I believe, to regard the protoplasm of distinct spe- 
cies as specifically distinct from other protoplasm, as the species from 
which it mas derived is from all others, but itself in turn capable of 
modification under changed conditions of relation to the environment. 

Jevons (Principles of Science, p. 764) has the following: “Proto- 
plasm may be chemically the 6ame substance, and the germ-cellof IL man 
and of a fish may be apparently tho same as far as the microscope can 
decide, but if certain cells produce men, and Others as uniformly pro- 
duce a species of fish, there must be a hidden constitution determining 
the extremely different results. If this were not so, the generation of 
every living creature from the uniform germ would have to be regarded 
aIs a clistincti act of creation.” Nom it is just this ( I  uniform germ,? doc- 
trine which I wish to point Out tho fallacy of from another point of view. 
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We are informed by very high authorities that man, for inatance, is de- 
veloped from an ovule about the 125th of an inch in diameter, which 
differs in no respect from the ovules of other animals. Bven within the 
limits of the mammalia, the phrase LLdiffers in no respect from the 
ovules of other animals” is obviously inaccurate if a careful and just 
comparison of the figures of the ova of various genera and their dimen- 
sions, &e., as given by specialists, are compared together. That hack- 
neyed comparison of tho gill arches of the various groups of vertebrates, 
indicating as it does, and as every one will be ready to admit, an im- 
portant morphological law, namely, community of descent, we cannot 
help but be incredulous when i t  is asserted, as it often is, that a t  a cer- 
tain stage it is nearly or altogether impossible to distinguish an embryo 
human being from a fish or dog of the same relative stage of develop- 
ment. If some of the most enthusiastic defenders of this type of evo- 
lution run inad had stuck conscientiously to the morci Linearly" in 
order to qualify their assertion of the appearance of identity which they 
have mostly discovered lipon comparing the embryologicad figures of 
careful laboratory investigators, we should not feel called upon to write 
the present paragraph. Of such an identity, perfect in detail, I defy 
any honest investigator to  produce proof. It would, on the other hand, 
be an easy matter for specialists to produce abundant evidence that 
even within the limits of small and restricted groups specific differ- 
ences atlready make their appearance with the first steps of segmenta- 
tion, leaving out of account all other purely morphological differences, 
which, conscience knows, are sufficient in theinselves to break up tho 
foundations of the doctrine of identity so glibly retailed by these care- 
less writers. It has been noted that the segmentation of their germs 
will serve to mark the genera and species. I will go R Rtep further and 
assert that there are numerous features, properly characters, which mill 
aerve the same purpose at  various stages, and that a t  no stage cau i t  bo 
said that there is a positive identity even in closely allied genera or 
strongly marked species. Embryological differences have not been well 
enough studied in slightly marked varieties or species, to say much of 
these. But genera ought, in all conscience, to be dose enough together 
to refute the validity of the u uniform germ theory.” Here we find in 
every case great numbers of characters which may be stated in words, 
and many of these even become the most positive differentia when a 
certain embryo is compared with the embryos of something else. Vast 
numbers of details must be considered as affecting this too readily as- 
sumed identity, not the least of which is form; perhaps this latter is 
really the most important. s o  long, then, as the somelchat similw germs 
of different animals produce diferelzt species, me shall or ought to hold 
to the dockrim that the protoplasm of which a man is made is diffierent 
from that of which the body of a dog or a fish is composed. 
I do not wish to be understood as denying the possibility of variation 

in the nature of the protoplasm of different germs which have been de- 
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rived from the same parent. I might cite facts to  show that a single 
laying of eggs may produce individuals wliich differ from each other in 
many minor details ; this variability is very marked in the plumage of 
broods of domestic birds, and I am informed by Mr, T. R. reale that 
he has met with remarkable instances amongst butterflies, broods of 
which he had reared artificially from the eggs of a single parent. These 
well-known facts indicate that still another principle should not be lost 
sight of; namely, that the hidden constitutions of different germs of the 
same parent are variable; that the living matter of the germ-producing 
organs themselves is not similar in its developmental tendencies. It 
follows from this, that when I say that in the protoplasm of the shad 
there inhere specific properties which are transferred to  and embodied 
in ita germs, I do not mean to say that the living matter of all parts of 
the body is alike, but that the protoplasm of its parts when compared 
with the same parts of other species must be unlike the latter. To put 
the same idea in other phraseology, I would say that not only is the pro- 
toplasm of the species specific, but also that, if we consider the facts of 
variation, the different its well as the same parts of the body of one and 
the same species must be variable in their hidden and transmissible con- 
stitutions. In following out such a train of thought, it is almost im- 
possible not to trench upon Darwin’s Hypothesis of Pangenesis, as we 
have done above j but i t  is to be borne i n  mind, if one is faithful to the 
showings of right reason, that it is scarcely possible to escape such a 
coincidence. 

WHE mxunosuopxu SEXUAC CIIARACTE RISTICS ow THE ARIERI- 
UAN, PORTUUUESE, AND COMMON EDIBLE OYSTER OP EUROPE 
CORIPARED. 

B y  JOHN A. RYDER. 

In the issue of Forest and Stream of Novomber 30, jus t  past, iu an 
article by the writer, page 381, middle column, it is remarked : LL I re- 
gard Davaine’s observations upon the histology of the reproductive or- 
gans [of the European oyster: as of little value, being made before tho 
introduction of improved methods of investigation, His figures of the 
finer structural details have apimrently been made from crushed &ag- 
merits." In passing this judgment upon Dr. Davaine’s work, I have 
been severer than the state of the case demanded, as will bo seen in the 
sequel, though I do not get admit that his methods of research were 
what they should have been, for until now we ham had no adequate de- 
scription of the structures in question. Until recently I havelnaintained 
with reservations that the sexes in the European oyster were probably 
soparate as in the American; more recent investigation with mort3 
refined methods have proved to  me that in  this I am in error. In my 
article in Forest and Stream I also took occasion to  refer to 3 stateluent 
jn Gegenbaiir’s Blements of Coml~arativo Anatomy, English edition, p. 
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380, where he says: 6' In the oysters we find an intermediate step toward 
a separation of the sexes, inasmuch as these organs are not active at 
the same time in the same individual ; but the male and female organs 
alternately so." The writer in commentingupon the above then wrote: 
(6 This quotation tacitly admits the unisexuality of the European oyster 
to which it evidently refers. The last part of the remark, however, is 
founded upon the slenderest kind of evidence ; in fact, upon no evidence 
except a surmise, as such an alternate activity of the two parts is im- 
probable [for obvious reasons]; besides, it is not possible to demonstrate 
such an alternation of sexual activity in the same individual. As every 
one knows, the soft parts of an oyster cannot be examined without open- 
ing the shell, which necessarily makes the needed second observation to 
confirm this alleged alternation of sexual activity a physical impossi- 
bility." I am now in a position to go still further and to assert that the 
first part of the quotation from Gegenbaur is also erroneous, bec&use 
we may find both eggs and spermatozoa in the same follicle at the same 
time. 

What, then, is the true state of the case 9 This query me propose an- 
swering, but before we set out it will be necessary to give some account 
of the methods of investigation used in order to arrive at a definite con- 
clusion. Thin sections of those portions of the animal in which the 
reprodmtive structures are lodged are of the first importance. After 
trying various methods, which were found for the most part unsatisfac- 
tory, the preparation of sections was finally conducted as follows : After 
the soft parks were removed from the shell they were thrown into a 
chromic acid solution of one to two per cent., in which they mere al- 
lowed to remain for several days, and in some cases the hardening solu- 
tion was even renewed. This was done in order that the hardening 
agent might act upon the whole of the soft parts and harden them 
throughout ; unless the chromic acid is allowed some time to act upon 
the entire animal it will not be uniformly hardened, the center of the 
body remaining soft. After hardening, the animals should be .thor- 
oughly washed and soaked in water for a couple of days to remove all 
traces of the acid before they are finally put into alcohol for permanent 
preservation. 'Hardened material so preserved will make good sections 
months afterwards. 

Portions of the body mass of difl'erent individuals should then be cut 
out; it is best to cut UP the body into thick slices or blocks in a, trans- 
verse direction, large enough to be conveniently held between the fin- 
gers. It was also found advisable to take such thick slices of the hard- 
ened body mass from several individualtl, since it was discovered that 
scarcely any two had the reproducttive glands developed to exactly the 
same degree of maturity. This point is important, as it has enabled us 
to follow UP the development of the reproductive organs in the connect- 
ive tissue which invests them. After considerable experiment and dis- 
appointment in the effort to imbed these thick, hardened slices so aa to 
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cut sections with the microtome, the dethod of imbedding was aban- 
doned altogether. The thick blocks or slices were entirely freed from 
alcohol by soaking in water for a day ; then removed, after drying them 
off as much as possible with blotting paper or a soft linen cloth, to a 
thick solution of gum arabic, in which it is best to allow them to remain 
twenty-four to forty-eight hours so as to be thoroughly saturated. The 
superfluous gum may then be poured off and the blocks of tissue, soaked 
8s they are with the gum, covered with strong alcohol. In twsnty-four 
hours the blocks will  be found hard enough to cut. The blocks of hard- 
ened tissue are simply held between the thumb and forefinger, and the 
sections made with a section-knife with the free hand. When cuttIng 
sections, it is necessary to keep the knife well wetted with alcohol so 
that the sections may readily slide off on the upper side of the blade. 
Water should not be used to wet the knife, as it would get on the block 
of tissue, dissolve the gum, and soften the surface to be cut, and injure 
the succeeding sections. The sections are lifted from the knife a68 fast 
as cut, with a camel's hair pencil, and thrown into a dish of water, in 
which the gum will dissolve out in a few minutes. The sections are 
then ready to be stained, and in order to clearly differentiate the her- 
maphroditic character of the reproductive glands of ostrea e&& a special 
staining reagent must be used. The one which gives the best result8 
and acta most quickly will be given here. Equal parts of dense alco. 
holic solutions of safranin red and methylo green" are poured together 
and diluted with about eight times their combined volumes of water, 
producing a dark purplish solution of about the color of claret wine. 
Into this the sections may be thrown and allowed to remain until com 
pletely saturated with color or until they are opaque; they may remain 
in the staining fluid from one hour to a day, but two or three hours is a 
sufficient length of time. When removed from the staining fluid they 
are too deeply stained to be mounted at once, and must therefore be 
transferred to 96 per cent. or absolute alcohol and stirred about in it 
until the safranin red is no longer given off in clouds from the sections; 
but it is important to note that if tho sections remain in the strong alco- 
hol too long the whole of the safranin will be washed out. In order to 
prevent this, when it is seen that the section has acquired B rosy red 
hue, combined with a bluish-green tint in the parts stained by the me- 
thyle green, the object should at once be removed from the alcohol and 
thrown into oil of cloves and mounted in balsam or damar. The extrac- 
tion of the superfluous color requires from five to fifteen minutes, ao- 
cording to the thickness and character of the section, and should on no 
account be allowed to proceed too far; if it does, the peCul?ar and im- 
portant staining effect of the safranin is lost. As first pointed out by 
Flemming, it has the peculiar property of staining the nucleus and its oon- 
tents, while it may be totalIy removed from other Parts of the cell ; in 

*Them are both aniline cclore ; the &et ie hard to obtain, except from dealere in 
dyers' colore. 
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fact, as in the oyster egg, it may be entirely removed from the nucleus 
and left only in a part of the nucleolus. The methyle green, on the 
other hand, does not tend to stain the eggs, but rather the spermatozoa 
and the cells from which they are derived, and it is one of the most ms- 
tounding facts known to histological chemistry that, although both of 
these dyes, to begin with, are intimately mixed together in the staining 
fluid, the different histological elements of the section exert some kind 
of selective power by which they absorb and hold mainly the one color 
only. This peculiar property of the two colors, even when mixed to- 
gether, enables one to distinctly map out the relations of the sexual ele- 
ments in the reproductive follicles, the nuclei of the ovarian ova being 
stained red by the safranin, and the heads of the spermatozoa bluish 
green by the methyl green. The foregoing is maiuly the method to which 
I have had recourse in working out the sexual characteristics of Ostrea 
edulis. Simpler staining methods suflice in the case of Ostrea v@ginica 
and Ostrea angulata. A single color used in staining sections of 0. etlulis 
is  liable to lead to error in consequence of the peculiar mode in which 
the spermatozoa are packed together in oblong clusters, which are often 
of about the size of the ovarian ova. This egg-like appearance of the 
masses of unripe spermatozoa in the follicles of the reproductive organs 
of the common oyster of Europe misled me when examining sections 
stained only with eosin or carmine. The monochromatic effect produced 
by one color only gave no hint as to the real relations of ova and sper- 
matozoa in the follicles until high powers were used with special manip- 
ulation of the light. 

The characteristics of the reproductive organs of Ostrea edulis, 0. air- 
yinica, and 0. angulata are sufficiently marked to-be very precisely de- 
scribed and figured so as to enable any person to appreciate the differ- 
ences, especially between the first and last two. 0. eaulis is essential@ 
hermaphroditic in the structure of its reproductive organs, while the 
other two are as distinctly moncecious or unisexual. A marked difference 
is also to be noted in the relative size or caliber of the reproductive fol- 
licles in the hermaphroditic and in the unisexual species. In  0. edulis 
the caliber of the generative tubules appears to be relatively much 
greater than in 0. virginica and 0. angulata, nor are the tubules so 
densely crowded together as in the latter species. Up to this time this 
difference appears to me to be 80 ma9rlred that I think it would be pos- 
sible to dist>inguiBh sections Of 0. edulis from those of the other two 
species by means of this one character. In other respects the history 
of the devgjloprnent of the reproductive tissues in both species appears 
t o  be similar. I n  all the sexual tissue arises as D linear, interstitial 
diflerentiation bctwecn the coarse, connective-tissue cells of the animal, 
only that in 0. edulis the rudimentary network does not form quite so 
close a meshwork as in the other two forins liere considered. The tub- 
ules have a more extensive anastomosis with each other in the unisex- 
ual species than in the hermaphroditic. In all the forms fine vessels 
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pass off from the dorsal and ventral somatic arteries, which tend to 
branch into vessels of a capillary fineness amongst the productive folli- 
cles. Thus the glandular portions of the reproductive organs are effect- 
ively nourished by supplies of blood passing from the great vessel8 
given off by the heart. These are the principal characteridtic features 
of the reproductive follicles in the hermaphroditic and unisexual forms 
which are noticed upon comparing the two together. The most impor- 
tan t  differences between the tmo forms are to be found, however, in the 
modein which the generative elements are produced in each type, which 
we will now consider. 

In  0. edulis the reproductive glands when well developed show in 
many cases a lining of large nearly mature ovules or ovarian eggs, at 
intervals, and insinuated between them large coarsely granular bodies 
may be observed, in which large, irregular, nuclear bodies are often 
embedded. These nuclear bodies are further distinguished from thdse 
of the ovules by their oval or oblong and often irregular form, and by 
containing a dense mass of granules which absorb safranin in such 
quantity as to become opaquo. This granular chromatin, as it would 
be designated by Flemming, is usually &ggregated at the center of the 
nuclear or cellular mass, whichever i t  may be, and is furthermore apt to 
conform to a certain extent to the external outline of the body which 
contains it, From these bodies the rounded granular cells appear to 
arise, which fa11 into the cavity of t>ho tubule or follicle, there to un. 
d e a o  further segmentation, and finally break up iuto spermatozoa with 
spherical heads and filiform tails or flagella. Even in some cases, where 
no spermatozoa are as yet revealed by the methyl green, these rounded 
spermogens or spermatoblasts are to  be seen free in the center of the 
follicles. Usually, however, the spermatoblasts have been crowded 
towards the external end of the tubule where they have undergone dif- 
ferentiation into spermatozoa. The spermatozoa are often on this ac- 
count so oromded together at the outlet of the tubules, passing even 
into the superficial ducts, BO that when acted upon by the methyl 
green they are revealed as a dense, almost opaque, dark, bluish-green 
mass. The ovules, on the other hand, which may be quite nearly ma- 
ture, remain unstained, except their spherical clear nucleus and nucleolus, 
which is double, as if formed of two oonjoined spJmrules. If the 8% 

franin has been washed out of the nucleus the one Bpherule of the nucle- 
olus only is apt to retain the color. The peculiar puoleus of the ovules 
at once distinguishes them from the elements, which later break up and 
become the spermatozoa. Apparently every phase of the  spermatoge- 
netic process is under way in the follicles, while more or less nearly 
mature ovules may be adherent to  the waIIs of the same tubules. In 
some Rpecimens I find the tubules to contain nothing but ova, with little 
or no trace of spermatoblasts; in others, again, both classes of prod- 
ucts may be present in about the same condition of maturity. In still 
others little else but spermatozoa are to be found, but, adherent to the 

Bull. U. S. I?, OB, 82-14 March 14, 188 3. 
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walls of the follicles, cells are to be found which have the nucleus so char. 
acteristic of the more mature ovules. These, I am inched  to believe, 
are the representatives of what will later become ova, and not the rep- 
resentatives of spermatoblasts. It is a singular fact that the spermato- 
zoa have %tendency in 0. edulis to cling together in masses of about a 
uniform size. Though the spermatic particles which comprise theso 
masses are somewhat separated from each other, if compressed together 
they would evidently form a body about the size of the spermatoblasts 
from which they were derived. Later they tend to break up and form 
a more homogeneous, granular mass a t  the outlet of their parent tubule, 
where the latter joins the outgoing efferent duct. While it is true that 
some sections of 0. edulis show little evidence of the presence of any- 
thing else but the product of one sex, it appears to me that there is 
sufficient evidence of the hermaphrodite character of the generative 
ghnds of the species presented by a pretty large series of sections 
taken from about fifty individuals from different 1ocalit.ies along the 
coasts of Wales, Scotland, England, France, Eolland, and Germany. 
Sometimes a portion only of a section will be hermaphroditic, showing 
that different parts of the generative glands of the same animals may be 
of different sexes. The result of this arrangement is that it is scarcely 
possible for the eggs to escape impregnation by the milt generated along- 
side of them, and we may, I believe, fairly assume that O8tYea edulis is o 
self-fertilizing hermaphrodite. 

The condition of things in the generative tubules of Ostrea virginica 
and angulata is very different, as may be gathered from the following 
account. In  the first place I have never found m y  evidence of hermaph- 
roditism either in the living animal or in sections of the reproductive 
organs. The mode of pressing out the spawn from the gland and ducts 
of 0. virgilzica, and the physical test used to determine the sex of the 
products in practical work during the last season, afford the most posi- 
tive demonstrations of the unisexuality of that species. Examining see- 
tions, however, we never find either in the reproductive follicles of 0. 
virginica or of 0. angulata any evidence of the coexistence of ovules 
and spermatozoa. In 'fact, the mode of spermatogenesis in the uni- 
sexual species is very different from that of the hermaphroditic. As 
indicated in Broob' figure of a part of a section of a male oyster, the 
spermatozoa are peculiarly arranged in the follicle or tubule. Upon 
applying a high power (500 to 800 diameters) I find that the heads of 
the spermatozoa show a very marked tendency to be arranged in rows 
like beads and not in oblong clusters, as in the hermaphroditic species. 
Moreover, tho walls of the generative tubules are lined by relatively 
very much smaller spermatoblasts than those found free in the repro- 
ductive follicles of the hermaphrodite form. This spermatogenetic 
layer is often very marked in the males of the unisexual species, and 
even at  an early stage of the functional activity of the testicular or- 
gans presents much the same structure that it does later. The rows 
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of spermatozoa already alluded to also have a tendency to bo bent to- 
wards the outlet of the tubules, giving rise to a friuge-like appearance 
on either side of follicle with a clesrer space between the edges of the 
fringe-like masses of spermatozoa. In fact it  is plainly to be seen that 
the spermatozoa are being budded off from the spermatogenetic layer, 
and that the appearances just described are a result of that process. It 
results from this that the structural peculiarities of the testicular tu. 
bules are very characteristic, so that once recognized they will never 
afterwards be confounded with the arrangement observed in the ovary 
of the female, where, as in the hermaphrodite species, the ova may be 
seen in different stages of development, though mhero the majority of 
the ovules have attained nearly full development, it may happen that 
€em of the nascent ovules closely adherent to the walls of the follicles 
are visible. 

The distinction between Ostrea edulis and khe American and Portu- 
guese species is therefore very marked and important. Mobius, Der 
Auster und die Austernwirthschaft, Berlin, 18-77’, page 19, says of their 
species : Oysters are hermaphrodites. In thelargest number of indi- 
viduals, in the whole reproductive organ, I fouiid only spermatozoa, 
but no eggs. In seven oysters which carried blue brood in the beard, 
the sexual gland contained only spermatozoa. Three oysters with 
younger white embryos in the beard had no spermatozoa in tlie sexual 
gland. In  the most of the brood.bearing oysters the sexual gland con- 
tained neither eggs nor spermatozoa. Of 309 oysters, which mere 
taken, on the 25th May, from four different banks east of the islan(1 of 
Sylt  and afterward examiued from May 26 to June 1 , l S  per cent. 
were hermaphroditic, and of the remaining 82 per cent. one-half were 
egg-bearing, the other half sperm-bearing. In none were the sexual 
products completely mature. From these obsorvations I conclude that 
the eggs and spermatozoa do not develop simultaneously but success- 
ively in the sexual gland ; that spermatozoa may be developed very 
.soon after the discharge of the ova, and that probably one-half of the 
.oysters of on8 locality dnriug a breeding period produce only eggs, and 
the other half produce only spermatozoa.” To the same effect are the 
statements of Lscaze-Duthiers ; but Davaiiie seems to have first no- 

- ticed the peculiar aggregations of spermatozoa in oval masse8 in Ostrea 
eduZi8. Brooks thinks Gerbe’s statement, that among 435 European 
oysters one year old he found 35 with young, 127 with ripe eggs, and 
180 with ripe aemen, seems to be sufficient to show the incorrectness 
of Lacaze-Duthiers’ conjecture bhat the functionally malo condition pro- 
cedes the functionally female condition.” 

This is about the state of the controversy a t  present in regard to the 
breeding habits of Ostrea edulis. The only authority, as fay as I am 
aware, who distinctly takes the ground that eggs of this species are 
fertilized in tho reproductive organs is Horst, who says : “Not only do 
&he embryos pass through their first stages of davelopment within the 
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mantle cavity of the adult, and impregnation occurs internally insteadp 
of externally, bu t  it may also be said that the eggs and spermatozoa 
come into contact in their passage out of the generative glands.” It is 
barely possible, indeed probable, if my memory serves me rightly, bhat 
Davaine has put similar observations upon record. Horst also distinctly 
asserts that the normal development of the embrFos of Ostrea edulis 
cannot take place outside of the parent. Mr. Berthelot, according to 
Mr. Erandely, has discovered that the fluids in the mantle cavity of 0. 
edulis contaiu albumen in a notable proportion, upon which the young 
are supposecl to be nourished. Mr. Brandely has found by direct experi- 
ment, that in the case of 0. anguZata it is possible to artificially impreg- 
nate the eggs. His attempts to fertilize the eggs of 0. edulis with the 
milt  of 0. angulata and vice versa were unsuccessfully repeated at differ- 
ent times for the last two years. I am now also uncertaiu in regard to 
the identity of the speoies of which Lieutenant Winslow succeeded in 
artificially impregnating the eggs a t  the mouth of the St. Mary’s River, 
in the Bay of Cadiz, Spain, which he says were natives, the variety 
having existed and flourished in the bay for as far back as could be re- 
membered. I quote his description of the specimens he used in his ex- 
periments as follows: “ In  appearance they were quite similar to the  
American species (Ostrea virginica), having long shells of from one to 
three inches in length, rougher and thicker than is usually the case with 
the European oyster.” This remark raises the question whether the 
experimenter was not really working with 0. angulatainstead of 0. edulis. 
The locality where he got his specimens and where he conducted his ex- 
periments also makes it not improbable that he mas in  reality working 
the native unisexual species, 0. angulata. 

To return to the question of the breeding habits of Ostrea edulis, it 
appears to me that we cannot very well question the authority of M& 
bius, Lacaee-Duthiers, and Horst, in regard to the bisexual state of 
the reproductive organs. My investigations also give some countenarlce 
to the fact of ‘8 preponderance either of eggs or of spermatozoa in dif- 
ferent individuals ; in fa&, in some cases the one or other seems to be 
almost exclusively the mature product. But we are not yet in a posi- 
tion to arrive at a conclusion in this matter because of the scantiness 
of the observations which have hitherto been made. The hypothesis 
that the spermatozoa are drawn from without into the generative ducts 
by the ciliary action of the gills and mantle may be dismissed with t h s  
remark that microscopic investigetiun, to my mind, has effectually dis- 
posed of the probability of any such a state of affairs. We may see 
the spermatozoa in course of development in the same follicle with the 
ova, which is conclurrive proof that the milt has not been derived from 
without, from the water into which it had been discharged by neigh- 
boring individuals. In  truth, we find in some cases the spermatozoapres- 
ent so deep down in the utmost ramifications of the generative follicles 
that it is not conceivable that they should have been drawn in from. 
without. 
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As to the alternate activity of the organs in producing ova and sperms- 
$ozoa there is a possibility that such is the case, but as stated at the outset 
there is as yet no conclusive proof of thefact. Certain it is, that Ihave yet 
to see sections of 0. edulis in which both ova and spermatozoa are not 
present in some condition of development a t  the same time. If the one 
be not present in a fully developed state, developing traces of it may be 
discovered, or even a very minute quantity of developed milt or a few 
developed eggs may be present in some one follicle, while in the others 
there are perhaps exclusively eggs or exclusively milt in a developed 
condition. 1: am aware that this view of the matter is opposed to the 
current doctrine that nature provides against continuous interbreeding, 
but when we find the eggs and milt about equally advanced in develop- 
ment in the same follicle, what is there to prevent self-fertilization ; in 
fact, what else can be the mode of reproduction? 

In some of the sect,ions of 0. edzclis examined by me tho ovules already 
measured &th of an inch in diameter, showing them to be about twice 
the size of the ripe eggs of 0. virginica and 0. alzgulatn, in both of which 
the ova are of about the same size when mature. Estimates which I 
have made, based on the figures of the eggs of 0. eddis given by M. 
Davaine, show them to be &th of an inch in diameter. Estimates based 
on the figures of Laoaze-Duthiers give &bth of an inch, while Mobius and 
Horst give the size of the young fry at d Z t h  of an inch iu diameter. The 
spherical heads of the spermatozoa of the three species here discussed 
measure about the same or approximately, &&h of an inch in diltm. 
eter. The clusters of spermatozoa of 0. edwlis measure approximately 
&&h of an inch in diameter. The spherical unsegmented spermato- 
blasts which break up into spermatozoa in 0. edu2is measure &th 
of an inch in diameter. The nucleus of the ovarian eggs of 0. edulis 
measuro not quite h t h  of an inch in diameter. The nucleus of the 
ovarian egg of 0. a?zgzctnta measures approximately &rd of an inch in 
diameter, which is about that of the nucleus of the egg of 0. airginica. 
The la,rge spherule of the nucleolus of the egg of 0. edzclis measures &th 
of an inch in diameter; the small spherule, which is stained red By the 
safranin, measures &th of an inch ; the long diamet'er of the conjoined 
spherules is &th of an inch. The long dimneter of the nucleolus Of 
the egg of 0. angulatcl and 0. virginnica is about *th of an inch. A 
slide in my possession containing some of the brood of 0. eddis Shows 
that, even after it has acquired both valves of the shell within the beard 
of the mother oyster, the brood varies greatly in size. I find, for usemple, 
&hat such fry measures from h t h  of an inch dowu to as Small as Tpath. I 

This brood, like that of tho American oyster, has llot Jet acquired any 
umbonal prominences a t  the hinge end of the valves. Before this occurs 
in the Amoricau oyster embryo considerabIu growth has tskon place, 
but when the shall already covers the body tho whole embryo, contrary 
to what is found in the European species, measures little, if any, more in 
diameber, than the egg, or about &th of an inch. Later, when the 
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embryo has grown considerably and when it is on the eve of attaching 
itself permanently, it measures from &th down to &th of an inch in 
diameter. The mode of fixation o i  the fry of both species is probably 
the same, but the mode of incubation-the one in the mother, the other 
in the open water-we see is widely different, differing as greatly in this 
respect as do the eggs in size and details of construction, as shown by 
the measurements which I have given. It must not be forgotten, horn- 
ever, that the material from which I prepared my fiections was received 
from Europe, in January and March, when it is to be supposed that the 
reproductive organs were not yet fully developed, and that consequently 
the dimensions of the ovarian ova as found by me are rather to be con- 
sidered as being below than abore their true ones when frilly developed 
at the height of the spawning season. 

It is a very remarkable fact that one finds individual specimens of 
oysters in which the reproductive organs have undergone total atrophy 
or wasting away at  the completion of the spawning season. Examining 
sections through the body-mass of spawn-spent oysters taken from their 
native waters in August last, I find that the whole of the connective 
tissue subjacent to the mantle, and between the latter and the liver, 
especially over the sides of the body-mass, has disappeared, together 
with all traces of the reproductive organs, including the superficial 
branches of the efferent ducts. At the first bend of the intestine there 
is still some of the connective tissue remaining; but even here and in 
the mantle it has changed its character entirely, and become very spongy 
and areolar, instead of solid, and composed of large vesicular cells, such 
as are met with when the animal is in a better condition of flesh. In  
fact, it appears as if this mesenchymal or connective tissue substance 
had been used up and converted into reproductive bodies-generative 
products-in the case of the spawn-spent and extremely emaciated indi- 
viduals. In sections from individuals in various conditions from that in 
which the rudimentary network of generative tubules has just appeared 
in the connective tissue, on up to those in which the reproductive tissues 
are enormously developed in bulk and proportion to the mass of the 
remaining structures, there is a perfect gradation from their complete 
absence to  their full development. This would appear to be very strong 
evidence in support of the theory that the reproductive follicles, o r  
tubules, are developed anew each season directly from the specialization 
of certain strings or strands of connective tissue cells. 

Many animals manifest a periodic development of the glandular por- 
tions of the reproductive organs j but I know of no form in which there 
is any such presumptive evidence that these organs are annually regen- 
erated and finally altogether aborted as seems to be the case with the 
oyster. Together with the changes here described, the most remarkable 
changes in the solidity and consistence of the animal take place. The 
shrinkage of a spawn-spent oyster in alcohol or chomic acid solution 
is excessive, and will, when complete, reduce the animal to me-tenth of 
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its bulk while alive. This shrinkage is due to abstraotion of the water 
with which the loose, spongy tissue of the exhausted auimal is distended. 
A so-called trfat,) oyster, on the other hand, mill sufi'er no such excess- 
ive diminution in bulk when placed in alcohol or other hardening fluid. 
In  consequence of this variable development of the reproductive organs 
as well as that of the connective tissue of' the body-mass, the amount 
of solid protoplasmic material cont,ained in the same animal at different 
times under different conditions must vary between wide limits. And, 
inasmuch as the nutEitive and reproductive functions of animals are 
notoriously interdependent, it follows in consequence of the enormous 
fertility of the oyster that a vast amount of stored material in the shape 
of connective tissue must be annually converted iuto germs and annu- 
ally replaced by nutritive processcs. Plentitude or dearth of food are 
also to be considered ; but it now becomes a little easier to  understand 
the physiological interdependence of the reproductive functiou and the 
so-called fattening process. 

To a great extent what has been remarked in the preceding para- 
graphs of the wasting away of the reproductive organs in Ostrea vir- 
ginica, seems to apply also to 0. edzclis and 0. qngulata. The last species 
has an extraordinarily thick bodymass with the stratum of reproduct- 
ive follicles of remarkable thickness, averaging a much greater develop- 
ment than I hare ever seen in any other form. When the contents of 
this great mass of tubules has been discharged a diminution in the bulk 
of &he body-mass must naturally ensue, probably accompanied by a 
wasting away of the connective tissno and tubules such a8 apparently 
occurs in the American species, From what I have seen of the gener- 
ative tubules of 0. edzclis in section@, they are evidently regenerated 
much as in 0. virginniccc. In  a few specimens I find them almost entirely 
gone, or present only in an extremely rudimentary state. 

B R I N G I N G  W H A t E  OIL F R O M  TEE P A C I F I C  TO NEW YOBE. 

B y  FREDERICK HABERSHAW. 

[From letter t o  Prof. S. F. Baird.] 

I am bringing the Northwest Pacific whale oil, which is nom delivered 
by whalers at San Francisco, to the Atlantic by bulk cars instead of by 
Cape Horn route, os formerly. The total amount coming thus by rail 
is 21 cars this year, averaging 3,300 gallons each, or 69,300 galIons. 

San Francisco has become the whaling depot of the Pacific, for tho 
fitting up and discharging of whalers ; it iR only a question of time when 
all this product mill be brought to the Atlantic by rail. Probably in a 
few years all the manufacturing will be done there instead of at New 
Bedford. 
113 MAIDEN LANE, NEW YORK, Janz6ary 30, 1883. 
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O U U U B B E N U E  OW F U R  SEALS I N  M I D - O C E A N .  

B y  LIEUT. Z. L. TANNER, U. S a  Ne 
[Letter to Prof. S. F. Baird.] 

At  your request I send you the following extracts from my remark 
book during a passage from Yokohama to San Prancisco in the Pacific 
mail steamer City of Peking : 

June 25, 1878.-Latitude at noon, 420 55/ 53Il north, longitude 1620 
141 451' east. During the morning passed branches of a tree; saw a 
couple of seals, several ducks, albatross, and large numbers of jelly-fish. 

June 26.-Latitude noon, 420 53/17'' north, longitude 1670 16/ 30" east 
A. M.-Several pieces of driftwood seen j ducks, whales, and whale 
birds in sight occasionally. P. M.-Passed several pieces of driftwood 
-two pine trees GO to 80 feet in length. 

June 28.-Latitudc noon, 420 43' 22/' north, longitude 1770 43' 06t1 
east. A. M.-Several seals and ducks seen. 

June 30.-Latitude noon, 430 05' 18/' north, longitude 1670 41' 06/' 
west. A. M.-Passed a pine tree 14 foot diam., bark gone, surface clean. 

July 1.-Latitude noon, 430 01' 14" north, longitude 1610 23'30" west. 
A. M.-Whales, seals, puffins, &e., seen during the day. 

N o T E . - P u ~ ~ ~ ~ s  mentioned in this day's remarks are the ducks of pre- 
vious days. 

July 2.-Latitude noon, 430 05/ 12'' north, longitude 1550 26' 37l' west. 
A. M.-Whales seen during the day. P. M.-A large school of fish 
seen during the evening. 

NoTE.-Uncertain as to kind of fish; last called them skipjacks. 
July 3.-Latitude noon, 43O 02' O W  north, longitude 1450 41' 30'' west. 

A. M.-Porpoises seen during the morning. P. M.-A large school of 
fish resembling herring seen during the afternoon. Passed a large 
drift log covered with barnacles a t  5.30 p. m. 

July 4.-Latitude noon, 430 05' 56" north, longitude 1440 16' OOIJ west. 
Whales and a small number Of Portuguese men-of-war (vellala) were 
seen during the day. P. M.-Whales seen during tho afternoon. 

July Ei.-Latitude noon, 4 2 O  41' 52" north, longitude 1380 301 151' west, 
A. M.-Whales and a small number of vellalas seen during the day. 
The usual number (3) of gonies following the ship, 

NoTE.-The three gonies referred to were usually with the ship, until 
we approached land at either end of the route. Other birds were seen 
almost daily, but it seldom happened that those mentioned above were 
absent for any length of time. 

I have no doubt seals, &e., were seen on other voyages, but my books 
are not at hand to-day. 
U. S. F. C. STEAMER ALBATROSS, 

NAVY YARD, WASHINGTON, D. O., December 29! 1882. 
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A C C O U N T  O F  O P E R A T I O N U  A T  TIIE MCCLOUD R I V E I I  F I S E - B R E E D -  
INGI S T A T I O N S  O F  TEE U N I T E D  S T A T E @  FISH COMMISSION, FlZOM 
1872 T O  1882, I N C L U S I V E .  

B y  LIVINGSTON STONE. 

[Written by request of Professor Baird, for the London Exhibition, 1883.1 

The United States salmon-breeding establishment on the McCloud 
River, California, which afterwards became the largest of its kind in 
the world, arose from small beginnings. A rough board cabin 12 feet 
by 14 feet, and a small set of hatchingtroughs, resting on the ground, 
without a roof over them, constituted the McCloud River salmon-breed- 
ing station of the United States in 1872, the first year of its history. 
Three mhite men, including the writer, with the help of one or two In- 
dians, did all the work. Our one room answered the purpose of office, 
kitchen, dining-room, and bed-room for all of us. Thirty thousand sal- 
mon eggs, matured for shipment, which afterwards dwindled down to 
9,000 living ones a t  the end of their overland journey, constituted the 
results of tho season’s work. We even actually suEered, a t  times, for 
want of means. More than once my remittances from Washington being 
unexpectedly delayed, we were obliged to sell part of our clothing and 
some of the cooking utensils to obtain money for our immediate neces- 
sities. Our force was so small that we were repeatedly in danger of 
being robbed and murdered, and it often became necessary for the same 
man to work all day and two-thirds of the night to complete the day’s 
work. From these small beginnings and straitened circumstances 
sprung the McCloud River salmon-breeding station, which a few years 
afterwards employed forty or fifty men, and distributed in one season 
nearly 14,000,000 salmon eggs, which went not only to  various parts of 
the United States, but to several foreign countries, of which New Zea- 
land was the most remote. 

The results of the season’s work, however, small as they were, were 
enough. They were sufficient to establish the important facts that 
salmon eggs could be procured in California, could be matured for ship- 
ment, and, what was more gratifying than all, could bo sent alive across 
the North American Continent. 

To settle the points just mentioned was a matter of no small conse- 
quence. Every one of them was regarded as extremely doubtful before 
the expedition set out, while at the same time every one of them was 
absolutely indispensable to success. The whole project, indeed, of get- 
ting salmon eggs on a large scale on the Pacific coast, and transport- 
ing them alive to the Atlantic coast, had been looked upon with great 
distrust. It was considered very doubtful whether the California salmon 
eggs could be procured in large quantities. It mas considered doubtful 
whether, under the changed conditions of the Pacific slope, salmon eggs 
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could be brought to the shipping (packing) age in a healthy state; and 
finally it was generally thought to be decidedly impracticable to trans- 
port them alive a distance of over lhree thousand miles from one ocean 
to the other, in which latter view the writer to some extent shared. 

It mill be seen, therefore, that  to settle these doubtful points was no 
small achievement, and the fact that they were settled makes the re- 
sults of this first season, insignificant as they were in magnitude, of the 
utmost importance in point of fact. 

At  all events, the United States commission felt authorized by the 
results to continue the work another year, and each successive year 
more and more clearly vindicated the wisdom of this decision. Perhaps, 
as ten years have elapsed since that time, I may be pardoned for recall- 
i n g  some of the reminiscences of that first year at the fishery, so full of 
novelty, of anxiety, and of interest to  those who were engaged in the 
work. 

I arrived in California on the 8th of August, 1872, with instructions 
from Professor Bairc!, United States Commissioner of Fisheries, to 
find a suitable place for procuring the eggs of the Pacific coast salmon 
on a large scale, and if practicable to obtain and forward some to the 
Eastern States that  year. As the salmon with which I was familiar- 
the flcclmo salar of the Atlantic coast-does not deposit its spawn until 
October, I did not feel at all uneasy on account of not having time 
enough. I nevertheless spared no pains to gather information as to- 
where the Pacific coast salmon spawned, and as to what would be the 
best location for procuring their eggs on a large scale. 

I expected to be informed at once where the spawning grounds of 
Sacramento salmon were. 

Reared in New England, where almost every square foot of ground 
has been explored, I supposed that almost any one who had given at- 
tention to the matter could tell where the salmon spawned. To my 
very great astonishment, not a man could be found in California who. 
could give the desired information. 

The fishermen at Sacramento, and between Sacramento and San Fran- 
cisco, knew all about catching salmon, but none of them knew where 
the salmon spawned. The State fish commissioners, although they had 
collected valuable information of other kinds, had not yet learned the 
location of the spawning grounds of the Sacramento salmon. As I was. 
about giving up in despair, Hon. B. B. Redding, secretary of the Cal- 
ifornia fish commission, introduced me to Mr. W. W. Montague, the 
chief engineer of the Central Pacific Railroad, who gave me the first clew 
I had yet received to  the much-desired information in regard to the 
spawning of the California salmon. Mr. Montague said that he had 
seen Indians spearing salmon on the NcCloucl River, and was quite sure 
that he had seen the ripe spawn coming from the fish that had been 
speared. Here was a clew to work from. I lost no time in taking con- 
veyance to the 3lcCloud River. I arrived on the river on the 29th of' 
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August, and with my own eyes saw proofs of the correctness of Mr. 
Montague’s statements. Indeed, the Indians were there actually spear- 
ing salmon, with the ripe spawn coming from them. Here, a t  last, was 
found one at least of the spawning grounds of the salmon of the Sacra- 
mentoRiver. There was no doubt abont that, but i t  was associated with 
another fact that filled me with dismay, and that was that the salmon 
were at this very time engaged in depositing their spawn, and I had no 
net, no hatching-house, 110 hatching apparatus, and indeed nothiup 
whatever, to enable me to avail myself of the facilities presented right 
here of securing the salmon eggs, t ha t  in thousands upon thousands. 
were now being deposited by the parent fish. Every one knows that i t  
is as impossible to procure salmon eggs after the salmon-spawning sea- 
son is over, as it is to pick a dish of blackberries after the blackberry sea- 
son is over. In either case no amount of money or zeal is of any avail. 
Our dismay can perhaps be imagined, then, when it  is lznowu that we 
discovered that the spawning season was nearly a t  its height, that i t  
must necessarily soon be over, while we had not the means to mature a 
single egg. It should be remembered also t8hat we were in an unsettled 
wilderness, 60 miles from a railway and telegraph station, and about 
the same distance from a saw-mill. The situation called for the most 
energetic measures, and no pains mere spared nor a moment lost in bring- 
ing lumber to the spot that Iliad selected for the hatching works, and in. 
getting some system of fishing under way for procuring a regular supply 
of salmon eggs. Our party worked so industriously, and were so. fa. 
vored by circumstances, that on the 1Gth of September we had on a brook 
near by, a set of hatching-troughs established, in good running order, 
and had also built a small cabin of rough boards, where we could sleep 
at night and keep our tools and othcr valuables. I was also prepared 
to dram a seine regularly in the river for parent salmon. 

It was none too soon, for nov the spawning season was very near its. 
end, and by far the larger proportion of salmon in the river had spawned. 
By dint of persevering labor, which sometimes involved working night 
and day, we obtained the eggs of about twenty salmon and placed them 
in good condition in the hatching-troughs. 

Our trials were, however, by no means at  an end. In California there- 
are many bands of hogs running in a half-wild state in the woods and 
hills. One hot ,day a number of these hogs refreshed themselves by 
bathing and wallowing in the little brook that supplied the hatching- 
troughs with water ; in a few minutes the mater was as roily as the 
Missouri River and in half an hour the oggs in the troughs were covered 
with mud. This was both discouraging and alarming, but we finally 
ckaned the mud oft’ the oggs, drove away the hogs, and restored ewry- 
thing to its normal condition. Prom this time until the season was over 
we had to ‘ 6  watch out ” for the hogs and drive them off, and notwith- 
standing our vigilance we were several t’imes compelled to clean tho- 
hatchingtroughs of the mud which the hogs had stirred up when they 
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found us ofi' our guard. This was not all. To our great alarm we found 
that on very hot and dry days the brook which fed the troughs would 
shrink by nightfall to one-half or one-fourth of its size in the morning, 
owing to evaporation and leakage. However, we did not take enough 
eggs this season to came even this much-reduced water supply to 
become insufficient, and we consequently did not suffer much from this 
cause; but the climax of our troubles was reached when, one hot after- 
noon, on trying the thermometer in the brook, me found that it stood 
at 840 I?., and on looking at  the salmon eggs we found every one white 
and  dead. This was indeed a dark day for the young salmon-hatching 
station. Still there was one hope left. We could perhaps obtain a few 
more eggs before the last straggler among the breeding salmon had 
deposited its spawn, and the cooler weather of the fall being now near 
at hand there was some chance of the mater not getting hot enough to 
kill the eggs. On this frail hope and chance we went to work again, 
although heavily handicapped in spirit and energy by this last almost 
fatal discouragement. This time we succeeded, by hook and by crook, 
by resorting to every possible means of securing spawning fish, in 
,obtaining thirty thousand more eggs. These were safely laid down, and 
succeeded in running the gauntlet of all the dangers that threatened 
them, and in sixteen days showed the welcome eye-spots. The sight 
restored our failing courage. Half the battle was over. It was now 
proved that salmon eggs could be procured and developed to the proper 
.stage for shipment. 

But a still greater difficulty loomed up before us ; this was to trans- 
port the eggs alive from these foot-hills of the Sierras to the waters of 
&he Atlantic coast where they were wanted. I confess I had but a very 
feeblehope that this could be done. However, it was attempted. I sent. 
50 mfles to Mount Shasta for moss for packing, packed the eggs as well 
as I could, and, wishing them a God-speed for their long journey, sent 
$hem on the stage to the nearest railway station, from which the Cars 
4ook them more than 3,400 miles to their destination in New Jersey. I 
did not expect to ever hear of them alive again, but in a week or two 
came the joyful news that about a third of them had arrived on the 
Atlantic coast in good condition. The other half of the battle was now 
won ; it was settled beyond a doubt that the eggs of the Pacific coast 
-salmon could not only be obtained and matured for shipment, but could 
be sent alive across the North American Continent. 

This is a summary account Of the first beginnings of the United 
States salmon-breeding establishment of California; but though it was 
small and weak at  first, it grew every succeeding year in strength and 
efficiency, and soon in capacity and actual results eclipsed all other 
aimilar establishments in, the world. 

A t  the close of this report will be found a diary of the more important 
.events of its history, illustrating its growth and development from year 
t o  year. 
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I mill now leave the chronological order of events, and take up in 
succession the various subjects connected with the carrying on of thiFv 
station which seem to present themselves most prominently, and will: 
speak first of its advantages of location. 

ADVANTAGES OF LOUATION. 

There are several tributaries of the Sacramento in California that the 
salmon formerly ascended for the purpose of depositing their spawn. 
With fhree exceptions, all of these rivers, as, for instance, tho Feather 
River, the Yuba, the American Fork, have long ago been completely 
ruined as spawning grounds, in consequence of the immense deposit of 
mud in them, caused by the hydraulic mining operations on these rivers. 
Not a sallmon ever enters these streams now. Except possibly a t  a 
time of very high water, these streams are so thick with mud that it 
would kill any fish attempting to ascend them. The three exceptions 
mentioned are the Pit River, the Little Sacramento, and the McCloud, 
which is really a tributary of the Pit River. Now of these three rivers, the 
Pit above its confluence vith the McClond becomes too warm for salmon 
in the summer, and the Little Sacramento is rapidly losing its salmon 
owing to mining operaticms which have been carried on there during 
the last few years. It will consequently be seen that the McCloud re- 
mains the ouly stream tributary to the Sacramento that furnishes good 
spawning grounds for the Sacramento salmon. Up this river the great 
body of the Sacramento River salmon go to spawn, and on this river, 2 
miles from its mouth, is built the salmon-breeding station of the United 
States Fish Commission. 

Advantageous as this situation is for its abundance of salmon,it 
would be of little use as a distributing point for the eggs if it had no 
convenient lines of communication with the rest of the world; but fortu- 
nately the California and Oregon stage route-the only direct through 
road but one in the country, connecting Oregon and California-follows 
the north bank of the McCloud for a short distance, and it is just where 
the stage road coming south touches the river that the salmon-breed- 
ing station is built. It was a most happy combination of circumstances 
that this through line happened to strike the point where, of all others, 
the Oalifornia salmon could be most abundantly obtained. The conse- 
quence is that  we have had, during our whole ten years there, a daily 
mail north and south and all the incidental advantages, which are very 
great, of living on the great thoroughfare between the two States. 

Besides these advantages just mentioned, this station has another, 
which, though of a negative character, is nevertheless indispensable to its 
existence. It is that the geological formations of the river do not in- 
dicate the presence of gold-bdaring ground on its banks. This has saved 
the river from the miners and still protects it, and it is the only thing 
that does protect it; for had gold been found in any abundance on the 
river, the NcCloud would have gone the way of its fellows, the Yuba, the 
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Feather, and the American, and nothing could have saved these mag- 
nificent spawning grounds from entire destruction. 

The river itself also possesses some great advantages. Being supplied 
chiefly by springs, the largest of vhich is formed by the melting snow 
of Mount Shasta, i t  is not subject to fluctuations, but remains at  tho 
same height all through the egg-taking season, seldom rising or falling 
even an inch during the whole time. As the parent salmon are Paken in 
the river, and we build a dam across the river to stop the salmon in front 
.of the fishery, and as we take the river water into the hatching house 
to hatch the eggs with, it will be seen at  once what a desirable thidg it 
is to be situated on a river that never rises or falls during the working 
season. The size of the river is also au advantage, it being large enough 
to  attract vast numbers of salmon up its channel, and at the same time 
not being so large as to  be unmanageable when the bridge is being 
built and the parent salmon are being caught. The temperature also 
.of the river seems to  be just right for bringing forward healthy embryos, 
and hatching hardy fish, which, however, is only what one would ex- 
pect from a stream which furnishes the natural and favorite spawning 
grounds of the salmon of a great river. 

I mill conclude the enumeration of the advantages of location pos- 
sessed by the McCloud River station, by th i  mention of one more, viz, 
the presence of the native Indians. This a t  first sight seems perhaps 
a, doubtful advantage j but what could wehave done without the Indians4 
They helped us  in our extremity during the first season when we could 
get no other help. They helped us the next year and every succeeding 
year in building the dam across the river when the water was too cold 
and deep and swift for white men to work in it. They have been inval- 
uable, when the spawning season came, for handling the parent salmon, 
both when the seine is drawn in and during the operation of taking the 
eggs ; and we have never found any one who could take the place of the 
Indiau women in picking over the salmon eggs in the hatching troughs, 
which is done every day to separate the dead ones from the live ones. 
The Indians have also been of the Utmost service in times of emergency, 
and on occasions of alarming accidents, as, for example, on the memora- 
Me 18th of September, 1881, when the large current wheel, which fur- 
nished the whole supply of water for the hatching house, went to pieces, 
and the Indians saved our seven mjllion salmon eggs by bringing water 
from the river in buckets from eleven o'clock one morning until four 
o'clock the nest morning without taking any rest. Indeed, I think I 
may safely say that the white men at  the station would have had a very 
hard time to do their work without the assistance of the Indians, if 
indeed they could have done it at all, and to make a success of it as they 
'have for ten comecutive years. 

THE NATURAL HISTORY OF TIIE UALIFORNIA SALMON. 

Passing nom to the salmon themselves, a few words about their char- 
acteristics and history may not be out of place. 
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The California salmon was formerly known as “Xalnio quiiz?tat.” It 

is now called ‘6 Oncorlyncus choueka.” It is, when prime, a handsome 
silvery fish, resembling very much in shape and general appearance the 
salmon of the Atlantic coast of both America and Europe (8aEnio salar), 
except that i t  has dark spot8 on its back and sides that do not belong 
to  Xalmo salar. The Sacramento salmon, which is the same fish which 
is found in the Columbia and other rivers on the Pacific coast in great 
quantities, averages in weight in the Sacramento River from fifteen to 
twenty pounds, and is foundin that river every monthof the year, being in 
best condition during the three winter months, and in the greatest abun- 
dance, probaly, in March, April, and August. When the salmon enter 
the Sacramento from the ocean they are, as just mentioned, handsome, 
silvery fish, but they fall OK in looks and quality every week after they 
leave tide-water and enter upon theirjourney up the river to their spawn- 
ing grounds. When we take them full of ripe eggs, in September, at 
the hatching station, they are mostly of a dark-olive color, the females 
being distended with spawn, and the males often very thin and deep, 
sometimes almost black, and frequently having a broad red band ou 
their sides extending their whole length from head to tail. After spawn- 
ing, and sometimes before, both sexes become emaciated, weak, and 
covered with white spots. A t  this stage the salt mater of the ocean is 
the only thing that will revive them; and those that do’not reach it in 
season, and this includes about all that go up the McCloud River, die 
of sickness and exhaustion. 

METHOD O F  CAPTURING PARENT SALMON. 

Our methods of capturing the parent salmon and confining them, for 
fhe purpose of securing their eggs, havo been various. 

The first year, besides hauling the seine for them, we obtained what 
we could from the fish-baskets of the Indians. This latter method fur- 
nished only a meager and precarious supply, and was entirely abandoned 
after the first season. 

The second year I had to adopt some means of keepiug the salmon in 
confinement after they were caught, because, in order to secure a large 
number of eggs, I began fishing several weeks before the beginning of 
the spawning season. I hoped, by catching the salmon early in the 
season and confining them, to have a large number on hand when the 
spawning season came. This plan, however, only led to a, succession 
of disappointments ; for wherever we put the salmon they would die in 
a week or two. We put them in large plank boxes anchored in the 
river, with great apertures in them to insure a good circulation of water.- 
We built capacious pens in the river by driving stakes into the bed of 
the stream; wo built ponds on shore, supplied with a constant stream 
of river mater, and we tried every expedient we could think of to keep 
them alive in confinement, but all to no avail. Tho imprisoned fish 
would spend their wholo time in efforts to escape, and in not mahy days 
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~voulci be found dead in their pens, in most cases, probably, in conse- 
quence of their bruises. Day after day and week after week they died. 
The more we caught the more we lost j until a t  last about as many died 
claily as we succeeded in catching, and though me took that year about 
two million eggs, me should probably have taken nearly, if not fully, as 
many if we had not drawn the seine at all until the spawning season 
began. 

THE BRIDGE AND DAM ACROSS THE RIVER, 

The evident impossibility of ever successfully confining the parent 
salmon in ponds or pens made the necessity imperative of devising 
Some sort of means for collecting the spawning fish together in large 
numbers. The object of this station was to  take salmon eggs on a 
Iarge scale, and if only two million could be secured at a, season the 
enterprise would be virtually a failure. Besides this, the immense 
ainonnt of labor and expense that was incurred in 1873 in getti2g the 
two million eggs of that year seemed oxceedingly disproportionate to 
the number of eggs obtained. A t  this critical juncture a new idea sug- 
gested itself, which was to put a dam across the river a t  the fishery, 
which would prevent the salmon from ascending the river any higher. 
Their irrepressible instinct to push up  the stream would, i t  was thought, 
prevent them from going down the river, and the dam keeping them 
from going up any further, it was believed that the salmon would col- 
lect in great quantities in front of the fishery. This idea was carried 
into practice in the season of 1874, and i t  fulfilled our highest expeota- 
tions. The impassable dam was built, the river closed to the ascent of 
the breeding salmon in July, and before the spawning season Commenced, 
to our great delight, they were collected in vast quantities below the 
dam. The great problem of securing salmon eggs on a large scale was 
solved. We experienced the great relief' which comes when the pros- 
pect o€ assured success takes the place of the prospect of failure, Dur- 
ing the spawning season of that year we took &,?EiO,OOO eggs. The 
crisis mas so important and the effect of our project so novel and inter- 
esting, that perhaps I may be excused for quoting something relating 
to the subject from my report of operations for the year 1874 : 

(<With the time and men at my command, the construction of the bridge 
and dam was an undertaking of no small magnitude. The point se- 
lected for the purpose was just below the hatching-tents, where the 
river begins to break over a series of rapids. It was necessary to do 
the work here or at some similar place in order to avoid the deep holes 
and irregularities of the river-bed which prevailed everywhere in the 
channel. This necessity, however, involved the disadvanage of hav- 
ing very swift water to work in-so swift indeed that a boat could not 
be held for a moment along the whole line of the bridge without being 
made fast to the shore. This disadvantage wa8 the more serious be- 
cause the snow-water which forms the river is so cold t'hhat the men 
working in it, as they were obliged to, a great deal of the time up to 
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their waists and often up to their necks, could not endure it long with- 
out severe suffering. Fortunately, I had with me a force of resoluto 
men who were daunted a t  nothing, and through their courage and reso. 
liltion these and all other obstacles were overcome. The space to be 
bridged over was one hundred and five feet, or, with the corral exten- 
sion, one hundred and fifty feet. The line was made across the river 
at nearly right angles with the current. The water was from four to 
eight feet deep, and running with tremendous force. The river-bed was 
of loose, detached rocks, Farying from a pound to half a ton in weight. 
We began the work by felling logs in the woods, cutting them into 
twelve-foot lengths and hewing o b  the ends square. Three of these 
lengths were then laid together horizontally and in the €orm of a tri- 
angle, and the ends firmly pinned together wit11 wooden pins. Another 
similar triangle was then made and placed over the first, thcn another 
and another, and so on till the structure reached the required height 
to support the bridge at  a suitable distance above the surface of the 
water. When this was finished the men waded out with it, with great 
labor, to its place in the river and fastened it there with cables till it 
was banked up with rocks, and the hollow space inside was also filled 
with rocks. When this was clone, we had a solid stone pier, resting on 
the bottom of the river, which the current mas unable to move. Another 
similar pier was then built and placed, and then another and another 
at suitable intervals, till the other side of the river was reached. The 
tops of the piers were then connected with logs hewn square and piiined 
'to the piers with strong wooden pins. This completed the bridge. 
When it is remembered that me had neither horsea'nor derricks, but 
relied entirely on our physical strength to do all the work, it will be 
seen that it mas no trifling undertaking. Nothing was yet accomplished, 
however, in arresting the passage of the salmon, as the space below the 
bridge was, of course, except a t  tho piers, entirely open to them. It, 
therefore, now remained to dam the rapid and powerful current so that 
the salmon could not pass. After soinc deliberation it was decided to 
make this dam of poles about two inches in diameter, placed nearly ver- 
tically in the river, with the upper ends resting on the side of the bridge, 
and the lower ends against the bottom of the river. To facilitate the 
work of placing the poles, we concluded to make a regular fence of them, 
laying poles side by side about one inch and a half apart, and inserting 
both ends of each pole into a strong cross-piece of hewn timber mu- 
ning at right-angles with tho poles. This having been decided on, the 
next thing was to get the poles. We required a thousand. The near- 
est that coulcl be found in any quantity were in a forest four miles off, 
over a rough mountain trail. I iminediately fltted out an expedition 
with axes, blankets, and provisions for four days. The thermometer 
wag rangiug at that time between 1000 and 110° in the shade. In the 
sun i t  was hot enough to cook eggs. This made the work of lumbering 
rather severe j but at the end of the four da'ys the expedition returned, 
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having procured several hundred poles. These the choppers packed on 
their shoulders to the nearest point on the stage-road, whence they were 
brought to camp by the mule-teams returning from Oregon. I contin- 
ued sending to this spot for poles until they reported the stock ex- 
hausted. We then scoured the woods in the immediate neighborhood 
of the camp and gathered in all the scattering ones that could be found 
until these were gone. There were still many more needed, which were 
obtained from various quarters and packed into camp on the shoulders 
of the men employed. 

‘4 The poles having been secured, the fence which mas to foim the dam 
was constructed on shorein sections, which when completed were taken 
to the bridge and dropped into the water at an angle of perhaps thirty 
degrees wi th  the perpendicular of tlie bridge. The upper side of each 
section being now firmly spiked to the timbers of the bridge, tlie current 
striking it a t  the angle mentioned forced the bottom of the fence very 
tightly against the river-bed. All the sections being t.lius placed, rocks 
were then piled up around the bottom of the fence and thrust into any 
crevices which the salmon might get through ; and this work having 
been extended entirely across the river, the bridge and dam were rendered 
complete. 

“About four o’clock in the afternoon, a Sew da.ys after, the passe’ge of 
the salmon was obstructed, and before the corrals mere made, it mas 
announced that the saln~on were making their first assault upon thedam. 
The whole camp collected on the bridge to witness the attack. It was 
a tiight never to be forgotten. For several rods below tlie bridge the sal- 
mon formed one black, writhing mass of life. Piled together, one above 
another, they charged in solid columns against the bridge and dam, 
which trembled and shook continually under their blows. Not daunted 
by their repeated failures, they led attack after attack upon the fence, 
one column succeeding as another fell bnclr. Encouragccl by their num- 
ber, and urged on by their irrepressible inst#inct, they entirely disre- 
garded the observers on the bridge, and struggled a t  their rery best to 
pass the unwonted obstruction. Finding the fence impassable, many 
fell back a little and tried to jump  the bridge. This several mcceeded in 
doing, sometimes violently striking the men on the bridge in their leaps, 
and soinetiiues actually juinping between their feet. For an hour and 
a half this fierce assault continned, when, exhausted by their efforts and 
discouraged by many failures, they fell back to the deep bole just below 
therapids, arrested, for the first time since the McCloud formed its chan- 
nel, in their progress up the river. The Indians, who were watching 
their movements, were wild with excitement 0~7er t8his scene, which, eren 
after a residence of centuries on the river, was new to them.” 

We had no ciifficulty after this in obtaining aIl the salmon that were 
wanted. The subsequent season, liaving made the dam or fence a lit- 
tle closer and higher, so that no salmon whatever could get by, we took 
S,OOO,OOO eggs, and in 1678 me took 14,000,000, and could have taken 
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probably 20,000,000 if necessary. We always after this adopted the same 
plan of putting a barricade across the river, and by that means collect- 
ing tlie pareut salmon opposite the fishery, and the plan was always 
follomed by the same inagnificent results. 

TAKING AND MATURING THE EGGS. 

I mill nom pass from the capture of the fish to the taking of the eggs. 
About the inidclle of August we are in the habit of hauling the seine 
every two or three days to examine the condition of the breeding sal- 
mon. During the thircl week in August we generally find one or two ripe 
feniales, atrid usually inore than that uuinber of males, but it is almost 
always a week after this that the ripe fish appear in sufficient numbers 
to warrant our beginniug on the work of collecting eggs. There is an 
extreme variation of about ten days in the timeof the beginning of spamn- 
ing seasou proper, in different years, but by the first week in Septem- 
ber we are d ~ a p  fairly under may. Several days before this t ime 
arrives we build, just above where the net is drawn, and extending over 
the vater’s edge, a commodious brush house, which is simply a frame- 
worlr of snfficient size, covered and inclosed with green boughs. In t,his 
house the 1vorlr of taking the salmon eggs is done. The covering with 
green boughs is accoinplished by Indians and is always an admirable 
piece of work, and the whole structure answers its purpose to perfection. 
A few feet out in the river froin the water’s edge are sank three large 
corered wooden corrals or pens, for holding the pa,re.nt salmon when taken 
from the nct preparatory to qwming.  A plank floor is built out from 
the shore to the corrals, the whole being covered by the green boughs. 
When tlie seine is drawn ashore, six or eight men immediately proceed 
to exainiue the fish to see if they arc ripe. The unripe ones arc thrown 
back into the river. The ripe fish are put in the corrals, one sex in one 
compartment, the othcr in another one. We continue to haul the seine 
till itl is thouglit that enough ripe fish hare been secured, and then the 
fishermen if a t  night haul off and retire; if in the daytime, they proceed 
to take the eggs. After I got this part of the morli: systematized we took 
D iiiillion eggs a day with great ease, and could have taken many more 
if necess%ry. So well is the work arranged uow and so thoronghly does 
every man unrlcrstancl ancl perform his part, that the spawning gang 
will sometimes fl l l  sixty pans, that is spawn sixty females, iu sixty min- 
utes. Any fish brtwder reading this will appreciate the rapidity and 
efficiency with wliioh the work must be done to accomplish this result, 
especially wlieii it is adcled that  every particular about the takiug and 
impregnating is minutely and carefully attended to, so that scarcely an 
egg in tho whole fiixty pans is lost from injury or from undue lack of 
impregnation. TVhen t,he eggs have stood a sufficient length of time, 
they aso tal~en to the hatching house in buckets, and after being meas- 
ured are put in the hatching troughs. 

As I have already mentionod, our first ancl primitive hatching works in 
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1872, put up in the hurry of the moment, consisted only of a set of hetch- 
ing-troughs under the open sky, without a roof, and with only a board 
over each trough to protect the contents from the rays of the sun. 
The next: year (1873), in order to afford sbelter to the hatching troughs, 
which had now been removed to the bank of the McCloud River and 
much extended, I put up two large tents over the troughs. Under 
these tents the eggs were matured for several years till 1876, when I 
built a large and substantial hatching house in which the work of bring- 
ing forward the eggs was performed, until it was carried away by the 
great floods of February, 1881. I n  the following summer (1851) a new, 
large, and very convenient hatching house was erected on higher ground, 
a,nc1 still remains the central structure of the McCloud River salmon- 
breeding station. To this hatching house we now bring the impregnated 
salmon eggs, and pour them into the deep wire trays now in use there. 
These trays or baskets easily hold thirty thousand eggs apiece. 

The hatching apparatus used is that which is commonly called the 
Williamson trough, the principle of which is to force the water np through 
the eggs instead of flowing the water over the eggs as was formerly done. 
By adopting this principle the eggs can be put in the trays or baskets 
several layers deep. Our baskets are six inches deep and me fill them 
,nearly three-quarters full of eggs. The eggs appear to suffer no injury 
from being piled upon one another to  such an extent, owing probably to 
their being buoyed up by the water which is being forced upwards 
through them. They do not suffer at all from suffocation, for the same 
reason. 

We can put over 30,000 in a tray, and consequently me enabled to 
mature several million in a comparatively small space. In  illustration 
of this I will say that in the hatching house at the McCloud station there 
have been at one time as many salmon eggs in process of hatching as 
would have covered, with the old method of shallow trays, two acres of 
ground. 

All fish culturists know that as soon as fish eggs are laid in the hatch- 
ing troughs the daily examination of them and the removal of dead eggs 
must begin. With the small force of experienced hands at our command 
during the earlier history of the station, I found some difficulty in get- 
ting the eggs picked over in ft satisfactory manner, the work being of 
such a delicahe character that hardly any one could be found careful 
enough and of sufficiently delicate touch to go through the daily pick- 
ing over of the eggs without killing them; beginners sometimes causing 
more dead eggs to appear each day than they had removed on tbe pre- 
vious day. In  this emergency the Indian girls and women came to the 
rescue and furnished precisely the kind of work that was wanted. From 
that time we had no more trouble about getting the dead eggs picked 
out. The delicate fingers and patient natures of the Indian women 
accomplished the work to perfection. These Indian women come regu- 
larly to the fishery every Tear when the proper Beason arrives arid pick 
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over the eggs daily until the season for hatching arrives or the eggs 
are sent off for distribution. Some of them, I think, have picked over 
the eggs every year of the ten pars that the station has been in exist. 
ence on the river, und the station could hardly get through the picking 
season without them. 

The eggs develop rapidly, and very soon after the hatching troughs 
begin to fill up, it becomes necessary to prepare for packing them. The 
packing of a few thousand salmon eggs is not a very laborious task, 
but the packing of a million for a journey across the North American 
continent is a considerable undertaking. In 1878 8,000,000 eggs were 
packed and forwarded from this stat,ion, entirely filling two large freight 
cars. No little preparation is required for paelring eggs on so large a 
scale. Strange to say, no suitable moss for packing is to be found 
within 80 or GO miles of the fishery, and the only moss that I know of, 
even as near as that, is found at the base of Mount Shasta, and nowhere 
else. Accordingly, we have to get our packing moss gathered at this 
great distance, and brought to the station on mule teams. As soon as 
it arrives it is washed and twice picked over very carefully, after which 
it forms an excellent packing material. A suitable outside packing 
around the box of moss and eggs, to protect them from changes of tem- 
perature, has always been an important desicleratum with us. Sawdust 
is practically unattainable, the cost of getting i t  to the station being 
too great. The first year (1872) we used hay. The second year (1873) 
me also used hay, and with the comparatively few eggs distributed 
those years, the expense v a s  not very burdensome, but when we came 
to pack 4,000,000 eggs the nest year (1874) i t  became essential to look 
around for some material for the outside packing less expensive than 
hay, for which we then paid $60 a ton. The Indians again came to the 
rescue in this emergency. Armed with knives of every description that 
they could find, they went out into the hills, and cut down several tom 
of the ferns mhich grow abundantly about the fishery, snd brouglit 
them into camp. These ferns made an excellent packing material, and 
the cost was nothiug like the cost of hay. We have used the ferns every 
year since, to pack and creta the boxes of eggs in. 

I n  1874, the first year that salmon eggs were packed on a large scale, 
another emergency connected with the paclzing developed itself. It 
arose from the fact that so mauy eggs must be forwarded at once. A 
car-load must be got ready and packed at  one time. No plan that I 
had hitherto adopted would accomplish the packing of SO many eggs 
in 80 short a time. So this year a divi8ion of labor was effected, and a 
system adopted substantially as follows : At the upper end of the hatch- 
ing-house four packing-boxes are placed side by side, aud at  each box 
stands 8 man vho packs the eggs in the box, and opposite him another 
ma*n who helps spread the moss. At each end of the line of packers are 
seated four Indian girls with nippers to pick out the dead eggs. Just 
below the packers are two large tubs, kept full by a constantly-runuing 
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stream of water, at each of which is stationed a inan with a gauged 
clipper to measure the eggs in. Besides these, there are two other men 
in the hatching-house, whose business it is to bring t4he eggs to the meas- 
nrer at the tubs, and two or three others on the other side of the packers 
to  keep them supplied with moss and mosquito bar for packing. There 
is also one other man, who sits on oue of the rafters overhead, looking 
down on the whole, and who keeps count of thi: number of layers of 
eggs that are put in each box. When everything is ready to proceed 
with the packing, the two nieu in the hatching-house bring the eggs to 
the measurers and pour them into the tubs. Here the stream of mater 
running through the tubs cleanses them, and they are dipped out with 
long-handled tin measures into pans of water, which are placed on a 
bench in front of the Indian pickers mho pick out the dead ones. When 
the pans have been thoroughly freed from dead eggs, they are placed 
on another bench, within reach of the packers, who take thcm up and 
strew their contents very skillfully and neatly over the bottom of the 
packing box, a layer of moss and one thickness of mosquito bar having 
previously been carefully placed in the box for the eggs to rest on. The 
packers i~nmeciiately cover up this first la,yer of eggs with another piece 
of mosquito bar and a layer of moss, and, having placed a piece of 1110s- 
quito bar over the moss, they proceed as before with another pan of 
eggs, and so on till the requisite number of layers of eggs have been 
pnckecl, when the box is removed and another empty one substituted 
in its place, and the packing goes on. 

By the method just described we were enabled to pack the eggs very 
rapidly, three quarters of a inillion of eggs having frequently been packed 
in an hour, and after this me had no trouble in getting a car-load of eggs 
ready in a very short time. 

THE WATER SUPPLY. 

The supply of water which was furnished by the little brook on which 
we operated the. first year was of course wholly inadequate for the ma- 
turing of SiLllnoIl eggs on a large scale, besides being unsuitable for the 
purpose in consequence of its occasional high temperature and liability 
to disturbances. I therefore gm*e up all thoughts of using it another 
year, and resolred that the next season 1 would use the river water for 
the hatching-house, raising it to the necessary height by some device 
not yet determined upon. Accordingly the next 6unimer I moved the 
cabin and hatching-trough and all our belongings from the brook where 
we speut the first season to the north bank of the McCloud River, close 
to the mater’s edge. The device which I finally concluded upon for rais- 
ing water from the river was a current wheel. The first wheel we built 
was only 12 feet in circumference and raised the water only about 7 feet, 
but by erecting the hatching-troughs on a low bar not many inches above 
the level of the river’s surface, we made this height (or fall) answer our 
purpose verg well. The wheel worked ?dmirably, and I cannot too highlr 
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recommend it  for similar uses in a stream that is free from driftwood 
during the hatching season, and is not subject to too great fluctuations, 
I have used a current wheel to supply the hatching-house with water 
at this sttation for ten successive seasons without a f'ailure. 

The water supply furnished by the wheel this second season (lS'i3) 
was ample and constant, and, being taken direct1.y from the very spawn- 
ing grounds of the salmon theinselves, was eminently adapted to its pur- 
pose. Words can hardly describe the immense relief it was to be freed 
from tho aunognnces and constant anxietfy caused the year before by 
trying to do our work on the little, warm, muddy brook which furnished 
the water for the hatching-troughs. Not a drawback of any serious 
character once occurred in the maturing of the oggs this year, but as 
soon as they were sent og, it nom being the beginning of the rainy sea- 
son, we had to take dowm the tents which covered tlio hatching-troughs 
and remove tents, troughs, and all to higher ground for the winter, to save 
then1 from being carried away by the rising river, which soon came up 
many feet over tho rocky bar where they had stood. In  the mean time 
the wheel which was ereoted on two stationary piers in t h e  river had to 
be abandoned to its fate, and was soon carried by the swift torrent out 
of sight. 

The next two gears, 1874 and 1875, the water supply wae obtained and 
the hatching of the eggs conducted as in the season of 1873. Both years 
were a groat success a8 far as the main olject of the station was cou- 
cerned, viz, the obtaining and maturing of salnion eggs, but each sra- 
son's operations involved the labor and expense of traring dowii our 
hatching apparatus every fall and re-erecting it the next spring, which 
seemed, and which was, unnecessary. 

The considerations that had caused me to  submit to it were these: If 
ft permanent hatching-homo were built, it would be necessary to place 
it, of course, high enough above the water to pPererit its being carried 
away by the rise i n  tlie river, which occurs every year diiriiig the rainy 
season. I had thought that, SI current wlieel large enough to raise the 
water to this height might be unmanageable, but the next year (1876) 
I resolved to try it. Accordingly, haviug selected a level spot 15 
feet ahore the summer Ievel of the river, I put up ft perinanent and 
very substantial building upon it for a hatching-house, and built a 
Tvheel27 feet in diameter, in a current several rods above t h e  house. 
This raised the water high enough to  supply tho hatching-house, and 
so far a11 went very well, but a sudden rise in the river during the nest 
rainy season carried off the wheel and a new one had to  be built the 
next year. The loss of so many wheels demonstrated pretty eff'ectually 
that some cliauge ought to be made, SO tho next rear I put  tho wheel 
on two large fiat-boats, or rather between two flak-boats, with the ends 
of the shaft resting on standards erected on the boat. This seonied to 
solve the question of a water supply for the present, and it did practi- 
citlly, although after the salmon-breeding station was carried away by 
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the flood of 1SS1, it became necessary to build the new hatching-house 
on still hjgher ground than the old one, This in time necessitated the 
builtliug of a correspondingly larger wheel in order to raise the water 
to the iucreased height nom demanded. The wheel that was then 
constructed is now runnjng and furnishes the water for the hatching- 
honss. It is 32 feet in diameter and rests on boats 3G feet long and 8 
feet wide. Its lifting capacity is 80,000 foot-pounds a minute. 

EESULTS OF OPERATIONS AT SALNON-BEEEDING STATION. 

In  the eleven gears since the salmon-breeding station has ,been in 
operation, G7,000,000 eggs have been takeu, most of which have been 
distributed in the various States of the Union. Several million, hom- 
ever, have been sent to foreign countriea, including Germany, France, 
Great Britain, Denmark, Russia, Belgium, Holland, Canada, New Zea- 
land, Australia, and the Sandwich Islands. 

About 15,000,000 have been hatched at  the station, and the young fish 
placed i n  the McCloud and other tributaries of t h e  Sacramento River. 
So great have been the benefits of this restocking of the Sacrainento that 
the statistics of the salmon fisheries on the Sacramento show that the 
annual salmon catch of the river has increased 5,000,000 pounds during 
the last few years. 

UNITED STATES TEOUT PONDS. 

I n  July, 1879, I received iustructions from the United States Commis- 
sioner of Fisheries to establish a station on the McCloud River, for 
taking and distributing the eggs of the black spotted McCloud River 
trout (Suluelinus iridea). After a careful and thorough exploration of 
the McCloud for 17 miles from its mouth, a suitable place was fouiid near 
the mouth of a areeli on the west Ride of the river, 4 miles above the 
salmon fishery. This creek is fed by a spring, and furnishes a large sup- 
ply of cold water in the hottest and dryest time in summer. A zrout- 
breeding station mas built here in tho fall of 1S70, from which 388,000 
trout eggs were distributecl during the next spawning season (Jibnu- 

ary-May, 1S80). An iminecse deal of labor was expended here this 
year (1880) in catching parent trout for the ponds, and we were so me11 
rewarded for our pains that by Christmas there was gathered here the 
finest collection of live trout in America, and probably in the world, 
consisting of 3,000 full-grown fish, averaging in weight 3 pounds apiece, 
all in good health and in fine condition. In  P'obrnaq-, 1881, jus t  as the 
trout were beginning to  spa>W, there came the great flood of that year 
and mashed such enormous quantities of mud into the pcnds that many 
trout were killed, and Mr. Myron Green, who had charge of the station, 
was unable to send away more than 261,000 eggs. 

During this year (1881) the losses among the parent trout mere made 
111) :IS far as possible by persistent fishiug in the river, and at the next 
spawning season 367,500 more egg6 were distributed. 
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The fishing for parent trout in the river is nom being continued, in 
order to add to the stock already in t h e  ponds, whibli probably contain 
at present about three tons weight of healthy and fine-looking fish. 

I will conclude this report by giving an annual record of the most 
important events at the tvio stations of the United States Fish Com- 
mission on tlie McOloud River, from the beginning of operations (lS‘i2) 
up to the present time (1SSS). 

ANNUAL RECORD O F  OPERATIONS AT THE FISH-BREEDING STATIONS 
O F  THE UNITED STATES FISH GOiVIMISSION ON TIXI4 MCGLOUD 
RIVER. 

1872. 

The spawning grounds of the Sacramento salmon discovered in the 
McCloud River. A small station for taking salmon eggs, tempora- 
rily established on a stream on the west side of t,he McCloud. 

Operations were beguu too late in the season to nccomplisli any con- 
siderable results this year, but 30,000 eggs were sent to the Atlantic 
coast, and the very important fact was established that salmon eggs 
could make’the overland journey to the Atlantic in safety. 

1573.‘ 

Salmon-breeding station moved to the bank of the McCloud River. 
Hostile demonstrations were made by the natives to prevent the work 
from going on. Referring to this, my report for the year says: 

“Our attempt to locate a camp on the river bank was received by the 
Indians with furious and threatening demonstrations. They had until 
this time succeeded in keeping white men froin tlie river, with the ox- 
ception of one settler, a, Mr. Crooks, whom they murdered a few weeks 
after our arrival. Their success thus far in keepiiig white men off had 
given them a good deal of assurance, and they evidently entertained 
the belief that they should continue, like their ancestors before them, 
to keep the McCloud River from being desecrated by tlie presence of 
white men. Their resentment was consequently very violent when they 
a m  UE bringing our house and tents and camp-belongings to the edge 
of the river, and they Rpent the whole day in resentful demonstrations, 
or, as Mr. Woodbury oxpressed it, in trying to driw us Oft’. nad they 
thought they could hare succeeded in driving us off’ Fit& impunity to 
themselves, they u~~rloiibtedly would have dono so, and mould have hesi- 
tated at nothing to accomplish their object; but the terrible punishments 
which they have suffered from tlie hands of the whites for past mis- 
deeds are undoubtedly too fresh in thoir memories to allow thexu to 
sttempt any open or punishable violence. SO, a t  night, they weut 
o@, and seemed subsequontly to  accept in general the situat,ion.” 

Raised the water for the hatching-house from the river by means of a, 
current-wheel 12 feet in diameter. Endeavored unsuccesefully to keep 
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salmon alive in corrals and pens and artificial ponds. Used a large 
tent for abatching-house. Enlarged the dwelling-house. Hatched some 
eggs in boxes floating horizontally in the river. Took and distributed 
2,000,000 eggs. 

1874. 

Used deep trays exclusively in maturing the salmon eggs. Built a 
bridge and rack across the river just above the seining ground to obstruct 
the ascent of the salmon. This experiment proved very successful and 
resulted in a yield for the season of 5,7G0,000 eggs. 

1875. 

Built large dwelling-house this year and made various improvements. 
Took S,(ilO,OOo eggs. In December of this year President Grant made 
a United States reservation of tho fishery premises by public proclama- 
tion. 

1876. 

Abandoned the use of tents and built a permanent hatching-house, 
100 feet long by 26 feetwicle. Erected a current-wheel 17 feot in diam- 
eter. Salmon eggs abundant. Took 1,000,000 eggs for the hatching- 
house in one day ; took 7,500,000 eggs in all. 

Salnion eggs were sent this year to New Zealand and to the Sand- 
.with Islands. The eggs shipped East this year were forwarded in ib 
freight car filled with ice, and traveling with passenger trains. The re- 
milt was very successful, the loss in transportation across the continent 
being extredely small. ' 

- 

1877. 

Used floating flat-boats to support tbeivheel instead of stationary piers. 
Result wry favorable, the wheel rising and falling with the river, and 
consequently free from the danger of being carried away by high water. 
Had t~ gtlilmrd of soldiers on the McCloud River this year. 

Took 7,000,000 salmon eggs, of which some were sent to England, 
France, Germany, IIolland, Russia, Australia, and New Zealand. O~lly 
24 per cent. loss in transportation to the Atlantic States. Two million 
J-oung salmon returned to the tributaries of the Sacramento. The Co- 
lumbia River salmon-hatching establishment was built this year on the 
Clackamas River, Oregon, by the writer. 

1878. 

A post-office was established here this year and named Baird, and 
the post-office building built. A breakwater was constructed from the 
rirer to the high land behind the buildings to protect them from high 
water. 

Salmon very abundant this rear. In July the salmon, about sunset, 
wero junipiug in the river in great nunibers. Oue hundred and forty- 

A second hatching-house was built at a spring near the river. 
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fire mere counted jumping in the space of a minute. There was an 
Indian war in Idaho this year. Dangerous threats of burning the fish- 
ery were made by neighboring Indians. All our men were furnished 
by the War Department with rifles and ammunition. 14,000,000 salmon 
eggs were taken and two car-loads sent East. 

1879. 

The McCloud River trout-pond station was established this year. 
7,000,000 salmon eggs were taken, of which 2,000,000 re re  hatched for 
the Sacramento, and the remainder sent to the Eastern States, Europe, 
dud Au&ralia. The Indian war being over, the Indians mere friendly 
again. 

1880. 

This was an uneventful year at the salmon fishery. Seven and EL half 
million salmon eggs were talcen. At the trout-breeding station 338,000 
trout eggs were taken and a great number of large parent trout were 
caught in the river and added to the stock in the pond. Siillnon were 
very abundant indeed in the McCloud River this year. 

1881. 

The flood of February 3 carried away ahnost the whole of the salmon- 
breeding station. During the night of February 2 the rain, which had. 
been falling in torrents for several days, seemed to increase in volnnie, 
and the riser rose at the rate of a foot an hour. Long before midnight 
the water had risen above the danger mark, and a t  half past two on the 
morning of Februarr 3 the large dwelling house toppled over with a 
grest crash aiicl \vas instantly swept down the river by the irresistible 
current, followed soon after by the other buildings. Nothing of anycou- 
tjequence was left. My report for tho year says : 

The men’s house, where the workmen had eaten aud slept for nine 
successive seasons, and which contained the original cabin, 18 by 14 feet, 
where the pioneere of the United States Fish Commission lived cluring 
the first seasou of 1872 j the hatching house which, with the tents that 
preceded it, had tnrmed out 70,000,000 salmon egg$, the distribution 
of which reached from New Zealand to St. Petersburg; tho large dwell- 
ing house, to which improvements,and conrenieuces had been added each 
p a r  for five yews, these were a11 gone, every vestige of them, and noth- 
jug was to be seen in tlie directioii where they stood excopt the wrcclc 
of the faithful wheel which through sumiuers’ sulls and winters’ rains 
liad poured a hundred million gallons of water over the salmon eggs in 
the hatchery, and which now lay dismantled and ruiiied upon the flat- 
boats which had supported it and which mere kept from esoapiug by 
two wire cables mado fast to the river bank 

“The river contiuued to rise the next forenoon, until i t  reached il inax- 
imum height of 2G feet and 8 inches above its suininer lorel. This, of 
course, is not a very ext’ruordiuary rise for a alow-moving river, but 
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when it is remembered that the McCloud is a t  low mater a succession of 
cascades and rapids, having an average fall of 40 feet to the mile, it will 
be seen at once what a vast volume of mater must have been poured 
into this rapid river within a very short time, and vith what velocity 
it must  have come to have raised it 26 feet when its natural €all was 
sweeping it out of the caiion so swiftly. Those who SAW this mighty 
volume of water a t  its highest point, rushing through its mountain caiion 
with such speed, say that it was appdlling, whilo the roar of the torrent 
mas so deafening that persons standing side by side on the bank could 
not hear each other talk. 

“It must be over two centuries since the McCloud River rose, if ever, 
as high as i t  did last winter. There is very good evidence of this on tho 
very spot where the fishery was located, for just behind the mess-house, 
and exact,ly uiider where the fishery fl;tg floats with a good south breeze, 
is an Indian gravexard, whore the venerable chiefs of the McOlouds 
have been taken for burial for a t  least two hundred years, and there 
is 110 knowing how much longer. One-third of this grave yard was 
m e p t  away last winter, and the groiind below was strewn with dead 
men’s bones. Nom the fact that the Indians have been in the habit of 
buqing their dead in this fipot for two centuries proves that the river 
has iiever risen to the height of las t  winter’s rise within that time, for 
nothing could induce Indians to bury their ihthers where they thought 
there was the least danger of the sacred bones being distarbed by floods. 

“When the waters subsided, i t  became apparent what a clean sweep 
the river had made. Here and there the stumps of a few posts, broken 
off and worn down nearly ta the ground by the drift wood rubbing over 
them, formed the only vestiges whatever to indicate that anythirrg had 
ever existed there but the clean, rocky bar that the falling waters had 
left.” 

An appropriation was made by Congress for rebuilding the station, 
and the work of restoration began iu May and was completed in Sep- 
tember, the newly erected buildings being much better than those that 
were destroyed. Seven and a half million salmon eggs were taken this 
Tear. 

At the trout ponds many parent fish were killed by the mud which 
was carried by the very heavy rains into the ponds. Only 261,000, 
trout eggs were distributed this year. During the year many very large 
trout were caught in the river and put alive in the ponds. 

1852. 

The appropriations came so late this year that very little was done 
a t  the salmon-breeding station. Four million salmon eggs mere taken, 
and all hatched for t,he Sacramento River. 

At the trout ponds 337,500 eggs were taken, most of which were 
shipped east. 
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F I V E  ARIERICAN SAKDIONXDiB I N  GERMANP. 

B Y  HERR VON BEHR. 

[From Circular No. 8,1882, of the fferman Fishery Assooiotion, Berlin, December 2, 
18SZ.”] 

Since it became my honorable and highly appreciated duty, seven 
years ago, to attend to the current business of the German Fishery As- 
sociation, I have given my undivided attention to the question of bene. 
fiting our waters by introducing valuable fish from abroad. It mas 
evident from the very beginning that this would have t o  be done caw 
tiously. Fish-of-prey-if I may use this expression-were, a t  least in 
North Germany, fonnd in sufficient number, and thoro was therefore no 
necessity for introducing such as the Salnao Kucho. Such a foreigner 
might spread too easily and rapidly, and injure those fish which we prize 
highly. My endeavors to introduce foreign fish have frequently been 
criticised. Shall I simply pass these attacks in silence? I prefer to 
give, in brief outline, the causes of my endeavors and the thoughts 
which have guided me. 

The principal consideration has been the great benefit which has ac. 
trued to our country from the introduction of other foreign animals and 
plants. I simply refer to the two well-known books, ‘(E. W. Volz, 
Beitrag xur Kultu?:clescAichte” (contributions to the history of culture), 
ontl ( C  V. Hehn, Kulturpflanzen und Hawthiere, &e.” (cultivated plants 
and domestlie animals, &e.). Both these works report a long series 
of highly valuable plauts and animals introduced into Germany from 
foreign countries, and when reviewing the material gathered in these 
two works, it may well be said that the ma;jority of our cultivated plants 
and domestic animals have been introduced from foreign countries, 
either by ourselves or by our ancestors. This proccss of introducing 
foreign plants and animals was much slower and more difficult in olden 
times than gow, when, thanks to steam and electricitx, time and space 
ofibr no obstacles. 

Let us briefly enumerate a few of these introductions. 
Our present improved breed of horses is said to have come origizrally 

from the Rirgisb steppes arid the vast pasture lands of Central Asia; 
the history of tho introduction of the merino sheep is well known ; the 
goat comes from Asia; the chickens from India; the turkey has been 
iiitroduced from America at no very distant time, for in 15G1 a member 
of the wealthy family of Fugger €or tho first time had a roast turkey 
grace his festive board ; the pheasant is said to come from Mingrelia, 
sad tho rabbit from Spain. And can it be said that Gerinany has any 

* “Fiiuf hmoriknnisoho Salmonidon in  Deutschlund.” Translated froin tho fformnn 
by RIERMAN JACOBSON. 
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reason to complain of having these animals introduced from Soreign 
countries 9 

All thak has been said applies still more to the vegetable kingdom. 
It is doubtful whether rye and oats are indigenous in Germany; but 
wheat and barley have certainly been introduced from abroad; the 
lupine was probably introduced into Greece from Media a t  the time of 
Alexander the Greet ; pease and lentils are assuredly of foreign origin ; 
but instead of enumerating all these plants it would simply have sufficed 
to utter the single word ‘6 potato.” 

Here-where we &peal< specially of useful plants-would not be the 
place to mention the innumerable beautiful flowers which our gardens 
have received from foreign countries ; but we caunot dismiss this sub- 
ject without mentioning. the number of magnificent trees which we have 
introduced from abroad ; thus quite recently from the Caucasus : Pinus 
wrdmanniana; from America : The Wellingtonia, Abies BozcgZasii, Abies 
nobilis, &c. We have even gone so far as to work out an elaborate 
plan for planting and cultivating foreign trees in the Prussian Govern. 
ment forests; there has also been some talk of a history of plants, which 
is to give, in systenistized shape, the changes which plants have uuder- 
gone in their local conditions. 

And should fish be excluded from being artificially transported to 
and aecIimatized in countries far from their home, at 8 time when we 
have learned how to safely t ran~port  the tender fish-eggs great dis- 
tances 1 

I n  Germany fish have for a long time been transported from one 
province to tho other. During the middle ages this mas frequently 
dono by the monks, mho never failed to  make exceedingly practical 
fish-ponds near their beautifully and favorably situated monasteries; 
these poude were so ~vell arranged that  even in our days their work has 
still been used. In South Germany especially the history of the spread- 
ing of many choice fish, such as the Seibling. and the Zander (Amaul), 
is closely interwoven with tbe history of the monasteries. 

As far as I know, no fish have of late years been introduced from 
any great distance into foreign countries. 

If, as I expect to shorn in the following, I was successfnl in introduc- 
ing five new kinds of fish, 1 shall at once give the honor to whom it be- 
longs, my esaellent friend ~ T Z  piscibus, Prof. Spencer I?”. Baird, of Wash- 
ington. He is riotonlyattheheadof the Uirited States Fish Commission, 
but also presides over the noble Smithsonian Institution, whose grand 
object is to increase and diffuse knowledge among men. Truly Profes- 
sor Baird has fulfilled the duties of his two groat offices with this object 
in view, and our heartiest gratitude is herewith expressed. I am also 
nntler great obligitions to the North German Lloyd, in Bremen, which 
has never refused its aid, and which, in the most liberal manner, has 
gratuitously carried niiinerous fish ant1 fish-eggs between New York and 
Bremeu. Who, finally, does notknow from the circulars of the German 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 239 
Fishery Association in what an incomparable manner our friend, Fred. 
Mather, has packed all t b s e  fish-eggs db 

I shall now proceed to give some details relative to the introduction of 
different, kinds of fish, for all of which I am under deep obligation to 
Professor Baird. 

I. First of all he sent, in October, 1677, eggs of the California salntols. 
The United States and Canada have on their Atlantic coasts a salmon 
which is identical with our Rhine salmon, Salnto salar. Nevertlieless 
millions of eggs of the Sulmo puinnut have, a t  the suggestion of Professor 
Baird, been gathered and hatched at the Sacramento River, in Oalifornia. 
These fish ascend the rivers of the Pacific coast, even as Fir as the last 
branches of their mountain tributaries. This salmon is highly prized 
in America, on account of its greater vitality and more rapid grovtb 
than is possessed by the salmon of the Atlantic coast, and attempts 
havo been made to introduce it in all those rivers of the Eastern Slates 
which, on account of the warm temperature of their water, do not agree 
with the Solmo salar. This is not the place to enter fully ou tho 
important subject of the conditions of existence of fish as regarils the 
degree of temperature of the water. For the case in hand, i t  may suf- 
fice to state that the Oali€ornia salmon can, iu the streams of its own 
country, stand a degree of warmth in the mater which would be fatal 
to our Rhine salmon. 

The first batch of California salmon eggs* arrived about the 8ame time 
that animportant aid was giren to the German Pisliery Association by an 
annual grant from the imperial treasury. As soon as this grant had 
been secured, i t  became our duty to give some attention to South Ger- 
many, especially the Danube and its tributaries. It was B tempting 
thought to introduce into this great river, which possesses no migratory 
salmon, California salmon, and thus to bring the vast fish food of the 
Black Sea to the beautiful Danube country changed to delicious salmon. 
The journey which tho salmon mould have to make, as far as Sigma- 
ringen, would not be much longer than that of the California salmon in 
its home, not to mention the numerous tributsries of the Danube. If 
the Lower Danube is, during summer, as i1 hot as hell;' as we are told, 
the California streams, where they flow into the sea, are certainlx not 
much cooler. As the Rhine salmon is not suited to the Danube, i t  was 
worth while to attempt the introduction of the California salmon. 

Some five years ago, about 350,000 or 400,000 young California salmon 
were placed in the Danube and its tributaries from 8igWfrhgen to 
Hungary. Quite recently a well developed California salmon bas been 
caught in tho river Isar. So far, howover, wo have not heard that any 
salmon returning from the Black Sea has boon caught; nor is this to 
be expected for the present, as this would re('@@ from four to fire 
years, as during tho first years vhen these attempts were mado t l i e r~  
were but few fish a t  our disposal, and as very probably the strange 

* Seo detailed account in circuIers 1877, p. 200. 

. 
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Esh would hardly attract any attention in the regions of the Lower 
Danube. Is this a reason why we should be discouraged or discontinue 
these attempts ? As long as our faith€ul friend across the water lends 
us a helping hand, and as long as I am privileged to serve the German 
Fishery Association, my motto shall be “Persevere I?’ It may here be 
stated that the California salmon in the piscicultural establishment of 
Mr. Scbustcr, at Radolfszell, thrived BO well, that he succeeded in obtain- 
ing from them many thousands of young fish ; and Mr. Schuster speaks 
very highly of the healthy.and rapid growth of these young fish. Whj  
should we then discuss the question whether the California salmon has 
been definitely acclimatized in Germany. Its value to us, I must re- 
peat it, is ~)rincipdly based on the hope to supply thereby the Danube 
and its tributaries with a migratory salmon. 
11. W e  may, without the shadow of a doubt, state that the second 

fish which has been introduced from the United BtateR, tlia &Zmo 
fontinalis, has been thoroughly and permanently acclimatized in Ger- 
many. Eggs of th i s  fish I have received at different time8 and from 
different sources. The eggs, with which Mr. Livingston Stone snr- 
prised me in January, 1879, developed very successfully, as I stated in 
circular 1879, pp. 24,25; as also a quantity of eggs which were sent to 
me last winter by Professor Baird. As regards these laat-mentioned 
eggs Counselor Bruhns, of Eutin, Director Eaack, of Huningen, Messrs. 
Schuster, Breiburg, and Staudinger, of Munich, can testify ; and they 
cannot speak too highly of the young fish obtained from these eggs. 
Mr. Schuster-and if anybody is an authority in these matters, it is 
be-writes me : L b  The young of the h’almo fontinalb thrive very well, 
and grow even more rapidly than the California salmon ; and me shall 
be eminently successful with these fish.” Similar results can also ho 
reported of the firstmentioned batch of eggs which were hatched in 
Ton dem Borne% establishment. Several hundred of these young fish 
were placed in the establishment of Count Arnim, of Boitzenburg, and 
developed so successfully in that favorably located and well-condncted 
establishment, that  as early as the autumn of 1581 several tbonsand 
eggs were obtaiued and impregnated. A short t ime ago I had the 
great pleasure of seeing thousands of these young fish a t  Boitzenbnrg, 
as also a large number of large fish, almost four years old, which for this 
coming autumn promise such A rich harvest of eggs that, thanlrs to the 
liberality of’ Count Arnim, I shall be able to supply a considerable num- 
ber of piscicultural estal.)lishments with such eggs. I may, therefore, 
well say that Sulmo fontinalis has been permanently acclimatized in 
Germany. 

Is this to be considered a gain ? I am firmly convinced of it, for the 
Balmo fontinalis is a I (  saiblizlg,” and, as I expect t:, show presently, 8 

saibling7’ possessing the ability to spread to an astonishing degree. If  
I am not mistalren, it is this fish, which we a t  first took for a kind of 
brook-trout, and which was found to be zt 6‘ saibling” by Director 



BULLETIN OF TEIE UNITED STATES FISH COMMISSION. 241 
Haack, and that the L L  saibling” is a most valuable fish will be most 
enthusiastically affirmed by our South German friends. How much 
more valuable must be D saibling” which is not confined to lakes, as 
is the case with our Salmo salvelinus P Xr. Uharles Q. Atkintl, an assist- 
ant  of Professor Baird, was kind enough to  furnish, at my request, 
the following account of the Balm0 fontinalis: 

‘(A. NAiME:.-Our best authorities nom count the Salmoofntiitalis as 
belonging to tho genus 8aZvehus (Richardson). This fish is, with us, 
known everywhere by the common designation brook- trout.’ 1n some 
localities, where-in lakes-thia fish reaches a largo size, it is known 
by the poljular name of ‘ salmon-trout.’ By this last-mentioned name 
the fish is also known in some parts of Canada, where it goes into the 
sea, and is often caught in salt water. 

hrB. LOCALITIES WHERX TIIIS FISII IS FOUND.-It is very generally 
found in the Northern States of the Union east of the Rocky Mountains, 
and in all the streamins of British America which flow into the Atlantic 
Ocean or into the Hudson Bay. Farther south this fish is found in 
tho niounta,inous regions, as far south as Georgia. 

6‘ C. WATERS IN WVITIOH THIS FISH LIVES.-It is found in all fresh 
maters which furuish suitable spawning-places, and do not contain too 
many predaoeons fish, such as pike, perch, CBc. These Inst-mentioned 
fish prevent the occurrence of the 8alma fontinalis in most of our rivers 
and streams, with the exception of their more northerly, and therefore 
colder, portions; but it is found in nearly all brooks and in the higher 
parts of tho Uuitecl States, e. g., tho Adirondack Mountains in New 
York, the Railply Begion in Maine, &c., where it is more numerom 
thau any other fish. 

‘(D. BABITS.-!l!he Salmo fontina&-no m a t h ?  where it lives, in 
rivers, lakes, ponds, or in the sea, invariably selects for spawning, in 
autumn, gravel bottom in clear fresh water. In  the fortj+fourth degree 
of northcrn latitude it spawns late in October, about three or four 
weelrs before the small lakes aro covered with ice. 

‘4 E. Fooa-Insects, crustaceans, and small fish form its food. It 
seems to  prefer the two €ormer. 

‘6 I?. i ? , ~ z ~ , - I ~  the brooks the &latino fontinalis generally remains 
small, veighing less than half a pound; in rivers and lakes it often 
reaches a weight of 3 pounds ; in large lakes, where the conditions for 
its devclopment are particularly favorable, it roaches a weight of G to 
7 pounds, sometimes even 10 pounds. Fish weighing 10 pounds, how- 
ever, have only been found in the Rangely La8kes in ilktine; and oven 
thoro they are of rare occurrcnco. The fish from tho Rangely Lakes 
are, in all the stages of their growth, distinguished by their greator 
strength above the fish living in brooks; even their eggs and embryos 
are .stronger. 

“As a general rulo the sizo of the ogga of tho salmon corresponds 
, with that of the fish; only with tho comparativsly small ‘land-locked’ 

Bull. U. S. F. C., 82-16 March 531,1883. 
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salmon of the Schoodic Lakes we find larger eggs than with the larger 
migratory salmon (BaEmo salar), although ow ichthyologists maintain 
that these two fish are identical.” 
111. The land-locked salmon, which was introduced into Germany 

about a yea,r ago, is the third American salmonidae which we possess. 
Last winter Professor Baird sent us 10,000 eggs of this fish. Prom all I 
had heard about the land-locked salmon, I determined to choose deep 
mountain lakes in Bavaria for this fish; but I also sent 1,500 eggs each 
to Freiburg and Huningen for experiments and observations. So far 
only the healthy development of the young fry has been reported, and 
further results are still to be looked for. 

I meanwhile take the liberty to give tho following report of Mr. At- 
Irins, relative to this fish, which, unfortunately, reached me later than 
the above-mentioned eggs, and which suggests the propriety of scatter- 
ing the eggs more in future. Mr. Atkins writes: 
“1 am not able to give you t,he exact depth and area of the lakes 

where the land-locked salmon is found; but among them there are cer- 
tainly lakes which have a depth of less than 100 feet and an area of 
less than 1,000 acres. The largest lake in which this salmon is found, 
and after which it is generally called, Lake Sebago, has an extent of 
50 square miles. The lakes in which these salmon are found in large 
number are surrounded by a flat country. Lake Sebego is situated in 
a flat sandy country, and on the great lake in the Schoodic Hills there is 
110 hill higher than 600 feet over the surface of the lake. None of the 
lakes in question is located in a mountainous reaon. 

There are altogether only about twenty lakes, located in four not 
very extensive river regions in Maine, where this salmon (which does 
not migrate) is found. Relatively speaking it is, therefore, a rare fish, 
for Maine has hundreds of lakes. 

u In the Schoodic Lakes this salmon reaches a weight of 5 pounds, and 
in Lake Sebngo 12 pounds. I n  exceptional cases it reaches a weight 
of 10 pounds in the former lakes, and from 18 to 20 pounds in the lat- 
ter. This fish is prized more highly in the United States than any 
other kind of salmonidse. 

“These fish commence to spawn in October, and their principal 
spawning-season is from November 1 to 20. Like Balmo fontinalis, they 
spawn in running streams. In  small artificial basins they do not grow 
as rapidly as h’almo fontinalis. They are generally caught in May and 
June, but also in July, September, and during the winter months. 

“The usual bait in May is the skin of salt pork; in June, artificial 
flies ; and in winter, some small live fish.” 
IT. For two winters largo numbers (250,000 to 300,000) of eggs of the 

white fish, Uoregonus abbzcs, have been successfully shipped to Germany 
from the United Sta,tes j and we, therefore, possess in this fish a fourth 
aalmonids. 

Tho artificial hatching of this fish, which is highly prized in the 
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United States, and which, in our opinion, is closely related to our (Wa- 
riine,” has in America reached a very high degree of perfection. Enor- 
mous numbers are hatched in numerous pisciculturd establishments, the 
one at Northville, under the direction of Mr. Frank N. Clark, annually 
producing 15,OUO,OOO to 20,000,000. The matching of tho exceedingly 
small coregonzcsbggs, and the separating of the spoiled eggs from the 
healthy ones, has hitherto been an almost insurmountable difficulty 
with us ; but in America this is mana’ged in the most ingenious manner, 
the aerer-resting inventive genius of the Americans having produced 
a series of apparatus-one more ingenious than the other-which leaves 
the separating of the spoiled from the healthy eggs to the gentle force 
of an exactly regulated current, a self-picking system. 

Quite recently Messrs. McDonald & Brown have taken out a patent 
for such a self-picker, which will be described in a future circular. It 
is well-known that our honored friend Ton dem Borne has also invented 
a self-picking apparatus, which is constantly gaining greater favor in 
Germany for hatching ooregonus eggs. As Raveret- Wattel reports, 
the highly-prized whitefish isnow-thanks to  tho large number of young 
fry furnished by the hatching establishments-found in very large num- 
bers in many lakes in the United States, where formerly i t  was un- 
B n o m  j not only in the Eastern States, its proper home, but as far as 
Cslifornia. According to the same author, the whitefish in some lakes 
reaches a weight of 20 to 40 pounds, whilst in others it only has an 
average weight of 2 pounds. 

Tho report of Raveret-Wattcl contains much interesting matter with 
regard to pisciculture iu the United States. The publication of the 

Societ6 cVAcclimation 77 in Paris, containing this report, is to be found 
in the library of the German Fishery Association. 

It has been mentioned as an advantage which the whitefish possesses 
over our 1L Marane,” that it is an epAlent fish for hook and line fishing. 
Its flavor is very delicious, and of a kind that one does not easily tire 
of. It iR, therefore, not to bo wondered at that I gladly accepted the 
offer of eggs of this fish, 

The siiccess of shipping these eggs, during both winters, has been 
almost miraculous. Thamks to the excellent manner in which they were 
packed, there was hardly any loss during the voyage, and the young 
fry developed very successfully. The eggs were divided between the 
hake of Constance, the Walehen Lake, and Ammer Lake in Bavaria, nncl 
the MadueLake, the SchaalLake, and somelakes in Mecklenburg, all very 
deep; and it is to be hoped that in three to four years we shall reap a rich 
harvest of these fish. Further particulars as to the distribution of these 
eggs are contained in Von dem Borne’s reports in our circulars for the 
years 1881 and 1882. 

V. The fifth salmonidae which has been successfully introduced into 
Germany from the United States, is the 8uZmo iridca (rainbow-trout). 

Even in the illimitable territory of the American Union this fish (mhioh 
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so far I have not been able to consider a8 anything else but a genuine 
trout) may be termed a ‘ c  recent discovery.” Its home is in California. 
Since i t  has been more closely observed, it has been found to possess a 
rapid growth, a degree of vitality, and fecundity without a parallel 
among the salmonida, and people vied with each other in spreading it 
as far as possible throughout the Union. Dohbts have been expressed, 
however, whether it has always been the same fish which has thus been 
spread, or whether different kinds of fish have not been spread under 
this name. Years ago Professor Baird had promised me eggs of this 
fish, but various hinderances and accidents prevented him from fulfilling 
his promise. It was not till the spring of this year that we received a 
small quantity. Of the 2,000 eggs a great many were spoiled, so that 
at the present time we have hardly 400 young fish of this kind in Frei- 
burg, H i ingen ,  and Starnberg. 

These eggs are difficult to obtain even in America, and their trans- 
portation is endangered by the circumstance that it must occur in April 
and May, instead of in the cold months, as is the case with the other 
salmonida. 
Mr. Haack writes me, under date of September 7 last, relative to theso 

trout: “The young fish obtained from the few eggs of Salmo iridoa 
which I received have proved wonderfully successful. I have not lost 
a single little fish; and even now they are at least twice as large as the 
European trout which are five months older, and much larger than the 
California salmon which are six to  seven months older. I have nerer 
seen anything like it.” Thus writes this experienced pisciculturist. 

Also in Anierica there seems to be but one opinion as to the enor- 
mously rapid growth of fialmo iridea. Of late years, however, some 
fault has been found with the quality of the fish. It is alleged that its 
meat is not as delicate as that of Salmo fontinalis, and that it soon 
gows soft. It is even said that-in spite of the rainbow colored stripe 
on the sides-the appearance of the ‘fish is not beautiful, because the 
spots on the sides of the fish are not red or of any other bright color, 
but black. 

As I have mentioned above, experiments as to the value of this new 
fish are being made in three prominent German piscicultural establish- 
ments. I f  Professor Baird, as I sincerely hope, again makes an at- 
tempt to send me some eggs of this fish next spring, they, too, will be 
tested in these same excellent piscicultural establishments as to the value 
of this fish for Germany. Caution will have to be exercised where to 
place this new kind of trout. It will be wiser, for the present at least, 
not to allow them to share our most highly-favored brooks with our fine 
trout-just as little as we would place perch or pike there. If, however, 
as has been stated, the Salmo iridea is content with any kind of water, 
and develops successfully in places where Salmo fontinalis could not 
flourish, it would be proper to make the experiment’s in such places, 
therefore in lakes and in the homer course of rivers. In  the rivers of 
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the Western States of the Union these fish frequently reach a weight 
of 20 pounds. The dispute as to the value of this “hot-blooded 
and pugnacious ” fish Faxes hot in the American journals. In  Califor- 
nia flalmo fontilzalis is being introduced, and the fish-clealertj in New 
York doubt whether, with its ugly appearance, flalmo iridea will fetch 
the same price as h’almo fontinalis. I n  short, i t  is wise to exercise some 
caution. But Mr. Atkins, whom I consider as high authority, writes 
me: “Salmo iridea is a species of fish which promises well.” It may be 
true that it is more advantageous to introduce “Isnd-locked 
and Salmo fontinalis, but our prominent pisciculturists will doubtless 
soon have gathered sufficient experience to enable them to decide as to 
the true value of t-his fish. 

We have, therefore, a t  present in Germany five of the best known 
and most highly valued American salmonidae. It may seem somewhat 
hasty to propose names for them, and ask all German pisciculturists to 
adopt these names, before we know whether these fish have become 
permanently settled with us. Nevertheless, I shall venture to do this, 
with theview of prerenting the adoption of different names which when 
once in use are difficult to abolish. It seems best to me to adopt the 
following names : 
1. For Salmo guinnat, (4 Califorlziscker Laclis 7) (California salmon). 
2. For Salmo fontinalis, 4 L  Bad$-saifiling (brook trout). 
3. For laledlocked salmolz, Ameri7canische Seelachs v (American lake 

4. For Coregonus albus, Amerikanische Jfariinc,” (American marhe).  
5. For lsalnzo iridea, ‘( Regenbogm-Porelle 
Of all these names I like Seelachs” (lake salmon) least because it is 

not near as expressive as the term 4‘ landlocked salmon, ’7 which much 
better had be translated by firmly-nailed wanderer.” I shall be glad 
to receive any propositions of new names for ‘‘ Seelachs.” All the more 
I axn delighted with the short name ‘6 Bach-saibling,” used in contradis. 
tinction to our German mibling,” which, properly speaking, only lives 
in deep lakes, whilstaccording to Atkins and others-Salmo fontinalis 
seems, as regarding its distribution, .to take exactly tho place of our 
‘1 Bacbforelle ’’ (brook-trout). 

salmon.) 

(rainbow trout). 

So much for our American import a t’ ions. 
Another very fine salmon-the Carpione-has recently been intro- 

duced in Germany from Lake Garda in Italy ; and several hundreds of 
these fish are, at the present time, found in cxcelle~~t health and spirits, 
in the Starnberg establishment. The eggs of this fish were sent to us 
from Torbole last summer. There are in Lake Gardo, Carpione which 
spawn in summer, and otliers wbich spawn iu winter. Why should ve  
not try the experiment and see whether this delicate salmon-trout could 
be acclimatized in our maters 7 Another batch of eggs has been ordered 
for the corning winter. 

There are other problems which have to be solved, relating to the 
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sterlet and the shad. The last-mentioned fish may well be termed 
( 6  the old flame of the Gernian Fishery Association,” and it musk be said 
that the attempts to transplant the shad from American to Gerinnn 
maters have been carried on in the most energetic manner. Quite 
recently 001. M. McDonald, one of Professor Baird’s most active assist- 
ants, seems to have shown his intention of making new experiments 
in transporting shad to Europe. I look to  his experiments with great 
confidence in the Fact that the proud English adage “where there’s a 
will there’s a may” is nowhere better understood and practiced than in 
the Uuited States. 

Does it seem probable that the above-mentioned fish exhaust the list 
of those which could be introduced with us to advantage 9 I can hardly 
suppose this to be the case ; for I think that even on this field of human 
knowledge me can serve our country still more in the future. As long 
as I am privileged to serve tho German Fishery Association my eyes 
shall be open in this direction and my zeal shall not grow cold. 

SCHMOLDOW, GZBMANY, 1C’bvember 3,1882. 

CATC)HING DOGFISH F O E  O I L  AND GUANO. 

B y  B e  FRANK GALLUP. 
[Letter to Prof. S. F. Beird.] 

Allow me to call your attention to a new industry started this season 
on this coast upon scientific principles, and which promises to be a RUC- 

cess, providing there is a bounty allowed to the fishermen. I refer to 
the catching of Dogfish and making them into oil and guano. I have 
paid this season $1 per 100 fish, and the fishermen claim that the price 
is too low, yet it is a11 that I can afford to pay for them-in fact all they 
are worth. My views are that if the fishermen received a bounty in ad- 
dition to the above price, that many more would engage in the business, 
and add their mite to  ridding the ocean of these destructive fish. 

I have this season converted the Pogie factory, formerly owned by 
Gallup & Holmes into using the fish, and can handle during their stay 
here say 1,000,000 fish, besides being instrumental in destroying twice 
that number in the young fish nearly matured, 

EAST BOO.~IZBAY, MIL, September 26, 1888. 
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DIETBOD AND RESULTS O F  AN EBFORT T O  COLLECT STATISTICS 
O F  TIIE PI8111 TRADE AND CONSUMPTION O F  F I S H  THROUJOEKI. 
OUT T l i E  UNITED STATES. 

B Y  CIIAS. W. SMILEY. 

In July, 1870, it was proposed by  Gen. F. A. Walker, Superintendent 
of the Tenth Census, and Prof. Spencer F. Baird, Commissioner of Fish 
and Fisheries, to ascertain something of tho extent and nature of the 
fish trade and consumption of fish throughout the entire United States. 
In consequelice thero was prepared a three-paged circular with blanks 
ior answers, and containing eighteen brief but comprehensive questions, 
~ u c h  as: 

1. Do fish constitute an important article of diet in your town and in 
the adjacent country 4 

2. Where is the supply obtained 0 
3. Check on the following list the kinds commonly to be seen in the 

4. What is the average retail price per pound P 
5. What kinds of fish are taken from your ponds and streanis 9 Check 

8. Are seIted and smoked ash sold 4 
9. What kinds 8 Check on the following list: (list given.) 
11. Are oyster8 brought to yoiir place 4 How aro they brought-in 

16. Answer same questions for clains and lobsters. 
18. Is fish guano in its various forms used by your farmers 4 
With this waa sent to every postmaster in the United States a circu- 

lar letter asking the assistance of himself or some one familiar with tho 
facts, and accompauied by a circular from the Postmaster-General, in- 
structing postmasters to furnish such information as could be given 
igmithout prejudice to the duties of their offlces." An addressed re- 
turn envelope accompanied each circular. 

markets: (list giren.) 

on the following list: (list given.) 

shell, in tubs, in cans B What is the usual price? 

The result of this sending in general terms was as follows : 
Forty-one thousand five hundred and seventeen postmasters were 

addressed, from whom inside of two hundred days 16,996 replies were 
received, or 41 per cent. At  the expiration of two hundred days it wm 
deemed best to send again, to those who had not answered, precisely 
the same matter a8 had been sent before. This was done with a very 
gratifying result. Twenty-four thousand five hundred and twenty-one 
postmasters were addressed from whom, inside of two hundred days, 
13,233 replies were received. I n  the six hundred and eighty days that 
have since elapsed, but 165 inore replies have arrived: This is much less 
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than one per cent. The net result of two sendings was to get 73 per 
cent. of the report8 desired : 

Sending. 

I ...................................... --.-.............-._.. ........ 
Iz.. 

Total .............................. ...____. ...- ............. 
.................................................................. 

--- 
41 517 16 996 41 
34: 621 YJ: 233 64 
(18,038 1 80,220 1 ........ --- 

I should have preferred a third sending at the expiration of two hun- 
dred days from the second. I estimate that a third call on the remaining 
11,133 offices might have produced stbotit 6,000 more replies, and brought 
the per cent. of results up to 86 per cent. of what was desired. 

I have taken two hundred days as the limit of returns. The number 
that arrive after that is very msignificant. But it will be valuable to 
know what results to expect earlier. Taking the total of 16,996 replies 
which came in tho first two hundred days, the percentage which came 
in each of the ten twenty-day periods was as follows : 

First ............................................................. 9,680 
Second ......................... -- .............................. 4.711 
Third ............................................................ 1,313 
Fourth .......................................................... 604 
Fifth ............................................................ 314 
Sixth ............................................................ 165 
Seventh ......................................................... 72 
E i b t h  ........................................................... 65 
Ninth ............................................................ 42 
Tenth ........................................................... 30 

16,900 
- 

100 

The return within ono hundred days of 07& per cent. of all that wo& 
arrive within two hundred days, s h o ~ s  that when subsequent calls are 
to be made one hundred days is a very good limit to  fix a t  which to  
send again, The receipts undor the second call were even more pre- 
cipitate than the first, being augmented slightly by the driblets from 
the first call. It vas as follows: 
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Ninth ............................................................. 
Tenth ............................................................. 11 

3 

g k  
;!3 
3 
e 
1 ...... ...... ...... 

04 
97 

1' 0 
140 

180 ............ 
200 

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

.._ - -. .__. ._ 

The case under Consideration was a semi-official call upon all the 
States and Territories, and the effect of the call upon the different rwc- 
tions mas very different. While the total yield of returns was 73 per 
cent. of the offices addressed, OB per cent. of the Dakota offices an- 
swered, and but 61 per cent. of the Louisiana offices answered. The 
per cent. of anBviers for each State or Territory was as folloms : 

Por cent. 
Dakota .............................. '35 
Indian Territory ____. . - - -. - -. -. . - - - -. 8'3 
\v:%shington ......................... 86 
\Vvyomiiig ........................... 88 
I(l&o ............................... 87 
Rho(1o Isloud ........................ 87 
Uta11 ................................ 66 
Massachnsetts ___. _--.. --.. _-.. 86 
vornlout ............................. 83 
Oregon. .. :-. ........................ ti3 
Mic1iiga.n ........................... 82 
I<uusas .............................. 81 
Maino ............................... 81 
Nevada _____.________.____._________ 81 
Now Hamp~hire ..................... 81 
Wisconsin ........................... e0 
Connecticut. - - -. . __-. ._. . - . . - - . -. -. . 130 
Miuncsot,a .__..____.___.____._..-..-- 80 
Moat,ann, ............................ 80 
Florida ............................. 79 
California ........................... 76 
low a _ _ _ _ . . . - _ .  ...................... 7s 
Nobrasko ............................ 78 
Teras ............................... 78 

\ Per cent 
Nom Jersey. - - -. . - - - - - - . - - - - . - - . . - - -. 77 
Illinois .............................. TI 

~~ .. 

Ohio ................................ 76 
Colorado ............................ 75 
New Mexico ......................... 73 
Missouri ............................ 72 
Indiana ............................. 71 
North Cnroliua ...................... 70 
New York ........................... 70 
Wcst Virgiuia ....................... 69 
Maryland ........................... 69 
Arizona ..__.. _ _  _ _ _ _  _ _  ___. - .___ 68 
Arlmnsas ............................ 68 
Pennsylvauia ....................... ($7 
Dolaware ........................... 66 
Tomiessce ........................... 65 
Kent~uclcy ........................... 65 
Gcorgio ............................. 65 
Mississippi .......................... 64 
South Carolina. ..................... 63 
b l a h m a  ............................ 63 
Virginia __.. __._ __. _ _ _  _. .___ .-.. --  -. 6.2 
Louisiana ........................... 61 

It wns to be expected that States mould a'nswer according t o  their 
degree of education and intelligeuce, aid this is no doubt an element, 
but some other element has entered in hero to place five Western Terri- 
tories ahead of the best States. My own opinion is that the semi-of6- 
cia1 indorsement of the Postmaster-General hac1 a far greater influence 
upoil the new sectious of the country than upon the older ; that new 
officers answered pertly because of tho official indorsoment, and that 
old ones hare become somewhat accustomed to disregard such in- 
dorsements. But why Dakota exceeded Arizona 27 per cent., and the 
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Indian Territory exceeded New Nexico 16 per cent., I am unabIe to s u p  
gest, except the possibility of the loss of mails in transit, bg fire, wreck- 
ing, robbing of mail coaches, etc. 

A grouping of the geographical sections yields some interesting re- 
sults : 

Per cent. 
Texas ........................ 78 
Missouri ..................... 72 

Great Plain Region. 1 New England. 

Per c a t .  
Florida ...................... 70 
NorthCarolina ............... 70 

Par mnt. 
Rhode Island ........ K7 
Mnasachusotts.. ..... 85 
Vermont ............. 83 
Maine ............... 81 
New Hampshire.. ... 81 
Connecticut .._.._ .._. 80 

1: 230 
10,239 
4,905 
6,805 
4,380 

Per cent. 
Dakota ............... 95 
Inclian Territoq ...... 89 
Wyoming ............ 85 
Idaho ................. 87 
Utah ................. 86 
Montana .............. 80 
New MQnico .......... 73 

81 
78 

67 

64 
68 

Arizoua.. ............ 66 
Colorildo .............. 65 - 

Average.. ....... ........... 82 

Great Plain Region.. ......................................................... 
Pacific Coast. ................................................................ 
The Nortbwost.. ............................................................. 
x ida le  States.. .............................................................. 
The Southwest.. ............................................................. 
Tho.Southeaat ......................................... -. ................... 

?diddl0 state& 
I 

Per cent. 
NowJarsey .................. 77 
Now Pork ................... 70 
Ponmylvanh ................ 67 
Delawaro .................... 66 

1,381 
1,628 

13 157 
7: 074 
8,622 
6,579 

- 
Avorsgo ....... _-. ...... 69 

Pncifie Cowt. 

Per wt. 
Washington ...... 88 
Oregon.. .......... 83 
Novada ........... 81 
Califonlia. ........ 78 

- 
Average. ._._.. 81 

The Northwest. 

Pet cent. 
Michigan .__. .___. 82 
Eiiusas.. ......... 81 
Niunoaota ........ 80 
Wisconsin ___. ___. 80 
Iowa .......... 78 
NOblnRkB ......... 78 
Illiuoie ........... 77 
Ohio .............. 76 
Indiana ........... 71 

Avorage ....... 78 
- 

The Southwest. The Sontho&. 

RECAJ?Il!ULAT&OX. 

For quantity, these results were entirely satisfactory. The quality 
of the replies was of all grades. A very largo per cent., however, bore 
internal evidence of truthfulness. A mise discretion was needed in the 
compilation, but with skilled compilers excellent results could be pro- 
duced. A discussion of methods of compilation, eliminating errors, ob., 
mauld be interesting, but cannot be ixicluded in this paper. 

Let it not be supposed tkat these excellent results can bo obtained 
only by government machinery. The official nature of this correspond- 
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ence was a great aid, but I have obtained even better results from col- 
lege men upon matters relating to their colleges ana from specialists 
conceruing their specialties. I therefore feel free to protest against 
the careless and ineflicient work of this sort so often done by both 
public and private en terprise. Patience and perseverance in wise 
methods may not be all the qualifications that are necessary for good 
statistical work, but these are indispensable. Some of the suggestions 
to be made for success in oollcctiug material are the following : 

I. Make the questions very clear, concise, and as few as possible. 
(Better serid twice than totally break down by too long requests.) 
11. If but one class of  persons m11 be addressed from each of whom 

an auswer is especially desirable, send to all a first issue, to all mhodo 
not answer in 100 days a second issue, and to all who do not answer in 
100 days more a third issue. 
111. If more than one class of persons can give the facts, address all 

of each class, and after about seventy-five days address the delinquents 
a second time. 

IV. Do not vary the matter sent the second time. Let it be an ex- 
act duplicate, and be sent just  exactly as if it had not been previously 
issued. 

V. Leave blank lines between the questions, so that no other paper 
is needed for reply, arid if it  can be put on a postal furnish it, more for 
the salre of uniformity even than for inducing people to  reply. 

VI. Always inclose an addressed envelope or postal for reply, and 
provide that there bo no expense to the respondent for postage. 

VII. Bemember that more or less of your circulars mill bo misdi- 
rected, lost in transit, fall into wrong hands, arrive during the absence 
or sickness of your correspondents, be crowded aside for later answer, 
or to get aome needed inforniation, and then inadvertently overlooked, 
and so, do not loose faith in human nature, but rather rejoice that amid 
ao mauy contingencies you can get the material at all. 

Statistics are frequently laughed at, usiially pushed aside as ‘6 dry ” 
and sometimes analyzed to tho serious discomfort of the author. At 
other times they are extolled and made the basis of the most important 
action. I am quite sure that these various treatments are usuallyjust. 
Accurate and truthful statistics are very scarce, and, when found, very 
valuable. Figures often do znisrepreseiit terribly, notwithstanding the 
charitable maxim that ‘‘ figures never tell lies.” 

Whoever has prepared statistics or tested them knows that the great 
and fruitful cause of bad statistics is in bad methods of collecting the 
data. The methods aro not revealed on the face of the results, and 
hence the insidiousness of this cause. Mailing circular8 does not con- 
stitute the most egective method, but if rightly managed it is cheapest. 
It is especially economfcal in government bureaus where postage costs 
nothing. The most effective method is by personal visitation of skilled 
agents. This, from its expense, is usually out Of reach of private insti- 
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tutions, and often out of reach of government officers. The method of 
personal visitation I coiild extol very highly from personal experience 
and from closo examination of results of that kind of work perforr-lxd 
by others, bu t  the present purpose has been to treat solely of the col- 
lection of material by mail. 

U. S. FISH COMXISSION, 
Washington, D. C., December 10, 1582. 

NOTES O N  TXSE MENmADEN FISILERY. 

B y  OSCAR 0. FRPEDLAENDEEZ. 

[Letter to Prof. S. 1'. Baird.] 

Very large bodies of menhaden appeared on the Long Island coast 
between Fire Island and Rockaway Inlet last meek, and all the boats 
did well. They were evidently driven in by sharks, as a11 ths steamers 
caught lots of them. On Wednesday our steamer, the Leonard Bright- 
man, caught 11 sharm, none less than 8 feet long, among 180,000 men- 
haden. We must hare  had last week not less than 350 sharks at the 
works. The destruction of these ferocious fish by the menhaden fleet 
during the season must be between 20,000 and 50,000, which should not 
be lost sight of. Steamers fishing between Barnegat and Harrifurt re- 
port fish all along the coast. I shall be pleased to furnish you a full 
report of catches at the close of the season. 

My theory that the menhaden leave one locality for another to find 
better feeding pound seems nom generally adopted. Between Cape 
Max and Harrifurt;, where the largest bodies of fat fish are found, they 
remain in spit0 of great numbers of steamers going there regularly to 
load up. Captain Church's steamers, especially the Humphrey, had 8 
regular harvest there, loading up twice a wcek for three or four weeks 
past. If you determine to issue a circular regarding tlie seines, it strikes 
me that  you may include not to commence fishing before May 15. Some 
opponents of the menhaden interest seem to believe that the spawning 
season commences about April 1 and extends to Juno. I differ with 
these gentlemen on that score on account of the poor quality of the 
menhaden caught, early in May, but to satisfy these gentlemen and not 
to hurt our interests too much I do not doubt but all nortliern factories 
mould submit to  a recommendation from you not to open before May 15. 

3G BROADWAY, NEW YORK, h'eptenaber 11,1852. 
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LIFE IN THE SEA.* 

B y  J. B. RIAR’JI‘ENS. 

[Teachor of natural sciences at the Seminary of St. Nikolos, Belgium.] 

Though the land is inhabited by thousands and thousands of difler- 
ent kinds of animals, dift’ering in shape, size, and mode of life, life in 
the sea shows still greater abundance and variety. To further estab- 
lish this assertion shall be our object iu a few plain remarks based upon 
natural history. 

I.-TnE LARGEST ANIMALS LIVE IN TlIE WATER. 

The water surpasses the land in more respects than one. It occupies 
by far the larger portion of our globe ; so great, in fact, is the extent 
of water over its surface that it much rather deserves the name of 
‘4 water globe” than that of terrestrial globe. If we could leave our 
earth and, floating through the mst expanse of the heavens, take a 
bird7s.eye view of it, it would, seen from a certain point, show hardly 
anything but the water. Not only does the water occupy a greater por- 
tion of our globe than the land, but the animals living in it are also 
larger. This agrees with a remarkable law of naturo, according to which 
the size of the larger species of animals is proportionate to tho oxtent 
of territory limited by nature. You will pardon me if weleave the sea 
for awhile to take a cursory view of the land ; and I hope you will be- 
come conviuced of the actual existence of this law of nature. 

The Old World, comprising Europe, Asia, and Africa, is the largest 
continent rising from the water ; and here me also find the largest quad- 
rupeds ; the gigantic elephant, the heavy rhinoceros, the stout hippo- 
potamus, tho long-necked giraEe, whose head is eighteen feet above the 
ground, the camel, so useful to travelers in the arid desert, and tihe 
horse, so strong and at the same time so docile in man’s hand. 

The next largest contincnt is Amcrica. It was no misnomer when 
this continent, upou its discovery, received the name of the New World, 
for everything was new ; and the exes of the astonished Europeans be- 
held plants and animals differing from anything they had seen hitherto. 
Here the Iarge animals of the Old World. were wanting ; not one was 
found as large as tho horse or the ox. Today a11 this is changed, for 
these useful animals, long since introduced into America, are numerous 
throughout all parts of the New World. In South America they even 

Het Loven in de Zec. Xcno Voordvacht door J. n. Bfavtena, Kanunnik, 1ool.aar van 
‘%no., pp. 

KOTIL-I havo oinittod uurncrous quotations of Scripture from tho translation,-- 

natuurlijke ti~etensohappcn ann het IKloin Scminarie, to Sirrt-Nikolaae ( JVaas). 
48. Translated from tho Dutch by HERMAN JACOB~ON. 

EDITOIL 
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live in a wild condition in herds of many thousands; but they are ‘all 
descended from horses and cattle originally introduced from Europe. 
The largest animals of the New World, living there when it was discov- 
ered, is the tapir, or water-hog, which in its appearance really resem- 
bles the hog somewhat, and the llama, or camel-sheep, so called because 
it seems to be a cross between the camel and the sheep. As regards 
the size of these two genuine American animals, they can only be com- 
pared to t<hc donkey. 

We will nom pass from the New World to Australia, the largest island 
of our globe, entirely surrounded by water, but as large as Europe, 
which forms such a small portion of the continent of the Old World. 
On this island-if such a name may properly be applied to BO large an 
extent of land-we find horscs and cattle, but they have been intro- 
duced there by man. The largest animal peculiar to this country is the 
kangaroo, a most remarkably shaped animal. Its fore feet are BO short 
as to be entirely useless for walking; but all the longer and stronger 
are its hind feet, which i t  uses for leaping an almost incredible distance. 
As regards its size t h e  kangaroo is surpassed by t,he American tapir 
and llama. 

One of the largest islands of our globe-next to Australia-is Mad* 
gascar, near the eastern coast of Africa, but as regards large animals pe- 
culiar to it, it is far surpassed evcn by Australia. Among the small islands 
of Oceanica, which in large number are scattered throughout the vast 
Pacific Ocean, there are some whose inhabitants know only birds and 
the water animals found near the coast. Land animals mere unknown 
to them until the arrival of foreign navigators. The first animals thus 
introdwed mere unfortunately such as could easily have been spsred- 
rats and mice-which often are very numerous in vessels, and which 
during the unloading of the cargo were brought on shore with some of 
the boxes or barrels. These examples will suffice to prove that the 
wider the natural limits of a land, the larger are the animals peculiar 
to it. 

I n  making a, general comparison between land and water, we shall 
find another corroboration of this rule. I n  the ocean, which in extent 
far exceeds the land, life appears in much more colossal shape. The 
largest of all animals are the monsters of the deep. Man feels over- 
awed on seeing for the first time the enormous elephant; but what is 
the elephant compared to the whale, measuring from sixty to a hundred 
feet in length, and correspondingly thick ? This animal, although out- 
wardly entirely resembling a fish, can, nevertheless, not be classed among 
the fish. It gives birth to live young ones, whilst fish lay eggs, from 
vhich the young come forth after some time. Fish breathe under the 
water through gills, whilst the whale has lungs, and therefore must, 
from time to time, come to the surhce to breathe; if it remained under 
the water, it mould either pine away or suffocate, like other animals 
which are accustomed to live in the open sir. The hoad of the mhaleis 
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disproportionately large, for it takes up one-third of its entire body. The 
mouth resembles a cave in which a company of twelve persons could 
easily find room. It may well be imagined what a strong current is 
mated in the water when the whale opens its mouth, carrying myriads 
of living bcings into the open jam of the monster. 

There arc different kinds of whales. They are found in nearly all parts 
of the ocean, and everywhere they appear quick in their movements. 
It is of course unclerstoocl that they do not live i n  the immediate neigh- 
borhood o f  the coast, for such monsters rcqnirc a great deal of space ; 
and in shallow waters they are as much exposed to the danger of found- 
ering as ships. Whenever such an event takes place, it gives rise to a 
terrible spectacle. The n4mle begins to struggle violently in order to 
get free; the water is lashed into a seething foam by the desperate 
tossing of its tail; aud for B great distance the air resounds with the 
loud noise of the struggle. All these endeavors have frequently no 
other result than to cast the unfortunata animal still higher on the shore, 
where i t  falls into Q sort of torpor and finally dies. 

Under the skin of the whale there is B thick laxer of fat, from which, 
by piessure or warmth, an oily liquid flow. This liquid, known as 
train-oil, is used for many purposes, and from a single whale sometimcs 
a hundred and twenty tons of train-oil are obtained. No wonder t,hnt 
these animals are so eagerly sought after, dangerous though this chase 
will always be ! How greet is inan in creation ! He engages in combat 
with this powerful monster, which, by a single blom with its tail, can cast 
a boat with all its crew high up into the air like it ball. (( To me,” man 
says, ‘‘ belongs this immense animal with its hug(? body and a11 the oil 
it contains! The monster may crush my boat, like a nut-shell, if it has 
the chance; but  in spite of this I shall approecli i t  so close that my hand 
shall deal the blow which cuds its life!” And thus it really happens. 

IIS-TJ3.E SEA IS MORE DENSELY POPULATED TITdN THE LAND. 

So far we have only given attention to large animals ; but if me ex- 
amine every living being we must say that, as far as the number of it8 
inhabitants is concerned, the water by far surpasses the land. Is there 
among the land animals any which are found in as large numbers as 
the herring and the codfish, which €or centuries and centuries have 
been caught by hundreds of millions vithout any apparent diminution 
of their number? 

The farther north we go the fewer is the number of living bcings on 
lend; the faculty of growth scems to diminish, the plants shrink, and 
pa(Zua11y animals become scarcer and scarcer. The sea, on the other 
hand, is always full of life; and in latitudes whero the soil, frozen 
nearly all the year round, does not yield any harvest to man, he finds 
ample compensation for this in the fisheries, for tho water which laves 
these northern s h h s  contains such an abunilapce of provisions that it 
can never be exhausted. 
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We must here state a remarkable observation relative to the animal 
kingdom, from which it will be seen how great a difference exists be- 
tween the population of t h e  land and that of the sea,. The large car- 
nivorous animals, like the lion, the tiger, &., hardly ever live in herds ; 
as a general rule one only finds a couple of them occupying B consider- 
able extent of territory. “This is our own exclusive kingdom,77 say the 
Iion and lioness; llwhoever hunts here is a poacher, and will have cause 
to regret his presumption. Here there is never too much game for us 
and our young ones.‘, 

In the &ea we find still greater carnivorous mirnals than the lion and 
the tiger. Among these we must mention the different kinds of dol- 
phins, which, from a scientific stand-point, must be classed with the 
whales, because they also have lungs, and are obliged to come to the 
surface to breathe. Although not as large as the whale, the dolphin 
must nevertheleas be classed among the large sea animals, for ite length 
varies from eight to twenty and even forty feet. I n  olden times the 
dolphin mas considered a friend of man. It was even said that the dol- 
phin could show affection; but, to tell the truth, its only love is for 
peg ,  and the dolphins are in reality barbarous gluttons, which make 
said havoc among the inhabitants of the sea. This bloodthirsty animal 
does not lire in couples like the carnivorous land animals, but they are 
found in large herds or schools. Could this be possible, if those animals 
on which these pirates of the sea live did not increase in extraordinary 
nnmbers t 

The whale also lives on live animals, but these are necessarily small, 
for its narrow throat is utterly disproportionate to its immense body. 
It may well be imagined in what enormous numbers, and how close 
together, these little marine animals must swim, if they are to satisfy 
the appetite of a monster like the whale. 

In  passing from $he wha’les and dolphins to  tho real fish, we find that 
they too, with hardly an exception, are carnivorous. It may truly be 
said that the water is an enormous battle-field, where life is only main- 
tained by constant slaughter. It is very easy to observe the cruel and 
gluttonous character of the fish. P u t  some of the little fish-for ex- 
ample, sticklebacks, so common in all our brooks-in a large glass full 
of water. As they are very lively, they will, in the beginning, afford 
more pleasure than gold fish, which please the eye by their beautiful 
red color, but which are so slow in their motions that one might think 
they are pining away or are sick. If a little worm has the misfortune 
to attract the attention of the sticklebacks, it is made the object of vio- 
lent attacks, apd is soon devoured. If you put in the glass small fiHh, 
hardly a few days old, and not any larger than little worms, not one 
of them will escape these greedy gluttons. So greedy are these little 
wretches after flesh that if properly fed they can easily be tamed. As 
soon as some small pieces of flesh are thrown into tho mater they will 
approach rapidly, and by repeating this oxperinlent four or fivo times, 
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they can be made to come to the surface as soon as they‘see the hand 
stretched out over the water. This spectacle, however, is soon followed 
by another pitiable one. Tlie sticklebacks, confined within the narrow 
limits of tlie glass, do not find food enough, aut1 begin to attack each 
other, and soon a desperate civil war is iv;tging in the glass. The 
stronger pursue the mealier, and although they are not able to swallow 
them entire, they nevertheless inflict terrible wouuds on them. Soon 
some of the fish may be observed which are hindered in their move- 
nieiits, because their tail lias beeu bitten off either entirely or in part. 
The wound soon grows worse, and the poor little animnl pines away 
and dies ; but even in its death agonies it is assailed by its cruel ene- 
mies. The fish continue this war until only two are left, which retire 
each. to a differant coriier of the glass. Here they sit arid match each 
other with eyes full of hatred aud envy ; and if on0 of tliein is bold 
enough to enter the domain of his adversary the result is a mortal 
combat. ‘ 

If this is the way the little sticklebacks act, what can we expect from 
the greedy pike, the scourge of the fresh mater, or the dangerous shark, 
which reaches the size of the large dolphins and is continually roaming 
about the sea, devouring everything that comes in its way 0 Woe to 
the unfortunate sailor who falls overboard in waters where there are 
sharks. 

If we consider that nearly all fish are carnivorous and live by robbing 
and murdering, we must confess that the population of the sea must be 
infinitely larger than that of the land, for otherwise fish would not find 
food enough. 

’ 

III.-A QUERY AND ITS ANSJVIZR j PURTIIER OBSERVATIONS. 

After the foregoing the reader will perhaps he tempted to say : ‘6 If 
that is the way things are carried on in the water, I am inclined to be- 
lieve that life in the water must eventually die out. Ilow can a11y race 
of animals exist when such a continuous slaughter is going on 9 How is 
it that the larger of these insatiable animals have not long ago entirely 
destroyed the smaller ones, finally to die themselves of starvation, 
leaving nothing but their skeletons floating in the waters of the ocean 
which has by that time become a, howling wilderness 9 77 Those ti~lilllalf3 
which are intended to serve as a prey to others have greater fecundity ; 
they produce more joung ones theti those animals which live on them ; 
the carnivorous animals are therefore never in want of food, which con- 
sists of weaker animals, and still the races of the latter do not die out. 

It will readily be seeii how life in the water does not become extinct, 
in spite of all the scenes of murder which are there enacted, if \\Te re- 
member that, as a general rule, the mater animals increase much inore 
than the land animals. There are animals which are clcstropd in in- 
numerable quantities, both by their natural enemies and by man. Such 
are the hcrring and the codfish, whose number does not seem to hare 

Bnll. U. S. I?. C., 82-17 R I ~ ~ C I ~  2 i , 1 ~  83. 
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materially de&reased in the course of centuries. This will easily be un- 
derstood when we state the fact that a single herring produces 60,000 
cggs, whilst the codfish matures as many as 2,000,000. It should also 
be rernernbered.that the young fry hatched from these eggs grows up 
without any great difficulty. Young fish know how to take care of 
themselves the moment they leave the egg, and father and mother need 
not look after them. The work of the codfish would be truly enor- 
mous if, like the birds, i t  had to feed its innumerable young. 

The sca is not only enormously rich in tish, but also in other auimals. 
9n its depth there live and thrive a very large number of different kinds 
*of animals, all differing from each other in size and shape, and fre- 
.quently of such curious form that the limits of a brief lecture would not 
slitlice even to give a mere enumeration of them. We must, howwer, 
devote a few words to the crustaceans, some kinds of which, like the 
lobster, the shrimp, and the crab, are well known to every oric, because 
tEie~- form common articles of food. 

The crustaceans are a war-like race, encased in a coat of armor from 
-31cwl to heel. This armor consists of a thick, chalky skin, whose joints 
are both strong and flexible. Besides this thoy are furnished with dif- 
.ferent weapons of attack. Some have shears, which in the larger k i d s  
miiq- even prow dangerous to man ; others have a long and spear-like 
protuberance in front of their body; and all have powerful jaws, com- 
posed of many shaI-l> and notched pieces. 

These rascals, fully armed and almost invulnerable, do not do as much 
liarm as might be expected, for they prefer to feed on dead bodies, even 
fiucli as have already begun to decompose. Do not let us eriticise this 
morbid taste too harshly. The crnstaceans aud some other animals have 
the duty to keep the shores of the sea clean, and for this very rea8on 
thoy are possessed of this desire for decaying flesh. Everything which 
the waves of the sea cast on the shore, and which the action of the at- 
mosphere decomposes, falls a prey to the 6warms of crustaceans, which 
can live out of the water for a considerable length of time. 

I t  sometimes happens that the waves cast the dead body of a whale 
ashore. What great injury might be caused thereby ? The air, for a 
great distance, becomes impregnated with the mephitic exhalations aris- 
ing from this enormous mass of decaying flesh. There is danger that 
the entire region may become uninhabitable, for contagious diseases may 
be bred by the foul miasma. 

But all such fears are ungrounded. The crustaceans are on hand ; 
and on these very occasions it will best be seen in what enormous num- 
bers they are found in the sea, especially near some of the northern 
coasts. From all directions they come marching in dense columns, and 
fio great is the number of these gluttons, and so eager are they to get 
their fill, that all danger of the air becoming foul is speedily averted, 
and so011 nothing is left of the enormous bulk but the skeleton. All this 
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flesh, which had begun to putrefy, has gone into the stomachs of num- 
berless crustaceans, and is, in part a t  least, to be transformed into live, 
healthy flesh. 

ITT.-wIXAT WAS THOUGHT IN FORMER TIMES OF TIIE IIABITABLE- 
NESS OP THE DEEP. 

Ought we not, in our discourse, to make a difference between the sur- 
face of the sea and its depths Bd (( It may be,” some one will say, (( t h a t  
life is richer in the sea than on land; this may apply not only tu the 
shallow waters near the coast, but also to the surface of the open sen; 
but in the great depths life cannot exist, or a t  least i t  cannot be wried 
in form and number. Physics teach us that an animal thrown into the 
water must bear the weight of the entire quantity of water which rests 
upon it. For this reason the pressure, a t  a depth of 600 meters, is BO 
kilograins per square centimeter, Is it possible that any living being 
can stand such a pressure without being crushed Y And what is BO0 
meters compared with t h e  immeasurable depth of the ocean Bd Depths 
of 3,000 and 4,000 meters are common, and there are even some of 8,000 
and more meters. 

‘ ( I t  is true that light will penetrate the water, but not mithout losing 
some of its strength j and one generally calculates that a layer of water 
100 meters thick is sufficient to entirely intercept the light. The sun- 
shine, therefore, only aets on the surface of the sea, and a short distance 
below the surface everything is shrouded in impenetrable gloon~ In 
that dark abyss no plants can grow and no animals can live; in its 
depths the ocean is nothing but an unmeasured, dark, and dead desert.” 

Thus scientists talked hardly five and twenty years ago, and this 
idea was then very generally entertained. Experience had not taught 
this, for scientists had not descended into this dark abyss with a lan- 
tern to examine it. They had not gone to sea and let down nets into 
the depths for the purpose of seeing what they would bring to light; for 
in those days suitable instruments for making such observations were 
unknown. 

Little more had been done than to sound 8 few depths with a lead 
weight, covered with glue, so that objects at the bottom of the sea 
might stick to it, and thus be brought to light. This way of sounding 
was moreover ao tedious a work that it was but rarely uudertaken. 
The plummet must be tolerably heavy, for otherwise the current will 
not allow it and its interminable line to reach the depths. To let the 
plummet down was easy enough, but to haul it up again was a labor a t  
which even sailors could easily work themselves weary. 

No, it was assuredly not from experience that scientists derived their 
idea that the depths of the sea were a dark desert ; they only reasoned 
so from speculations, to engage in which they need not leave their com- 
fortable studies. In  our time it has been shown horn deceptive such 
speculations may be, and how neccssary it is to examine nature herself, 
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and, so to speak, catch her in the very act, if you wish to learn her mys- 
teries. Because we know that the animals of the upper world live under 
such ancl such conditions, we do uot have the right to conclude there- 
from that the depths of the sea remain uninhabitable. 

V.-THE FIRST INVESTIGATIONS O F  THE DEPTIIS O F  TIIE SEA. 

About a quarter of a century ago hardly anything was Iinown re. 
garding tho bottom oE tho sea. In 1S55 the first serious attempt was 
made to study this sub,ject, when it ma’s proposed to connect England 
and America by means of a telegraph wire, which was to be laid across 
the depths of the Atlaritic Ocean. To enter upon this important un- 
dertaking with some cliaiice of success i t  became necessary to com- 
mission cornpetent men to investigate the dark cavern of the sea with 
the view of finding suitable places where the cable could rest on even 
ground and avoid sharp rocks, where the niotion of the water might 
cause it to wear out and break. 

These investigations were made from both sides of the Atlantic by the 
two countries mainly interested in the undertaking, England and the 
United States. The vessels sent out on this expedition were supplied with 
all the latest ancl most improved instruments, especially with an entirely 
new kind of plummets for deep-sea soundings. These consisted of n hol- 
low stem,with a lid at the lower end, allowing mud andother matter from 
the bottom to pass in, but safely retaining everything that had passed 
in. This is much better than the glue which was forincrly put on the 
plummet. In  order that it may sink perpen- 
dicularly, weights are attached to it in such a manner as to cmse them 
to drop off the moment the plummet touches the bottom. This, of coiirsc, 
renders the hauling up much easier, but care should be taken to have a 
good supply of these weights on board, as they can only serve once. 
It is hardly necessary to add that nowadays steam is employed in this 
work. 

6‘ This is all very well,” people will Sap; ‘( but this will not aid in solv- 
ing the qiiestion whether tliere is any life in the depths of the sea. It 
would be the same as if a blind man wanted to assert that no birds fly 
in the air, became he does not happen to  catch any in his outstretched 
hands.” 

The first observations sliowetl that the bot- 
tom of the ocean was suficiently even for the object in view. TI10 
soundings also showed that the bottom was covered with very small 
shells, exceedingly thin and brittle. This circunistance raised the q ues- 
tion : How did the little animals to which these shclls belonged live 41 
Did they lire iicar the surface, enjoying the light of the sun, and had 
these shells, therefore, s lowl ,~  snulr to the bottom after the death of the 
animals 7 Or had they lived in these dark depths mherc tlieir rcmains 
had been found P That this latter suppositioii might be true, was shown 
by the fact that starfish and other creeping animds were brought up 

This stem is not heavy. 

Let us not judge rashly. 
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by the pluminet, animals which certainly must have lived on the bot- 
tom These starfish, when brought up, were alive, and in their stomachs 
shelliish mere fouiid in an almost complete condition. It mas then that 
rJuieiitists felt that the old belief of tlro nuinhnbit;%bloness of tlie sea was 
giving way. 

About the same t i m u  sonic Swedish arid Norwegian naturalists began 
to  penetrate as far as possiblo into the depths of the sea with tlie coni- 
mon fishing implerncnts. They reaclietl a depth of about 100 meters be- 
low the surhce. Rccortliug to tlie old established opinion they ought, 
a t  that depth, not to  Iiavc met with a siugle living boing. But they 
found, 011 tho c o ~ t r i l ~ y ,  that a t  this depth life was by 110 means want- 
ing ; the animals which were brought up, moreover, were of strange 
kinds, and tligeretl materidly from those living near the surface. 

A new, and Iiithcrto elltirely unbuown, world seemed to open out. 
No time was lost in gaiiiing further linowledge of this interesting sub- 
ject, and i t  was not merely a thirst for knowledge which urged inen to 
pursue these observations. The laying of tlie submarine cable between 
England and America hac1 been accoinplished, and new cables were 
being laid in inany other parts of the sea; i t  was therefore important 
to know in what company these expensive cables found themselves a t  
the bottom of the ocean. 

I t  is well linown that they consisr; of copper wires inclosed in gutta- 
percha tubes. Along these wires the electric spark was to travel, 
and there was a possibility that the tube might be injured. There 
might be among the inhabitants of tlic deep soine which, attracted 
br t h e  gutta-percha, coulcl lay the metal wire bare, and thus render it 
useless. This suspicion was well founded, for, among t,he very large 
nuicber of well-kno~vn marine animals, there were some which could 
bore holes not only in the wall of a vessel, but even in the hard rock, 
It was therefore necessary to learn what sort of animals lived at the bot- 
tom, and keep B strict watch over them. 

English natnr;ilists directed the attention of their government to this 
important subject, ancl requested its aid iri solving this problem. Their 
request was granted, and a man-of-war, the Lightning, was in 1SGS 
placed a t  their disposal. This was an unfortunate selection, for the 
Liglitning was a small vessel, entirely ~iusuited for the purpose which 
it was to serve. Nevertheless Mr. Carpenter and Mr. Wyville Thomson 
went on a cruise of two months in this vessel betwcen Scotland and the 
Paroe Islands. lherything seemed to go against them ; the weather 
m:bd very ,stormy nearly d l  tho time, and there were but few days when 
they could progress with their labors ; arid still they succeeded in this 
short tinie in  recording some importar, t and interesting observations. 
They endeavored to extend tlieir obserrat'ions to greater depths than 
their Scandinariaii colleagues. Although the sea in thoso parts has a 
depth of inore t l i ;~i i  1,000 iiieters, they fourid an sbundauco of life at the 
bottom, awl tlie aniinals, which a t  that depth swam or crept about, did 
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not only bclong to the simple kinds, but were of many different kiuds ; 
among thein also some fish. 

Like the Scnndinavian scientists before them, they found that the ani- 
mals of the deep have quite a peculiar character, and differ in many re- 
spects very ilia terially from those usually found near tlie English coasts ; 
they seemed t o  be closer related to those antediluvian animals known to 
us by tile manj- petrefactions dug out from the earth. 

Tliese observers expected to fiud the mater in these depths to be 
nearly ice-cold, as i t  mould be the nature of this mater-being more 
comprrssctl-to weigh heavier, and therefore sink to the bottom. But, 
O n  the contrary, they found sometimes cold and sometimes warm water 
in  all diffcrent depths, according to the places from which the currents 
came. 'Phey fouiid even parts of the water which, though in close prox- 
imity to each other, differed widely in their temperature, and were con- 
sequently inhabited by eu tirely different kinds of animals. 

The results of this expedition, although undertaken under very un- 
favorable conditions, seemed so remarkable that the English Gowrn- 
ment resolved to continue these investigations, and during the two 
following years (1569 ant1 1570) placed another man-of-war at the dis- 
posal of the scientists. This was the Porcupine, much better adapted 
to the purpose than the Lightning. The naturalists also had the good 
fortune to meet with much more favorable weather than during the 
preceding year. They eagerly pursued their investigations of the mys- 
terious world of the deep, and did not only see all thcir former observa- 
tions corroborated, but also added many new ones. During the former 
expedition they hail only penetrated to a depth of about 1,000 meters, 
but this time tlier reached a depth of 2,000, 3,000, and 4,000 meters, 
and yet did not find thc uniuhsbitable desert which they hac1 expected 
to find. At  the depth of nearly a mile they found many kinds of inver- 
tebrates. If one takes into consideration the circumstances that these 
soundings of the deep have to be made in entire darkness, it must be 
confessed that, it' by blindly groping about in the deep animals are 
constantly brought up, life in these depths can by no means be scarcu, 
but seems on the contrary to be exceedingly abundant. 

vI.-TIIE CHALLENGER SClENTIFIC VOYAGE ROUND THE WORLD. 

It may well be imagined with what eager attention all the naturalists 
of Europe followed these first obsermations on an entirely new field. 
Even tlie public, which is constantly takiiig greater interest in tlie 
progrcss of science, was surprised at  these unexpected discoveries. 
From all sides the desire was expressed not to stop at  t8hese first at- 
tempts, but  to continue the investigation of the world under the sei ,  

So far, however,  sounding^ lind only been made in tho neighborhood 
of the European coasts. Importaiit as the result had been, it must he 
coufessed that all tliese e1ideilvors mere but trifling coinpared to the 
illimitable extent of tlie field. An expedition carefully prepared for 
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exhaustive observations of the depths of the ocean all over tlie globo 
would undoubtetlly prove of immense interest to science. A U ~  wirat 
nation was better fitted to  take the matter in hand thau Eogland, wliich 
proudly “rules the waves,77 and therefore, more than any other uatiou, 
would derive benefit from a thorough knowledge of the ocean 9 

The English statesmen were fully aware of the vast importance of 
this subject, and with the consent of Parliatueut they opened the door 
of the treasury wide. A fine frigate of tbe Roj7al Navy, called the 
Challenger, was selected for this expedition ; the. guns were taken out, 
and she was fitted out anow, with the special view of taking observa- 
tions. The vessel was manned by picked officers and men, and a mini- 
ber of prominent naturalists became members of the expedition, a t  the 
liead of which was Mr. Wyville Thomson, mho had had charge of the 
first observations mentioned above. 

Toward the end of the year 1872 the Challenger departed on her 
voyage around the world, cruising in all directions in the Atlantic and 
Pacific. The expedition oocupied three years, and on its return the 
Challenger had sailed more than 20,000 miles. The observations had 
been directed to different subjects : the temperature of the wa,ter from 
the surface to the bottom j the depth of the sea in various places ; the 
nature of the bottom and the animals inhabiting i t ;  whether the 
water was stationary or wbether there were currents, the direction aiid 
swiftness of these currents, $0. With the excellent instruments plum- 
mets were hauled up from great depths, among them one of 5,363 
meters. This was the greatest depth which was sounded, which of 
course does not iwply that there are no greater depths in the sea, for 
it can hardly be expected that by chance the plummet mould sink into 
the greatest depth of the SCM. 

And what do we learn, regarding this very interesting subject, froin 
the expedition of the Challenger. The naturalists made everywhere 
the &me observations which they had mado in the first waters exani- 
ined by them. Nowhere did they find a lack of living beings, and a6 
tho bottom of the sea they found all kinds of invertebrates. They also 
liauled up some fish which were evidently intended to live at the bot- 
tom, and which could not live anywhere else. When the fish were 
brought up their air-bladders protruded from their mouths, and their 
eyes protruded from their sockets; nothing but the great pressure ex- 
isting in these depths is able to keep theee organs in their places. 

Prom the depth crustaceans more brought up as well formed as those 
of tho surfhce waters, but they were either eutirdy blind or had 110 

eyes a t  all. (‘ No wonder,” people will say, for these organs arc en- 
tirely iiseless in tho dense darkness prevailing i n  these de1,ths.” 
Granted ; but what do those aniinals which have eyes, and which also 
live in tho depths, do with those organs 9 Are we certaiu that tllere is 
in these depths an entire absence of light t A reinarliable statement 
made by the naturalists of the Challenger seoins to make this nlatter 
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somewhat doubtful. Who does not know the glow-worm, which shines 
so brightly in the darkness P Such light-giving animals are also found 
in t te water, some of them even in such vast quantities as to make the 
entire surface of the sea to shine. Polyps have been brought up from 
the deep, small animals which grow Fast to the bottom, and are there 
found in enormous numbers, outwardly resembling a vegetable product. 
To illustrate this, imagine every grain in an ear of corn to be a living 
animal, and imagine even the stalk full of them. These polyps also 
give out light when they are touched. Behold here the living corn 
fields of the deep ! If a fish swims over them his track is marked by a 
streak of light. Might it not be possible that, under certain conditions, 
t,hcse submarine living corn Gelds could throw out light and thus banish 
darkness from these depths P 

Another question has also attracted the attention of the naturalists, 
4' On what do the animals of the deep live?" \Ve have spoken above of 
the large zlulriber of carnivorous animals iu the sea, but all these animals 
cannot possibly live in this same manner; some kinds, which become a 
prey to others, must necessarily find their food in the vegetable kingdom. 
This kingdom is represented in the sea, but only near the surface; it 
does not, like the animal kingdom, extend iuto t'he depths. What food, 
therefore, i s  found in the depths on which those primitive animals, 
which serve at3 food for other higher animals, could feed B To this the 
naturalists reply that the mater of the sea contains nutritive matter, 
originating from the rivers which empty into the sea, from the waters 
of the surfbe, from the numberless decaying animals, &c. The water 
must, therefore, be considered as the food and drink of some animals. 

The naturalists of the Challenger were the first to confess that they 
are still far from possessing a complete knowledge of the ocean. Astron- 
omers assert that the human race, even after a thousand centuries, shall 
not have exhausted tho study of the heavenly bodies. Who would, 
therefore, maintain that the same cannot apply to the animals of the 
sea 7 How can we ever expect to finish the observations of the illimit- 
able deep if a single glass of water from any of our ponds, when viewed 
through the magnifying glass, shows snougli living beings to occupy 
the lifetime of a man. 
' We know, Isowever, enough of the sea and its bottom to conquer the 
prejudice which only twenty-five years ago was very widespread, viz, 
that the sea-inhabitable mar its surface-presented in its depths 
nothing but a Clark, dead, aud eternally silent desert. 
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A BILL P R O P O S E I P  T O  T I € &  R I A R Y L A N D  L E G I 8 L A T ’ U R E  A T  TIIP: 

C A T C H I N G  AND T O  P R O V I D E  F O R  THE P R E S E R V A T I O N  OB FIBIL 
I N  THE W A T E R S  O P  TlIE @ITATE AND OF TIIE P O T O R I A C  RIVER.,’ 

MESSION OB isvo, AND ENTITLED “AN AOT TO REGULATE wxra 

B y  MR.  1U“GH’P” 

SECTION I. Be it enacted by the general assembly of Naryland, That 110 

person shall catch or take shad or herring in the maters of the State 
and in the Potomac River before the fifteenth of March or after tlie 
first, day of June in each year. , 

SEC. 11. And be it enacted, That during the season for fishing for 
shad and herring, as abovc provided, no person shall take or catch with 
seine, fyke-net, gill.net, or net of any kind, or with weir or fixed appa- 
ratus of any kind or description, any fish between the hours of twelve 
o’clock m. on Saturday aud twelve o’olock midnight on Sunday in each 
week. 

SEC. 111. And be it enacted, That no person shall fish for or take or 
oatch any kind of fish with seine, fyke-net, or gill-net, or net of any kind 
or description, or with weir or other fixed apparatus of any kiud or de- 
scription, without first having obtained a license therefor, as hereinafter 
provided. 
SEC. IV. And be it enacted, That the comptroller of the treasury 

shall issue, through the clerks of the several circuit courts of the State, 
or the clerk of the court of common pleas of Baltimore City when the 
person applying is a resident of Baltimore City, to a person mho is :t 
bone fide resident of the county or city where the application is matle, 
a license to conimence on the 6rst day of March and to hold good for 
one year, to fish, and to  take and catch fish with seino, gill-net, fylre- 
net, or net of ally otlicr descrjption, or with weir or other fixed appa- 
ratus, in any of the waters of this State, aubject to the exceptions and 
provisions in this act. 

SEC. V. And bo it etiacted, That every license to fish as aforesaid 
shall state the name and residence of the person to whom the same is 
granted ; the description of the seine, net, or other apparatus to 110 
used; the number of square yards of seine, net, or other apparatus 
when rigged, and that he is the bona fide owner of the same j but no 
such license shall be granted unless the person applying for the same 
shall make oath before the clerk of the court authorized to issue tho 
same, or before some justice of the peace of the same county or city, 
upon whose certificate that such oafh has been made the clerk may 
issue such license that the facts required to be stated in said license are 
strictly true, and that he will comply with all the laws of tliis State 
rcgulatiug the titno and iiiaiiiicr of catching fish. 
SEC. VI. A n d  be it ejzactcd, That the clerks of tho screral circuit 
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courts of t8his State, or the clerk of the court of common pleas of Bal- 
timore City, as the case mag be, shall collect before granting such 
license one cent per square yard for every square yard of haul-seine 
of one-inch mesh, ancl one quarter of one cent in addition thereto for 
every square yard for every quarter of au inch decrease from one inch 
in size of mesh, and one-eighth of one cent less for every square yard 
for every increase of one quarter of an inch over one inch in size of 
mesh. 

SEC. VII. And be it enacted, That every person applying for a license 
to fish with a gill-net shall pay for the same one cent per square yard for 
every square yard of net whose mesh is less than one and one-half 
inches, ancl three-quarters of one cent per square yard of net whose 
mesh is over one and one-half inches and less thau two and one-half 
inches, and one-half of one cent per square yard for every square yard 
of net whose mesh is over two and one-half inches. 

SEC. VLII. And be it enacted, That every person applying for a license 
for a weir, fyke-net, pound-net, or fixed apparatus, or apparatus of any 
kind for fishing, other thau a haul-seine or gill-net, shall pay one cent 
per square yard for every square yard of fence or leader, and shall also 
pay in addition for every square yard of the bowl or pocket of the said 
weir, fyke-net, pound.net, or other apparatus, at the rate, and as pre- 
scribed in this act for haul-seines. 

SEC. IX. And be it enacted, That for the purposes of this act, tho 
meshes of all seines and nets of every description whatever shall be 
measured by the length of the side or bar of the mesh. 
SEU. X. A n d  be it enacted, That no license shall be required for any 

seine which is hauled and emptied exclusively in such inclosures as are 
commonly known as “ponds :’, Provided, however, that if the owner or 
owners of such seine shall haul and empty the same in any other 1na11- 
ner, he or they shall, unless licensed as hereinbefore provided, be deenletl 
guilty of fishing with a seine without license, and liable as hereinafter 
provided for such offense. 
SEU. XI. A n d  be i t  enacted, That the clerks of the several courts :IS 

aforesaid shall each account to the cotuptroller of the treasury, in his 
next quarterly return, for all funds obtained from licenses granted under 
this act, and such return shall contain a statenient of the number of 
such licenses issued, to whom issued, and the size and character of the 
fishing apparatus for which each license was issued, and all funds which 
come into the State treasury from such licenses shall be placed to the 
credit of a fund to be called t h e  L L  State fisheryfund,” and the same shall 
be paid out upon the ivarmnt of the comptroller: to be issued upon the 
requisition of the coininission of fisheries, subject to the approvil of 
&he governor, and to bc used in purchasing or leasing sites, erecting 
and providing implements, equipments, and ponds for fish breeding, and 
for payment of the salaries of the fish wardens. 

SEC. XII. And be if enacted, That 110 fish-pot or fish-basket shall be 
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licensed except for the Susquehanna River, but the same shall be 
deemed a nuisance to be abated by any citizen or resident of the State, 
a,nd it shall be the duty of the fish wardens and the St8atefisheq- force, 
to demolish and remove the same wherever found, except those licensed 
in the Susquehanna River as herein provided for, after the  espiratiou 
of three months from the passage of this act, and no person shall use or 
take or catch any fish in a fish-pot or fish-basket in the Susquc4iauua 
Xiver without first having obtained a license tlierefor as hereiu pro- 
vided, for which license he shall pay two cents for every €oot of wall- 
fence or ladder attached to or connected with such fish-pot or fish- 
basket, and no license shall be issued to construct or use, or to take or 
catch any fish in, any fish-pot or fish-basket whose slats shall be less 
than - inches apart, and any person using a fish-pot or fish-basket;, or 
taking fish therefrom, in the Susquehauna River, without first hiiving 
obtained such license, shall be fined fifty dollars for the Erst oftense aud 
one hundred dollars for each and every subsequent oif’ense; and it slinll 
be the duty of the fish wardens to inspect frequently the said fish-pots 
or fish-baskets in the Susquehanna River during the season in which 
they are operated, and see that they arts constructed and operated in 
accordauce with the provisions of the license, and any person or persons 
found violating the terms of the license shall be deemed guilty of fish- 
ing without a license. 

SEO. XIII. And be it enacted, That if any person shall fish for or take 
or catch any kind of fish with seine, gill-net, or net of any kiud or de. 
scription, or with weir or any kind of fixed apparatus without first hav- 
ing obtained a license a8 hereinbefore provided, he shall forfeit his boat 
or boats and apparatus for catching fish so being used, and shall also 
be fined fifty dollars. 
SEU. XIV. And be it macted, That if any person shall fish for or take 

or catch any shad or herring before the fifteenth day of March or attor 
the first day of June in any year, such person shall be fined fifty dol- 
lars, and shall also forfeit his boat or boats and fishing appsratus. 
SEU. XV. And be it enacted, That no person, whether licensed, as 

hereinbefore provided, or not, shall be allowed to take from any rivcr 
or stream any fish which have been introduced into such river or st,reani 
by the Commission of Fishories, and which were unknown in such 
river or stream before their introduction therein by the said cowmis- 
sion, until after t ime years from the time of the introduction of such 
fish, and any person osending against the provisions of this section 
shall be fined five dollars for each fish so talren. 

SEC. XVI. And be it enacted, That no person shall be allowed to take 
or catch the fish known as “black bass” in any of the waters of t8his 
&ate or in t h ~  Potoinao Xiver in any manner whatever exccpt by anp- 
ling, and any person offending against the provisions of’ this section 
shalI forfeit his boat and fishing apparatus, and shall also be fined fivo 
dollam for each f i d i  so ttikcii. 
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SEC. XVII. A n d  be it eiiucted, That no person shall ha111, drift, or 
fish any seine or gill-net within the water bounds or berths of ariy r e p -  
lar fishing landing in this State and in the I’otomac River, nor opposite 
to  any part of the shore of the owner or occupier of any such landing, 
within hauling distance from such shore, between the fifteenth clay of 
March and the first day of June in each year without the permission of 
the owner or occupier of such fishing landing, and any such person so 
oflending shaJl be fined not less than fifty nor more than one hundred 
dollars for the first offence, and for the second offence he shall be fined 
om hundred dollars, and shall also forfeit, his seine, gill-net, boat, and 
all his fishing apparatus. 

SEC. XVIII. And be it enucted, That the owner or owners of all dams 
erected nom or hereafter in or across any of the rivers of this State, or 
streams running into such rivers, or the Potomac Eiver, or st’reams 
running into said river, shall make and keep in repair, properly con- 
structed fish ladders or fishways, to be placed on said dams so as to 
afford to the fish in said rivers or streams, free course up and down 
said river or streams, and if any owner or owners of such dams shall 
fail to comply with this provision within six months from the passage 
and approval of this act, he or they sball be deenied guilty of a misde- 
meanor, and upon conviction thereof in the court of the county where 
such owner resides, or in the criminal court of Baltimore city, shall be 
fined not less than three, nor more than five hundred dollars, and such 
dam shall be deemed a nuisance and liable to  be abated as other mi- 
8ances under the laws of this State. 
SEC. XIX. A n d  be it enacted, That no person shall catch, take or 

fish for any fish from off or on any fishways or fish ladders in. any of 
the waters of this State, or of the Potomac River, and anr person of- 
fending against this provision, shall be fined one hundred dollars, and 
shall forfeit all his fishing apparatus. 

SEC. XX. A n d  be it enacted, That if any person during the season for 
fishing for shad and herring as hereinbefore provided for, shall take or 
catch with seine, gill-net, fyke-net, or net of any kind or description, or 
r i t h  weir or fixed apparatus of ariy kind or description, any fish of any 
kind between thc hours of twelve o’clock m., on Saturday, and twelve 
o’clock midnight, Sunday in each week, he shall be fined one dollar for 
ercry fish so taken. 

SEC. XXI. A n d  be i t  enacted, That from and after the passage of this 
act it shall not be lawful for any person to take, capture or destroy any 
fish by seine, gill-net, or net of any kind or description, or by fish-bas- 
ket, fish-pot, weir, or any fixed apparatus of any kind or description, 
except as is lierein provided in tho case of the Susqnehanns liiver, or 
to  destroy or capture any fish by shooting or striking thein on the ice 
anywhere beyond one mile above tidewater in any of the waters of this 
State, or of the Potomac River: Provided, That it may be lawful to use 
without haviug obtained a license therefor, a dip-net for landing large 
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fish in angling, and for taking to be used as bait the small fisll commonly 
used far this ~)urpose by anglers, and any one i7iolatihg tlie provisious 
of this section, shall, upon conviction, be fined not  less than ten nor 
more thaii fifty dollars. 
SEU. XXII. Aizd be i t  enucted, That upon infornistiou given upon 

oath to any justice of the peace, accessible or conrenient to the place 
where the offence is committed, of any violation of any of the proris- 
o m  of this act, the said justice shall forthwith issue his warrant for ths 
arrest of the of3encler or oftenders, and for the seizure of the seine, net 
or other npparatus, aud of the boat or boats and other fishing outfit, 
which shall be directed to the sheriff, or any constable of the conuty 
where the said justice of the peace resides, or of Baltimore city, if said 
justice resides in Baltimore city, or to any of the commanders of tho 
State fishery force, and it shall be the duty of the sheriff, or other ofti- 
cers to whom such warrant may be directed, to arrest the person or 
persons named in the warrant, aurl also to seize the seine, net, or other 
apparatus, and boat or boats, and to bring the offender or offenders 
before the justice issuing the said warrant, and upon conviction of tho 
sitid offence, the justice shall impose the fine or fines provided by this 
act, and shall decree :I, forfeiture of such seine, net or other apparatus, 
and boat or boats, and upon the failure of the said offender or oEenders 
to pay the fine or fines imposed, the justice shall commit him or them 
until such Ane is paid. 
SEC. XXIIL A n d  be i t  enacted, That if the nauie of the offender is 

unltnown, he may be arrested as above provided, on a warrant describ- 
ing him as  the person committing the ofience, without stating his name 
in the \v arrant. 
SEC. XXIV. A n d  be it enacted, That it shall be the duty of t8he sheriff 

or other officers authorized to serve a warrant issued by a justice of the 
peace, for a violation of any of the provisions of this act to arrest, with 
or without warrant, any person or persons found violating any of tho 
provisions of this act, and to seize the seine, net or other apparatus, or 
boat or boats, in cases where forfeiture of the same is provided, found 
being used in violating any of the  said provisions, and to  bring such 
person or perSons before some justice of the peace, convenient or acces- 
sible to the plaoe where such offence was committed, whereupon such 
justice shall proceed as is herein provided for cases where such person 
is brought before him under a warrant issued upon oath. 

SEO. XXV. A n d  be i t  enacted, That if any person or persons shall, by 
threat, menace, or otherwise, attempt to deter or prevent any sheriff, 
constable, fish warden, or any other persons from enforcing or carrying 
into effect this act, or any part thereof, he or they so oiTending shall be 
guilty of a misdemeanor, and on conviction thereof shall be punished 
with a fine not exceeding one hundred dollars, or by imprisonment not 
exceeding three months, or either or both, a t  the discretion of the court 
before which such offender or offenders shall be convicted. 
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SEC. XXVI. A n d  be it enacted, That all seines, nets, or other appa- 
ratus, or bout or boats, condemned to be forfeited under the provisions 
of this act, shall be delivered by the sheriff, or other officer making the 
seizure, to some constable of t h e  county, to be selected by the justice 
before whom the matter was tried, and shall be by him sold a t  public 
aale on ten days’ notice, given by written notice to be set up a t  three of 
the most public places in the neighborhood of the seizure, and the pro- 
ceeds of sale after deducting the expenses thereof shall be paid to the 
school fund of the county where the offence was committed. 

SEC. XXVII. A n d  be it enacted, That all fines collected for a violation 
of any of the provisions of this act shall be paid, one-half to the in- 
former and the remainder to the school fund of the county where the 
offence was committed. 
SEU. XXVIII. And be i t  enaoted, That every person convicted under 

the provisions of this act shall have the right of appeal to the circuit court 
of the county where the ofTence was committed, or to the criminal court 
of Baltimore City, if the offence was committed within the limits of Bal- 
timore City, but executions of the judgment of the justice of peace 
shall not be stayed unless the party appealing shall give bond to the 
State of Maryland for double the amount of fine imposed and value of 
the property decreed to be forfeited, with security approved by the jus- 
tice rendering the judgment, with condition to prosecute his appeal with 
effect, or to pay the fine imposedj with all costs, and also to deliver up 
to the sheriff or other officer making the seizure the property decreed 
to be forfeited. 
SEU. XXIX. And be it enacted, That if any person applying for a 

license as hereinbefore grovided shall swear falsely to any, of the facts 
required to be sworn to by him, he shall be deemed guilty of perjury, and 
liable to be proceeded against by indictment and otherwise, as in other 
cases of perjury, and shall also forfeit his seine, bet, or other apparatus, 
and be fined fifty dollars, the same to be enforced as other fines and 
forfeitures under the provisions of this act. 
SEU. XXX. And be i t  enacted, That the State of Maryland hereby de- 

dares  her assent and approbation to  the passage by tho State of Vir- 
ginia of a law containing the general provisions of this a&, to regulate 
the taking and for the preservation of fish in the Potomac River; and 
in the event of the passage of such a law by the said State, and the as- 
sent and approbation of the said State duly declared being given to 
the passage of the act, then nothing herein contained shall be construed 
to prevent a resident of Virginia holding a license issued under such 
law from fishing in the waters of the Potomac River, subject to the 
other provisions of this act. 
SEC. XXXI. And be it enacted, That in case the State of Virginia shall 

enact a law similar in its general provision8 to this act, and shall give 
her assent and approbation to this act with reference to fishing in the 
Potomac River, then citizens of either State when arrested for a viola- 
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teion of any of the provisions of this act, or of such act to be passed by 
the State of Virginia relating to the said river, by any officer of either 
State authorized to arrest therefor, shall be delivered up for trial to 
such officer of the State of which the offender is a citizen, as may be 
authorized to arrest under the law of such State, unless arrested for 
hindrance or disturbance of the fisheries on the shores of the other State, 
i n  riolation of any of the provisions of this act, in which case he shall 
be tried in such other State; and persons who are not bona fide resi- 
dents of either State, who may be arrested for a violation of any of tho 
provisions of this act relating to tlie Potomac River, shall be tried in 
the State of the officer making the arrest, and in all questions of citi- 
zenship the burden of proof shall be on the offender. 

SEC. XXXII. And be it enaoted, That the commissioners of fisheries, 
and such other persons to whom the said commissioners may give 
authority in writing, shall be allowed at all times, and in any manner, 
to  take any fish in any of the waters of the State, or in the Potomac 
Eiver, for purposes of propagation and for scientific purposes. 

Sm. XXXIII. And be it enacted, That nothing herein contained 
&All prevent any person from taking fish on his own shoras4or family 
nse during the seasons, and between the periods allowed by this act, 
and subject to the provisions relating to such fish as have been intro- 
duced into the maters of this State by the commissioners of fisheries. 

SEC. XXXIV. And be it enacted, That the commissioner of fisheries, 
bo, and the same are hereby declared to be, members ex officio of the 
boaril of commissioners of the State fishery force, and it shall be the 
aaty of the said board thus constituted, and especially of the several 
commanders of the vessels used in the said force, to enforce all laws of 
this State relating and regulating the catching of fish in the navigable 
waters of this State, and of the I'otomac River, as well as those relat- 
ing to the catching of oysters. 

SEU. XXXV. And be it enacted, That the governor shall, upon the 
recommendation of the cominission of fisheries, appoint not more than 
twelve persons to serve as fish wardens in certain limits mid localities 
to  be assigned each by the commission of fisheries, and the said war- 
dens shall be charged with the enforcement of the laws relating to and 
regulating the catching of fish in the waters of the State and of the Poto- 
mac Rirer, and more particularly in those waters beyond the reach of 
vessels of the State fishery force, and they shall frequently visit the 
fishing shores and grounLs, especially during the fishing season, and 
such persons so appointed shall receive, in addition to such sum as he 
may become entitled to as informer, as a salary, a sum not exceeding 
one hundred dollars per annum, to be paid out of the fund herein pro- 
vided for, to be known as the State fishery fund j and such wardens shall 
be removable at any t ime by the governor upon the recornmendation of 
the commission of fisheries, and in the event of such removal they 
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shall be paid at the rate of not more than one hundred dollars, and only 
for the time of t,heir actual service. 

SEG. XXXVI. A n d  be it enacted, That all acts and parts of acts, 
whether of the public general or public local laws, inconsistent with t h e  
provisions of this enactment, bc and the same are liercby repeaIed. 

SEC. XXXVII. And be i t  enacted, That no non-resident shall take m y  
fish in any of the maters of this State, except bj7 arigliug or with hand- 
line, and nothing in this act shall be 80 construed as to exempt auy one 
from the operation of the several local laws of this State, where and to 
the extent that such local laws superadd to the requirements of this act. 

SEC. XXXVIII. Aizcl be it enucted, That this act shall take eEect from 
the time of its passage. 

EELS (ANQUILLA KOSTBATA) I N  NEW BEDFOED WATER PIPES- 
MACXEREL ABUNDANT IN AMIXEKST RIVEE. 

B y  WlLLARD NYE, JP. 
[Letter to  Prof. 8. 1'. Bsird.] 

I send by express several eels that came out of the wnter-supply pipes 
of this place. Now, it struck me that they might be the descendaiits of 
the salt-water eels that ran up the Amherst River and got caught there 
when the water-works dam was made, over teu years ago, and that they 
had bken what they thought the shortest wag back to salt wzter. 
They were first noticed in the pipes soon after the nights began to be 
chilly, and the most trouble from them was in the lower part of the city 
near the salt water? where they took over thirty out of one pipe. The 
One in the jar that got stuck in a pipe shows horn anxious they were to  
get along. 

This year mackerel have struck into our rivers ill great quantities, 
and they ran higher than I have ever seen them here before. There 
were three sizes, vis, about seven, ten, and a few fourteen inches long, 
and they must have been driven in here by some kind of fish, as a large 
per cent. of them showed marlrs of teeth on their sides, and they did riot 
look like blue-fish bites. 1 thought it might be of interest, .as therc has 
never since I can remember been one-tenth as many mackerel iu our 
rivers in m y  season, and when they were here they were of the small 
size. 

NEW BEDFORD, MASS., October 27, 1882. 
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NOTE8 ON T H E  IU[OVEMENTS, HABITEI, A N D  UAPTURES O F  MACJIG 
EREL F O R  TEE SEASON O B  1882. 

By CAP’P’. J. W. COLLINS. 

The mackerel fishery ranks among the most important of our greet 
food-fisheries, and in some respects-especially that of international 
consequence-it takes precedence of nll others. Nearly all of the claim 
made by the Cttnadi:m Government against the United States a t  Eali- 
fax, in 1877, was  based upon the supposed advantage derived by Amer- 
can fishermen from having the privilege of catching mackerel iu British 
waters. And for this concession our government paid $5,500,000. In 
view of this fact, therefore, it seems desirable ttist some record should 
be kept of the most interesting and strongly-marked features of the 
mackerel fishery, especially of the inovements and habits of the fish, so 
far as these can be ascertained. If this is done from year to year, wo 
shall soon be in possession of much information on a subject concerning 
which somewhat indefinite ideas have prevailed in the past. With thisr 
object in view these notes are presented. They have been gathered 
from various sources, but chietiy from some of the most reliable and 
intelligent men engaged in the niackorel fishery, with whom I had an 
opportunity of conrersing during my stay at Gloucester the past sum- 
mer and autumn (1552). 

The mackerel appeared at  the usual time off tho coast of the ifiddl6 
States, find in about the Bame locality in which they have generally 
been found in early spring. The first fare of fresh mackerel for this 
season was brought to New Yorlr on April 1, by the schooner Nellie N. 
Rowe, which, according to Mr. W. A. ’wilcos, sccretary of tphe’ Boston 
Fish Bureau, had taken 50 barrels of large-sized fish, averaging 11 to. 
16 inches each in length. Tho first catches were made between t h s  
parallels of 3Go and 390 north latitude, and the meridians of 720 a d  
750 west longitude.” 

* Tho following list of tho oarly catohes of mackorel on tho southern coast from 1876 
to 1881, inclusivo, takon ffom tho Hietory of tho Muckorol Fishery, will show with 
much oxactitudo mil oloaruoes wheu and whore theso fish aro first met with as they 
approach the coast in tho spring : 

EARLY CATCIIES OR MACKICRBL,~ 1878 TO 1881. 

The earliest catches of tho past three yoars aro shown in tho following notes : 

ICARLY CATCIIICS OB MACKEREL IN 1878. 

MUYC?~ 3o.-Schoonor Lillian, of Noank, Conn., Captain LtLthatu, off Chinooteague. 
April lG.--Schooner Sarah M. Jacobs, of Cflouoostor, Capt. Solomon Jacobs, oaught 

April 18.-Schooncr Alice, of S W D ~ S  Island, Me., Cup$. Hmson B. Joyoo, master, 
her fir& mriclcorol in latitude 360 10’ N., longitude 740 45’ W. 

oauglit hor first maokerol25 milos rtouthoast from Capo &fay. 
Bull. U. 8. F. O., S2-18 April IO, 1883. 
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In connection with first catches of mackerel by the schooners otl’ ous 
southern coast, i t  may not be out of place to allude to the fact that inany 
iudividuals of this species were found in the stomachs of cod tslien off the 
New Jersey coast several weeks beforetho coniiiiencement of the mackerel 
seining season. Capt. 3’. AI. l%edmond, master of smacli Josie Reeves, 
of New York, who Sor inany years has been engaged in the minter coil 
fishery, says that nearly every spring, for the past six or seven yeam, 
he has found mackerel, both large aud small, in the stomachs of cod two 
or three weeks before the capture of any iuaclrcrel by seiiicrs. Be 
states further that in the latter part of February, 1SS2, he fouiid a great 
many maclrerel inside the cod which he took 10 or 12 miles off Egg 
Ifarbor, N. J., in 12 to 15 fathoms of water. Nor, according to the 
6ame authority, was it an uncommon occurrence to find from 15 to 25 
mackerel in t,he bottom of each dory, these fish having been thrown out 
by the cod with which the  boats had been loaded. Captain Redmond 
also says that frequently menhaden are found in the stomaclis of cod- 
fish several weeks before the former are seen in schools off the coast. 
In  nearly every instance these expectorated fish, menhaden or mack- 

’crel, were in a perfectly fresh condition, which would indicate that 
they had been sivallowecl but a short time. Whether these maclc- 
.ere1 had been eaten by the cod at some distance from the coast or ou 
;their regular feeding grounds, where the cod are caught, is a question 
which mist be settled by future investigations. It seems only reason- 
able, however, to suppose, as above stated, that the mackerel had been 
swallowed but a short time, as otherwise they mould, when thrown up, 
have been in a very decomposed state. We are, from these facts, led 

dpril25.-Schooner John Somes, of Sman’s Island, Me., Capt. J. S. Staples, master, 
caught her first mackerel 50 miles southeatlt from Cape May. 

EARLY CATCHES OR MACKEREL IN 1879. 

April 12.-Schooner Sarah M. Jacobs, of Glowester, caught fist mackerel in lati- 
tude 360 35‘ N., longitude 74O 50‘ W. 

April 13.-Schooner Augusta E. Herrick, of Swan’s Island, Me., Capt. William 
Herrick, caught first xnsclrerel(130 barrcls) in latitude 373 37’ N., longitude 740 23‘W. 

April 13.-A few fish taken by schooner S. G. Wonson, of Gloucester, 75 miIes south- 
southeast from Cnpe EIenlopen. 

ApTiZ 14.-Schooner Charles Haskell, of Gloucester, caught first mackerel in Iatitudo 
380 8’ N., longitude 73O 57’ W. 

April 19.-Schooner Alice, of Swc&n’s Islaud, Me., caught first mackerel (140 barrels) 
in latitude 370 50’ N., longitude 74O 3’ W. 

EARLY CATCHES OF MACKEREL IN 1880. 

April 1.-Schooner Edward E. Wobster, of Gloucester, Capt. Solomon Jacobs, caught 
tho first mackerel of the season in latituclo 350 30’ N., IongiLude 740 15‘ W. 

EARLY CATCIIES Or blACKICI<EL IN 1881. 

Narch 20.-Schooncr Edward E. Wobster, of Gloucester, caught the first fi8h of tho 
season, and the earliest on record, in latitude 370 10’ N., longitude 740 5‘ W. A 
accond faro was caught by the same vessel on April 18, inlstitudo 380 38‘N., longitude 
740 w. 
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to infer that stragglers from the main body reach, the coast several 
weeks in advance of the main schools, which are sought and captured 
by the seiners. 

For a fern days after the first i\ppenrance of the mackerel this season, 
there was nothing remarkable in their inovements; but, as  they passed 
towards the north, the principal body of the fish, according to Capt. 
IIenrj- B. Thomas, of Gloucester, came inuch closer to the shore than 
usual, moving along the New ‘Jersey coast in mater averaging 16 to 25 
fathoms deep, while good catches were also made inside of the light- 
ship on Five l..atliom Bank, off the mouth of the Delaware, as well as 
between tho shore and the light-ship l*ying OB Sandy Hook, a t  the en- 
trance to New York Harbor. It is a somewhat rare occurrence for 
mackerel to be taken 80 new the shore in spriug, At  the same time, 
however, according to Captain Thomas, some of the fishing schooners 
met with large schools of small-sized mackerel some 70 miles off-shore, 
in a direction about south-southeast from Sandy Hook. Several large 
fares of these were obtained. 

The main body of the mackerel, composed of the largest fish,exhibited 
such a decided tendency to keep close to the shore during the spring, 
that it was predicted by the fishermen that the schools would “play 
in)’ near the coast vvhen north of Capo Cod. This, however, proved 
to be a mistaken opinion, for, as a rule, the chief part of the mackerel 
after entering the Gulf of Maine, kept far off-shore, while only scat- 
tering schools were met with on the shoal grounds near the land, which 
are geuerally the favorite haunts of the species in summer. 

During the last few days of May and the early portion of June, the 
movements of these fish presented 6ome peculiar phases which have 
been raaely noticed in former years. A large body of maclcerel, passing 
through the South Channel, moved on between Oape Cod and George’s 
Bank in a northeasterly direction. From its left wing scattering schools 
reached in ncas the land, extending, in some cltses, 8s far as Massachu- 
setts Bay and the shores of Oape Cod j while from the right flank other 
schools passed across George’s Bank and gathered in great masses about 
the western part of Nova Scotia, in which locality the fish appear to 
have remained for a much longer period than usual. This detention iu 
the waters of Nova Scotia may probably be accounted for by the fact 
that, for many weeks previously and at that t h e ,  great quantities of 
ice had been collected about the eastern coast of that peninsula, off 
Newfoundland, and on the Grapd Bank, from March until well into 
June. Frequent mention of this fact was made by the press. * This 

* As an instance, tho  two following paragraphs appeared in the Boston Herald of 
June 10: 

t L  SAINT JOI~N’S, NEWBOUNDLAND, J i w a  10, 188’2.-It is roportcd tha t  the  schooner 
Ripplc is imbrdilcd in an icc-pack 20 miles off Fog0 Island, and her crow of twenty- 
two mou iirc starving. Tho steilinors Vola and Bonacre are also in the  ioo. Tho 
steamer Herciilcs has bccn Bent to  thoir assistancc. Bark Petunia, from C‘adls. re- 
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great accumulation of ice would naturally lower the temperature of the 
ocean so much along the eastern coast of Nova Scotia as to dster the, 
mackerel from making their spring migrations in that direction a t  the 
usual time. 

The numerous pounds and fish-traps about the mestern part of Nova 
Scotia, especially from Yarmouth to Barringtou, profited by this halt 
of the fish, aud caught larger quantities of mackerel, in some instances, 
than the weirmen could properly care for. These fish were said to be, 
for the most part, remarkable for their large size, being, according tQ 
several statements, much larger than auy mackerel canght elsewhere 
during the season. I cannot, however, vouch for the verity of this state- 
ment, as from my examination of several barrels which were brought 
thence by a Gloucester schooner, I failed to note anything remarkable 
regarding their size, though it is true a majority were above 13 inclies 
long. While these schools were filling the waters between Cspe Cod 
and Cape Sable, there was yet another body of maclrerel bringing up 
the rear in the waters off Noman’s Land. These, however, mere smaller 
fish than those whicb first went north. 

The following mention of arrival of vessels at Gloucestor, with mack- 
erel caught between June 9 and June 20, in different localities, may give 
some idea of the area covered by these fish. Oapt. S. J. Martin, in hiN 
Journal of Gloucester Fisheries, records that some mackerel were caught 
off Cape Cod on June 9, and that about that time good hauls were made 
by the seiners 10 miles southeast from Noman’s Land. It appea’rs that 
mackerel continued to be abundant a t  the latter place for several days 
after the 10th of June. The Cape Ann Advertiser of June 16 contained 
the following mention of a good fare from that point: 

i 4  The schooner Madawaska Maid, of this port, took a large haul of 
mackerel off Noman’s Land last meek, and arrived at New York Thurs- 
day with 300 barrels.” 

The captain of the schooner Martha A. Bradley, which arrived in 
Gloucester on June 23 with a fare of303 barrels, told me that he caught 
them from June 15 to June lS, inclusive. Tlie fish were small, ranging 
from 0 to 11 inches in length. The first day’s catch was obtained 20 
miles southeast fTom Block Island, and the fish moved so rapidly to the 
eastward that those which were taken four days later were caught 20 
miles to the southwest of the light-ship on the South Shoal ofNantucket. 

On June 11 some fish mere taken by seiners 40 miles east-southeast 
from the high land of Uape Cod ; and five veasels, with fares ranging 
from 300 to 350 barrels, arrived in Gloucester on June 14, having 
caught the greater portion of these fish eastward of the Cape. On 
ports seeing eight ocean steamers working their way through the ice-fields between 
latitude 44O and Cape I ~ D c c . ~ ~  \ ‘‘ SAIKT JOBS’S, NEWFOUNDLAND, June 10, 1882.-Fishing schooncr I?. L. Whitton 
arrived last cvening. She rcports stormy weather, end that it is impossible to  fish 
on the  Grand Banks, owing to numcrous icebergs. Adyices just  reccivcd from the 
northward say that the bays are again packed with ice. Sir sailing vessels arc jammed 
some distanco northcast of Cape John.” 
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June 13 one schooner took 140 barrels 30 miles southeast of Cape Ann. 
On June 15 the schooner Joseph Story arrived at  Gloucester with 290 
barrels of mackerel from the pounds near Pubnico, N. S.,* while on the 
same day the schooner Charles Tappan came in with a fare of 300 bar- 
rels, reported l o  have been taken on George’s Bank. 

The Port Mulgrave correspondent of the Cape Ann Advertiser. writ. 
ing under ditto of June 9, states that mackerel had made their appear- 
ance on the eastern coast of Nova’ Scotia, “Captain Rood, of the steamrr 
M. A. Starr, reporting that he pa8sed through largo schools between 
Halifax and Canso. Captain Harding, of schooner Keetsca, of Lockeport 
IN. 5.1, made the same report. What had been caught in nets were of 
large size?’ 

From the foregoing i t  may be seeu that, early in June maokorel in 
greater or less abundance were met with all along the coast, from Block 
Island on tho sout’h to Cape Canso on the north, a distance, in a straight 
line, of‘ about 500 miles. Their abundance off the New England coast 
is apparent from the unusually large captures made at &hi8 period, to 
which reference has already been made, and when me consider the enor- 
mous area which they covered it is difficult to form any accurate esti- 
mate of the quantity of these fish which swarmed in our waters, and 
from which our fishermen were gathering a bountiful harvest. 

Before proceeding further in the discussion of the movemepts of the 
mackerel, I shall pause to consider some facts in connection with their 
spawning habits. It has generally been supposed by close observer8 
that maekere1 spawn on the New EngIand coast soon after the 1st of 
June; in the summer of 1888, however, this operation took placa later 
than had ever before been recorded. On June 23 I opened thirteen mack- 
erel, caught the preceding evening at  Roclrport, Mass. Their average 
length was 12 inches. In nine of’ them (males) the milt mas  nearly ripe, 
3ne was a spent male, and the remaining three had been eviscerated, 
so that no determination as to sex or condition was possible. Accord- 
ing to some of the most experienced Gloucester fishermen, the mack- 
erel on the off-shore grounds had not finished spawning until a month 
Or mom later than the above date. Captain Thomas says that the 
height of the spawning season this year (1882) occurred from about the 
middle of July to August 1. The majority of the fish taken during that 
interval appeared to be partially spent, the ovaries and spermaries being 
somewhat shrunken. They contained, however, more or less eggs and 
milt in a ripe condition, which ran from the fish when they were handled. 
A portion of the maclrerel had finished spawning and .were fatter than 
the half-Rpent fish taken from the same school. AS a rule, in previous 
years, it had been noticed that the mackerel sank during the season of 
reproduction, rarely appearing in schools a t  the surfaco, and for a space 

* On the followiug day the schooner J. J. Clark arrived with (I full fare from the 
same locality, and othor vessels came in lator which had obtained loads of maokerel 
from the Nova Scotia pounds. 
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of two or three weeks comparatively few fish could be taken. Accord- 
ing to Captain Thomas, the mackerel ‘( showed up” during the spawning 
season of 1882 better than the records indicate for any previous year, and 
great nunibers were caught in the deep water about 15 to 40 miles to 
the east of Cashe’s Ledge. The late occurrence of the spawniug season 
this year was perhaps due to a probable lower temperature of the water 
than is common, caused by the masses of ice to the eastward, reference 
to which has already been made. My brother, Capt. ID. E. Collins, says 
that as late as May 16 the ice on the southern coast of Nova Scotia ex- 
tended as far west as Whitehead, and even a t  a later date vessels were 
blockaded in the harbor of Cape Canso, nor was passage through the 
straits of Canso possible. Very few scientific observations, so far a8 
I know, have as yet been made concerning the degree of water temper- 
ature at which mackerel prefer to spawn, and for this reason any intel- 
ligent theoretical discussion of the subject is impossible. 

Returning, then, from this digression to a further consideration of 
the movements of the mackerel, we find that about the middle of June, 
as has already been stated, they were massed in €our large divisions, 
with here and there additional straggling schools. The two largest 
and most important bodies were those of which the first was found be- 
tveen Cashe’s and George’s Banks, and the other OE the coast of Maine 
and about the mouth of the Bay of Pundy. A third body of mackerel 
which, pursuing its way along the southern coast of Nova Scotia, sub- 
sequently entered the Gulf of Saint Lawrence was of much less impor- 
tance than the two last mentioned. The fourth division, the capture 
of which was comparatively unremunerative by reason of the small size 
of the fish, was found off Noman’s Land and near the South Shoal off 
Nantucket.* 

One of the most important features to be noted in connection with 
the mackerel that swarmed in such abundance in the Gulf of Maine, 
during the summer, is that they remained in unusually deep water and 
much farther from the coast than these fish generally occur. 

Prom early in June until the last of July, mackerel were very abun- 
dant between Cashe’s and George’s, playingin the deep water immediately 
east of the former bank. According to Captain Martin, a large portion, 
of the mackerel which were brought into Gloucester between the above 
dates was taken in lliat locality. On July 13 he records the arrival of 
the schooner Reporter (a liaddock-catcher), whose captain testified to 
having sailed through schooling-mackerel €or a distance of 60 miles 

_ _  - - -_ ___ 
*Froin thc fact that tho schools of rnncliorel fouud oE Normu’s Land andNantucket 

 shoal^, in J I I ~ U ,  were con~posed of such sruoll indiv~duols, nono of tho vessels sought 
thorn after about tho 20th of Jiino. For this roa~on no rcliablo data can bo obtained 
coiicerniug tho  movements of these fish, though thoro is ovory reason to ~ugposo that 
they entered the Gulf of Mnino-between Capo Cod atid tho Bay of Fuudy-in July, 
since schools of sinall mackoroi wore occasionally captured in thoso waters during 
tho latter part of the  summer arid throughout the fall. For the above roason8, n o  
further d l u d o n  to  tho movements of this body of fish mil l  bo imilo. 
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between Brown’s and Cashe’s Banks. The western edge of this body 
of fish extended to within 10 miles o€ the latter bank. Captain Thomas 
says: ‘( Nearly all mackerel fishermen know that in June and J d y  the 
chief part of the fish was cltnght in the deep mater between Gashe’s and 
George’s Banks in depths ranging from about 100 to 200 fathoms 77 

Captain John W. IllcF‘arlane, of the schooner William Ii‘. Gaffney, which 
arrived in Gloucester 011 June 23, with a full fare, told ino that he caught 
the larger portion of his fish in the deep water 40 miles southeast from 
Gashe’s and that When the fish failed to 6 L  show” atl the surface there, he 
“stood in” toward Cape Ann. When about 30 or 40 miles distant from 
the land, iii  the deep water lying in an east.snutheast direction from 
the Cape, he fell in with numerous schools, ctipturiug enough in one day 
to complete his load. Mr. Silas Calder, one of tho crew of the schooner 
W. II. Wellington, of Gloucester, slates that from July 1 to July 20 
there mias a large fleet of mackerel schooiicrs fishing &oin 90 to 100 
miles southeast by south from Monhegan Island. He thinks that a 
very large percentage of the mackerel caught by the New England 
fleet, during the period above mentioned, was taken in that  locality, 
namelr, the deep ra te r  between Cashe’s and George’s Banks, where 
also tho Wellington, which left Cloncester on her first trip June 28, 
returning in twelve days, caught her fare of 400 barrels. The whole 
fleet (lid well, many vessels securing large fares in a few days.* 

Captain Tlurlburt, formerly of the United States Fish Commission, 
ancl ottlers who have been engaged during this season in the m~ckerel 
fishery, concur in this statement. Captain Ilurlbnrt is one of the 
crew of the schooner Wildfire, wliicli arrivod from a mackerel trip on 
August 7, after an absence of twelve days, with 535 barrels of fish. He 
says that 400 of the above were tltlren in the deep water 35 milos east- 
southeast from the shoal water of Cashe’s. These were all fine fish. 

*Tho following chronological record of arrivals of mackcrel sclioonors with full fares 
caught, for t h o  izlost part, botwoeii Casho’s aud Goorgo’s, from July 20 to  July 29, 
inclusivo, is obtained from Captain Martin’s journal : 

July 2O.-Sevon SchOOnorS arrived, two of which avcrngad 360 barrols each, after an 
absence of only six days, while the total aggrogate brought in by the whole was 2,390 
barrols. 

JUZJ 2l.-Tmo schooners, with an aggrogate oatoh of 370 barrels. 
j t d y  22.--Two schooners, with nn aggregate catch of 490 barrels. 
jury 24.-Nine schoonors, with au aggregate catch of 2,404 barrels 
July 25.-sevon s C h O O ~ O r s ,  with an aggrogate catch of 2,2% barrels. 
Julg 26.-l%loven schoonors, with an aggregate catch of 3,150 barrels. 
~ l b h ~  27.-Eight schooners, with an aggrogate catch ol‘ 3,835 barrels. 
JZCI~J 28.--I”ifteon schooiiers, with on aggregate catch of 5,398 barrels. 
July 29.-Fiftocrl schooner@, with an aggragate catch of 4,965 barrels. 
This gives a grand total of24,227 balTels of mockerel takon by SovCnty-six schooners. 
1n corroboration of the nbovo, the Capo Ann Bullotin of August 2,1882, contained 

“Last l’hursday there was au imrnense arrival of mackerel, one vessel bringing 
the  following: 

500 b l l l ~ o l ~ ,  another 400 barrels, anothor 375, and anothor 350. The boat mackerel 
ar0 of extra good quality, most of them baing takon betmoeu George’s and Ceshe’~.” 
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As soon as the schools disappeared and could no longer be found in 
this region, most of the fleet, numbering about eighty sail, went to 
other grounds. The Wildfire ran to the eastward, and the remainder 
of her fare, 135 barrels, was taken 25 miles west by south from Bryer 
Island, N. S .  Capt. George M. McClain, master of this schooner, says 
that before the middle of August he caught no fish in shoal water. It 
is not possible to say with any degree of certaiut’y why the mackerel, 
as a rule, exhibited such a disposition to remain og-shore end in deep 
water. Their presence and long continuance to the eastward of Onshe’s 
may, however, be due to the abundance of food which could be obtained 
there, though the same reason cannot so positively be assigned for 
their presence elsewhere. The fishermen during the month of July 
reported that the mackerel caught in the vicinitj- of Gashe’s were “full 
of feed,” while those taken along the Neine coast and in the Bay of 
Fundy had little or no food in their stomachs. It is very probable that 
the unusual disinclination of the main body of the mackerel to approach 
close to the coast may be attributed to a remarkable scarcity, along the 
shore, of the forms of life upon which they feed. The fact that the fish 
which mere caught nearest the coast were rarely €ound gorged with 
(( seed”-indeed, the opposite being generally the case-would indicate 
that there was little to attract them in-shore, and consequently they 
remained a long distance from the land, whore the chances for obtaining 
food were better. But even on the oE-shore grounds a decrease in the 
abundance of mackerel “feed” was noticeable about the 1st of August, 
and this may have influenced the subsequent movements of tho fish 
found thereabout. 

At any rate the mackerel, which were so abundant to the eastward 
of Gashe’s during June and July, apparently left that locality early in 
August, since by that time they were no longer accessible in large 
numbers to the fishermen, and during the remainder of tho season only 
a few scattering schools were found in thoso waters. It is possible that 
during the period of abnndauce on Gashe’s the schools mere in reality 
on their way to the east coast of Maine, the mouth of the Bay of Pundy, 
or to Seal Island Ground, passing along slowly in an eastward or north- 
easterly course. That the fish did move in one of these directions, 
about the last of July or the 1st of August, there can be but little 
doubt. Further reference mill be made to this matter in a subsequent 
paragraph. 

Passing, nom, to the consideration of the schools of mackerel which 
were found near the coast of Maine, I will say that with rare exceptions 
they kept off in deep meter a t  distances from the land varying from 15 
to 40 or 50 miles; and, according to the statements of the fishermen, 
their method of schooling differed in some respects from that followed 
by the mackerel on Cashc’s. Captain Martiu also records, under date 
of July 24, the following facts relative to this matter : 

“The nistukercl, which are in large bodies, when thoy go across Cash& 
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appear to be more scattered, and break up into small pods when they 
reach the Bay of Fundy.”* Perhaps%e greatest qujntities of’ mackerel 
taken on $he coast of Maine during June  and July were caught in the 
vicinity of Mount Desert Bock, at distances therefrom of 16 to 30 miles, 
and usually in a southeast direction. Mr. Calder told me that the 
Wellington, while 011 her second trip, took the greater portion of her 
fare iu the deep watert 45 miles south from Mount Desert. He also 
states that a t  the encl of July and the beginning of August, a fleet of 
50 to 55 sail was fishing in those waters. At  the same time, good 
catches mere made from 15 t o  25 miles from nlatinicus and Monhegan 
Islands.”$ 

Indeed, mackerel had iiever been more plentiful on the Aiiioricau coast 
from the commencement of the spring fishing to the middle of August, 
nor had vessels ever made lasger captures, than during this period.§ In 
August, however, :I decided change took place in this fishery, the re- 
ceipts of maclrerel a t  the principal fishing ports falling off consiclerably. 

* I3y tho Bay of Fundy, Cibptain Martin may bo undcrstood to  moa11 the wators OS- 

t Tho term deep tauter, as used here, may bo takeu to moaii a depth varying from 

The following record of 3PriValS W i t h  full fares taken in this region is gatbered 

June 22.-Arrivd of four miickorel schooners, one of which fished off Mount Desert. 
June 26.-Arrivd of ton mackerel schooners. Most vessels report cotohiug their 

June 27.-Arrival of four mackerel schoorlers from 20 inilos southoast of Mntinicus. 
June 29.-Arrival of four mackerel schoonors, one of which caught its fish 30 niiles 

July lG.-Schoonor S. A. Campbell arrivod with 360 barrels, reported to havo been 
caught 10 miles from Grand Mpnan Island. 

AuglLet 2.--Fivo faro8 of mackerel arrived on previous day, one of which was caught 
40 miles southeast from Mount Dosert Rock, one 35 miles southeast from Matinious, 
and n third 35 miles to  tho southward of Monhegan Island. The other two fares 
were caught on Cashe’s. 

Awp8t 8.-Six arrivals of mackerel fares, some of whioh wore caught 30 miles uorth- 
west from Yaruouth, N. S., and tho others 25 milos southeast from Mount Dosert 
Rock. 

It is worthy of uotico that  quite all of the localities mentioned hcre by Captain 
Martin arc those whero thoro is deep wator, or at least whore the depth is more than 
50 fathoms. Indeed, the arm i s  vory small off the coast of Maine whore a dopth of 
less than 50 fathoms can bo obtained outsido of 15 milos from the land. 

Tho following extracts from tho Cape Ann Advertiser of July 7, 18@2, bear testi- 
mony to this statement: 

‘I Schooner Car1 Schurz, belonging to  Messrs. Rowe & Jordan of this oity, lauded 
850 barrels of mmkerel in  two trips botwooii Gth and 30th ultimo, June.” 

‘ 6  Schooner Augusta E. Herrick, of Swan’s Islmd, has landed 850 barrels in  fourtoell 
days.” 

6‘ Schooner Hcnry N. Woods, Captain McEachrau, seined 500 barrels of mackerel 
off sea1 Island inside o f  two weeks.” 

6‘ Schooner Edward E. Wobstcr, Captain Soloinon Jacobs, sailed from Boston ou 
Monday and was book thore Thursday with 350 barrelti of ~naclrorel, seinod ofk’ Mouut 
Desert Rock, stocking $1,30@.” 

tending from Mouhegan Island to Gmnd Mauaii. 

GO to 200 fathoms, but geuerally more than 80 fathoms. 

from the journal of Captain Martin : 

fish off the coast of Maine. 

east of Mount Desert b c k .  
’ 
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This decrease was due in a great mensure to the prevalence of dense 
fogs which hung over the waters fr’equented by the mackerel fishermen, 
and often rendered fishing impracticable. T t  is also possible that the 
comparative scarcity o f  the fish which occurred a t  this time may have 
been caused by a remarkable discoloration of t h e  sea-water, which 
appeared about the 1st of August along the coast of Maine and in the 
Bay of Fundy. Mackerel fishermen, returning from the Bay of Fundy 
and the coast of Maine, August 10, reported that for ten or twelve days 
previous the mater off Monliegan and Mouut DesertJ hac1 presented a 
most singular appearance, its color resembling that of diluted milk. 
This whit!ish streak was SO or 40 1nilc.s wide, arid extcwletl fioiiie 65 or 
70 miles it1 a northeasterly direction froui Bfouliegan Isslend, its inner 
edge varying fkom 8 to 25 miles distant froin the 1:ind. The line of de- 
markation between this colored water tLud the blue sea \vas very conspic- 
uous and as regular as a wall. During this 1)eriod the white mater 
was semi-transparent, so that the fish, to wliicli was iuiparted ;I reddish 
tinge, could be seen beneath the surface st a great distance. Some men 
stated that mackerel passing from blue to white. water alqeared to be 
peculiarly affected by the change, apparently becoming wild and rush- 
ing madly to atud fro. Others, however, did not notice any of these 
peculiarities in the movenients of the fish, mcrely stating that the ma&- 
ere1 rarely schooled at the surface. The se~i i i - t ra t i~~)are~i~y of the water, 
however, enabled the fishermen to see the schools so far beneath the 
surface that, in consequenee, they could be inclosed in thth pnrse-seines 
as well as if they were inclined to swim closer to the top of the water. 
For a couple of weeks after the appearance of this phenomenon iriang 
schools of mackerel were captured in the ‘‘ white water,” though the 
best fishing was beyond its limits about the western part of the NOT% 
Scotia coast, off Yarmouth, and on the Seal Island Groiuid. At the 
same time, however, the market boats, a?d occasionally the sillt fisher- 
men, made some large h:tuls in the maters arouiicl and inside of Bfnnhe- 
gan, which mere, a t  tho time of the pheaomcno~~, within the area of 
discoloration. It is difficult to define precisely the influences which 
this 6‘ wliite water” may hare exerted on the movements of the mackerel, 
but it certainly is the general opinion of the fishermen that one effiect 
produced was a sudden end almost total disappearance of tlic nisin 
body of the fish from the coast, Though it is probable that the discolor- 
ation was cluc to an unusual accumulation of some form of :tnimalcuIa 
or crustacea in the mater, it is nevertheless true that little or no food 
suitable for the mackerel occurred within its limits. All of the mack- 
erel fishermen with whom I have conrersed on this subject agree in 
saying that without exception the fish tnlren in the 66 white water” had 
little or no food in their stomachs. It is not probable that there was any 
chemical change in the sea, yet many of the most intelligent and observ- 
ing  fishermen are of the opinion that the schools of maclcerel were pecu 
liarly affected by the 6‘ white or a t  least acted queerly within 
its limits. Capt. George H. Marbin, of Gloucester, assured me that the 
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fish appeared less shy and could be captured far eesier than when in 
blue mater, not attempting to escape from the seine’ by ( 6  diving,” os is 
STo frequently the case under ordinary circumstances. This is all the 
more remarkable since the wonderful clearness of the water, previously 
alluded to, made it possible even for the fishermen to see the bottom 
of their seine which was sunk a depth of from 18 to 26 fathoms. 

The occurrence of heavy fogs, a s  has already been stated, during the 
month of August and the beginning of September, and the fact that the 
main body of mackerel mas at that time found on the Seal Island Ground* 
and Brown’s Bank, where strong currents and heavy tide-rips occur, 
rendered it extremely difficult for the fishermen to capture the fish 
which were found in that region. The result, therefore, of these com- 
bined adverse influences was a great decream in tho catch of fish by 
the mackerel fleet. It seems altogether probable that the mackerel caught 
on the Seal Island Ground and about Brown’s Bank mere the same fish 
which occurred earlier in the season’in such abundance between Cashds 
and George’s Banks, and which, as has previously been stated, probably 
moved to the eastward from the above-mentioned locality. Whet direc- 
tion this body of mackerel took after leaving Brown’s Bank cannot be 
absolutely determined, but it is the opinion of most of the experienced 
fishermen that the fish, continuing their outward course from the shore, 
swept off by the southern edge of George’s instead of passing inside, as 
is their usual habit when making their regular fall migration. This 
irregular niovement was anticipated as early as July, for on ths 8th of 
that month Captain Martin wrote: “If no other scliool of mackerel 
comes along the catch mill be light during the letter part of the season. 
I do not think the mackerel on the Seal Island Qround will go into the 
Bay of Pundy.” The fishermen at that date, too, reported an abundance 
of mackerel on George’s, and Captain Martin, on June 28, 1882, noted 
the arrival, in Gloucester, of two fares of mackerel from that bank. 
Although e few fares may have then been taken on George’s, it seems 
probable that in most cases, there was a slight error in the reports of the 
skippers; for, to my knowledge, several of the Gloucester vessels which 
visited George’s on the strengt,h of these statements €ailed to find any 
mackerel in that locality. These failures may have been due to some 
extent to the prevalence of dense fogs which covered the bank lnucli of 
the summer, and rendered it next to impossible €or the skippers to keep 
their position on this ground, where tho tides sweep with great velocity. 
Therefore it seems probable that most OS the fares which were reported 
on several occasions to liave been caught on George’s Bank \vera in 
reality taken in the near vicinity, north of the bank, or farther east, on 
Brown’s Bank. 

Little more can be said relstive to the movements of the mackerel on 
the New England coast during the season of 38S2, except to speak of 
the scarcity of fish throughoutl the remainder of the season, which was 

‘Catches of mackord iwro also mudo ou this groilnd as omly iu the 8 0 1 ~ 8 0 ~  as the 
ldtter part of June. 
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in remarkable contrast to their abundance in the early part of the 
year. It is true that a few of the vessels-the “lucky ones”-suc- 
ceeded in making many good catches during the late summer and fall, 
but the majority of the fleet averaged small fares. I am, indeed, as- 
sured that some vessels took less than 100 barrels each from the first of 
August until November. The mackerel which still remained near the 
coast, appearing in somewhat scattered schools-and for the most part 
of small size-began their fall migration a t  about the usual time, that 
is, late in September or early in October. About this date the vessels, 
many of which had been fishing 011 the off-shore grounds, having lost 
trace of the fish there, collected near the coast and pursued the mack- 
erel as they moved in a westerly course from the shores of Maine to- 
wards Massachusetts Bay and contiguous waters. The fall catch of: 
mackerel, which, even with favorable weather, would probably not have 
been very large, was seriously affected by the prevalence of strong 
easterly winds, and no doubt the departure of the fish from the coast 
was somewhat hastened by the same cause. 

An interesting and somewhat remarkable feature of the mackerel fish- 
ery during the fall should be mentioned. When the mackerel reached 
the waters about Cape Ann and Massachusetts Bay, comparatively few 
catches were made in the daytime j the phosphorescence exhibited a t  
night, however, aided the work of the seiners. The fish rarely schooled 
by daylight, and even when they did they were, according to the state- 
ments of several parties, so shy as to render their capture very diacult 
and often impossible. Most of the fish taken were caught a t  night, and, 
as I was assured by some of the fishermen, so small was the probability of 
seining mackerel in the daytime that on many of the vessels no one 
was kept on the lookout for schools. Dark, moonless nights are, under 
such circumstances, best for the capture of mackerel, since at such 
times the rnovernents of the fish may be known and traced by the phos- 
phorescence thrown out from the schools. Notwithstanding, however, 
that every effort was made both night and day, the vessels, as a rule, 
did so poorly that the majority of the mackerel fleet had ‘6 hauled up”  
before the 1st day of November. A iew very fair catchm were, how- 
ever, made in Barnstable I3a.y and about Cape Cod on subsequent dates. 

Before closing these remarks it may be well to refer again to the 
schools of mackerel which, detained beyond their usual period of migra. 
tion along the Nova Scotia snore, eventually found their way into the 
Gulf of Saint Lawrence. Whether any of the fish, which under other 
conditions might have gone to the Gulf of Saint Lawrence, were hin- 
dered from doing so by the accumulation of ice about the eastern part 
of Nova Scotia, can only be conjectured. According to the reports of 
the Boston Fish Bureau, mackerel have never within the memory of man 
been so scarce in the Gulf of Saint Lawrence as during this season. 
The catch of the boat.fishermen a t  Prince Edward Idand has boon 
unusually mal l ,  while not a single fare, so far as can be learned, was 
taken by either American or Canadian vessels, if we except a small trip 
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caught in gill-nets by an American schooner on the Labrador coast. 
Indeed, i t  is a fact that one Provincial tessel, a t  least,’the Festiiia Lente, 
Capt. Andrew Hamrnond, of Lockport, Nova Scotia, was engaged 
during the past season iu mackerel seining on the New England coast. 
It seems only proper to allude to  this fact in this connection because it 
goes to prove that the claims made by the Canadians conceriiing the 
superiority of the mackerel fisheries in their waters is wholly without 
foundatioii. There is every prospect that in futuro years a fleet of Can- 
adian vessels will be engaged in mackerel seining on our ooafit, iustead 
of our fishermen being compelled to resort to Proviucial wafers, as was 
the case when hand-lining mas the principal rneai~s of capture. In this 
connection, and as a fair demonstration of  the im1)ortance and pros- 
perity which the uiaclrerel fishery has reached at the present clay on 
our coast, should bo mentioned the remarkable and unparalleled stocks 
which have been realized by some of the vessels from the sale of their 
fish. The following extracts from the Cape Ann Advertiser give a 
statement of the most important stocks made by the ressels engaged 
in the mackerel fishery during the season when this species can be taken, 
namely, from April 1 to about the middle of  November: 

“Two of the largest mackerel stocks ever landed at this port or iu 
New England have been made by the schooners Nellie K. Rowe, C;QJC. 
Eben jewis, and tho Edward E. Webster, Capt. Solonioii Jacobs, tho 
past season, comprising eight moHt,hs of time actually employed. The 
net stock of the R o w  was $35,537, and of the Webster $34,229. The 
average share of the Webstcr’s crew mas $050.75, :tud tlie steward, Mr. ’ 
Warren Fowles, with his extra pay of $160, made for his season’s work, 
$17129.75.”-(Cape Ann Advertiser, Noremnber 17, 1882.) 

i b  The following good stocks are roported in  the mackerel fishery by 
vessels hailing froin this port : Schooner J. 33. Fiwich, Capt. John Chis- 
holm, net stock about $20,000, crcw shared $615; schooner Leona, Capt. 
Willard Pool, net stock $19,715.72, crew shared $582; schooner Carl 
Schurz, Capt. Jed. Warren, net stock siiice Julie 6, $15,608, wen- chared 
$468-stOclc for the year, $23,222, crew sharing $733.863 schooner John 
D. Long, Capt. Charles Hardy, net stock $15,500, crew shared $571; 
schooner Helen M. Crosby, Capt. Joseph Swim, net stock $18,020, crew 
shared $596; schooner Iranhoe, Capt. James Crowley, net stock $16,945, 
crew shared $525; schooner Golden Hind, Uapt. Solomon Reed, net 
stock $16,323, crew shared $594; schooner John S. McQuin, Capt. 
Henry Q. Coas, net stock $16,035.67, crew shared $517.”--(Cape Ann 
Advertiser, November 24, 1882.) 

It should be borne in mind that the above figures, large as they may 
appear, represent only the %et stock made by the several r-essels, and 
that to get a more correct idea of the value of the fish taken we must 
add to the stock of each schooner from two to three thousand dollars. 
This will give us, approximately, the amount for which the fish mere 
sold. 
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C A T C U  O F  BISlI I N  NEWBOUNDLAND AND LAERADOIC I N  1881. 

B y  JOS. S. HAYWARD. 
[From letter to  Prof. S. F. Baird.] 

I enclose a memorandum showing the exports of the product of this 
colony for the year ending July 31, 1882. It gives the catch of fish for 
the year 1881, as a t  the date the memorandum was made up all the fish 
caught in that year was exported. 

The catch for the present year is not so large, but t,he prices hare 
considerably increased. 
STATEMXNT OF EXPORTS FROM NEWFOUNDLAND AND LABRADOR POIE 

THl3 YEAR ENDING JULY 31, 1882. 
R s. d. 

1,463,439 quintals dried codfish, at 20s - .  -. . . . . -. . - - 1,463,430 00 0 
1,457 quintals green codfish, a t  Gs. Gd. - - ... -. -. . 

200,500 sealskins, a t  5s.. . . . . . . - - - - .  - -. - - - .  .. . __. 
5,548 tuns seal oil, at $31.. - ,  . . -. -. . . . -. .. . . . 

116 tuns whale oil, a t  R27 - - - .  - - . - - - . . . . . . . . . 
4,254 tuns cod oil, a t  $29.. . . .. .. - .. . -. -. . . . . . 

147 tuns refined cod-liver oil, a t  3248 . . . -. - . . . . 
1 tun other oil, at $25.. -. . . , . -. .. . .. . . - - - - 
3 tuns cod dregs, at $12 . . - .  . - .  . . . . -. . . - 

83 tuns cod blubber, a t  S 3  10s. -. - . . -. . - -. - .  
3,825 tierces pickled salmon, a t  5%. -. . . . -. . . - 

313,000 pounds frozen salmon, a t  Gd.. ~ ~. . . . .. . , . . 
10,000 pounds preserved salmon, a t  7d . . -. . . . -. . 
4,330 barrels fi-ozeu herrings, at 5s.. -. -. . . . . . . 

63,943 barrels pickled herrings, a t  17s. Gd - - - -. -. 
1,716 barrels pickled trout, a t  40s.. - - .  . . . . - -. _. 

1 barrel pickled mackerel, a t  15s. . . . . . . . . . 
10 barrels cod roes? at  16s . . . . - . - . . . . . . -. . . . 

721 quintals dried haddock, a t  13s. ~. - - .  . - .  . .. 
22 barrels pickled turbot, a t  40s.. . . . . . -. . . . . 

557 barrels clried caplin, a t  2s Gd. . - . . . -. . . . .. 
62 packages cod souiids and toIigues, a t  6s , . . 

9 tone whale pitchings, a t  &lS . - - . - - .  . . . . . 
2,379 pounds whalebone, ‘cIocal, ,,at 3d . . . 
5,048 pounds whalebone, ‘ I  Arctic,” a t  10s . .. -. . 

18,729 tons copper ore, a t  255 . - . . . . . . . . . . - . - - - - . 
155 tons regulus ore, at 212 - . - . . . . . . . . -. . . . . 

. 

1,265,224 pounds preserred lobsters, a t  Sd. -. . -. , 

. . 

Unenumcrated articles. ~ - - . . - - . . . . - . - . -. . - - . . , . 

473 10 G 
50,125 00 0 

171,988 00 0 

123,366 00 0 
7,05G 00 0 

25 00 0 
36 00 0 

290 10 0 

7,825 00 0 
291 13 4 

1,082 10 0 
55,960 02 G 
3,432 00 0 

15 0 
7 10 0 

4GS 13 0 
44 00 0 
44 12 6 
16 10 0 

26,358 1 G  8 
162 00 0 
29 14 9 

93,645 00 0 
1,860 00 0 

3,132 00 0 

22,950 00 0 

2,974 00 0 

20,000 (bo 0 

2,057,072 18 3 
or $8,228,291 65 

CUSTOM HOUSE, ST. JOIINS, NEWFOUNDLAND, 
Febmary 17, 1883. 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 287 

NOTES ON TEE HEREING FIBHERY OB MA8SAC)HUSETTS B A Y  I N  
THE AUTUMN OR 1882. 

B y  CAPT. J. W. COLLINS. 

The herring fishery prosecuted in Massachusetts Bay and contiguous 
waters during the fall of 1852 has presented some phases which are of 
special interest. 

I, The apparent disinclination of the fish to approach as close to tho 
shore as was formerly their custom. 

11. The accidental capture of many schools of herring, in the night, 
by the purse-seiners, a t  various distances from land. 

Before entering into a discussion of theee topics I shall allude, briefly, 
to the arrival of spawning sew-herring in several distinct schools on tho 
coast of Maine, during the spring and summer j and to the meslred de- 
p e e  of consistency and regularity which these fish exhibit in making 
their annual visits to certain localities. I designate thein as sea hey- 
ring in contradistinction to the smaller fish which frequent the shores 
during the greater part of the year. The large herring come inshore 
apparently only for tho purpose of reproduction, for I have never Irnown 
any of thein to make their appearance on the coast excopt when they 
were in B gravid condition. At other times they are usually found only 
on or near the outer fishing-banks from 30 to 150 miles froni tho coast. 

~n tho spring, during April arid Mar, the schools of herring, which 
are found in  the vicinity of Eastport, generally couio to deposit their 
ova. In the latter part of July and beginning of Sugust, spawning 
herriug are abundaut about Boisbubert Island, near Millbridge, 011 t h c b  
coast of Maine, and many small vessels resort to that locality and ob- 
tain their fares with gill-nets. I hare been told by several of the old 
residents of Isle au Haut that for inany years previous to 18350, two 
distinct schools of large spawn-herring visited tho shores of that is1:md 
with a11 almost undeviating regularity. One of  these schools mado its 
appearance about; the middle of July, and rem~insd om rnonth j the 
&her. came in about two mouths later, staying abont the same length 
of time. A remtlrkable circumstance, in this connection, was that these 
bodies of fish occupied different spawning grounds which were distant 
from each other about fot'our or five miles. The summer fish visited the 
western part of the island, and those which came later struck iu at the 
eastern end. Since 1850 the appearance of these herring has been very 
uncertain. Sometimes they would come in greet abundance, but inore 
frequently would not bo seen a t  all, yst within the past ten years ves 
sels hare occasio~inlly ob tailled full fares of these large spawn-herring 
at &ad Harbor on the western part of the island. For tho last; few 
years schoo1s of spawn-herring liave been found in Gastine Uarbor, and 
also a t  Crabtree Point, the southernmost extremity of North Haven, 

The peculiarities exhibited are : 
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in Penobscot Bay. The fish have usually been found a t  the latter locality 
some two weeks after they occurred a t  Castine, a t  which place the school 
struck in two or three weeks after the height of the fishing a t  Boisbubert 
was over. The next school of herring of importance that visits the coast 
of Maine is the one which has for a number of years regularly been found 
at Wood Island, and the vicinity, on the coast of Western Xlainc. These 
fish approach the shore usually from the 10th to the 16th of September, 
some two weeks, or more, after the herring have left the waters of Pen- 
obscot Bay. So regular has been the appearance of herring a t  Wood 
Island for a number of years, and so great is their abundance during a 
period of two or three weeks, that large numbers of small vessels with 
gill-nets resort to that liarbor about the middle of September, to engage 
in the capture of these fish. The next school which visits our coast for 
the purpose of spawning is that which strikes the northern shores of 
Massachusetts Bay and adjacent waters a short time a,fter the first ap- 
pearancc at  Wood Island. This latter body is the one which is now es- 
pecially under consideration. The foregoing remarks in regard to other 
schools of this species are intended merely to give a general idea of tho 
several bodies of herring which spawn on our shores during the spring 
and summer. 

Whether the herribg that visit Massachusetts Bay are thc Same or  
a portion of the saine school that strilie in a t  Wood hiland, is, perhaps, 
an open question; but it seciiis prohble that while they may possibly 
not be the same school they are nevcrthcless the left wing, so to speak, 
of t h e  great sriuy which approaches the coast at t8hat season, the right 
wing reaching- Wood Island, where, after the act of reproduction i s  
consummated, they leave the coast. Ordinarily tho herring which 
come in for the purpose of spawning move with regularity and pre- 
cision dircctly for the shorcs, where thcx deposit their eggs. There 
is 110 doubt but that their niovemeuts, a t  this particular time, are &. 
pendent, for the most part, ou the teinperature of the water, and their 
close approach to the coast may be acceleriltcd or ret;wdeil by an unu- 
sual variation of the temperature from its normal condition. Prom t ie 
observations which have been made it appears that they prefcr to spawn 
along tho coast when the temperature of the sea-water lias fallen to 
'about 350 or 400 P. Captain Martiri tells me that for thc three Scars 
prcvious to 1582, the fa11 school of herring did not approach the shore 
at Cape Ann until tho temperature was down to 350 I?. ; but that dur- 
ing the present Fall (1882) the fish came in on t,he lSth of September, at 
which time the tempcr:itnre was 60°. It is worthy of remark, however, 
in this connection, that notwithstanding tbe fact that a few schools of 
herring came in close to the shores, the greater part of the main body 
of the fish appeared to keep off at a, distance of several miles from the 
coast. According to Uapt. TVilliain B. Parsons, of Rockport, Mass., 
the herring catchers began fishing in Tpswich Bay, iiem Rockport, 
about the first of Octobcr, but the catch wars w r y  small for the firtjt 
week, and the few fish taken were sold principally for bait. Captain 
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Parsons thinks that’ there were not more than 600 barrels of herring 
caught during the first seven or eight da>ys, and after that little or 
nothing was done, the school evidently having passed by Rockport on 
its way to the westward. Notwithstanding the fact that so few her- 
ring were taken at Rockport, Mr. Parsons is of the opinion that there 
has rarely been \seen such a heavy body of this species on our coast. 
He says that the fish did not seetn inclined to come inshore, but kept 
off too far to be taken in the gill-nets which are usually set near the 
land. The herring, after passing to the westward of Thatcher’s Island 
and entering Massachusetts Bay, apparently still kept a6 some distance 
from the land (at least the greater part of the schools), and many of the 
fish deposited their spawn on rocky 66 spots” of bQttom several miles 
from the shore. Many of the Gloucester boat fishermen report that 
their anchors and anchor-lines would frequently be covered with herring 
spawn in twenty-five fsLthoms of water on the codfishing grounds off- 
shore. In  consequence of this disinclination of the herring to approach 
the coast the fleet of small vessels (numbering from 75 t o  100 sail, or 
more, which engage in gill-netting at this season and make their head- 
quarters a t  Gloucester Harbor) met with poor success. In regard to this 
matter the Boston fish bureau reports on October 20 as follows : L(  Our 
offshore catch of herring is proving a failure; not much has been received 
from it, and few, if any, more fish are now looked for.” 

The following notices of arrivals a t  Gloucester of herring vessels, 
and of the captures of herriug in gill-nets by the small vessels which 
make their rendezvous at  that port, are taken from Captain Martin’s 
journal of the Gloucester fisheries, and may, perhaps, give an idea of 
the fishery of this fall: 

October 6.-Schooner Wave, gill-netter, arrived from Wood Island 
with 150 barrels. 

October G.-FXty barrels of large spawn-herring were caught in Glou- 
cester harbor by the fleet of boats and small-vessels. Serenty-five bar- 
rels of smaller fish were taken on the same day off Milk Island. 

October ?.-Schooner Mary Elizabeth, gill-netter, arrived from Wood 
Island with 140 barrels of herring. On the same date 25 barrels were 
caught in gill-nets in Gloucester harbor, and 20 barrels in a fish-trap off 
Milk Island. 

Ootober %-Two hundred and twenty barrels of herring were landed, 
part of which were taken with seines off-shore. 

October 10.-Fifty barrel8 of herring were caught in gill-ncts in Glou- 
cester harbor.” 

Ootober 11.-Captain Martin reports that 76 small vessels were lying 
in the outer harbor of Gloucester engaged in fishing for herring with 
gill-nets. He also says there mere 450 nets set a t  that date off Nor- 
man’s Woe and Eastern Point, in which 76 barrols of herring were 
caught. 

‘Tho gill-nota, as a rdo, aro sot nom Eastern Point, Norman’e Woe, and westerly 
to Rottlo Isla11d. 

Bdl.  U. 8. I?. 0.: 82-19 April 10, 18 83. 
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While these exceedingly poor returns were being obtained by the 
gill-net fishermen near the shore, herring occurred, as has been pre- 
viously mentioned, in extraordinary abundance in the deeper waters a t  
some distance from the land, and many were captured in purse-seines 
at night; the schools of these fish having been mistaken for mackerel. 
These captures of herring in purse-seines, though not especially im- 
portant in themselves, are nevertheless interesting in so far as they 
demonstrate the adaptability of purse-seines to the capture of herring 
as well as other species which school a t  the surface, and suggest the 
feasibility of their profitable employment in European waters. It is 
well known that one of the most important as well as the most valuable 
fishery of Europe is &hat for herring, which have heretofore been taken 
at sea exclusively by the use of gill-nets; but the advantage of using 
purse-seines in the European herriug fishery cannot be doubted when 
me take into consideration the large catches made by our mackerel fish- 
ermen during the present fall, and this, too, without any special effort 
having been made. Indeed, it is a fact that whenever the fishermen 
were assured that the fish they saw at night mere herring, they invaria- 
bly desisted fiom the pursuit. 

The following are a few of the many captures of herring in puiw- 
seines : 

October 1.-The schooner A. R. Crittenden, arrived in Gloucester with 
150 barrels of large spawn-herring which she caught in a purse-seine, 
the night before, eight miles southeast of Thatcher's Island. 

According to the report of the Boston Fish Bureau, one of the mwk- 
ere1 fleet arrived at  Boston on Thursday, October 5, with 200 barrels of 
fresh herring, caught in a purse-seine between Boston and Minot7s 
Ledge light-house. 

On October G ,  the following vessels arrived at Gloucester with fresh 
herring caught with purse-seines the previous night : 

The Florence E. Nightingale, of Swampscott, with 60 barrels; the A. a. 
Newhall, of Gloucester, with GO barrels ; Magellan Cloud, of Gloucester, 
with 120 barrels. October 7, the schooner Rushlight, of Gloucester, m- 
rived with 80 barrels of herring caught the previous night five miles east 
of Thatcher's Island. 

More instances might be cited of the capture of herring by mackekl- 
schooners ; but this, doubtless, is sufflcient to show what might be a o  
complished in the herring fishery by the use of purse-seines. 

The price of herring in our markets, however, is rarely high enough 
to offer any inducement for the purse-seiners to ongage in this branclqi 
of the fishery ; and, as previously stated, no attsmpt would be made tb 
surround the schools if the fishermen-knew they were composed of hep 
ring. I have been assured that, in some instances, herring, after haw 
ing been inclosed in the seine, have been allowed to 08cap0, iu order 
that the fishemien might not lose their time, which would, perhaps, be 
more profitably employed. 
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C O R R E i P O N D E N C E  R E L A T E V E  T O  THE P R O C U R E M E N T  O F  CER- 
T A I N  FISHERY IIUPLEIVIENTS F O B  THE G O V E U N i U E N ’ l !  O W  N E W  
8 O U T H  WALES. 

E Y  CAPT. J. W e  COEEINS. 

[Lotter t0 Prof. 8. F. UAIRD.1 

I have the honor to submit the following report of tho correspondence 
relative to the procurement of fishery apparatus for the Government of 
New South Wales. 

On the 5th of September, 1881, I received from Sir Saul Samuel, the 
agent-general of the New South Wales Government, the following letfes, 
dated 6 Westminster Ohambers, Victoria street, S. W., London, Augnst 

(4 I hare the honor to inform you that I am anxioua to procure for my 
government the undermentioned, namely: 

4‘A purse-seine, such as is used in the menhaden fishery on tihe Maiue 
ooast, North America. 

(‘A bultow or sebline, such as is used by the French fishermen at 
Newfoundland. 

11 I learn from Mr. Spencer Walpole, the inspector of English fish- 
eries, that I may possibly purchase them of you. 

1‘ Should yon be able to furnish me with these articles, and will have 
the goodness to forward them to Messrs. 33. W. Cameron & Go., 23 
South William street, New Pork, properly packed for transmission t o  
Sydney, I shall be much obliged to YOU. 
“By this post I write to Messrs. Cameron % Go., directing them to 

receive the goods and to pay all charges that may be incurred by yon. 
“If you should be able to comply with this request, will you please 

render your m u n t  to Mesms. Oamaron & 00. accordingly.” 

To thia I replied from Washington, under data of September 7, Issl, 
a8 follows : 

“Your favor of August 22, requesting me to obtain and transmit to 
your government, through your New Pork agents, B pnrse-Seine and 
line-trawl, is at hand. 

4‘ I shall take pleaaura in oxecnting the commission you have honored 
me with, and tho matter mill receive my close attention. 

4‘ With tho seine and line I shall send certain articles which we in- 
dispensable for their proper management, and which, I have no doubt, 
will be well appreciated by the people of New South Walos. 

“Any future service yon may require will be most chearfully given.” 

22,1881: 

On the Gth of September I received the following letter from 12. TTT. 



292 BULLETM OF THE UNITED STATES FISH COMMISSION. 

Cameron & Co., the New York agents of the New South Wales Gov- 
ernment, and dated 23 South William street, New York, September 5, 
1881 : 

‘6 We are informed by Mr. Yardley, secretary of the New South Wales 
Government agency, London, that the fishery instruments menkioned 
below have been ordered from you for shipment to  Sydney, New South 
Wales, through us. We are also instructed to pay for the same, aud 
will be pleased to know when you can forward the goods, for the cast 
of which we will have pleasure i n  sending you our check. 

(‘A purse-seine, such as is used in the menhaden fishery on the 
Maine coast. 

rrA bultow or set-line, such RS is used by the French fishermen of 
Newfoundland.” 

I immediately corresponded with parties in Boston and Gloucester 
relative to the construction of the apparatus required, and had the sat- 
isfaction of engaging the well-k~iow~i firm of H. & G. W. Lord, of 
Boston, to make the seine, and Capt. George Merchant, jr., au experi- 
enced fisherman, of Gloucester, to construct the trawl-line and prepare 
the necessary attachments. 

Soon after this an attack of illness rendered it necessary for me to 
leave Washington and go to Gloucester, where I might profit by the 
cool sea air. 

After reaching Gloucester I wrote, under date of Heptcmber 13,1881, 
the following letter to Messrs. R. W. Cameron & Co., the New York 
agents, relative to the procurement of certain articles not specified in 
the letter of the Agent-Geueral of New South Wales, but which I 
thought indispensable : 

‘‘1 think it quite important that  a set of seine-boat fittings, such as 
those named in the inclosed list,? should be sent with the seine to Srd- 
ney, New South Wales. My opinion is fully indorsed by those having 
the widest knowledge of the American fisheries. All the articles marked 
with a (*) are indispensable for the management of a purse-seine, while 
the rowlocks and sockets, though not absolutely necessary, are never- 
theless the result of many years’ experiments, and will no doubt be 
valuable to those to whom the seine is sent. * * * The whole cost 
delivered in Nem York would scarcely exceed $31. 

‘ 6  With thestirawl 1 am also anxious to send a roller and nippers, all 
of which will cost only about $3.50. They are exceedingly valluable, 
and not obtainable in any other country. 

(‘ Before deciding fully to send these articles, I wish to consult you 

t The following is the list referred to in the letter: * 1 pursing davit j * 1 davit 
gmrd and step ; * 1 pair large pursing blocks ; * 1 pair small pursiug blocks ; * 1 set 
of cleat8; * 1 set of oar-holders; * 1 set (6) of eye-plates; 1 set of rowlocks and sockets; 
*steering rowlock and socket. 
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about the matter and get your opinion of what I ought to do. The 
Eeine and trawl are now in course of construction, and will probably be 
completed and ready for shipment in three weeks.” 

In reply the following, dated 23 South William street, New Pork, 
1 Gth September, 1881, was received : 

(6 We are in receipt of your favor of the 13th instant, in regard to 
extra fittings for fishery apparatus ordered for the Government of New 
South Wales. As these extras are important, we authorize you to pro- 
cum them, and beg to thank you for your interest in having everything 
in order. We note that you think the goods will be ready for shipment 
in three weeks.” 

This matter having been settled, another of even grea tp  importance 
engaged my attention. This was the question of what should be ap- 
plied to the purse-seine as a preservative. It is well known that our fish. 
ermen have their seines almost esclnsively prepared with coal tar, but 
this method of preserving netting, though a most excellent one where 
the seine can be kept in brine, or thorough1~- salted in the open air, 
would not answer for a net that was to be closely packed for months 
and stowed in a ship’s hold for a long sea, voyage across the tropics. 
Even if spontaneous combustion did not occur-and thore was reason 
to fear that it might-the seine would soon become overheated and 
tile twine irnpairdd to such an extent as to render it utterly worthless. 
The other common method of preserving netting, that of barking or 
tanning, is not a good one for purse-seines, and is rarely resorted to by 
our fishermen. Prom conrersations with Capt. George Merchant, jr., 
and other experienced seine fishermen, I learned that an application of 
tar and tan might obviate any difficulties lilrely to occur from using 
either one of these preservatives alone. I therefore wrote, under date 
of Gloucester, September 28, 1881, to the Messre. Lord as follows: 

“Some of the most experienced fishermen here say that a barked fir 
tanned seine will not last more than one season a t  most. They think a 
net might first be lightly tarred and then tanned, and be transported 
with leas risk than if either tar or tan was wholly used, providing the 
tar was thoroughly dried before the tan was applied. Such a mothod 
they think would preserve the seine as well or better than any other, 
and without much risk. Your long experience in the manufacture of , 
ne@ and seines mill enable you to judge as to the merits of these sug- 
gestions, which I submit for your consideration. 

“1 shall be pleased to hear how the seine is progressing, and also to 
have your opinion as to the mothod of preservation mentioned above.” 

To this letter I roceived’the following reply, dated Bostou, Septomber 

I “Your favor of yesterday received and contents noted. The seine- 

29,lSSl: 
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web is completed and ready to color. We are aware that coloring is 
not the proper thing for a menhaden seine, and would not have pro- 
posed it except in case of emergency. We have prepared netting in 
the way yon propose, and think it lessens the risk very much. We 
think the fishermen’s experience is worth considering, and in giving 
your assent, as we understand you do, we have concluded to tar and 
tan in the manner suggested. In this process we shall endeavor to be 
particular and leave nothing undone towards preserving the seine, so 
that i t  will be a week or ten days before it is ready for shipment. We 
will notify you at Gloucester, unless otherwise ordered, when ready, or 
shortly before.” 

On the 4th of October I wrote to hlessrs. Cameron B Co., New York, 
acquainting them with the progress that was being made in the prepa- 
ration of the seine and trawl, and also informing them of the method 
of preparing the seine which I had decided to adopt. In reply, they 
wrote, under date of October 6,1881, as follows: 

“We duly received your favor of yesterday’s date, the contents of 
which we have perused with much iuterest, and would again express 
our warm appreciation of thc interest you are taking in the apparatus 
for the New South Wales Government. 

(1 We regret to hear that your health is so poor, and sincerely trust 
it  may improve, and so enable you to prepare the drawing you refer to, 
which the honorable the agent-general would certainly appreciate, and 
which would also greatly assist the folks in New South Wales.” 

The seine was completed and shipped to New York October 18. The 
acknowledgment of its receipt there is contained in the following 
words, transmitted under date of October 22,1881: 

We have pleasure in advising you of the arrival here of two bales, 
containing the nets for New South Wales Government, and of their 
shipment on board the bark Ingleside, for Sydney. 

“We hope your health has improved, and would be pleased to re- 
ceive bill for cost of the apparatus, and also any suggestions you may 
thing necessary as to its use.n 

Although the state of my health was such that I was confined in- 
doors, I was nevertheless able to write quite a long letter to the Messrs. 
Cameron & Co.; a copy of which I neglected to keep. Replying to me 
and acknowledging the receipt of the articles from Gloncester, they 
wrote October 28,1SS1, as follows: 

duly received your esteemed favor 0; the 24th instant, copy of 
which we forward to-day to the agent-gcneral for New Sonth Wales, in 
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London, informing him at the same time that you would send to him a 
more detailed account, with diagram, Ssc. 

“The two cases from Gloucester arrived liere yesterday, and were this 
morning shipped on board of our Sydney vessel. * * We were 
much pleased to hear that your health is improving, and again thank 
you for your attention to the interests of tho New South Wales Goveru- 
ment.” 

On the 5th of November 1 mote to  the Sir Saul Snmuel, agext- 
general for New South Wales, in London, sending him at the sanie time 
a, rough diagram and some published i1Iustrations of a seine-boat, in 
order that the use (as well as the position they should occupy) of the 
seine-boat fittings might be more easily unclorstood. The following is 
the language used November 6,1881: 

“I have the honor to inform yon that the pnrso-soino and sot-line you 
desired to purchase of me, in your letter of August 32, have been com- 
pleted and forwarded to R. W. Cameron & Uo., New Yorl-, according 
ta your instructions. 

“Being fully aware of the possible advantage to be derived by the 
people of New South Wales from the introduction of these improved 
forms of fishing apparatus, I have felt that i t  was very important that 
each article should be constructed in accordance with the most recent 
and approved methods. Nothing that experience could suggest has 
been omitted to insure tho completeness of the apparatus. 

rcMuoh care has also been taken in packing tho goods in water-proof 
corarings to insure, so far as possible, their safety during transportn- 
tion. 

‘(As brief descriptions of tho seine and line may be of intcrest, I will 
give them here,%ogether wit’h some suggestions as to the use, care, &e., 
of the apparatus, which I hope may be of service. 

(6  The purse-seine which has been sent to Sydney, New South Wales, 
a rough diagram of which is inclosed, is of tho same size as those most 
generally used in the menhaden fisheries, namely, 1% fathoms long 
and about 8$--G00 meshes-deep when hung. The size of the mesh is 
Zg inches in the wings, and 24 inches for the romaindor of the net. The 
plan, though incorrect 60 far as the relatiT-e proportions of the net me 
concerned, will serve to give an idea of the several sections and their 
position. The dimensions of tho divisions, each of which is inado of 
different-sized twine, the two wings having the smallest, the bunt t&o 
h g e s t ,  while intermediate sizes are used for other sectioiis, and has 8, 
bchnical name, are more clearly shown by the following figures: Wings, 
each 3,160 meshes long, GOO meshes deep; bunt, 500 meshes long, 300 
meshes deep; top of bunt, 300 inashes long, 30 meshes deep; sides, each 
100 meshes long, 300 meshes deep; under, 700 meshes long, 300 meshes 
deep. 

UThe loops, and Iine passing across their ends, represent the bridles 
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and purse rope, which are attached to tlm bottom of the seine, and by 
means of which it is drawn into a purse or bag. In this place 1: will 
remark that, on account of its bulk, it was €ound necessary to pack the 
seine in two bales. One bale contains one wing of the net, five-eighths 
of the purse rope, &c., while the other holds the remainder of the seine 
and rope. Both parts of the apparatus are hung, and one a t  all familiar 
with netting will find no difficulty in joining the two sections together; 
suitable kinds of twine have been packed in the bales for this purpose. 

“Though it was easy enough to decide upon the sizo and other gen- 
eral details of construction, the kind of preservative to be applied to the 
seine was in this case an important matter, demanding the most careful 
consideration. If a mistake should be made in this particular the im- 
plement might be ruined before it reached its destination. On the other 
hand, an inferior method of preparation would not protect tho net from 
decay when in use even if it arrived safely in Sydney. Coal tar, heated 
by steam, is almost universally applied to seines which are to be used 
here, though it is well known that when so prepared they can be trans- 
ported only short distances, the heat of the tar causing the net to rot. 
The manufacturers suggested tanning with catechu in thit3 case. I was 
not sure but what this method would have to be adopted, although 
seines so prepared will not usually last more than one season of six 
months, while those that are tarred will wear three or four summers. I 
learned, however, from one of the most experienced seine fishermen 
of this port, one who is also an expert in the preparation of netting, 
that by first tarring lightly and then taming tho net it might pass 
without injury through the heat of the tropics, the long sea voyage, 
and still retain the strength and wearing qualities that seines have here. 
I mas shown a bundle of netting which had been prepared in a similar 
manner in 1876, and which still retains its strength notwithstanding i t  
has been lying in a compact mass ever since in a place where it has beeu 
exposed to a high degree of heat in summer. The evidence of tho supe- 
riority of this method of preparing nctting which inust be transported 
long distances appearing indisputable, I wrote to the manufacturers in 
regard to it. They replied as follows : 

(6  6 We are aware that coloring (tanning) is not the proper thing for a 
menhaden seine, and would not have proposed it except in case of 
emergency. We have prepared netting in the way you propose ancl 
think it lessens the risk very much. We think the fislierinan’s experi- 
ence is worth considering, and in giving your assent, as we understand 
you do, we have concluded to tar ancl tan in the manner suggested. In  
this process we shall endearor to be particular and leave uothing un- 
done towards preserving the seine., 

“This method of preparation delaycd the completion of the net for 
about two weeks. I hopo, however, that  it may arrive in good conili- 
tion in Sydney, and that the extra care, time, and labor may not have 
been misspent. 
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“Mention has been made that the average length of time a tarred 
seine can be used is about three or four years. Much; however, depends 
on the cam observed, any neglect on the fishermen’s part soon resulting 
in ruined apparatus. The bunt of a seine will rarely last more than 
one season, it being exposed to much more wear than the other sections 
of the net. 

‘6 Since the proper care of a seine is a inatter of soine importance in 
a pecuniary sense, i t  niay not be out of place to  mention here the metli- 
ods most commonly emplojed by the Ainerican fishermen. During the 
fishing season, which continues froin March or April to November, tho 
seines are kept constantly damp except when they are takeii on shore 
for repairs. Whether they arc stowed in the boat or on the vessel’s 
deck, they are nlwap salted during the process of storing except they 
are to be used immecliatelg. The salting is done soon after the seine is 
taken from tho water. Ths quantity of salt used varies from ono-half 
to two barrels, more, of course, being required for a dirty net than for 
one comparatively clean. Strong brine is also put on in addition to the 
salt if necessary. Seines are occasio~ially salted to keep over minter, 
but the ordinary method is to wash and dry them thoroughly, after 
which they are taken to  repairing lofts, mended, and then stowed away 
until the following spring. 

 AS a rule aeines are tarred anew at the beginning of the second sea. 
son, and again about the middle of the third summer. The tar is lientec1 
by jets of steam mhich issue from a perforated pipe. This PiPo extends 
diagonally across the bottom of the kettle or tank containing the tar. 
For a new seine the liquid is hesteci to about 1100 or 1200 P. As the  
net grows oIder a greater degree of heat is required. After being im- 
mereed in the steaming tar the twine is passed between two large rab- 
ber rollers which remon? all snperfluoas tar, while a t  the same time 
spreading i t  evenly on the net, which is then dried on a field. 

“With the seine, but in a separate package, has been bent a set of 
seine-boat fittings; these include tho pursing gear, without which a 
purse seine cannot be managed. Knowing how important it was that 
these articles should. be sent with the seine, I sought tho advice of Prof. 
Spencer I?. Baird, Commissioner of Fisherios, and of Prof. G. Brown 
Goode, about the matter. They both thought it would be much to tho 
advantage of the people of New South Wales to send the things. I 
therefore sought and obtained permission from Messrs. 1%. W. Garneron 
& GO. to purchase the articles, each piece of which has its name attached, 
while the position i t  should occupy in the boat is shown on the rough 
diagam, and the sccompanyirlg plate, which I send with this. The 
diagram and plate mill give a very fair idea of the shape and re1atit.o 
proportions of the seine boat, the largest of which are 36 feet long, 
though those of 35 feet in length are most generally preferred, and are 
well adapted for any kind of purse-seine fishing. Indeed, i t  may bo said 
without exaggeration that much of the success of tho American purse- 
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seine fishery, especially that for mackerel, is due to  the excellenco of 
these boats, which are justly celebrated for their many good qualities. 

“The capture of fish with a purse seine has been so fully discussed in 
the ‘History of the American Menhaden’ by Prof. G. Brown Goode, 
thqt it will not be necessary for me to speak of it here, since, without 
doubt,, the Government of New South Wales is in possession of several 
copies of the above work. 

uThe set-line or bultow which has been sent to Sydney is the same 
in size and general construction a8 those which are used on the fir& 
class American schooners engaged in the cod fisheries. Two men manage 
a line of this kind, though it is divided into sections for greater con- 
venience in handling, and, if deskable, two or more set-lines may be 
made of it. In r egad  to the apparatus used by the French at New- 
foundland, it is, perhaps only necessary to say that for several years 
past they have adopted the same kind as is employed by the Americans, 
though, as a rule, the former are not so particular in rigging their gear 
as the latter, so far as n ~ a t ~ ~ m  and oompleteness are concerned. The 
set-line has been WnStructed of the best niaterials and in the most 
fiorough manner. It WmPrises the following parts, namely: Ground 
h e ,  nearly 11,160 feet long; 2,000 hooks attached to the ground line 
by small lines called gan&VP*, each 3 feet long (tbe hooks are p l d  
€i& feet apart) ; two 5rnd.l anchors, two keg buoys to mark the position of 
the line, two buoy lines, each 100 fathoms long, two flags for tho buoye, 

 the set-line itself, with its several parts of anchors, buoys, &c., is 
so well understood by the f i5h~men  of most muntries that I wi l l  not 
presume to say anything here of it or Of its use. Of the trawl rolIer and 
woolen nippers, articles which are not well known to any but American 
fishermen, I will speak more at length. These, like the seine-boat f i ~  
tings, are ‘extras,’ but since they are considered indispensablc by our 
fishermen, and the cost is trifling, I sent them with the bultow. Tho 
latter can be handled much wicker and with far mor0 ease with the 
&ssistance of these articles than it could possibly be otherwise. The 
trawl roller is secured to the gunwale of the boat, near the born, in such 
a manger that the line passes over it as the bultow is pulled in by 

’ the fishermen. The woolen niPPerS are held on the hands of the Bsher- 
man (one on each hand), who is thus enabled to grasp the line firmly anii 
to pull with all his strcngth, an impossible feat for a bare-handed person. 
Herr von Behr, President Of tlm Dcutsche Piisohcrei Verein, assured me 
that, though simple in contrivance, and comparatively insignificant in 
appearance, the woolen line-nippers, in his opinion, deserved to rank 
mong the most important of the American exhibits at Berlin. 

“My interest in the success of the attempt to introduce the purse- 
seine and set-line into the fisheries of New South Wales is my only 
oxcuse for incurring the additional expense necessary to guard agaiwt 

* 

a 6 trawl roller’ and two pairs of ‘nippers.’ 

*The second “g” is pronounced soft !iko [‘j”; thus gzu-&ings. 
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failure, and no better apology can I give €or the liberty I have tdim in 
writing you this Jong letter. I humbly hops that‘ my action in t h i ~  
matter may meet with your approval, as well as that of the goveriiment 

“Assuring you that I shall be happy to render you any futuro service, 
I have the honor to be, your obedient servant, 6.c.” 

The reply to the foregoing was dated 5 Westminstar Chambers, Vic- 
toria street, 8. W., London, December 1, lSSl, as follows: 

U I  have the honor to thank you for your interesting letter of the 5th 
h’ovember last in reference to the purse-seine and sot-line which you 
have been good enough to procure for transmission to Sydney, through 
Mqssrs. R. W. Cameron Q Co., of New Pork. 

U I  shall have pleasure in sending a copy of your letter to my govern- 
mt for their information, and I tendm you my best thanks for the 
tranble and attention you h v e  beau pleasad to bestow on this mattar.” 

About the middle of June, 1882, I received tho following letter, dated 
mew South Wales Government, 8 Westminstor Chambers, Victoria 
strest, southwest, June 1,1889, and inclosi~q 8r copy of one from tihe 
Colonial Secretary of New South Wales: 

“1 have much plemure in forwarding herewith a copy of a dispatch 
m i v e d  by me from the Colonial Secretary of New South Wales, re- 
questing me to convey to you the t h a w  of the Commissioners of Fish- 
eries of New South Wales for your COWSY m d  the trouble yon have 
t&en in regard to certain fishery implemants asked for by them,’) 

NEW SOUTEI WALES, 
COLONIAL SE(IRBTARY’S OFFICE, 

Bydney, Xarck 31, 1882. 
SIR: Referring to your letters, dated respectively the 18th Kovember 

and 2d December last, regarding the transmission of certain fishery 
implements by Captain Collins, of the United States Fishery Commis- 
sion, and Herr Wallem, of Bergen, Norway, I have the honor to request 
that sou will be so good aa to  convey to the above-named gentlemen 
the thanks of the Commissioners of Fisheries for New South Wales far 
their courtesy and the trouble they have taken in the matter. 

1 have the honor to be, sir, your most obedient servant, 
JOHN ROBEETSOIY. 

n e  AGENT-GENERAL FOR NEW SOUTH WALES, &ndOn. 
I have been unable to learn anything of the condition in which the 

qjparatus reached Sydney, a matter in whicl~, for reasons already ex- 
plained, I feIt much interest. 

Replying to a letter of mine asking for information relative to this 
miu,ject, Mr. S. Ymdley, secretary for tihe New South Wales Govern- 
ment agencF, writes under date of Novomber 10,18S2, as follows: 

Sir Saul Samuel has not received any communication horn the gov- 
ernment in regard to the fishery implements that you were kind enough 
to collsct and transmit to Sydney, and he fears that possibly they have 
allheen destroyed in tha disastrouv fire at the Garden Palace.” 
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GILOWTEZ, SPAWNING, EDIBLE QXJALITlES AND MANNER O F  COOK- 
ING GERMAN CARP RECEIVED F B O M  TILE UNITED STATE.% FISH 
COMMISSLON I N  ISSO. 

B y  W. VAN ANTWERP. 

[From lettor t o  Prof. S. F. Bnird.] 

To-day I can go to my ponds and catch carp of 7 pounds weight, 
which were planted two years ago the 19th of this coming December. 
Several ponds have young fry in them to the amount of many hundred 
thousand each. I Went personally and put them into shallow mater 
lying fair to the sun, with brush, stumps, and old roots to make places 
for spawning. I have sown rice and transplanted mater lilies, Qc., to 
make shade and concealment for them. We have caught quite a, num- 
ber to test their edible qualities which all pronounce not excelled by 
any of our indigenous fishes. 

I always instruct the cook to clean them nicely; then map the fish 
in a linen towel, have a large kettle of water boiling, coil the fish neatly 
in the kettle and boil fifteen minutes, then turn of€' the mater, remove 
to a baking pan without marring and put in the oven, bake and then 
baste with butter graV. A nice dressing could occupy the interior of 
the fish and the space around the sides. If  properly done it makes a, 
dish fit for a king, or a hungry fisherman. 

Momr  STERLING, ~~ONTGOhZEBY UOUNTY, KENTUUKY, 
October 31, 1882. 

GECOWTXI AND FOOD O F  CARP. 

B y  SARIUEL GIELESPIE. 

[From lettor t o  Prof. S. F. Beird.] 

Ny fish surpass all expectations in growth. They &re estimated by 
the most competent judges to weigh 4 pounds. When I received them 
from you, November 7,lSS1, they were about 2 inches long. After pnt- 
ting them in the pond I never saw anything of them uutil tho 15th of 
June. I then cornmencod feeding them twice a day on bread and pota- 
toes. I Gontinued this until the middle of July; then I commenced on 
sweet corn cut from the cob. They are very fond of this, and come as 
readily for it as my pigs. I still fed the scraps from the table, too, bu t  
corn is their favorite. On the 1Gth day of November they bade me adieu 
until next Bummer. Thex have caused quite an excitement, and people 
come miles to see them. 

MELVILLE, BUTLER Co., OHIO, 
December 14, 1852. 
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REPORT UPON A CRUISE MADE TO TIIE TILE-BISIL GROUND I N  
T H E  SMACK “ J O S I E  REEVES,” SEPTEDJ[BE&, 1YSd. 

B y  CAPT. J. W. COLEINS. 

The mea of sea bottom lying inside of the Gulf Stream, near the 
parallel of 400 north latitude, and between the meridians of 700 and 
710 20’ west longitude, in depths varying from about 90 to 125 fathoms, 
is where the tile-fish (LopAolatiks c8ammlonticeps) has been found abun- 
cinnt during the past three summers, arid this locality is known as the 
“tile-fish ground,” and here, as well as much farther south and west, 
dead Esh of this species mere seen floating in vast numbers a t  the sur- 
face of the ocean last March and April. The object of this trip was to 
ascertain by practical methods, and as complete a research as circum- 
stances would allow, to what extent the tile-fish had been depleted by 
the mortality of last spring, or if they had been practically annihilated 
in the region where they have heretofore been known to occur. The 
investigation of this subject vas therefore a matter of unusual interest, 
wliether we look at i t  from B scientific standpoint or vhether we take 
into consideration how much benefit might result to those engaged in 
the fisheries, should the tile-fish be found in anything like its former 
abundance, and it-s commercial valne be established. This species has 
been pronounced a most excdlent food-fish by competent judges, and 
there is reason to expect that its market value might halve been fully 
equal to that of many of our choice fishes had sufEcient numbers been 
talcen to place it before the public as an article of food. 

In  obedience to the tenor OP your orders that I should proceed to t8he 
tile-fishing ground and ascertain the presence or absence of the Lopho- 
latilus o7Lanzmlonticeps, I have the honor to submit the following report: 

I left Gloucester September 16 (1882), to join the schooner Josie 
Reeves, which was then a t  Greenport, Long Island, waiting my arrival. 
I had previously forwarded the fishing apparatus, trawl lines, &c., that 
I had prepared for the trip. My intention was to have started on the 
14th, but the prevalence of an easterly storm, accompanied by high 
winds, together with some difficulty I had in obtaining the lobster-pots, 
delayed my departure. 

Going by the Fa11 River line, I reached New Pork on the morning of 
the 16th. On arriving a t  the city I went a t  once to the office of Mr. E, 
G. Blaclrford, Fulton Fish Market, in order that I might learn of him 
whothor all the tanks, jars, and other materials for preserving speci- 
mens (which articles mere sent to his care), had been forwarded to tho 
smack All of these details had beon carefully attended to by Nr, 
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Blackford j and I learned fiom him that, besides the provision made 
for the preaervation of material in alcohol, there was sufficient ice on 
board of the schooner for the refrigeration of our bait and any number 
of fish we were likely to capture. 

Having ascertained these facts, I went by the afternoon train (the 
&st one leaving New Pork) to Greenport, where I arrived at  6.40 
o’clock in the evening. Mr. Barnot Phillips, who accompanied us on 
the cruise and who had joined the smack in New Pork, and Capbin 
Redmond, tho skipper of the Josie Reeves, met me at the depot. I 
went with them on board the sohooner then lying at the wharf whem 
the menhaden steamers rendezvous when in, port. 
I learned from Captain Redmond that all the material for the trip, 

mith the exception of the lobster-pots which I had sent from Gloucester, 
had been received and was snugly stowed away on board of the smack 
However, owing to the prevalence of rough weather during the pre- 
ceding four or five days, no menhaden had been caught, and therefore 
it had been imposaible to procure a supply of bait for the cruise. It is 
true, perhaps, that bait might ham been obtained from the weirs in 
tho vicinity of Sandy Hook mhen the smack left New Pork, but to have 
taken it then, with a storm of uncertain length impending, would h a w  
been very unwise, since the probabilities were that it might be unfit 
for use before a chance offered to go to sea. Under the circumstances, 
thero was nothing to do but to wait until Mondar. 

Captain Redmond thought our best chance of obtaining bait wduld 
be from the weirs in the vicinity of Greenport. Therefore, on the next 
day, the l‘ith, me procured a team and drove to all the fish traps which 
could be reached. We found, however, that the prospect of getting 
“bunkers” from the pounds was not good, for most of the pounds had 
been either torn up or so badly injured by the storm that there m 
little chance of securing enough menhaden to answer our purpose. The 
only thing that could be done under the circumstances was to wait until 
the 5shermen went out in the Sound, when, if the fish ( I  played” well, we 
might get bait from the seining gangs. 

At  daylight on Monday, the 18th, there was a smart southerly breeze 
with indications of rain. The steamers had started between midnight 
and dawn, and tho sailing gangs, which mere out early, looking for fish, 
finding the wind too strong down Gardner’s Bay, began working up 
by Greenport under reefed sails, towards the more tlheltered maters of 
the Great Peconic Bay. Altogether tho prospect of getting a supply 
of bait was not promising for that day. Towards noon, however, the 
appearance of the weather changed very much, and the aftsmpon mas 
h e ,  with a moderate southwesterly wind. 

We were reluctantly compelled to wait for our lobster-pots until the 
axrival of the eteamer from New London at 11.30 o’clock 8. m. We then 
got under way, but seeing no indications of tho presence of menhaden 
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as we ran down Gardner’s Bay, we decided to work up the Sound, feel- 
ing confident that me should havo a betrter chance there to meet tho 
fleet of steamers that had gone in that direction; there was also a 
probability of getting menhaden from the pounds on the Connecticut 
shore. When off Cornfield light-ship wo saw several (4 bunches” of 
‘6 bunkers,” but as there were no seiners in sight we kept on our way. 
The pounds along the shore, which me approached quite closely, had 
met with the same fate as those at Greenport, being rendered unfit for 
fishing by the late gale. At  about 8 o’clock ia the evening, having 
reached tho vicinity of Guilford, where there is an oil and guano factory, 
me came to anchor near Falkner’s Island, expecting to have an oppor. 
tnnity the next morning to secure bait from some of the fishing gangs 
which mere thought to bo at that place. Another reason for our anchor- 
ing mas that the tide had turned against us, and, the wind being light, 
we could not hold our o m  under sail. 

The morning of the 18th was calm and fine, and after daylight me 
saw numerous “bunches” of menhaden playing at  the surface ne,v 
where we lay anchored. At  tha t  time there mere the two sloops of a 
“sailing gang” lying at  anchor closein shore, but they did not get undor 
way until some time after sunrise, when they began working off shore, 
taking what advantage they could of the occasional  cat's-paw^," 
which, later, became more steady, though the wind continued very light. 
The boats gained little, however, and feeling anxious to secure their as 
&jbnce in procuring bait, and fearing that they might go in some other 
direction if the wind breezed np, I, with two of the smack’s crew, 
started to board them in one of our dories. We had about two miles 
to row, but the distance was soon passed over, and we boarded the 
larger of the sloops-the one having the fishing gang on board-the 
other being the carryway boat. 

Having first told tho captain of the gang that there seemed to 
be an abundance of fish near our ressel, I asked him if he would sell 
us bait enough for our trip, telling him for what purpose the cruise waa 
undertaken. Though entirely willing to furnish us with bait, so far tt9 
he was personally concerned, the captain explained that he was not 
permitted to sell any menhaden for such a purpose, but said that if 
I mould go ashore and get the consent of Captain Fowler, one of the 
proprietors of the factory, and who, me were told, is president of tho 
Qil and Guano Association, he would most gladly supply us with bait  
Accordingly we went to tho factory, but learned that Mr. Fowler had 
just driven ofX to “town (Gnilford) and mould not return for the clay. 
The foreman in charge of the factory, to whom we explainail why we 
landed, thought there would bo no objection to our procuring buit, but 
was not disposed to asaume any responsibility. 

As nothing further could be done wo retarned t0 tho Josie Reeve‘es, 
and, the mind having breezed up slightly in tho interim, me got under 
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way and stood in the direction of the sloop we had boarded, and which 
at this time had worked off on the ground a little over 8 mile distant 
from us. Soon after filling away we saw the boats out, setting the 
seine, and the breeze being too light to gain much in the vessel, I started 
off again with two of our men to buy what bait we needed if the seiners 
succeeded in making a good catch. A fair-sized ( 6  bunch of flsh had 
been snrrounded, and our men helped to gather in the twine during the 

drying in” process. The (6 boss” of the gang thought he had from 
15,000 to 20,000 fish in the net, and there was every prospect of secur- 
ing the entire lot, when, j u s t  as the men were ready to “bail out” the 
fish, a large hole mas torn in the seine (due to the rottenness of the 
twine, or the bite of a shark or dog-fish), and the bunkers went stream- 
ing out through the 6‘tear,77 leaving only a few-perhaps one-tenth of 
the whole-which were hastily gathered in one corner of the bunt, and 
scooped on board of the carryway boat. The skipper had consefited to 
supply us with bait, on condition that I should write a letter to the 
owners of the factory explainiug the purpose for which it F T ~ B  obtained.+ 
The failure to get this scliool was as much a disappointment to us RS to 
the fishermen themselves, possibly even more so, for we were very anx- 
ious to improve the favorable wind to run down the Sound, and also 
felt some uncertainty about getting bait be€ore night. 

However, another set was made by the crew of the sloop, but the 
result added but little to the first catch, the whole amounting to only 
2,200 fish, which me took on board and packed in ice. By this time it 
was getting late in the afternoon, the fish had stopped schooling, tho 
sailing gang manifested a disposition to go in harbor, and a loaded 
steamer, bound to Greenport, which wo urisuccessfully tried to head off, 
paying no attention to our eignsls, there seemed little probability of 
getting the rest of our bait before night. But a sharp lookout was kept 
for homeward-bound bunker steamers, and at 5 o’clock p. m. we were for- 
tunate enough to meet with the William A. Wells, on her way to Green- 
port with a cargo of menhaden. The captain, who I m y w  t11e Josie 
Reeves, and undwstoocl why She was there, very kindly stopped his boat 
and sold us 2,000 fish at five dollars per thousand. B e  also took our mikil. 

We then filled away and ran down the Sound with a brisk southerly 
breeze, carrying all of our light sails. A t  8.40 p. m. passed Little Gull 
Rock and at 10.30 p. m. Nontauk Point light bore SW. by W. about 6 

*This letter was writtonand addressed to  Moms. Fowler di Colburn, Giiilford, Conn., 
as follows: “Boing in want of menhoden fer bsiit vhcrowith to mako a fishing trip t o  
the grounds lying inside of tho Gulf Stream, in  tho intorost of tho United States Fish 
Commission, we have applied to  the captain of tho sloop ‘Funny,’ mho hm kindly 
COnsCllted to  furnish 118 with 5 supply on condition that  I shall write thislottor of ox- 
planation to you. I trust you mill commcnd his action in this matter, since wo have 
bcen prevented from obtaining bait for sevoral days on uooonnt of tho roccnt rough 
woathor, and becmeo of the  importance of this investigation, which might bo much 
delayed, if not rendered abortive, should wo bo nnsblo to procurc bait nom.” 
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miles distant. At  fhst  time we hauled to, steering a ELSE. course, and 
as t%here was some head sea and the wind had freshened, we took in 
the balloon jib and staysail. 

The morning of Wednesday, the 20th, was fine, with a brisk breeze 
from S.SW. About 8 o'clock, however, i t  was foggy, but soon after it 
cleared off, and the weather continued fine throughout the day, though 
the wind was somewhat variable, backing southerly for two or three 
hours a t  a time, and then hauling back again. 

At  sunrisu' all hands were called, and we began making preparations 
for setting the gear, and during the forenoon we baited 8 cod and had- 
dock trawl, eaoh having 1,000 hooks. We thought it possible in *he 
morning that we might get to the tile.fish ground early enough to make 
a set with the trawls, but the wind being moderate and variable in the 

. afternoon we did not reach deep water until 3.55 p. m., when we sounded 
in 118 fathoms, our position at that time by dead reckoning being 400 4' 
north latitude and 700 30/ west longitude, about a mile from the position 
where the Fish Hawk found tile-fish abundant August 23, 1881. The 
day was too far advanced, however, for us to set the trawls, so we hove 
to for the night. 

A short time before reaching deep water (shortly after 3 07clock) we 
saw several fin-back whales. A little after 4 o'clock we noticed three or 
four schools of small fish, which were apparently about the size of a large 
mackerel. At times they showed a ripple like mackerel or herring, and 
very frequently many of them would spring from the water together, 
making long dolphin-like jumps. We ran for the schools in hopes to 
approach them near enough to find out what species the fish were, but 
they sank before we got close enough to them, and a troll-hook which 
we put out failed to catch any." 

The evening was fine, with brisk S8.W. wind. We lay to under main- 
sail and jib with head to the eastward during the first half of the 
night, after which we jogged the opposite way. 

Thursday morning, the 21st, was overcast, with a moderate S9.W. 
breeze, but after sunrise the weather cleared off beautifully with a slight 
increase of wind. 

A t  daylight we set the trawls under sail, beginning in 160 fathoms 
and running the gear northwardly towards shoaler water. After the 
trawls mere out we sounded at the lee ends, getting a depth of 136 
fathoms, the bottom being mud, sand, and broken shells. Our position 
was latitude 400 3' north and longitude 700 28/ west. Uaptain Red- 
mond went in one of the dories (as he did during the whole time we 
were on the ground), leaving me to manage the smack with the assist- 
ance of the cook, while Mr. Phillips busied himself iu taking notes on 
this rnethocl of fishing, which he now saw for the first time. 

Being entirely unacquainted with the strength of the current in this 

* It is probnblc that tho fish mo m w  wore Inullet. 
Bull. U. 8. F. C., S3-20 April  49, 1883. 
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locality, we put four buoys on each trawl-two on an end-to make sure 
that the gear should not be loat’ by the submergence of the kegs. We 
found, however, after the trawls were set, that there was only a moder- 
ate tide setting to leeward in a northeasterly direction, and apparently 
only a t  the surface. 

We began hauliug the trawls a t  8 o’clock a. m., and picked up th6 
last dory at  10.15. Only three fish mere caught. These were a hake 
(Pliycis), a grenadier (Hacrurus), and a whiting, or silver hake (Merlu- 

After getting the boats on board we ran to the westward, the men in 
the mean time being busy in baiting the trawls, which me set again a t  
2.30 07d0ck p. m. in Erom 130 to 150 fathoms,+ our position being lati- 
tude 400 2‘ north, longitude 700 41‘ west. 

The gear was hauled late in the afternoon. We caught about 20 hake 
(Pibycis), four or five silver hake (Nerlucius), several skates (Baia), of 
which we saved two specimens, and three handsome fish of a species 
which I had not previously seen,$ besides a limited number of inverte- 
brates. All of the largest fish were iced, as well as one of the rare 
ones, which we were in hopes might prove of special interest, and which 
we preferred to keep in ice so that it vould retain its color. The other 
two were put in alcohol, as also were the invertebrates.§ 

Owing to the fact that we were uncertain about the strength of the 
current in the morning, and had so little time for the afternoon set, we 
did not put out any of the lobster pots. It is, perhaps, proper to re- 
mark here that, fishing as we were under sail, and exerting ourselves 
to the utmost to make as many trials as possible in a given space of 
time, little could be done with lobster pots in deep water, though it is 
entirely reasonable to suppose that they might be set from a vessel at 
anchor on hard bottom with excellent results. When making “flying 
sets,” to L L  try tho ground,” it is desirable that the gear shall sink as 
soon as possible, in order that it may soon be hauled in again. Lobster 
pots, of the ordinary pattern, are somewhat unwieldy and sink slowly, 
and the necessity for speedy action when fishing under sail makes it 

*These, with the uxception of the first, were put in jars, with other material (invcr- 
tebrates), and labeled “Lot NO. 1.” 

+In all cases the trawls were set at right angles to the trend of the ground, which 
here extends nearly east and west, sloping quite repidly to the southweid, so that  a 
trawl, being nearly a mile long, might be in 150 fathoms where its southern end lay, 
while at the  northern extremity there would not be more than 120 or 130 fathoms. 
It seemed desirable t o  place the gear SO that, as far as circumetances would permit, 
various depths might be ruaohed, siuce it often happens that  some species of fish whieh 
may occur in great abundance a t  a depth of, say, 130 fathoms or more, can be rarely 
taken in shoaler water, while other kinds would be found most plentiful mhereit was 
not so deep. 

$This species has since been identified as the  Sebaetoplw, daolylopterua. Immature 
specimens had previoiialy been found on our coast, but  no adults had been taken. It 
also occiirs in the Meditcrranean and at Madeira. 

dUS).” 

j This collection was labeled Lot No. 2.” 
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desirable to pull them in again before they have been sufficiently long 
on the b ttom to secure the best results.” 

hove to for the night, with the (‘jib to the mast.”t 
During the day the wind had backed easterly, and a t  sunset was 

southeast, blowing a moderate breeze. The weather at that time was 
fine, but the sun “setting in a bank” gave us reason to suppose that it 
might be less favorable on the next day. 

Friday morning, the 22d, there was a fresh southeast breeze, with 
indications of stronger mind and, possibly, rain before night. Orders 
had been given the previous night to exercise considerable care to keep 
oiir position, and so well was this attended to that at daylight we 
sounded in 140 fathoms. A t  this time the men were called out to bait 
the gear. One man was sick, therefore we set only one string of trawl, 
which wo put out at 8.30 a. III., in 125 fathoms, latitude 400 1‘ north, 
longitude 710 2l west, by dead reckoning. 

We hauled the gear a t  noon, three meii going in the dory. At  this 
time there was a strong and increasing wind with a choppy sea going. 
As there was little probability of its moderating enough to set again in 
the afternoon, we took the dory on deck, took care of the catch, and 
stowed the trawls below. 

On this occasion (“Lot Xo. 3”) we caught twenty-five or thirty hake, 
severd silver hake, and eleven specimens ‘of the remarkable red fish 
which we had first seen the day before. One of the latter was so badly 
eaten by slime eels that it was thrown away. Several of the finest 
specimens were put on ice, while the rest, with the exception of two, 
which we ate, were put in alcohol. Mr. Phillips, believing the species 
might be new to science, and deeming it an important matter to deter- 
niine its qualities a s  a food-fish, suggested that we should eat one, as 
no one could say when another opportunity might, offer to obtain fresh 
specimens. Fully concurring in his opinion, I had two of them cooked, 
and we found them most delicious, with firm crispy flesh, and UI delicate 
flavor that would be hard to equal. 

In the lobster pot only slime eels were takeu. These were placed in 
alco11ol. 

It is perhaps worthy of remark that in all the fish which were eviscer- 
*On the ground where we were fishing it would probably have made little dif- 

ference, for the slime eels (Myzino) were so plenty that  they invariably consunled 
the bait wheu the pots were set at e la ter  date, and i t  is rory likely that  their premnce 
in snch great numbers mould have prevented the entraiice of other aud more desir- 
able q)ecios, which might otherwise have been captured. 

+This is a favorite method of heaving a vessel to on the fishing ground among the 
market fishernienfrom New York to Portland, Maine. The j ib  is trimmed flat so that  
its clew is nearly amidships, or i t  is held in about the same position by a ( ( ta i l  rope” 
from the wenhher bow. The helni is then secured in such a nianner that  the vessel, 
by lying first on one tack and thou 011 tho other for greater or less time, will ho ld  
her position much closer than would be expected. However, to  accoinplish thi8 
successfully, requires the peculiar ltnowledge of thcso vessels, and the  skill to rnibnag.8 
thorn possoesed by the fishermen, and which only long experience can give. 

After h, 9, uling our trawls we ran to the westward about 10 miles and 

- 
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ated not the least trace of food was found, and I am at  a loss to know 
why species so voracious as the hake, whiting, and others, which we 
took, should be found in a locality where there is evidently little food 
to be obtained. 

The scarcity of sea-birds might be cited as an indication of a limited 
amount of small fishes, or other forms near the surface. However, an 
occasional hag (Puflnus) was seen, and several varieties of jaegers, 
which appeared more common in this region than other forms. 

A t  1 o’clock p. m. we kept off and ran to the westward 15 miles by 
the log.* At 3.45 p. m. we sounded, and having got a depth of only 
50 fathoms, let the vessel jog under mainsail and jib, on the port tack, 
slowly head-reaching to the southward. A t  sunset them was less wind 
and occasional light showers. By the exercise of much care, and sound- 
ing frequently during the night, the vesml was kept on the edge of the 
ground so closely that at 5 o’clock on Saturday morning, the 23d, we 
were in 150 fathoms. A t  this time there was a moderate S. S. E, breeze, 
but considerable ground swell, which increased somewhat later in the 
day. The sky was overcast with broken clouds, though there was no 
appearance of thick weather. 

All the men were called to bait the trawls at dawn. Being anxious 
to make two sets during the day, and knowing that we could not if we 
set two trawls at once, we baited only one string-a thousand hooks- 
which we set between 8 and 9 o’clock a. m. in from 100 to 125 fathoms; 
latitude 390 54‘ north, longitude 710 22’ west. After the trawl was 
set we left one of the dories fast to the lee end, since the ground swell 
rendered it difficult to see a buoy flag any distance. We began haul- 
ing the gear a t  11 o’clock, 8 dory going to each end of the trawl, and 
shortly after noon the men had finished the work. But little was taken 
on this haul--‘i Lot No. 4 ” i t  consisting of a few hake, three dogfish 
(h”q.ualus) and a few invertebrates on the trawl, and nearly a bucket 
full of slime eels (Nyzine),  and a single crab in the lobster pot, which 
we had fastened near one of the anchors. 

As soon as me had finished hauling we kept off southwest by west 
and ran a little over 5 d e s  on that course, when, ha8ving got a depth 
of 110 fathoms, we set one Of the trawls, which we had baited during 
the forenoon while the first one was out. The position of this set was, 
latitude, 390 50/ north; longitude, 71° 25/ west. The trawl was hauled 
at 4.30 p. m., by three men, who went in one of the dories. This was 
necessary, as one of the crew was ill, and also because a t  this time the 
increasing wind and sea made the hauling of the trawl a matter of some 
difficulty for two men to accomplish. The catch, which contained noth- 
ing of interest, consisted of about thirty hake, and a single specimen eaoh 
of dogfish (Squalus) and monkfish (Lophius), all of which we iced. 

* I  t,alrc this occasion to mentioii that tho c:Lptain of the yacht “Madelhe,” which 
lay in winter quarters at Grconport, kiudly lent tis the yacht’s patent log, which we 
found very sorriceeble. Tho log was returned through Captain Rodmond, x i th  a 
16tter of thanks and uoknowledgmont of tho favor eonfomecl. 
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The investigation having now continued uninterruptedly for three 
days, and 50 miles along the edge of the ground having been tried over, 
with not the slightest indication of the presence of the tilefish, to search 
for which was the object of the trip, and the appearance of the weather 
being such that strong winds and a rough sea might be expected for 
the next,two or three days at  least," I concluded that nothing could be 
gained by staying longer on the ground. One reason for this decision 
mas that our bait, though we had had i t  on board only five days, had 
already begun to show signs of deterioration, and it was obvious that, 
should we have rough weather for three or four days, which was very 
likely to occur at this season, the menhaden would be entirely unfit for 
use, and the cruise would have to be given up then even if there should 
be a return of fine weather. The chances, therefore, were that a longer 
stay would only add to the expense of the trip without the attainment 
of any additional results. Other important business, which required my 
attention, also made i t  extremely desirable that no time should be 
wasted. Besides all this the time for which we had chartered the smack 
had nearly expired, and Captain Redmond was very desirous of resum- 
ing his business of lobster carrying, since he feared his trade might be 
injured by a longer absence. 

I had hoped to continue the investigation for eight or ten days, at 
least, and to have prosecuted the research some distance farther south, 
though the probabilities are that little more could have been accom- 
plished, so far as catching tilefish is concerned. Nevertheless, it would 
have been more satisfactory if the weather had permitted us to stay 
long enough to settle all doubts as to the presence or absence of the 
Lo@olatilus within certain limits. However, this not being practicable 
€or the reasons given above, it was decided to run for the land. Accord- 
ingly we kept oE at  5 o'clock p. m. The wind a t  that time blew fresh, 
and continued strong and steady through the night. A t  2 07dock Sun- 
day morning, September 24, we made Block Island light. After getting 
nearly abreast of the island we hauled up more, and, passing through 
Buzzard's Bay and Quick's Hole, reached Wood's Eo11 about 9 o'clock 
a. m., jusr; in time to escape a cleuse fog which, coming in from sea, com- 
pletely obscured all but the nearest objbcts. The apparatus which me 
had on board of the Josie Reeves, and as much of the collection as mas 
considered valuable, was landed during the day, and Captain Redmond 
v a s  left free to proceed to New York as soon as the weather pormitted 
him to sail, which he did on the €allowing morning. 

Before closing this report it is proper that mention should be made 
of the efficient aid rendered by the captain and crew of the Josie Reeves 
in tho prosecution of this investigation. The cheerfullloss with which 

* m e  spell of rough easterly weather %hat begau a t  this time continued unintor- 
rnptedly for eight days, and there is little probability that  the lo& cliance would 
have offered to set trawls, especially when we consider that  a largo fleet of maokerel 
schooners was kept in harbor during a11 t,his time, and many vessels engaged in the 
cod and halibut fisheries were 1)revmted from sailing by t8he siiine oause. 
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they engaged in the most arduous labor, and tho zeal they exhibited in 
collecting and in doing all that pertained to the work we had to per. 
form, was certainly commendable, and rendered my duty much pleas- 
anter than it otherwise would have been. 

I would also improve this opportunity to acknowledge the obligations 
I am under to Mr. Phillips for suggestions which were valuable and 
well timed. 

R E P O E T  UPON THE IWANAGEMENT OW GERMAN UARP BY A MIS- 
SISYIPPI OORRESPONDENTZ 

By JOHN POST. 

[From a lottor t o  Prof. S. F. Baird.1 

About $he middle of December, 1851, I received a t  Jackson, Miss., in 
good order, twenty Carp from the United States Bish Commission. Un- 
fortunately the pond intended for their reception was stocked wi th  other 
fish, such as Sun-fish, Bream, and Cat-fish. I undertook to drain it, and 
having procured a dry-goods box about two and one-half feet square by 
twenty inches deep, I bored a number of small holes to allow the free 
circulation of the water running from a spring. I put a rock in it to hold 
it down, also a few shovels of dirt. Then I put the Carp in the box. 
They remained there eight days. I fed them on crumbs of corn bread. 
I could see some of them every day and supposed they fe re  doing well, 
but when I had drained my pond and it was ready for their reception, I 
was surprised in taking them out to find ten of them under the rock and 
dead. That left me but ten live fish, and two of them were sick. When 
I turned them loose in the pond they swain slowly off into deep water, 
and have not been seen since. I have two ponds side by side, with but 
a few feet of earth to separate them. Into the one where the box was 
was sunk I put the common fish. While taking the Carp from the box 
one of them accidentally fell in with the Oats and Bream. I had not 
seen any of the Carp until the first day of the present month, when 
boy fishing for the common fish caught the Carp that had accidentally 
got among them. The bai6 used was a worni. I measured his lengtli, 
which was 12 inches from the nose to the parting of the tail. Wheu put 
in the pond about December 26 they were each of them about 3 inches 
long. I n  the case of this one it shows a gain of 9 inches in length in 
six months. Of course, I put him with his o m  kind I have nok seen 
them, however, siuce they were put in, December BG, 1881. I suppose 
tbey are doing well from the condition in which I found that one. For 
food I give them cabbage leaves, lettuce, tomatoes, peaches, apples, and 
corn bread. I would like to know 
at what age they breed. 

I discover small fish i%their pond. 

BEANDON, FRANKLIN COUNTY, MISSISSIPPI, JuZy 30,1882. 
* Had this gentleman followed instructions to liave his poiid in  ontiro redinoss, 

and free from all other fish, hi8 mccess would doubtloss h a w  beon greater.-EmTon. 
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N O T E B  ON THE HALIBUT FXSHERIES OB 1881-’83. 

B y  CAPT.  J. W. COLLINS. 

The importance of the fishery for fresh halibut, the apparently rapid 
diminution of the species wherever it has been sought, causing thereby 
more changes in this industry than are noticeable in the other food- 
fisheries, seems to make it desirable that a record of the leading events 
connected with this business (so far a t  least as relates to the abundance 
of fish on certain grounds) should be kept. Two events of a remarka- 
ble character, and which seem worthy of special mention, have occurred 
during the seasons of 1881J82. These are (1) the discovery of a new 
fishing ground, and (2) the occurrence, at a season when it was least to 
be expected, of halibut in almost unequalled numbers in a well-knowii 
and long-frequented region. The following account of the events al- 
luded to is based on such facts as could be gathered from the halibut 
fishermen during my stay a t  Gloucester this summer (1882), and though 
not at all exhaustive may possihly prove of some interest. 

As a rule, during most of the season of 1881, and particularly in the 
fall, halibut were soarce on the more frequented fishing grounds along 
the edge of the outer banks. Consequently the inducement was great 
for the skippers to seek new and untried fields, where, perhaps, fish 
might be found in undisturbed abundance. With this end in view, 
Cape. George H. Johnson, of the schooner Augusta A. Johnson, in the 
autumn of 1881, crossed the Grand Bank and fished in the deep water 
on its eastern dope, where, so far as I know, no systemstic research 
had previously been made.” Anchoring in 110 fathoms-Iatitudo 430 
55’ north, longitude 490 OS‘ west-he found halibut abundant, and 
made large catches on trawls set to the eastward of his vessel and in 
somewhat deeper water. In six days’ fishing he secured a fare of be- 
tween 50,000 and 60,000 pounds of halibut, most of which were large 
(( gray?’ fish.+ The same schooner on her next trip-this time coni- 
manded by another man-revisited the new ground, but  the winter 
-- 

* I was told by an iicquaintanco several years ago that  a vessel had looked for hali- 
but  along the eastern edge of the Grand Bank as oarly as 1877, but  had failod to find 
a,ny, tho skipper reporting that the bottom declined so suddcnly th&t it \vas imprnc- 
ticable to  attempt to  anchor or sot trawls. The late rusonrchos Iiavo shown that  the 
statement was entirely wrong, and give reason to  doubt the probability of tho vessel 
having visited the doOp water on tho cast side of tho Bank. 

t It is somewhat remarkable that  when halibut aro found on gronnda not prcvi- 
ously fished largo poroentago of tho catch aro gunorally “gruy” flsh, and with rare 
exceptions these arc above tho averclge size. Iuatancos are somewhat uuconimon 
where medium sized “white ” halibut have prodominated OII nnmly tried fields, but 
such instances have, however, occasionally occurrod. After scveral years’ fishing in 
‘one locality tho quality of the halibut generally improves, tho fi& buing ot‘sniuller 
size and in fiuor condition. 
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season had then so far advanced that there was a constant successiou of 
furious gales. The prevalence of strong northerly minds caused an 
unueually rapid flow of the polar current (which often sweeps down by 
the eastern side of the Grand Bank with such velociky as to render 
fishing nearly impracticable), and in consequence of this combination 
of unfavorable circumstances, very little mas accomplished. In the 
spring of 1882 Captain Johnson went to this place again and had re- 
markable success. His good fortune was soon noised abroad, where- 
upon many of the other halibut schooners made similar ventures, the 
result being that the eastern side of the Grand Bank mas pretty thor- 
oughly ‘ I  tried over?’ from latitude 430 15’ to 440 30’ north, in depths vary- 
ing from one to three hundred fathoms. A t  many points along this 
stretch halibut were abundant, but a strong polar current caused the 
fishermen much loss of gear, whilst the prevalence of dense fogs, to- 
gether with the proximity o€ numerous icebergs, rendered fishing in 
that locality so hazardous that the majority of the skippers were glad 
to resort to other grounds, even where, perhaps, Qhe prospect of finding 
large numbers of fish was not so good. Several of the vessels lost 
most of their trawls before they had secured a full fare, and few that 
fished on the eastern side of the bank returned to port without having 
met with some damage to their gear.” The icebergs sweeping down 
from the north, borne along by the swiftly running currents, were a 
source of great danger to the vessels lying at anchor. Huge mountains 
of ice mould often appear suddenly out of a dense fog so close to the 
schooners that the startled crews were frequently alniost compelled to 
cut their cables to prevent collision. Captain Johnson told me that 
on one occasion he counted twenty-eight bergs within sight of his res- 
sel, and one of the number lay grounded for nearly a meek-all the. 
time he remained at a n c h o r n o t  more than a mile distant, in water 
probably not less than 125 fathoms deep. It is scarcely necessary to 
say that in a rough sea one blow from such a monster ~ ~ o u l d  crush a 
fishing schooner as though it were an egg-shell. 

The fact, howerer, of halibut having been found in abundance off the 
eastern, or rather, perhaps, the southeastern side of the Grand Bank, 
is a matter of more interest than mould appear a t  first glance, since it 
permits us to form a better idea of the winter habitat of certain schools 
of this species, and also to judge more inteIligentIy concerning the 
spring and fall migrations, about which, heretofore, only indofinite and 
uncertain ideas could be formed. For several years previoud to the 
discovery of the deep-water fishing-grounds, it was noticed by the 
fishermen that, during tho minter and early spring-from about the 

*Where strong currents prevail h dccp water tho buoys which mark the position 
of the trawl-lines are drltgged beneath the surfaco of tho water by tho great strain on 
the buoy-line. Those buoys, bomg gonorally soft mood kegs, arc brokcu by the 
pressure of tho water, when they hevo been submerged to any considcrablo dopth, and 
the result is that there being nothiug t o  support the buoy-line-the only meens by 
which the trawl can bo recovercd-tho n,pparatus is lost. 

-- 
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middle of January to the last of April-the schools of: halihut found on 
the body of the Grand Bank, between 43030‘ and 450 north latitude, ap- 
peared to come from the east or southeast side of the Bank, arid almost 
invariably moved slowly but steadily across the ground in a westerly 
or northwesterly direction. A vessel might obtain remarlrlrably good 
fishing for two or three days, perhaps for a shorter time, but the hali. 
but would suddenly disappear and nolie could be taken. It frequently 
happened that on such occasions a change of position-the schooner 
moving 6 or 6 miles in the direction which the fish were lznowii to 
be going-might result in the school being overtaken again, aud in the 
capture of a full fare. In  some instances a skipper might be able to 
;i keep run I) of the fish for several days, and while they were passing 
over a distance of 20 to 30 miles, and inany statements could be 
cited of a character to verify this assertion, though it moulci proba- 
bly be superfluous to do so, siuce these matters have been quite fully 
discussed in the account of the halibut fishery, where, perhaps, they 
more properly belong. As it may be a source of wonder to many how 
any intelligent idea could be formed by the fishermen of the direction 
in which the halibut were moving, the following explanation should be 
offered : 

The custom is for the Grand Bank halibut schooners to fish with 
trawls, each more than a mile long. These are &et out from the vessel, 
from which, as a center, they radiate in the form of st star, stretch- 
ing out in six long lines like the tentacles of the nautilus. A school of 
halibut approaching from the east would first be caught in great abund- 
ance on the lines set in that direction, while the trawls 013 the west side 
of the vessel would get comparatively few fish. On the next set the 
catch might be pretty equally divided, whilo succeeding hauls would 
show that the fish had moved so far tliitt only the ((tail elid” of the 
school could be reached by the farthest ends of the western trawls. 
As soon as this occurred, any intelligent skipper, understanding the 
habits of the species, could form a tolerably definite theory as to how 
fast the halibut were moving and also the course they were pursuing. 
Notwithstanding it was apparently well known that the halibut were 
migrating a t  such times, only tho most vague and indefinite ideas were 
formed as to the place from wliich they came or whither they went. Na 
one seems to have entertained the thought that they ‘‘ hung around7) 
the edges of the Bank in deepwater after leavingthebody or shoaler por- 
tions of the ground. That the halibut came from some undiscoverecl 
bnnk to the eastward and passed across the Grand Bank on tlieir way 
north and west towards Newfoundland, the Gulf of Saint Lawrence, 
Labrador, etc., was, I think, the general belief of the fisher me^^, a t  
least, of such as took the trouble to formulate any theory. Tho dis- 
covery of halibut along the east side of the Grand Bank seemingly 
settles this question, and i t  is undoubtedly a fact that tho groat scliools 
of this species, which for many years have been known to migrate 
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northwesterly in the spring, mako their winter residence on the eastern 
slope in depths varying from 100 to probably 400 fathoms. 

Fortunately, halibut were discovered in remarlcable abundance in 
the early summer on another and well-known fishing-ground, thus ren- 
dering it unnecessary for the fishermen to be longer exposed to so many 
losses and perils as they had experienced on the east side of the Bank. 

On the deeply submerged plateau which extends in a northwcsterly 
direction froin the northwest prong of the Graiid Bank to Saint Peter’s 
Bank, forming a sort of border to the southern end of Green Bank- 
by which name this stretch of bottom is usually called by tho fisher- 
men-in depths varying from 112 to 250 fathoms, halibut of the finest 
quality, and in extraordinary numbers, mere found. This locality has 
been famous for the abundance of halibut in the spring of the year 
since the discovery of the decpweter fishery in  1875. In April of that 
year the vessels, driven off the shoaler parts of the Grand Bank by im- 
mense masses of field-ice, sought to catch fish in deeper water, and halj- 
b u t  were found exceedingly abundant off the northwest prong of the 
Grand Bank in depths varying from 100 to  200 fathoms. During the 
whole season-even as late as Septeriiber-these fish were caught a t  
about the same depths nearly the entire length of the slope extending 
from the northwest prong to Saint Peter’s Bank. And in such num- 
bers did they occur that few vessels fishing in the locality failed to get 
full fares, while most of the Beet made extraordinary catches. Since 
1875, however, notwithstanding the fact that large schools of this 
species have been found off Green Bank almost every spring, it has ap- 
peared from tho movements of the fish that they were migrating to 
more northern regions, and that they were only passing over these 
grounds, pausing slightly, perhaps, in their course, or, a t  least, moving 
slowly.* 

For a period of fou r  to six weeks, generally in March arid April, 
large fares were obtained between the northwest prong of the Grand 
Bank and Saint Peter’s Bank. After that interval, however, the fish 
became ficarce, and rarely did it happeu that they were sufficiently 
plenty during the summer for vessels to obtain good €ares there.? This 

On several occaeions the movements of t8hcse fish liavu bcen pretty definitely 
traced along tho soutlwestern Ride of Saint Peter’s Bank and into the-deep mater be- 
tween this bank and the shores of Newfoundland. Without doubt a portion of the 
Green Bank spring school is found in  summer on the west coast of Newfoundland in 
pursuit of capelin close into the shore. 

t In  this connection i t  may be Well  $0 mention that  in the summer of 1878 the 
schooner “Gwendoleu” found a new fishing-ground some 20 miles to the southwest 
of Saint Peter‘s Bank, in a depth of about 200 fathoms, where no soundings are laid 
down on the chart. She siieceeded in taking several large fares, but  othor schooners, 
learning of her good fortune, resorted in  such numbers to the same grounds, that, in 
September of that  year the school had been brokcu up, nor has any large catch of 
helibut bcen made on that ground since. Allusion to this fact is made here because 
the locality is not far from that  region off Green Banlt now under discussion, and also 
because, with this exception, halibut have rarely been found abundant iu  the suninicr 

- 

its immediate vicinity since 1875, until the prpsent year. 
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s8ason has, however, been a marked exception to the general rule, and 
the fact of the abundance of halibut a t  that point during the present 
year is all the more remarkable, inasmuch as mhen the schools hasye 
been broken up on other fishing gronuds, or the fish forced to leave 
their favorite resorts during a portion OS tlie year, they rarclly return 
to stay in such abundance. Prom early in June until late in October 
the species has occurred in almost unpreccdeiitrd numbers 08 the 
southern part of Green B:irtk in depths ranging from 100 to 280 fathoms ; 
whereas, in former years, even when halibut have been most plentiful, 
a dearth has usuaIly occurred on all tho halibut grounds in the latter 
part of September and in October and November. Daring those 
months, however, of this year (1882) wonderful catches have been 
made, several fares of from 40,000 to  75,000 pounds haring arrived at 
Gloucester. Tlie following are a few of the many instances of large 
captures made on Green Bank during this season : One of the first 
fares to arrive from that locality-possibly tho first-was brought in 
by the schooner Isaac A. Chapman, which reached Gloucester on June 
25,1882. She had on board above 80,000 pounds, four-fifths of which 
were “ white.” The following detailed account of the amount and value 
of her fare appeared in the Cape Ann Advertiser of June 30, 1882 : 

6‘ Schooner Isaac A. Chapman, Oapt. Augustus (3. Hall, arrived from 
a Grand Bank trip on Sunday, bringiug in 81,000 pounds of halibut and 
5,000 pounds of codfish, stocking $4,303.GG7 the crew sharing $145.30. 
She was absent nineteen days, of mliich time two days were spent in 
Nova Scotia ports waiting for bait.” 

Captain Hall told me that these fish mere caught at a depth of 112 
fathoms in latitude 450 04‘ north, longitude 540 59‘ west. He fished for 
eight days altogether, during the first two of which he was in shoaler 
water, and caught only 4,500 pounds of halibut, so that 76,000 pounds 
were taken in six days. 

September 11 the schoouer Gertie E. Foster arrived home from 
Green Bank, bringing in a fare of 78,625 pounds of halibut. Captain 
Olsen, who commanded her, told me that he had made several unsuc- 
cessful attempts to  catch halibut on the Western Bank and Banqne- 
reau. 

On the 4th of October the schooner WiIIie M. Stevens arrived with 
about 80,000 pounds of halibut, caught near Green Bank a t  a depth of 
260 fathoms. Tho vessel, however, lay anchored in 220 fathoms, her 
position, according to Captain McInnis, being latitude 44O 58’ north, 
longitude 540 33’ west. 

A few days later the schooner Grace L. Pears arrived with a “big 
trip,” caught near the same locality, tho foIlowing notice of which mas 
published in the Cape Ann Advertiser of October 13,lS82 : 66 Schooner 
Grace L. Pears arrived from a Bank trip on Nonday (October 9) with 
70,220 pounds fresh halibut, which vere sold to the Atlantic Ealibut 
Company for $3,GOG.G1, her crew sharing $119.39.” 
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On October 28, the Augusta A. Johnson arrived in Gloucester from 
Green Bank with a fare reported to be between 50,000 aucl 60,000 
pounds of fresh halibut. 

I n  conversation with the captains of several halibut schooners 1 
learned that Inany attempts haye been made during the summer and 
fall to catch halibut along the southern edge of the Western Bank and 
the southwest prong and eastern edge of Banquereau, but these have 
rarely been successful. The captains of these schooners were induced 
to make these trials because the greater portion of the fleet had resorted 
to the vicinity of Green Bank, where the vessels lay close together, fish- 
ing on a small mea of sea-bottom. As a result of this crowding there 
was much loss of gear, which rendered the trips far less profita>ble than 
they otherwise would have been. With scarcely an exception, however, 
so far as I have been able to learn, the vessels, after making the at- 
tempts already alluded to, were obliged to go to Green Bank in order 
to complete their fares. It may be interesting to note that, whereas in 
former years the halibut taken in the region under discussion (Green 
Bank) were nearly always of large size, the ‘ 6  gray’, predominating, this 
year the reverse is the case, for the fish caught there have nearly all 
been of medium size and of much finer quality, averaging from two- 
thirds to seven-eights “white.)7 Mention should be made here of the 
capture of halibut along the southwest part of the  Grand Bank, during 
the first part of this p a r  (18S2). Several fine fares were obtained on 
the western slope of that Banlr iu depths ranging from 150 to 300 fat& 
onis between the extreme southern point of the Bank and 440 north lat- 
itude. Much difficulty has, however, been experieuced in fishing off the 
soutbern peak, as well as on the eastern side of the Bank, from the 
strong polar current, though this is not generally a source of trouble on 
the western side of ths Bank, north of lat. 430 30‘. It appears, how. 
over, that halibut were scarce along the southwest Elope of thp Bank 
during the summer months, though occasional fares were possibly 
taken in that locality since the spring. From information derived from 
the most reliable sources, however, it appears that nearly all the ves- 
sels engaged in halibut fishing 1lavO resorted to Greon Bank since July. 
It is undoubtedly trne that the small number of vessels engaged in this 
fishery has been favorable to their obtaining large fares throughout the 
entire season. Had the fleet, as in 1578 and 1879, been composed of 
forty or forty-five, instead of only fourteen or fifteen sail, there is no 
doubt but that the school of halibut on Green Bank would have been 
broken up after two or three months’ fishing. And, if not, it is certain 
that the accumulation of lost gear on the fishing gouncls would have 
rendered profitable fishing in that locality a p r a c t i d  impossibility.* 

* When a lorgo number of vessels arc fishing OLL a small piece of ground tho ruclnlt 
is that the trawls of one vessel aro generally set over those of miother, until, in some 
cases, the  gear of several fichooners ie piled, 80 t o  spoak, in inextricable confusion on 
tho bottom. This method of setting renders i t  rlimeult, if not impossibb, for any 
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GRATIPYING RESULTS O F  PROPAGATING GERRIAN UAICP-BREAM 
AND UARP I N  PONDS TOGETUER-TAELE QUALITIES O F  CARP. 

B y  H. B e  DAVIS. 
[Letter to Prof. S. F. Baird.] 

I constructed a small fish-pond in February, 1880. For this purpose 
I drained a valley below a spring of water, clear as crystal, and which 
flowed into a small creek. Leaving a portion of the undergrowth for 
shade and feeding-ground, I put into this pond thirty-two carp. A part 
of them were of the scale variety and some leather. Soon after, as I 
wrote you on a previous occasion, the dam broke and I lost all except 
five, four of which were scale carp. When the dam gave may in June of 
1880 the five fish averaged 11 inches in length. They were about 3 inches 
long when received three months previously. So much for carp raised 
partly in northern waters (say, nine mouths) and partly in southern 
waters (say, four months). Well, on or about June 1,1881, I examined 
this pond which had contained the fire carp. Only four large carp were 
found, three scale and me leather. These measured 18 inches in length. 
There were several hundred young carp, all about 3 inches in length. 
I was delighted with this, and went to work to construct other ponds. 
I built two ponds on a small stream, both fed from a cold clear spring; 
the upper was a small deep one, and .the lower pond coverR a con- 
siderable space, though very shallow, not averaging more than 15 
inches deep. In  April or May of this year I examined these ponds 
(stocked with the yoirng carp mentioaed above) and discovered a great 
difference in the growth of the fish in the two ponds, aiid yot i t  mas the 
same water and the same kind of bottom. The fish in the small deep 
pond mere only G or 7 inches in length, while those in the pond below 
covering about twice the apace were 12& inches long. The bottoms of 
these ponds were partly sand on the edges and in the center black mud, 
or swamp muck, as some term it. Both ponds, as in the case of the 

one to  recover the whole of his trawls. The trouble is increased, too, because each 
one of tho fisherrucn, on account of this niixiiig up of the apparatus, fiiids liis labor- 
sevore enough under tho most favorablc oiroumstances-much aclcled to, and, feeling 
resentful and aggrieved thereby, rarely hesitates to  cut any trawls that  ho may haul 
up, arid which do not belong to the vesscl ho does. This “shughter of gear” if once 
begun, goes on increasing from day to day, each onc, prompted by a spirit ofrctoliutioii, 
 BOO^ seeking, rather than evading, tho opportunity to destroy the apparatus of rival 
vessels. It is t rue that this is not alwsys the case, but i t  is easy to NOC that  withthe 
utmost forbearance thoro must, under such circurnstimces, be a great loss of trntvls, 
and the result is tha t  the ground soon beconies so covcrod with :I iriass of lines &lid 
hooks that  i t  is next t o  impos8ibk to recover a trawl that  ]ins beou set on it. T’ho 
hooks of tho tPitWlt3, drawn ovcr the bottom by tho current or tho striigglos of tho fish, 
catch in the lost gear and beconie so entangled that it rarely h:ippens all call bo hanled 
back. As, however, tho lhos doc:cy vury rapidly on tho bottom, tho ground, if do- 
sorted for a few wcok8, will be found ‘( oloan” again. 
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first, were only partly cleared of trees and bushes, so that the carp 
could have plenty of shade and feeding-ground. 

NOW comes the most interesting part of my experiments. I n  the lat- 
ter purt of February or the first of March of this ‘present year, I con- 
structed another pond some distance from the others, they being very 
near my Bousr. It covered more space than any of the others, but 
TWS very shallow, not over 6 inches deep in  the deepest p u t .  I trans- 
ferred six CiLrl) from one of the above ponds to this new pond, itnd in 
addition put in one hundred and sixty bream. At that time the carp 
were not over 4 inches long. Today, after fincling that the spring had 
failed and the pond was fast drying up, I let off the water and trans- 
ferred the fish to a new pond j u s t  finished. I was surprised at  the large 
growth of the carp as well as the slow growth of the bream. The largest 
of the six carp, now one year and tliree or four months old, ineasnred 17 
inches in length and weighed full 29 poundh. The bream were only a 
little larger than when put in. These carp in six months had grown 
from 4 inches in length to 17, and hac1 not, been fed once. I forgot to 
mention that the fish in the small deep pond had been fed while those 
in the pond below, where the fish grew to more than twice tho size, had 
not been fed. In  this pond that I drained to-day I fiiid plenty of young 
bream, but what puzzles m e  is that I find any quantity of small fish 
about three times their size. 

I would think these were young carp if it were not for the follow- 
ing reasons: First, the carp that would have spawned them are only 
a little over one year old. Second, the inouth resembles the carp in 
shape, but does not have the thick lips of a carp; on the contrary, the 
lip is very thin. I have never seen anything like them here, and it may 
be that they are carp. These large carp taken from this pond, as you 
will see from reading above, are only a fraction smaller than my  carp 
when they spawned last year, though they were two years old. I have 
secured several specimens and placed them in a large basin of water to 
await further developments. 

My conclusions briefly are as follows: Pirst, that in southern waters 
it makes no diffcrence whether the water is clear or muddy. Second, 
that it matters not whether the bottom is muddy or not. Third, that 
if they are not crowded, or, in other words, have plenty of feeding- 
ground, it is not necessary to feed them. Fourth, that they do not, in 
my judgment, “kettle” in the winter in this latitude. Fifth, that they 
mill certainly spawn in two years if properly cared for. Sixth, that 
they are not-full of bones, and do not; taste of mud, a8 some would have 
us think, but, on the contrary, are very free from small bones, and are 
a most excellent table fish, to which several who have dined with me 
will testify. 

. 

MACON, BIBB COUNTY, G~~ORGIA,  August 26,1882. 
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RE P O R T  RELATIVE T O  THE GENERATICH AND ARTIFICIAIt 
FE(:I[TNDATION O F  OYBTERB, ADDDREBSEPD TO TRE MINISTER 
OW THE MARINE AND TEE COLONIES.* 

B y  RI. BOUCHON-BRANDELY, 

EIECRBTARY OF THE COLLEGE OF FRANCE. 

Since the creation of the ostracultural industry, the administration 
of the marine has not ceased by divers ineans, grants of money, 
missions, etc., to encourage all attempts having for their object the de- 
velopment of this industry. It is undoubtedly to this that ostracult- 
ure owes its present prosperity and the constant progress i t  has real- 
ized, zt progress which was shown in so worthy a maniier a t  the expo- 
sition a t  Bordeaux. 

Faithful to this tradition, you have been good enough, monsieur, to 
authorize us, under your auspices and with your encouragement, to 
make the investigations of which we herewith present an account. 

These researches commenced in the College of France in 1880, in the 
laboratory of comparative embryogeny, under the direction of M. 
Balbiani, the eminent successor of M. Coste, who has aided UB with 
his counsel, have been pursued in this same laboratory and upon digor- 
ent points of' our coast, and they relate to  : 

1. The sexuality of the French oyster (Ostrea edulis) and the Portn- 
guese oyster (Ostrea angulata). 

2. The fecundation, the incubation, and tho development of tho eggs 
and embryos of both species. 

3. The possibility of interbreeding [crossing] them. 
4. The artificial fertilization of the Portuguese oyster. 
This outline report does not permit us to give the questions which 

we have studied that extended consideration which they deserve, so as 
to touch upon all their aspects; we will have the honor, however, of 
shortly presenting to you a inore complete report on this subject. We 
now occupy ourselves more particularly with our experiments in the 
mtificial fecundation of the Portuguese oyster j these are what appear 
to us to be of the most ilnniediate interest. 

THE PORTUGUESE OYSTER. 

The mollusk known under the name of the Portuguese oyster has not 
existed upon our coast for more than thirty years. Tho Museum 
Delessert, Lamarck collection, possesses the Only specimen which we 

*Rapport rolatif la g6nhalion et d la fdcowlation arl@eielle des huttree, adread au 
minietre do la marine et de8 coloitics, par M. Uouohoii-Urandely, secrdtairo du ColUgge do 
France. Jottrnal ofleiel do la llt$ublipue B'rangaiee. Duocubor 16 ana 17, 18811, pp. 
67624764 and 677847~2. Translated, with notes, by JOHN A. RYDER. 
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have. Its introduction and acclimation into our waters are due en- 
tirely to an accidental cause. A vessel coming from Portugal brought 
back a cargo. ;Entering the Gironde after a long voyage, the captain 
thinking the oysters were dead had the whole ship-load thrown into 
the water, on au old bed called the Banc du Richard. Having found in 
the Gironde a medium almost identical with that from whence they 
came, and the conditions favorable to their propagation, they have 
there multiplied in such proportion that from the Pointe de Grave to 
beyond Banc du Richard, that is for an extent of nearly 30 kilometers, 
they form a vast bed, the extent of which will soon be limited only by 
the banks of the river. 

The natural history of this mollusk has been imperfectly known, and 
the accounts of it are very vague. We may compare them with the 
common oyster, from which they diff'er as follows: 1, in their form; 2d, 
in the taste of their flesh; 3d, in their habits; 4th, iu respect to their 
sexuality. 

It is superfluous to here describe their external form, in that it does 
not recall that of 0. edulis. 

As to the taste or flavor, no confusion is possible to a palate in the 
lea& experienced. AR to their habits, we know that they delight in 
brackish and muddy waters, and that there they multiply in preference 
to all other situations. We find them, in fact, in the Gironde, in tho 
approaches to the h e  d'Ol&on, a t  the mouth of the Charente, where 
the waters have a specific gravity of between lg to 3 degrees (1.009 to 
1.020). They still multiply in the Basin of Arcachoii but meagerly, and 
only in such places where they are sensible of the influence of fresh 
water. It is fitting in this connection to allude to a singular phenome- 
non a t  that place; it is, that the oyster of the Tagus there becomes 
infartile after a certain length of time, to such an extent that they soon 
disappear in the basin if a complement of sexually mature iudividuals 
are not brought there a t  intervals to perpetuate the species. 

I n  respect to  sexuality, the difference between these two mollusks is 
very great ; most radical. Ostrea edulis is hermaphrodite; 0. aNgulata 
is  unisexual or diecious. We have opened more than 10,000 in all 
phases of reproductive activity, and we have not seen a single one of the 
I&ter of which the sex was doubtful. They were all either exclusively 
male or exclusively female. 

No less marked is the diEerence in the mode of reproduction. The 
eggs of the common oyster are fecundated within the valves of the 
parent, apparently within the openings of the oviducts ; those of the 
Portuguese species on the bosom of the waters. The first cannot de- 
velop outside of the incubatory cavity of the parent; the second undergo 
their development in the open currents. The larvae of 0. edzclis, iu order 
to live, develop and attain the errant or pelagic stage of their existence, 
are dependent upon the albuminous liquid secreted by the mother ; 
those of 0. angulatu, more vigorous, more independent, and altogether 
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more active, transport themselves into the living waters to there take 
up the nutritive matters which are necessary to transform them into 
spat. 

HYBRIDIZATION. 

There are, therefore, great differences between the Portuguese and 
commonoyster of our coasts,not onlyfkoma conchological pointof view- 
that is to say, in respect of external form-but also as regards their 
malacological and embryological peculiarities. The characters of each 
are BO well marked that the question of hybridization, which has so 
alarmed our maritime population, would not have needed to be raised. 
We understand that, according to a preconceived theory of certain cul- 
turists, these two rival species of oysters are susceptible of crossing. 

The Portuguese, on the one hand, tending to abase the purity of our 
race of oysters; on the other, on account of its fecundity and vitality to 
replace the common oyster, to invade our banks, to ruin our propagat- 
ing parks. This prediction.has happily not been realized, and our oys- 
ters, also those of Arcachon, those with the fine and nacreous shells of 
some of the rivers of Bretapne, the p e e n  oysters of Marennes, the deep- 
water oysters grown on the sands of d)Olonne, have lost nothing of their 
pnrity and primitive qualities. We consider it useless in this place to 
state the weighty reasons which imp91 us to combat this theory. 

We would simply remark in this place that it is now newly thirty 
years einco the Portuguese oyster has been introduced into the waters of 
Arcachon. If they have exercised the influence which has been sup- 
posed upon the nativeoysters of the basin, we cannot find any evidence 
at this ostracultural etation of 8 singleindividual which shows the effect 
of hybridization. 

On the other hand, not 8 single bed can be cited where they have 
caused ruin and diminution of fertility. Have they injured the oysters 
of Arcachon 3 The marshes not transformed into parks; the canals of 
the basin, are they less productive than in times past t The banks of 
Brittany? still so rich (the Portugueeo oysters have been cultivated in the 
rivers of Auray and La TrinitO), have they suftered in the least 9 Does 
the dredger of to-day encounter many Portuguese or hybrid opters t  
No. These fears, we repeat, &re not justified, and this for the reason 
already stated, that the two rival bivalves lire and are adapted to eu- 
tirely different environments. Moreover, the following expcriments 
demonstrate scientiflcally the inanity of the doctrine of hybridization. 

The surest means of discovering if cross-fertilization would take place 
consisted iu bringing into contact the generative elements of the two 
species participating, or supposed to, in this act. It is in this may also 
that we shouid proceed when we would learn if the individuals of allied 
species or varieties of the s m e  species are snsceptible of concurring in 
the production of a being. Very often, when closely allied species or 
varieties of the same species mere used, the cross-fertilization would 
not end in the production of living embryos. The elements sometimes 

April IO, 1883. Bull. U. 5. F. C., 8!2--21 
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blended properly and fecundation took place; sometimes also the o d e  
mould segment and attain a more or less advanced degree of devolop- 
ment, etc.; but when these same elements were brought into immeilia$e 
contact they remained unchanged, and ended in absolute sterility. 

This is precisely what we have observed in the course of direct attempts 
a t  hybridization which we have made during the past two years1aSt  
year and this. 

At different times and under different conditions me hare brought the 
eggs of the Portuguese oyster and the milt of tho common oyster into 
contact, and vice versa; ncrer under these experimental conditions, the 
sexual elements not being brought into contact naturally, bas there 
been a trace ot evidence of succcssful fertilization or of development. 

ATTEMPTS AT A.RTIFlULaL IXPREGNATION. 

When after two years we had learned for 8 certainty that the sexes 
of Ostrea anguluta were conflned to separate individuals, we imtueditttely 
conceived that it was possible to artificially fertilize the eggs of this 
molluslr. We mere likewise encouraged by the experiments which 
Brooks, of the Johns Hoplsins Uzlire?sity of Baltimore, had made upon 
Ostreu virginicn, likewiso nnisexual, and which had enabled him to 
follow tlle development of the embvos to the formation of the shell. 

We began some experiments in the laboratory of embryogeny of the 
College of Prance, which, without being conclusive, indicated none the 
less the path to bo pnrsued, and the manner in which our experiments 
were to be conducted. In  the course of the same p a r  these experi- 
ments were repeated a t  Arcachon without much success. Last year we 
obtained mobile l a m a  for tho first time. The observation much sur- 
prised us; we had not long to wdt,for after an incubation of only 
twelve hours, a precocious outward manifestation of life was apparent, 
for already in this phase of their evolution these larvae presented t l ~ l  
appearance which loft no doubt as to their definitive form. 

On the other hand, we have found nothing in what has been pub- 
lished 011 tho suQject of the incabation and transEorniation of the eggs 
of Ostrca edulis which r e c a b  the aforementioned phenomenon of pre- 
cocious movement which had not, we believe, been observed before.* 
The advanced state of the season where we were, and the difficnltiea 
which we had to procure Portuguese oysters at Arcachon in a oondi- 
tion fitted for spawning purposes, did not permit us to continue the 

'At the time when they occupied themselves busily with the artificial focnndation 
of fish ova, tho two Vosgian fiehurnien, Gehin and RBmy, sought to discover, or had 
Rtntod that i t  would bo possible to troat tho eggs of the common oyster, the only na- 
tive species known 8% that time, by the same methods. But the Iiermaphroditism of 
the mollusk having been demonstrated, they were obliged to  abandon this hope. 
Moreover, had the artificial focnndation been possible, i t  mould have boon of no con- 
sequence industrially, for the reason that tho eggs and spbryos of 08trea edulis oannot 
dovolop outdde of the incubatory cavity of tho parent. 
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experiments profitably, nor to settle those questions vhich were still 
obscizre. A t  the end of last season me little thought, considering 
$he slowness with mhich our studies had progressed, that we mould be 
able in a single campaign to solve the problem of artificid fertilization 
appliwble to the ostracultural industry; vie vere dso not at first as- 
sured of our. ability to produce the manifestation of the phenomena 
which we have observed with 60 much interat  and upon whictb rested 
our hope of final success. 

In recommencing the work we were obliged to make choice of a con- 
venient sfation for our experiments. The station of Vcrdon, situated 
on the left bank of the Gironde, at a distance of several kilometers from 
the mouth of the river, seemed to us to combine all the desired advan- 
tages. We were assured of finding there theoysters fitted for spawning, 
as well as suitable water. In fact, the Grst attempt which wo made in 
artificial impregnation in fourteen hours afterwards reeulted in the 
production of mobile lamb, notwithstanding that the season for the fry 
had not yet arrived, commencing at least a month later. 

M. Tripota, one of the veteran ostraculturists, and at the same time 
one of the most competent, very williugly, at the request of the CUM- 
missioner, M. Jonan; pIaced at our disposal, with a grace and disinter- 
estedness for which we are under great obligations, two beautiful un- 
submersible claims which received fresh water for several days during 
the spring tide, and which were soon arranged for our use by means of 
some alight internal alterations. Separated from each other by a 
straight, massive wall of earth, these tmo ponds, with an area of about 
100 meters each and an average depth of SO centimeters to 1 meter [?JS 
inches to 3 feet], mere placed in communication by means of a pipe, 
wLich was closed at  either end by a sponge to keep out any sediment 
in  susponsion in the water. In this manner all doubt as to tho origin 
of the spat which was collected was guarded against. 

For the outlet, an apparatus consisting of a wall of fine sand confined 
by boards permittcd the water to percolab tlzrough it, but prevented 
the embryos from escaping withit. The lomeruost clair@ only was 
utilized in our experiments. Tho uppermost Claire, in which we stored 
$he mater whenever it was pobsible, served as a reservoir from which to 
decant, the supply-pipe allowing nothing to pass into the experhental 
Claire except clear mater. 

This arrangement completed, the products of artificial fecundation, 
impregnated in various mays, were poured into tho esperimental reser- 
voir. This took place in the second week in June. 

According toeour belief, wo hoped to find some spat on the collectors 
placed in the experiinantal clairu at the end of the same month or by 
the beginning of the mouth of July. M. Tripota, who had taken an 
active part in the work, and'who took my place in my absence, contin- 
ued to supply the Claire with fertilized eggs and mobile embryos. 

The time assigned for experimental proof having arrived, the collcct- 
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ors mere examined, but they did not bear any apparent trace of 'spat. 
This was a deception. Meanwhile, thinking that the season for the fry 
had not yet begun in the Gironde, we expected happier results from 
our final experiments. The Claire was emptied, and some modifications 
mere introduced in the management of the water, and from day to day 
mixtures of the generative products were again poured into the Claire 

On the 24th July the tiles were examined. This time all had spat 
attached. It was therefore evident that the first experiments had not 
been as unsuccessful as we had supposed. In fact, each of the tiles 
immersed had young oysters attached to the number of twenty or thirty, 
measuring about a centimeter [two-fifths of an inch] in diameter. This 
spat was evidently derived from the spawn put out during the end of 
June or the commencement of July j but their small size had prevented 
us from seeing them when the inspection was made a t  that time. On 
the 24th July we had specimens about a month old. This fact was all 
the more remarkable, in that, up to that same time, the collectors placed 
in the Gironde, in the very center of the spawning beds, did not show 
a sign of spat. 

The problem wbich we had put before ourselves had accordingly re- 
ceived, from a scientific and practical point of view, a solution in con- 
formity with our hopes. It was possible to obtain spat by means of 
artificial fecundation and to capture it in confibed waters. And we 
no longer had the slightest reason to doubt the identity of that which 
had caught on our tiles, nor to suppose that it came from the waters 
without, since there was as yet none apparent in the Gironde, and 
the tiles in the upper Claire, which served to feed the experimental 
Claire, were completely exempt. 

If in forcing nature's processes we arrive at the mme result, that 
is, provoke the birth of the young before the-time of the normal emis- 
sion of the spawn, there is all the more reason for us to suppose that 
we have an excellent means to aid and favor her. 

In pursuing our researches in the establishment of M. Trip&, we 
did well to vary our means of i~vestigation whenever the same bore 
upon the industrial aspects of the work. 

On the rights [parla] along the Canal du Oonseiller, and fed by it, 
there exist old salt marshes, for the most part abandoned, or used for 
other purposes than i'ormerly, some of which have been transformed 
into reservoirs for fishes. Those which we appropriated wero about 
two kilometers from the river and from the locality chosen at Verdon, 
and received fresh supplies of mater during the spring tides. They cou- 
sisted of numerous compartments, varying in depth and communicating 
by wide trenches cut into the banks separating them from each other. 
Their total extent somewhat exceeded a hectare. During the new and 
full moon the gate controlling the supply was opened to allow the fish 
carried by the current to enter and to renew the water. This maneiiver 
was repeated many times during the tide. On account of the situation 
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occupied by this marsh along the exposed shores of the Gironde the 
water is never stagnant, even at the time of the neap tides. The sea- 
breezes and winds which follow the course of the river aerate it per- 
petually and agitate its surface. Those which we had chosen measured 
5 to G feet in depth at the center and 2 to 3 along the margin. Stakes 
placed at ihtervds supported the fragments of tiles suspended with iron 
wire, 

From the beginning of July to the end of August, M. Gassiau, sohool- 
master at Verdon, who assisted ut3 during the entire campaign, with an 
intelligence, zed,  and devotion worthy of the highest praise, took care 
to pour into the inclosures, several times a week, the products of the 
artificial fecundations which he prepared with rare skill and certainty. 
Three hundred oysters only were used in these experiments. 

On the 8th of August he visited the collectors, and observed on dl 
of them, without exception, hundreds of young oysters, measuring one- 
halfto two millimeters in cliarnater [& to & of an inch]. The spat 
grown from each of the successive lots of fertilized spawn could be dis- 
tinguished by its &e, which corresponded to ita age. Having the 
curiosity to know how many fixed themselves to one tile, we counted 
more than eight hundred on a single piem of tie, of which tho size was 
one-fifth, that of an entire one. This time our success was complete. 

Up to the end of August, the time when the oysters had nearly all 
spawned, the spat continued to attach itself just as abundantly to all 
kinds of collectors with which it came in contact iadiscrimin;ltely, frag- 
ments of tiles, pieces of wood, boards, &c. 

Doubt was no longer possible. The pessimists asked whether our 
nurslings would grow and develop equal to those which were naturally 
collcctR.d on the banks of the Gironde. We responded to this objeetion 
by sending some of the tiles to be plamd in the parks at Arcachon, 
where they remained for a month and a hal& 

These tiles and fragments of tiles figured at the end of September in 
the exposition at Bordemx by the side of those which had been brought 
by MM. Tripota and Gmsiau. 

We also found that the spat born in the beginning of July, in the 
cloqed Claire, measured from three to four centimeters 'in diameter, and 
that which was collected in the salt-marsh by the end of July and 
during the month of August had attained the dimension of one centi- 
meter [two-fifths of a,n inch] in diameter. Finally, during the emly 
part of October, we had the honor of presenting to the minister of 
marine a, t,iIe upon which two thousand young oysters could be counted, 
measuring from one to two centimeters [t\Yo-fXtha to four-fifths of an 
inch] in diameter. , 

It 11ow remained for us to make a final demonstration. I t  was nec- 
essary to prove that the spat whiuh was collecteil did not primarily 
emanate from the banks in the Gironde, but mas the result of the 
artificial fecundations practiced under our care. This proof was evi- 
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dently superfluous after what had taken place in the closed and poorly 
aerated waters of the Claire where we had in the kst  place established 
ourselves. We knew, in fact, that the person who cultivated the marsh 
had attempted in vain, two or three years before, to collect spat. But, 
in undertaking this counter-experiment, we had a two-fold object in 
view, viz, to clear up all doubts, if such still existed, as to the value 
and advantages of tho method of artificial fecundation, and that of 
creating a sentiment in its favor. This proof had to be conclusive. 

A t  the entrance to  a fish-pond close to the one used bs us, of nearly 
the same extent, similarly arranged and receiving water from the same 
canal, had been placed the tiles upon which it was thought the spat 
coming from the river would not fail to attach itself. At that time the 
oysters were in the height of reproductive activity; the collectors in 
the Gironde were being charged with spat, and oms in the other pond 
mere being covered as fast as and in the proportion that they were im- 
mersed. We expected to find some young oysters on the collectors put 
down as a test. There was nothing on them, however; these collectors 
remained completely free of dl traces of spat. 

TBE METHODS OF ARTIF1CIIA.L FERTILIZATION. 

Imperfect and incomplete as oar methods of artificial fertilization 
still are, we think it useful to make them known. In fact, there is no 
better way perhaps to aid in bringing them to that perfection of which 
they seem to be susceptible. After many trials and experiments, me 
h a w  found the following to be the most practicable : 

It is easy, after a little practice, to determine the sex of the Portuguese 
oyster with the naked eye. A small portion of the matter contained 
in the genital gland is taken and placed on a plate of glass and dilntecl 
with a quantity of sea-water many times in excess of the rolume of 
tho portion of spawn. 

When the subject is female, the Ifquid appears granular, and upon 
examining i t  with care we see the ovules which the water has set free 
or separated. If i t  is a male, the mixing of tho water with the seminal 
fluid is more diEicult, and the liquid remains opaque and milky. With 
the aid of a pocket lens the distinction is very easily made. 

The choice of spawning individuals is not, we have reason to think, 
amatter of indiftiirince to  the success of the operation. We would 
reject for thh purpose oysters from shallow water or such as are fre- 
quently uncovered by the tide.' We have never obtained good results 

-~ -~ ~ 

*Our belief 08 to the sterility of certain brood-oysters rests upon two very impor- 
tant ohmations made at the island of O16ron. It wm in vain that we attempted to 
fertilize the spawn of oysters taken from the higher levels of the oyster grounds of 
tho island, while at the same time, under the same conditions, in the same medium, 
with the 8ame water, and andor the eame external influences, the experimenb resulted 
in the formation of mobile embryos, if spawners were med from tho same shore, but 
from deeper mater. We would, however, make certain roservbtions in this regtL1.d. 
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with them. The fecundation is effectual, cleavage sometimes proceeds 
to an advanced stage, but all at once the development is arrested, the 
eggs undergo alterations, and their membrane ruptures. 

To avoid all inconwniences of this kind i t  is best to use spawners taken 
from active and deep maters. It is also important to assure one's self 
that the sexual producta used are quite meture. In the absence of any 
means of verification by means of the microscope, an instrument pos- 
sessed by few ostraculturists, the following methods are to be resorted 
to: First, by an inspection of tho genitd gland. If it is transparent 
at one point, i t  shows that the evacuation of the generativo products 
has commenced, and that consequently those elements are mature. (This 
remark applies to tho gland of the male as well a8 to that of tho female.) 
Secondly, by freeing the eggs from the ovary. If  tho eggs are easily 
detached, by simply stroking with a fine camel's-hair pencil, we may 
consider them fitted for fertilization. It seems, homever, that infertile 
o d e s  detach themselves easily from the gland, but that this does not 
take place unless the spawning oysters have been injured. 

Finally me find that the seminal liquor seems to act most efflciently 
when it  mixes readily with the water.+ This disposition noted, and 
after having prepared a veesol one-half or ono-third full of sea-water, 
an incision is made in the ovarian gland, and wo detach tho eggs by 
means of a soft, flexible brush or pencil, from which they are deposited 
in the vessel as fast as they are remored. We find that their impreg 
nation is facilitated if they are subjected to a mashing at this time. 

This operation purges them of iinpnrities which am still adherent, 
and brings about the dissocihtion of those which still stick together. 
With this object we shake the contents of the vessel with the hand or 
stir them with the pencil, when the liquid is allowed to settlo. In one- 
half to one hour aftexwards the uninjured ova have eettled at the bot- 
torn of the vesscl ; that which remains in suspension in the mater; vitel- 
line matters, ruptured membranes, iujured egg& &e., is to be poured 
off. It is of advantage to repeat this process of decantation. 

The seminal liquor [milt] is obtained by th0 same mans  &e the eggs, 
but there is no necessity for any preliminary preparation. It is simply 

*The microwpa is now of the pa tes t  utility, if w e  wish to mure ourselves of 
the quality of the fertilizing element. This oleindnt, in order that it may serve its 
pnrpose aatit3factorily, when oxamined with a sui3cieutly etrong magnifying power, 
it is necessary that  tho animaIcule~ of which it consists thould appear segregated, 
independent, and active. During cold weather they ~LTO often immobile, but thog are 
ofton only benumbed ; it is t4hon only necessqry to expose them to warm air or place 
them in water at a temperature of 220 C. to 250 C. (71O F. to VOP.), in ordor t o  causa 
them to vibrate and display activity. &pegation of the BlWmatk particles may be 
produced under Certain CirCumstanCOS by tho 8imlO pl'OC688. Cases of infertility of 
the milt are generally very rare. [The segrogation or dissociat~ion of tho scminal par- 
ticles or spermatoz~a by diluting the sperm with water is an importaut fact, and oiie 
that has thrust itself upon t,he notice of the translator in observing the fresh milt of 
both oysters and fishes. It seems quite inactive in 80mO cases before dilution; i t a  
activity is then at onao provokocl by the addition of water.-T'a.] 

--- 
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poured into the same vessel with the btter, impregnation taking place 
at ouce.* 

From that moment the successive phenomena of development are not 
easy to follow under the microscope. We find, after the generative 
elemcnts are brought into contact, that the egg, which wa6 at &st 
pear-nhnped, becames more and more nearly roiind ; the germinittive 
vesicle is effaced and disappws totaUy, the polar globules appear at 
one point on the periphery, the egg 8cgrnents into two, three, and four 
parts, the number of which goes on increasing until i t  fiually aasumes 
the mulberry or morula form. In order to clearly describe the trans- 
formations of the egg, it would be necessary %o have illustrations ap- 
pended. In the course of seven or eight hours of incubation, accord- 
ing to the temperature, the embryos begin to move, and D mobile brva 
appoars.t 

The mobility of the larva is manifested in accelerated movements -of 
rotation or by sudden starts across tho field of view in which they are 
observed. Sometimes they rotate as if on a pivot, sometimes they m- 
main quite immobile; but if me examine them with care we find that 
the vibratile cilia with which they are provided contiiiudly manifest 
their peculiar motions. Arrived st this period of their existonce, and 
in consequence of their amall size, they become difficult to observe.$ 
We have observed the rudiment of the shell at about the seventh d&y 
of development. [This is sometimes formed in twenty-four hours in the 
American apecies.-T~.] 

Fertilization will succeed without conforming rigorously to the direc- 
tions which me have givcn. The determination of the ~cxes,  for ex- 
ample, is not absolutely necessary, for, in operating with a cwttain num- 
ber of sexuallr mature adults, it is certain that both males and females 
will be found amongst them. The same remark applies to washing 
the eggs; butmc would insist that it is a useful precaution which haa 
real advantages and facilitates the study of the phenomena of develop- 
ment. 

* According to the observations made in tho laboratory of M. Balbinni by &I. Henne- 
g119, the  egg of Oetreo angukta appears to be provided with a micropylo at its point 
of attachment to  the follicle, that  is to  say, at the  estrelnity of its pediclu. 

+At  Verdon we have obtained mobile embryos seven hours after the fecundation, 
with the water at a temperature of92' c. (71° F). [Theeggs of the American oyster, 
with the water at 780 F. to 80° F., will hatch i n  five houm.-Tn.] 

$ The volume of the larva is about equal to  the egg. Now, the egg of Oslrco angw- 
lata, if we suppose it to be perfectly spherical, and we take the smullest diameter of 
this sphere, measures 52 millimotore [ z b t h  of an inch] ; the volume is consequently 
.COT35f34th of a cubio millimeter. 

For the sake of comparison, measurements of the following species are appended: 
The nnisoxual oyster of Dackar; diameter of tho egg, 43 millimeters. 
The hermaphroditic oyster of Toulon (Ostrea plicatula); diameter of the egg, 95 

The common oyster (0. edutis), hermaphroditic; diameter of the egg, 1532 milli- 
millimeters. 

meters. 
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We would add, in conclusion, that the generatire elements may be 
preserved for some hours, without being broaght into contact, and not 
lose any of their vital properties. Our collaborators have obtained the 
best results when the generative products were not mixed together for 
one or two hours after they were removed from the glands. 

We mill close this part of our essay with allusions to some observa- 
tions relative to, first, the influence apparently exercised by the deu- 
sity of the water on the process of fertilization; secondly, artificial incu- 
bation. The water employed at Verdon had a density of about two 
and a quarter to three degrees, measured by the hydrometer [or an in- 
dicated specific gravity of about 1.014 to 1.020 of BanmB’s scale, the 
one probably used.-Ta.] 

At  Cetta, the water8 of the Mediterranean were successfully used ; 
the specific gravity iu this case was nearly 4 degrees [or nearly l.Wi.1. 

In tho present condition of our researches i t  is dif%cult to rea& any 
conclusion in regard to the facts j u s t  recorded, particularly the two pm- 
ceding. It does not seem m y  the less certain that if the oysters wirll 
not be able to become sexually active in very saline waters, i t  does not 
appear that such waters are inimical to fertilization and development, 
[This iva8 not the experience of tho translator with the Rpawn of the 
American oyster. It was found in fact that water of a markedly higher 
specific gravity than that from which the spawning adults was taken 
\vas injurious, especially to the milt.-T&] 

In respect to the attampts at artificial incubation, me wonld Ray that 
we have employed [temperaturo] methods siniilar to those uged in inCuba+ 
ing birds’ eggs. The eggs of the oysters placed in mater maintained a t  
a uniform temperaturo of 200 0. [ G W  F.J were hatched in six and a half 
hours. It would be profitable to make experiments in this direction; 
for, if tho method of artificial incubation is successful as applied in- 
dustrially, it would be wried on et dl times, except during cold, stormy 
weather, which kills both the eggs as well as the larvee. With our pres- 
ent processes the incubation as well as the fertilization are not very 
success€ul, except when the weather is warm and fair. 

APPLIOATION O F  ARTIFIOIAL FEOUNDATION. 

Is it necessary to have recourse ta the economy of arti5cial methods, 
in view of We evidenco in favor of its advantages, opeuing up, as it 
does, a new field in tho ostracultural i3ldustry’B 

The Portuguese oyster is endowed with surprising fertility.* If allof 

* A  cubic mnthetre of ovary yields: 
Orr 

By tho method of dissooir&ion.. ......................................... 2,500,000 
By the method of swtion ................................................ 5,200, OW 

Total ............................................................. 7,700,O~ 
(Mean, 3,850,000.) 
The volume of the ovary of an oyster of medium size vnries between G and 8 aubb 
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the eggs annually produced by the innumerable individuals to  which the 
Gironde anbrds protection would hatch out, and if also the matera of 
the river contained sufficient food to nourish them, the adjacent portions 
of the sea would soon be filled up. The causes of the destruction are 
numerous and powerful, for the crop of fry is always abundant, and 
either in consequence of inclement weather or during high winds, tern. 
pestuous waves disperse and destroy the legions of larva which are in 
process of incubation. Now, the methods which we extol mould enable 
z29 to escape some of these evils, and would assure those who put them 
in practico of a certain crop, by protecting the fry from the fluctuations 
of the temperature, and by this means persisting bad weather would 
not coniprornise the regular abundance. 

We have already remarked that it is not a single crop of fry mhich 
we have each year, but two, and perhaps three. In  fact, the season 
for the fry lasts for at least three months. 'This interval is sufficient, 
we have learned with certainty, at Verrlon, to permit us to place the 
collectors three times in the same Claire, when the fry mill adhere each 
time. 

The localities adapted for the hatching establishments are not want- 
ing; they are to  be found near the mouths of most of our rivers. Two 
conditions only are necessary: the waters should be brackish and have 
a speci6c gravity of 1.014 to 1.020, and be readily renewed. 

Perhaps i t  would serve ua much better to show up the advantages of 
our system by borrowing some data from fluvial flsh-culture. 

We know with what success we now treat the eggs of fishes by 
methods of artificial fertilization, of which M. Coste determined and 
stated the laws. The cause of the depopulation of the waters is the 
want of propcr economy; and it may be said that in every European 
state the question of fish-culture is the order of the day, and takes the 
first rank amongst those economical questions claiming prompt solution. 
To this end special laboratories for the practice of fish-culture hare 
been established in Switzerland, Germany, England, Russia, Norway, 
etc. Artificial fertilization is the raison d'itre, and is the basis of their 
operations. These have given results much superior to those which 
are obtained by allowing nature t o  have her own way. For example, 
of 1,000 eggs fertilized artificially and cared for in hatching boxes, 980 
hatch perfectly, while of those left to thornselves in the open waters.it 
is estimated that 90 per centum are lost, 

We admit that the eggs of the salmonoids are much better adapted, 
on account of their large size, to artificial treatment, than thase of 
Ostrea anplata; gut even if this comparison is hardly fair, the dimin. 
ished losses which would result from the application of artificial 

centimetrea. There are consequently about 20,000,000 eggs discharged annually by 
an oyster thrce to four years old. 
In tho ease of the common oyster (0. edulie) this number is rcduced to 1,200,000 to 

1,500,000 eggs. 
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methods to the eggs of the unisexual oysters would pone the less be a 
fruitful operation. We aee what occurs under natural conditions. The 
mother oyster discharges its eggs in considerable numbers. But how 
many are there of those which in the immensity of the surrounding 
waters find favorable conditions for their life '8 The estimation of the 
losses is difiicult, but if we base our calculation upon tho proportions 
indicated abore, we will find that of the twenty millions of eggs pro- 
duced during one season but two lllillions ever attain the condition of 
mobile larva. 

Once brought to this phase of transformation, how niany attach 
themselves to  the collectors? Thereis little hope that more than n 
tenth part escape the manifold dangers by which they arc constantly 
surrounded. In  the closed claires it is otherwise. We at once guar- 
antee the impregnation of all the fertilizable eggs, placed as they are 
in forced contact with the fecundating element. There is thus sup- 
pressed the prime cause of the destruction of germs, without doubt the 
most important. We also escape a second and also serious cause of 
mortality, in protecting tho embryos in the closed reservoirs, where, 
sheltered from dangers of a11 Ends  to which they are exposed without, 
they pass undisturbedly through the period of their pelagic existence, 
till the time when they flnd themselves iu need of the collectors, which 
t h y  will readily find, and to which they will fis themselves. 

Figures will be more eloquent than many arguments; one i~undred 
fertilized eggs have produced sighty mobile Zurvce. This is the mean result 
of our esperieiice at Verdon. Considered iu its industrial relations, 
the system of capturing the fry in closed waters would be infiuitely 
more ecor~o~nical then the present system. 

The only collectors suitable for great depths are the tiles, which, on 
account of their weight, oppose a resistance to the currents; boards, 
slates, and other light bodies have been successively abandoned. Bu t  
the tiles are raised with difficulty after they are disposed in nests on 
the beds. They are put out only when the f ry  is abuudant, or when it 
is being discharged during certain tides and favorable times. 
In confined waters [claires] we could put down or remove the collec- 

tors a t  any phase of the moon, no matter what might be the state of 
the sea, without incurring the risk of breaking them. Nor mould i t  be 
necessary to fix them to the bottom. Moreover, we would not employ 
tiles exclusively, for, while the tile is an excellent collector, it also h a  
its disadvantages, especially on the ahores of the Gironde, where this 
mode of rearing the oyster is not in favor. Sinqe their great weight 
renders their transportation oostly, they remain in position only ti l l  the 
spat may have reached the size necessary for detrocage [or detachment], 
from which cause the growth of the spat is delayed for a year. 

Not to neglect any of the aspects in which ostraculture may perhaps 
be viewed, perinit us to say that the following mothods appear practi- 
cable : Firstly, the introduction and acdiination iu our waturs of uni- 
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sexual species of oysters, like those of Dakar, America, etc. ; secondly, 
the establishment of beds at Cliffersn6 placss known to be favorable 
along our coast. 

This work of colonizabion would present no ray great difficulties, nor 
would it entail a very heavy expense. Tlris might be carried out at the 
mouth of one of our rivers-the Charente or Adour, for example, the 
mouths of which are known to be well adapted as breeding and hatching 
basins. I n  these reservoirs during three months we would pour the ferti- 
lized products of thousands of oysters, and allow the resulting embrps  
to disperse themselves freely in the river. If the collectors, tiles, stones, 
or shells were then spread on the bed of the river, a bank would soon 
be formed; and if they repeat this operation for two or three yea-, 
this bank will be sufficiently importmt to become an object of regular 
and productive improvemeut. 

Our experiments in propagation have for their necessary complement 
the study of the question of culture. We are now assured of no lack 
of' the spat of the Portuguese oyster. The culturists of Verdon who 
furnish it need have no anxiety about finding sale for what is collected 
during the spawning season. Arcachon will take a large quantit9, and 
we need scarcely observe that its employment will render i t  possible to 
u t i l i  lands supposed to be unproductive, and also abandoned parks 
which have been found not adapted to the culture of the common oys- 
ter. Their cultivation is still practiced in some places on the island of 
OIBron, and in some of the Claire8 of the Seudro and of La Rochelle. 
But the area devoted to this special industry is necessarily very Iimited, 
because, in spite of the favorable reports on the culture [education] of 
tho opter of the Tagus, the culturists do not appear disposed, at pres- 
ent a t  least, to abandon, in preference to the btter, the culture of the 
French oyster. 

I t  is mom important to find snitable fields for the exercise of the en- 
ergies of the maritime population; to find si& suitable for the establish- 
ments of whiah we are in need. 

we have extended our survey in part over our sea-coast, where por- 
tions of the beach still remain mused, aud in part along the shores of 
the Mediterranean, where we encounter a vast chaplet of lagoons, 
which are separated from the lake of Berre, where they do not termi- 
nate, however, and after a short interruption of continuity end at the 
lake of Le Canet. 

At  the sea-shore we mould designate some p l m ~  along the Charente 
and &dour, and particularly certain plains in the valley of the Gironde, 
where, as at  Verdon, the industry is almost entirely neglected. The 
opinion of the inhabitants of this coast is, that the culture of the oyster 
is there neither possible nor advantageous. This opinion has no foun. 
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dation in fact, because it is not possible to  doubt that the Portugyese 
oyster will thrive in any medium favorable to it. Such an opinion would 
be contrary to the teachings of natural history. We believe also that, 
in the Lower Medoc district, they will at some future time collect their 
spat in the Gironde. Meanwhile the intelligent culturists are boldly 
immersing on the beds in the riv& thousands of collectors, which are 
rapidly covered with young opters. This example is bearing fruit. 
!Chis year the park-cnlturists of Verdon have put down 120,000 tiles. 
Next year their imitators will be more numerous. 

It would be the same with the rearing (klevage) of the oyster, and if 
some one would make an initial attempt,with the proper means, i t  would 
be found that the grounds of Verdon, tho nature of which is siiuihr to 
those of Arcachon, where the Portuguese oyster, after detachment from 
the collectors, grows to an edible size in a year and a half, would produce 
oysters equal to those of the latter place in size and fatness. Up to the 
present the oyster industry of Verdon has simply limited itself to the 
following: To fish and dredge up every year whatever of oysters have ac- 
cumulated on the beds and concessions, and transport thorn as promptly 
as possible to the cultural stations.* 

It is true that the attempts at culture, 'in the manner urged by us, 
have not here given the best results. The oysters do very well at firsf 
in the claires and marshos, but if their stay is prolonged, they soon 
sicken. What is the cause of their decline? All those who have had 
experience in ostraculture would say, the want of fresh water and the 
renewal of the sea-mater; in a word, the absence of oxygen and food in 
a sufflcient quantity to nourish the oysters contained in the re'aring 
ponds. 

We would mention, as relating to this subject, a very remarkable 
fact. On the Canal de Rembsnd there is a park, constructed under the 
directioii of the municipality of Verdon, into which the scattered oys- 
ters gathered along the coast are deposited. The oysters which here 
find an asylum grow so rapidly that we have been enabled to present 
to the administration of the marine some specimens of them which in 
the space of less than three months had grown from 3 centimeters 
[I& of an inch] to 8 and 9 centimeters [3 to 34 inches] in diameter. 

The explanation of this phenomenon is as follows: The municipal 
Claire, whose aquatic inhabitants no epidemic has ever disturbed, is 
situated at  the level of the canal, receiving water from it twice a day, 
the water at most remaining stagnant only two or three days. 

We have expressed the wish, and commended the matter to the en- 

*We would here make an exception in favor of M. Bouchotto, who has established 
some very well managed cultural parks at Pointc de Grave. But those parks are not 
of the sort which we would see establi~jhod. Another exception we would note, in 
N. Tripota, who himself instituted a series of very instmotive and iuteresting exper- 
iments; and also in M. Peponnot. These are the only ones vho may have established 
olaires for artificial culture. 

--- 
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lightened attention of the minister of marine, that the work of deepen- 
ing and cleaning the canals of Rambaud and Le Conseiller be under- 
taken. The realization of this idea, giving to the honest and interest- 
ing population along the Gironde m opportunity for which they have 
long waited, would permit them to prmtice oyster-culture on the spot 
at Verdon, and would have the effect of yielding up hundreds of he& 
tares to industrial enterprise. 

We mill turn our attention to the Atlantic masts and the Shore6 of 
the Mediterranean. We are here brought into the presence of immense 
beaches and lagoons which no one has ever attempted to reclaim. 
Would it not, therefore, be found that the ponds of Berre, Caronte, 
Le Gloria, Mauguio, Palavas, Frontignan, Thau, Sigean, and Leucate 
are suitable for an enterprise of this kind? Does it not seem as if 
human industry might put an end to their sterility t The aquicultnral 
industry, for example, for which they seem to have been designed, would 
it not be able to there establish and develop itself9 We hare studied 
the southern coast in detail, the aridity of which presents an afflicting 
spectacle, and in passing from one to another of the stations along these 
shows we have been convinced that they might become a field for active 
iudustry and a source of national prosperity. 

a This conviction I have endeavored to muse t,he members of the sen- 
atorial commission, in charge of the restocking of our waters, to share 
with me, in making the report to them of the inve6tigation with which 
they had the honor to charge me in 1880. 

The plan of tho present report was limited esclusively to a single 
branch of aquiculture, having put aside everything which relates to 
marine pitJciculture and myticulture [culture of mussels] in order to 
devote oiirselves exclusively to the subject of the culture of the oyster. 
We may ask why the grand movement under the direction of the mar- 
itime administration and N. Caste, which determined tho inauguration 
of the ojstcr industry on the shores of the ocean, did not extend to the 
French coasts of the Mediterranean. Are the waters not adapted to 
the pr&OUf3 mollusk ; would they not be able to nourish it 3 Yes, most 
a,ssnredly. The oyster is no stranger to our southern ocean. They 
mere formerly to be had at Port  de Bouc, at Cette, on the Rocher-d’Agde, 
at Narbonne, &a. We still find fine ones, not to speak of the French 
~,43%&, at Toulon and in Salt-Water ponds in Corsica. Furthermore, we 
]lave s e n  magnificent beds established in the roads [bay] of Toulon, 
wcll ordered and managed, and which have nothing to envy in the 
splendid cultivations established on the shores of the ocean. 

At  Cette, in the canal connccting tho lagoon of Thau with the sea, 
the cultivators have established floating parks of small dimensions, for 
the largest mill not exceed forty square meters in area, on which they 
pilo up and fatten more than a million oysters annually. We find, there- 
fore, that the Faters of the Mediterranean possess the qnalities neces- 
sary to the growth and prosperity of the oyster. 
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* The principal reasons why the ostracultural industry has not get es- 

tablished itself on our southern coast are, in the first place, the ignor- 
ance of the art of aquiculture, for want of an example to follow, on tho 
pqrt of the maritime population of those districts; in the second, tho 
poor success of the attempts already made; and, finally, the greater suo- 
cess of all those who devote themselves to the culture of the rine, tl30 
silk-worm, and madder. Times are ROW changed; dflerent scourges 
have visited our southern provinces and ruined their secular industries. 
A more marked exodus of the population has now manifested itself far 
Borne years; the inhsbitants wihh regret leam the land where they mere 
born-they no longer yield them what will suffice for the Deeds of ex- 
istence. This emigration would be arrested the day that II new indue- 
try came to furnish a field for their activities. Do we not know that 
op te r  culture alone on our ocean shores regularly gives the means of 
existence to more than 200,000 p0rSOhS~ What immense resources 
would they not yield if the shores of the south could be taken up and 
developed iu proportion to the extent to which they are capable? 

But if it is necessary to cite tho example of the western coasts, where 
the cultivation of the oyster has always been practiced, in aa imperfect 
manner i t  is true ; if the citation of this example were necessary, ws  
rep&, to illustrate the splendid results which we would record, there 
is all the more reason why the southern comts should be cult,ivated, 
where the people have alwap ignored the very first principles of o g s k  
culture. 

The examples of Toulon and Cette &re too much isolated, and their 
influence extends over too restricted an area to provoke extensire imi- 
t&ion. It is asked if the success met with at thoeo places could be a8 
readily achieved in the Gulf of Marseilles, in the lagoon of Bcrre, and 
in thoRe of Lanpedoo and Itnusillon. Conscious of tho utility of the 
efforts which have been male  on the Nediterranean coasts, me have 
been authorized by the administration of tho marine to make some ex- 
periments in the lagoon of Thau, in gome of the estuaries of Langue- 
doc, in the Gulf of FOR, and the lagoon of Berre, which have related 
especially to the artificial reproduction of the Portuguese oyster md its 
culture. 

The work of artificial fertilization, using spawning adults which came 
from the Gironde, has, after some uncertnintr, been clearly success- 
ful, M. Eardy, deputy of the ,administration of the marho at  Cettc, 
whom we instruoted in our methods, wrote us, three weeks after our ex- 
periments were commenced, that the artificial fertilizrttions conducted 
by him resulted in producing mobile embryos in sixtyfive c a m  out of a 
hundred. This wna nearly tho average attained at Verdon. All that 
F ~ & B  needed was to disseminate these larvce in a favorable medium and 
to place collectors in proximity. The rock of Rouqucyrol, situated in 
the center of the lagoon of Thaa, seemed to bo favorable, and me had 
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the tiles coated with lime placed around it; but we did not consider the 
poachers, who, profiting by the cover of the night, destroyed and broke 
up our tiles and apparatus. 

It did not seem worth while to repeat our experiments, seeing that 
the spawning season was alrendy well advanced when the foregoing 
occurred. We no longer doubt, after what we have seen and the experi- 
ence which we had in these matters, that the oyster will soon be propa- 
gated in the waters of the Mediterranean by the method employed by 
ns. In regard to rearing, we have remarked that the Portuguese oyster 
adapts itsolf r e v  readily to the waters of om southern coasts; but we 
have not noted with exactitude the rate of their growth, having pro- 
tected our stock in s cage, a mode of culture which would appear 
adapted to these shores, where those deadly enemies of the oyster, the 
boring whelks, are found in multitudes. 

Our conclusion it is easy to foresee. In  conformity with what hns 
been stated, we must acknowledge that the oyster industry may be 
developed and prosper on the French coasts of the Mediterranean. 

We cannot close this report without considering the mollusk which 
has been under discnssion in respect to its edible and commercial qud- 
ities. We know, however, that this species of oyster has its detractors. 
At  one time these had reached the point of demanding its total exter- 
mination. The pretext was, as we have said, the pretended danger 
that it would iuterbreed with and affect the purity of our native oyster, 
but the true reason was the fear that i t  would replace the French 
oyster in the esteem of the consumers; in a word, i t  was a rival. We 
hare shown what justice there was in this pretext. As to the real rea- 
son, that has no foundation. Has the sale and exportation of tho indig- 
enous oyster (designating by that name the flat oyster [O. edulicl], for 
the oyster of the Tagus may now also be considered indigenous) dimin- 
ished since the appearance of its rival? This does not appear to be 
the fact. Hare  our ostracultural establishments been encumbered by 
products which they could not dispose of9 Not at  all. The business 
is perhaps now less remunerative than formerly, because the number 
of dealers and producers is much greater; but all of the oysters that 
are reared or gathered are sold either in France or to other countries; 
and it is the same with the celebrated establishments, which find it im- 
possible to supply the demand made upon them from all sides. 

If the Portuguese oyster becomes the object of an important trade, and 
if i t  now contributes largely to the public food-supply, i t  will not be to 
the detriment of our native species. Because, relatively abundant, i t  
is better known, and, because of its cheapness, it is procurable by those 
of slender means. These are the causes which make for it many parti- 
sans. Moreover, would the reasons urged justify the interdiction of 
what is to-day an important ostracultural industry? Is it necessary to 
reduce to misery, on account of some particular dissatisfied interests, 
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so many honest people who, thanks to this mollusk, feel, perhaps for 
the first time in a long while, that their condition has improved 9 

Is it necessary to  reduce the unproductive lauds which they have 
converted into fertile parks to their primitive sterility? Is it necessary 
to arrest that progress which seems destined to bring oyster culture 
into favor on those parts of the French coasts where it is not yet devel- 
oped? And, from the point of view of political economy, would it not 
be most unreasonable to interfere with the production of a food-supply, 
under cover of the singular pretext that it interfered with and ruined 
the sale of a more delicate rival ? Do we need to defend the harvesting 
of rye because wheat is better? Yes, it has been said that the Portu- 
guese oyster was very much inferior to its rival in respect to flavor. 
This is possible, but this is a point to be decided by the consumer. 
The administration should have no preference, nor be orthodox in the 
matter of the flavor of oysters. 

Do they not tell us that Americans have not the proper delicacy of 
taste beciuse they relish the oyster of Virginia, which these persons 
would esteem but little more than Oslreu unguulutad But it is not only 
in America that that species is relished, but all over Europe; in France, 
in England, and in the whole of Northern Germany, where it is brought 
bot$ in the fresh state and canned. 

We have no fears regarding the propagation of the Portuguese oyster 
in our waters, because, seeing the facility with which it is reared and 
it8 rapid growth, it occupies an important place as a food product, in 
consequence of which it will always find a ready market. If our ostra- 
cultural establishments would but produce D much larger quantity they 
might be exported in lieu of the American oyster, with the additional 
advantage that they would be fattened in the parks before they mere 
taken to market. But in the present state oP the industry we are not 
able to supply the demands of home consumption. Each year, vessels 
go in search of cargoes of them in the Tagus ; but, in spite of this, they 
have great ditliculty in obtaining them for our ostracultnral stations, so 
that  the important dealers in common or flat oysters, in view of this 
condition of things, have not agreed to supply more than a certain per- 
centage of Portuguese oysters. 

We are conscious, moreover, that the detractors of this species are 
becoming less numerous; that, as the culture of 
become general and cultivators devote themselv 
be of those who will realize the least of its ben 
new method is unfolded. We should not forget that we now OCCUPY 
the first place in Europe as regards 
neglect maintaining it. 

In conclusion, it remains my duty to 8s my thanks to tha func- 
tionaries of the marine for the enlightened and hearty aosistance they 
have rendered me at all times, especially M. de Choisy, chief of the 
service at Bordeaux, and MN. Jouau, commissary at Pauillno; l’Hopitn1, 

Bull. U. 8. F. O., 82-22 April 26, 1 8 83. 
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commissary at  la Teste; Alldgu, at.commissary Martigues; and, finally, 
to M. tho commissary SBnBs. We would also express to M. Hardy, a t  
Oette, our sincere thanks for the zeal he has shown and pains he has 
taken to aid and second us in our efforts. Our thanks are also due to 
M. Curet, captain; to M. Blanchereau and M. Dutemple. 

A P P E N D I X .  

ANALYSES OF THE PORTUGUESE AND UOMIKON OYSTER. 

Portugnese oysters, originally 
from Arcachon, or having been im- 

Native Portuguese 6ysters of Ver- 

.lo5 gram in every 100 grams of 
the soft parts of the animal. ported there at least a year. 

don. 
Iodine - .. 

.11 porn in every 100 grams of 

Iodine _ _  . 
Bromine-. Common or Frenoh oysters (0. .057 gram in every 100 grams of 

sdulls) from the basin of Broachon. Chlorine the soft parts. { I  
NOTE BY THE TRANSLATOR.-The resemblance O f  the Pol?tUgneSe 

and American oysters is in some respects most striking. In both, the 
impressions of the adductors are dark purple, while in 0. edalis it is 
almost invariably colorless. The muscle of both of the first-mentioned 
species is much more tender and evidently more readily digestible than 
that of the latter. 0. eduUs is smaller, and in every way inferior to 
both of the unisexual species. 

The Portuguese oy8ter differs, however, considerably from the Ameri- 
can in the form of the shell. The lower valve of the former is much 
more concave internally than that of the American, and the upper valve 
is often singularly bent to fit it. The internal-hinge border of the lower 
r d v e  also frequently overhangs the cephalic end of the internal con- 
cavity of the latter to an extent rarely, if ever, met with in our species. 

The body-mass is a very CO~SPiCUOuS portion of the soft parts of the 
Portuguese oyster. It is relatirely much thicker from side to  side than 
in any other species I have seen. The stratum of generative tissue is 
also of an extraordinary average thickness, aotually far exceeding in 
proportional volume the same layer in either the American or common 
oyster of Europe. 

It appears that the spat of Ostrea alzgulata, like that of the American 
species, grows much more rapidly than that of 0. edulis. For data re- 
specting the rate of growth of the spat of the American oyster, see my 
report, pp. 60-62, in the appendix to the Annual Report of the Com- 
missioner of Fisheries of Maryland for 1881. 
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ON THE SEXUALITY OB THE COMMON OYSTER (0. edulirr) AND THAT 
O F  THE PORTUGUESE OYBTER (0. nngulata). ARTIBICIAL FECUN- 
DATION O W  T l i E  PORTUGUESE OYSTER.* 

B y  M. BOUCHON-BRANDELY. 

Twenty or twenty-five years ago the Portuguese oyster, indigenous to 
the Tagus, did not exist on the coasts of France. It was acclimated in 
our waters altogether accidentally. A vessel from Portugal discharged 
its cargo so as to repair some damages i t  had sustained. The oysters 
which it carried were thrown into the Gironde, on the old Bmc de 
Richard; here having met with the conditions favorable to their propa- 
gation, they have multiplied in such numbers that, from the Point de 
Grave to  Richard, for a distance of 25 to 30 kilometers, they form a vast 
bed, the extent of which will soon be limited only by the banks of the 
river. 

The sexuality of this oyster diff’ers essentially from that of the other 
kindscommon in ourwaters, the most widely diffused of which is 0. edulis. 
The latter is hermaphrodite as established by Lacaze-Duthiers, Coste, 
Davaine, Mobius, Eyton, Hart, and others. Is i t  a self-sufficing hermaph- 
rodite? With respect to this nothing has yet been demonstrated. It is 
highly probable that they are not self-fecundating, if we take into account 
the fact that the genital gland rarely presents the two sexes a t  the same 
degree of maturity. 

The Portuguese oyster, on the contrary, is unisexual. This fact is in- 
contestable. We have opened a great number, taken at all phases of 
the reproductive period, and all were exclusively male or exclusively 
female. 

On the other hand, and contrary t o  that which occurs in the common 
oyster, where fecundation is accomplished in the interior of the valves, 
in the Portuguese oyster the eggs are expelled from the shell into the 
water outside, where they meet with the fertilizing element. Never, in 
fact, did me find either ova or embryos in the mantle of 0. angulata. A 
fact which also goes far to prove this is the following: The eggs and 
embryos of the Portuguese oyster develop in pure sea-water, while those 
of the common oyster, at least during the whole of the period of gesta- 
tion of the egg to the moment when the’embryo abandons its maternal 
shelter, cannot live outside of the liquid contained in the shell, a liquid 
which, according to an analysis made in the laboratory of M. Berthe- 

* D e  la 8exualitd chez 1’Huttre ordinaire (0. edtclis) el chez 1’Huttre portugaise (0.  angu- 
lata). Pdcondation artijicielle de Z’BuEtre portugaise. Note de N. Bouchon-Bi*anclely, pwf- 
eentde par N. Uerthelot. Compte8 rendice hebdomadaires de8 Sdances de 17Acaddmie de8 
Sciettccs. Pol. XCF‘, No. 5 (31 Jidlet 1882), pp. 256-259. Paris, 1882. Translated by 
JOIIN A. RYDER. 
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lot, contains alhumen in a notable proportion. It was in vain that we 
attempted to preserve the embryos of 0. edulis in renewed and aerated 
sea-water until their complete development, even though they had at- 
tained the state of white or that of gray fry. The white embryos died 
after two or three days, the gray embryos after twelve or fifteen days, 
although I they were in the presence of collectors to which they could 
attach thevselves. 

These facts show the essential differences between the two species of 
oysters, and exclude all idea of interbreeding and make us reject the 
preconceived theory of hybridization entertained by some ostrwul- 
turists. We have, moreover, made direct experiments in hybridization 
which gave only negative results. In this manner, in several attempts 
last season and this, we have brought together the eggs of the Portuguese 
oyster and the zoosperms of the common oyster, and reciprocally; 
never, under ths conditions where we have experimented, the sexual 
elements not being brought together naturally and instinctively, was 
there a sign of fecundation or of development. 

The sexual elements of 0. angulata being, as one might say of them, 
clearly separated, we have conceived the possibility of achieving their 
artificial fecundation. The example of Brooks, of the [Johns Hopkins] 
University of Baltimore, who had made successful attempts i n  the arti- 
ficial fecundation of Ostrea virginiana, was, to say the least, encourag- 

Here is, after numerous experiments, the mode of fecundation which 
we have adopted. It is easy, after some experience, to distinguish the 
aexes of the adults with the naked eye. We detached the eggs from 
the ovary by means of a camel’s hair pencil, and they were then placed 
in a vessel filled with sea-water-a vial, for example. To separato them 
and free thom from the foreign matters with which they are surrounded, 
we shook the vial for a few moments, when the liquid was allowed to 
stand. The eggs which are fit for fecundation then fall to the bottom 
of the vessel; that which remains in suspension is to be thrown away. 
Decanting the latter we renew the water in the vessel, and it is suffi- 
cient to add a small portion of seminal liquor, upon which the eggs are 
immediately surrounded and rolled by the mobile zoosperms; the first 
phases of fecundation commence soon afterward. 

The ova and spermatozoa retain their vital properties for several 
hours, without being in contact, in water. Our most successful experi- 
ments were made with elements which were not brought into contsct 
until two or three hours after their extraction from the genital glands. 

We will not describe the first phases of development of the eggs, but 
we think there deserves to be mentioned a fact which has not hitherto 
been observed, vie, that the embryos of 0. anydata commence to swim, 
according to temperature, a t  from seven to twelve hours after fecnnda- 
tion. A t  Verdon we haro had them to do so in &even hours, the water 
having a tsmporaturc of 220 [a. 710 F.] Their movements of translation 

ing. 
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are of a rotatory, gyratory character ; a t  times they tqrn about a point 
as upon a pivot ; at other times they change place rapidly and traverse 
the field view in which they are observed. 

The shell is formed about the sixth or seventh day after impregna- 
tion. 

Artificial fecundation presents no difficulties, and results four times 
out of five in the formation of mobile embryos, if good spawn is used. 
Oviposition proceeds gradually in tlie Portuguese oyster, and some- 
times for several weeks. When the genital gland becomes transparent 
a t  one point it shows that the sexual products are ripe, and that they 
may be used to advantage. 

Because of what has just been said, and in view of the exceptional 
fecundity of the oyster of the Tagus" [O. angulata], we have attempted 
to make some practical applications. With this object, we have ar- 
ranged a t  Verdon a Claire of 100 square meters in area, into which we 
have poured the animated products of diverse artificial fecundations. 

The di&culty to be overcome was to prevent the escape of the embqos 
and assure the renewal of the water. We have attained these ends by 
making the water pass in and flow out through a bed of fine sand. 

After R month of repeated experiments our efforts were crowned 
with success. We have had the satisfaction to find some spat fixed 
upon each of the tiles placed in our experimental Claire. This is all 
the more remarkable, since, up to this time, the past week, there has 
been no spet attached to the innumerable collectors immersed upon 
the oyster banks of the Gironde-that is to say, in the very center of 
the reproductive area. 

A 'IIYBICID PLAICE-PLATEASA VULGABJB W I T H  RHOMBUS MAXI. 
mu8.t 

B y  K. E. I€. ELRAUSE. 

On the 21st clay of August, of this year, a remarkable-looking plaice 
mas shown to me, and the question arose whether it was not a turbot. 
It had been sold by the fishwoman HBvernick of Warnemiinde together 

*One cubic centimeter of the ovary contains : 

By the method of dissociation - -. - - - . - - . -. . - -. . . . . . . -. . . - - . - . - - .. . . . . . - . -. 2,500,000 
By the method of sections. _. . __. . - ._ -. -. ._. ..- -. _ _ _  ._ -. _... .-.. _ _  _ _ _ _  _ _  5,200,000 

EggE. 

Mean . -. -. -. . - -. . . - - -. - - -. . . . -. - -. -. -. . - . 3,850,000 
The volume of the ovary of an oyster, of modium sizc, varies between G and 8 oubio 

0011 timeters. 
t Ein Sohollon-Baetard. Plateeeu cwlgarie X Rhombue niaximue. K .  3, H. Ili.ause, in: 

Archiv dea vereins der l++ezmde der hhturge8chichEe in  Mecklenberg (1881). MayS, 1882, pp. 
119-120. 

-. . -. . -. - -. . - - - -. . - 

Translated by H. G. DRESEL, U. S. N. 
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with other ‘~Maischollen,~’ Platessa vulguris auv., and a small Eleist,” 
Rhombus lcevis Rond. The vender asked me thename of the Scholle,’, 
which mas unknown to the fisherman who had caught it. The boats 
had gone out farther than usual? where a t  times they catch fish with 
which they art3 unacquainted. Her attention had been called to the 
Rhombus, because it bas  smooth and spotless, and because its head mas  
like that of a Steinbutt, but less tuberculated, and the eyes were on the 
left side. The above-mentioned plaice, 32cm long, had a head Iike that 
of the turbot; the eyes, also, on the left side, with the tubercles not so 
prominent as those of the ordinary plaice. The yellow @pots common 
to the plaice were present; but on the head and upon the upper left 
side, especially along the curved lateral line, were small epidermal ossi- 
fications which were rather numerous just behind the gill coverings. 
These protuberances were not so large as to produce bony areas on tho 
head, but they were considerably larger and more prominent than the 
small roughness of Platessa j lesus L. ~ The anal fin did not extend so 
close to the caudal fin as it does in the turbot; the body was also more 
elongated thau that of the latter, or that of the plaice. The teeth were 
somewhat sharp, but not so sharply pointed as those of the turbot. The 
meat, in the firmness of the muscular tissue and in taste, approached 
that of the plaice. 

There is no doubt but that the specimen, which unfortunately could 
no longer be obtained, was a bastard. The shape of the head and the 
curveof the lateral line totally exclude the possibility of a crQss between 
Platessa uulgaris and Platessa j lesus; accordingly there only remains the 
possibility of a cross between Platessa vulgaris and Rhombus maximus. 
Both of these parent forms are considerably smaller in size in the Baltic 
Sea than in the North Sea. 
+ Several years ago a fisherman named Ritgart, of Warnemiinde, spoke 
to me of a kind of flat fish, which he called Blender, which was caught 
farther out in the sea. A t  that time, from his incomplete description, I 
took this species to be RAombzLs lmvis, but perhaps it may have been 
a bastard like the above; at least, the name points that way. 

ROSTOCK. 

‘‘Along the Elbe coast, in Stade and in Hamburg, Rhombue Zmie is commonly called 
a s i s ,  m. Kleist f. Kluise; along the Weser (Bremen) it has received the name Tar- 
butt, probably from the English “twbot,” which, however, ie the name of the Stein- 
butt. 

The fishermen of TravemIinde name Rhombw la?uie “Margretenbiitt,” while “Kleis,” 
“Bleishe,” and ‘6 Plattdisen JJ are their names for Plateeea Zirnanda, called lLShiiningJ’ 
by the Warnemiinde fiehermen. Compare Lenz in Wittmack, Beitr. zur Fitmhereista- 
tistik, 1879. 
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BESEARUBES ON T H E  GENERATIVE ORGANS OF T E E  OYSTER 
LO. edulis.)* 

Ply P. P. C. WOEPL. 

Last year the administrative commission of the zoological station of 
the Netherlands Society of Zoology took the initiative in the prosecu- 
tion of researches relating to the anatomy, embryology, and biology of 
the oyster. 

The anatomical portion of these investigations fell t o  my lot. My 
work was done in a small wooden building, the station of the society, 
which was in operation during the last two years in the vicinity of 
Bergen-op-Zoom. This town, situated on the northernmost azm of the 
Escaut, is dso, so to speak, the center of oyster-culture in Holland. 

My investigations from the first have related to the generative organs 
of the oyster. A t  the end of the first season I published a summary of 
the work done, in the sixth annual report of the zoological station. Up 
to the present time, after having again devoted some months to these 
studies, my results are so far developed that I publish herewith a sum- 
mary of my investigakions up to the end of the year. It will be. pub. 
lished simultaneously in French and Dutch. 

+ The most remarkable result of my researches diving the past year 
has been to learn that the generative organs do not consist of localized 
glands, but that they extend over nearly the whole of the body mass; 
and also that they do not correspond in structure to the usual defini- 
tion of such organs (lobulated or botryoidal glands) usually met with 
in lamellibranchiates. They are not separated on either side of the body 
from the integument, which in these regions is at the same time t b  
mantle, consisting of a thin layer of connective tissue j at the fore part 
of the pericazdiac cavity the dorsal and ventral portions, the right and 
left halves of the organ are in communication. Everywhere we meet 
with its branched ducts, which communicate with each other, and of 
which the inner walls are produced into cul-de-sacs directed towards 
the interior and vertically to the surface of the body. The epithelial 
cells of these cul-de-sacs are metamorphosed into eggs as well as into 
spermatogenetic cells. Therefore it, is the same cul-de-sac which pro- 
duces at one time spermatozoa and ova. 

The past year I had no luck in finding the generative openings. 
With the exception of M. Lacaze-Duthiers all the authors who have 
investigated this question have met with the same difficulty. To attain 
better results than my predecessors, I had employed the method of 800- 
tions; I isolsked portions of the ventral process of the body mass, where 

* ~echerdeeeur lee organee gdnituux deaHuttre8. Par M. P. P. C .  HOEK. Compteersndue 
des e$an~ee de Z’Academie des Sciencee, Purie. Novembre 6,  1882. Translated by JOEIN A. 
RYDER. 
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the orifice is found which was observed by M. Lacaze-Duthiers. Un- 
fortunately, the first series of sections very plainly showed the longitu- 
dinal cleft near the nervous commissure, which goes from the branchial 
ganglion to the branchia, the opening obserwd by M. Lacaze-Duthiers; 
but the series of sections was iuterrupted before this opening was pro- 
longed into the genital canal. In another series, each preparation cow 
tained a section of the genital canal, which, however, resembled in every 
respect the branches (ducts) of the reproductive organ, but of which the 
special value was not recognized by me. It was from this that I was led 
to doubt the accuracy of the observation of M. Lacaze-Duthiers. 

The investigations of the past summer demonstrated to me that it 
was not M. Lacaze-Duthiers, but myself, that was in error. The longi- 
tudinal cleft is prolonged as a duct, which is nothing else than the genital 
canal; this canal commences to branch very near its external orific6; 
these are the branches, which again divide and spread over nearly the 
whole surface of the body. 

There is no trace of a genital papilla; the position of the genital 
opening is exactly the same on either side of the body, and it is also 
this same opening which serves for the organ of Bojanus; thus it is 
necessary to regard it as the urogenital opening. The efferent canals 
of the genital organs and the organ of Bojanns meet together near 
the common opening. We are, therefore, able to assert, with the same 
right that the efferent duct of the organ of Bojanus ends at that of the 
genital organ, or the contrary. Analogy has forced us rather to accept; 
the latter riew. 

On the organ of Bojanus of the oyster, the literature is silent. In  
the excellent work of M. Lacaze-Duthiers (Ann. des Sciences Net., 49 
s6r., t. IV, 1855) the common oyster has not been studied in this regard, 
and Von Jhering in 1877 (Zeitschr. Wiss. Zool.), in reviewing what hod 
been published upon the organ of Bojanus in the mollusca, states that 
our knowledge is null upon this point as regards t'he oyster. My re- 
searches also led me to study this organ. 

The organ of Bojanus is not developed as a very clearly marked 
structure ; it is composed of membranous folds communicating with 
each other and with a cavity paved with ciliated epithelial cells, itself 
opening by a fine canal in the urogenital orifice. The cells of the wall 
of the canal are provided with vibratile cilia longer than those of the 
cells of the cavity. This cavity appears to be the same as that which, 
in the mussel, has been called the collecting canal by M. Sabatier. In 
the mall of this cavity commences a straight canal, which is continued 
nearly parallel to the genital duct and ends by opening into the so-called 
pericardiac cavity. This canal is clothed by cells bearing very long 
vibratile cilia which meet in the center and guard the pagsage against 
any object no matterhow small. The mornbranuus folds of the organ of 
Bojanus extend on to the walls of the pericardiac cavitly, and upon the 
posterior part of the sides of the body, then into that part of the mantle 
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which joins the adductor muscle on its ventral side. In  my report I 
will give a detailed description of the organ of Bojanus of the oyster. 

I f  there is still the slightest doubt a s  to the hermaphroditism of the 
oyster, my researches have shown that, a t  tlic time when an oyster is 
sexually mature, i t  always funotionates as a male as well as a female; 
it is, therefore, 1~h~.siologically dicecious. And when the eggs of one 
oyster are fecundated by the spermatozoa of another, we need not be 
surprised if the contact of the eggs and spermatozoa takes place iu 
the interior of the animal. Likewise the fact observed by M. Lacaze- 
Duthiers and by other authors, that tlie egg of tbe oyster is nearly al- 
ways fecundated at  the time of laying, is not surprising. The large 
number of males also, that is to say, individuals functionating as males, 
as stated by M. Davaine and M. Lacaze-Duthiers, explains itself. I n  
thecaseof the oyster, as with most other lamellibranchs, the spermatozoa 
move and encounter the egg; “ the water carrying the sperm in the 
currents produced by the ciliary movements of the internal surface of 
the mantle reaches the eggs;” that is, it gets into the genital duct. 

I think this view of the question is the only one which gives a rational 
explanation of the facts. 

NOTE ON T H E  ORGAN O F  BOJANUS IN OSTREA VIRGINIUA, GIRfELIN. 

B y  JOHN A. RYDER. 

In  Maroh, 1882, I first noticed what I supposed might probably be 
the organ of Bojnnus of the American oyster, but I could not then in- 
vestigate the matter, so that it was allowed to rest for the time being 
until a more favorable opportunity should occur to carry out more de- 
tailed researches. In  Norember, 18S2, I first began to make prepara- 
tions to study the subject by means of section%, the only method by 
which it was believed possible to arrivo a t  any valuable conclusions. 
Althougli I have not yet traced the structure in question in its relation 
to the pericardiao cavity and the openings of the generative organs, my 
sections show essent’ially much the same details of structure as have 
been described by M. Hook. As that author observes, the literature of 
the subject is sileut in regard to this structure in the oyster, and of the few 
allusions to the matter, one is by Huxley,* who says: “In Ostrea and 
Teredo the renal organ Neems to be present in only a very rudimentary 
form.” He then alludes to the researches of M. Laca]ze-Duthiers. That 
it is present in a rudimentary form is tile fact, as an examination of the 
structure in question has proved. In  Bronds Klassen u. Ordnungelz des 
Fliierreichs, III, Malacozoa, by Keferstein, on page 388, it is remarked, 
in effect,, that the organ of Bojanus in Ostrea is present a6 a mere ap- 
pendage of the ventricle. In  “Forest and Stream,” under date of No- 

*Anat. Iuvortebrates, p. 411, New York, 1878. 
__-- 
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vember 30,1882, I described this organ in the following terms : Be- 
sides, no anatomist, to my knowledge, has very definitely located the 
organs of Bojanus or quasi-renal apparatus of the animal, or indicated 
the apparently close relation of this paired organ to the openings of the 
generative ducts. It is true these structures are very rudimentary, 
but seem to be present in a slightly developed condition, in somewhat 
the same relation to the great adductor as in Pecfen, only that they lie 
close against the mantle at either insertion of the muscle and on i ts  
ventral side. Their extent is somet.imes marked by brownish tissue in 
their walls.” 

In order to see these structures a t  all it is necessary to open the ani- 
mal with the greatest possible care, in order that the mantle and the 
underlying delicate tissue of the organs of Bojanus which lie close 
against the lower side of the muscular insertion be not lacerated be- 
yond recognition. The body-mass, which is prolonged backwards below 
the adductor and containing the first Bend of the intestine, lies just be- 
low the organ, and in fact a suspensor membrane connects the two. 
This suspensor has the same structure as the mantle. The form of the 
organ of Bojanus in the oyster, taken as a whole and viewed from the 
side, is somewhat sickle-shaped, and clasps the opposite ends of the ad- 
ductor next the mantle on either side for an extent of aboutt three-quar- 
ters of an inch, and rarely extends a very little way forward upon the 
floor of the pericardiac chamber. In section through its most enlarged 
part it is somewhat triangular or trihedral, and its inner non-canalicu- 
lated portion involves more or less completely at  this point the parieto- 
splanchnic ganglia, as is shown by my sections. It is a paired organ, 
and the portions of opposite sides are about equally developed. Their 
dimensions, as compared with the same organs in Unio, are very meager 
indeed. 

When examined under the microscope, sections from the mid-region 
of the organ show several large canals, six or seven, the walls of which 
are clothed with an epithelium provided with very long cilia, which hang 
freely into their cavities. These larger canals are placed near the center 
of the trihedral body of the organ. Around the larger canals numer- 
ous smaller canals and induplicatures of membrane are aggregated, 
which are clothed with a less conspicuously ciliated internal epithelium. 
These smaller canals evidently communicate with the larger ones, and 
are probably the secretory portions of the organ, but no crystalloidal 
bodies in the form of urates were detected, such as may be seen in the 
renal organ of Arca pezata, for example. The smaller ducts and canals 
of the organ encroach upon the connective tissue of the adjacent portion 
of the mantle to some extent. The color of the tissue of the organ in 
life is frequently dark-brown, so that its extent may be clearly made 
out in an oyster which has been very carefully opened. Oftener, how- 
ever, the organ can scarcely be distinguished from the neighboring 
structures, except by its richer yellowish color. I ts  greatest develop- 
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ment is attained at the lower side of the adductor muscle, just where 
the posterior sickle-shaped column of white fibers comes into contact 
with the larger grayish oval anterior column. Just  in  the angle formed 
by these parallel muscular columns the organ is most massive, and 
just here too lies the parieto-splanchnic ganglionic masses of nervous 
matter, which are more or less enveloped by the external and perhaps 
indiff‘erent portions of the organ. 

Aa before stated, I have not taken the pains to demonstrate the open- 
ing of the organ into the pericardiac cavity and the generative canals, 
but as already hinted in m y  article in “Forest and Stream,” which mas 
written before I had seen M. Hoek’s paper, I believe such a connection 
altogether probable from what is known of the relations of the homolo- 
gous organs in other lamellibranchs. Jus t  below the ricinity of the 
thickest portion of the organ are situated the external openings of t h e  
generative duots, which, as observed by M. Hoek, are not marked by 
papillar elevations. 

M. Hoek’s observations on the generative ducts of Ostrea e d d i s  agree 
with my own on 0. virginica. From the openings of the ducts forward 
over the sides and dorsal and ventral surfaces of the animal, beneath 
the mantle-layer, they branch over the greater portion of the body- 
mass, receiving the generative products -from the underlying follicles, 
which have D generally vertical direction, and stand at right angles to 
the courses of the ducts and their ramific a t‘ ions. 

The sexual characteristics of 0. t~dubk, 0. angulata, and 0. virginioa 
have already been discussed by me in mother essay which has preceded 
this, so that there is no need of a further elaboration of that matter 
here. More recently two notices by M. Bouchon-Brandely have been 
placed in my hands by Professor Baird, which discuss this matter from 
still another point of view than my own, viz, the microscopical and his- 
tological aspect of the subject. 

WAEIEINGTON, D. O., Decena8er 28,1882. 

A SIMPLE TEST T O  L E A B N  IB FISH OVA ABE IRIPEEGNATED.* 

B y  PROFESSOR NUSSBAUM. 

The development of the eggs of game fishes [salmonoids], as is well 
known, is relatively far advanced before the fish-culturist is positively 
assured that embryos are developing normally in the egg. A method, 
therefore, which would enable us to shorten this period of probation 
would not only be desirable, but also of value under certain circum- 
stances, s i x e  it is certainly annoying, after having had them in water 

* .Ein einfachea Perfahren zur Erkennung der gelungenen Befruchtung vow Pischiern, von 
Proftmtor Nueebaurn in Bonn. Deutaolie Fisohord-Zeitung, VI, No. 6, Jan. 30, 1883. 
Translated by JOHN A. RYDER. 
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for four or five weeks, spending time and care over them, to e.venturr;lly 
find, whed the ‘1eye-spots77 do not clovelop, that all our trouble was 
wasted and that no development a t  all took place. 

It is true one may, with proper preparations and with the help of the 
pocket-lens or microscope, follow the development while there may be 
no external signs of the process evideut. This method of making the 
test is, however, not adapted to the purposes of the practical fish-cult- 
urist, who will have better success by the following method: 

If fertilized fish ova are placed in A 50 per cent. solution of wine vine- 
gar [Any ordinary vinegar will probably be found to answer just as 
well-TR.] the embryo, even during the very first stages of development, 
will become apparent to the eye lying on the transparent yelk. The 
acetic acid contained in the mixture, one part water to one part wine 
vinegar, causes the material of the embryo proper to coagulate while the 
yelk remains clear. 

A short time after the ova are laid in this mixture, and during the 
first meek after impregnation, a white circle a t  one pole of the egg should 
become apparent, and in the course of the second week a cylindrical 
white streak running from the edge of the circle towards its center 
should be evident. If these features are not developed by the test, the 
eggs have not been fertilized, and are, therefore, worthless. 

We will not complicate the application of’ the method by describing 
other details of the development, but would merely suggest that when 
a lot of ova are fertilized a small portion should be left unimpregnated. 
These could then be tested in comparison with the fertilized ova from 
day to day, using say three eggs a t  a time of each lot. The observant 
culturist could by this means construct for hiinself a scale of develop- 
ment covering the period embraced by his experiments. At a lower 
temperature the development is slower than a t  a higher one. The dif- 
ference of appearance between fertilized and unfertilized ova treated 
by the method will demonstrate its utility. Whoever does not trust to 
the method for the evidence of death of the eggs until after fire weeks 
subsequent to impregnation, must of course wait. 

Director Tief‘enthaler, of E W n ,  has had the kindness to test the 
method practically, and finds it useful to fish-CUI twists. 

[A very little practice, i t  seems to the translator, would serve to 
enable any person of ordinary intelligence to apply this method or sev- 
eral others which might be suggested. Other substances which would 
answer the same purpose would be dilute solutions of picric or chromic 
acid, of not more than one to one-half per cent., or one part to two hun- 
dred of water. Vinegar or acetic acid of the shops may also be used ; 
tho last to be diluted in the proportions of about one part in ten of water. 
The acids cited will coagulate and cause the germ disk to turn white or 
yellow iu a few hours. Chromic is better than picric acid, as it coagu- 
lates the yelk also, but turns the latter much darker than the embryo 
or embryonic disk.-T~.] 
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NOTES ON THE LAlVIPREY&PETROItlYZONTIDIE. 

B Y  6. BBOWN GOODE. 

In  the fresh and brackish waters of the United States occur several 
species of the lamprey family. 

The habits of this group of fishes are not well understood, and in the 
present discussion me shall be obliged to rely to a considerable degree 
upon the observations of European zoologists. In the United Stahs 
these fishes, of whatever species, are generally known as L’lampreys” and 
~~Iamper-eels,” these names being also in w e  in England, where one of 
the smaller species, P. branchialis, is also known as the ib pride,” prid,3 
or ((sandpiper.” The name “nine-eye” is also common in England, a 
name which reappears on the continent in the “neun-iiuge” and ((neun- 
Ziugel” of Germany and Austria, and the “nejon Ogon” of Scandinavia. 
This curious name has its origin in the eye-like appearance of the circu- 
lar branchial openings, of which a considerable number appear on either 
side of the head. I n  the common “nine-eye” of England, however, 
there are really only seven, and, even if the eye be qounted, only eight 
eye-like circles upon each side. In Germany the name most commonly 
in use is ‘(pricke” or “bricke,” while in Prance btlamproie” is their 
usud appellation, and in Italy “lampreta.” 

The lampreys are among the lowest and least specialized of fishes; 
although in form resembling the eels, they belong to a rery different 
group, which, by Gill and others of our best authorities, has been con- 
sidered a distinct claw, and are not 0 ~ e n  entitled to be called fishes. 
So slight has been the progress in the scientific study of the lampreys 
that but little can be definitely stated about their geographical distri- 
bution, excepting that they occur in the fresh waters and along the 
coasts of the temperate regions of both hemispheres. The largest and 
best known species, and the only one which has at present any com- 
mercial value, is PeCromyxon amcricanus, by most authorities believed to 
be identical with the P. marinus of Europe,” which occurs in the streams 
and estuaries of our eastern coast from Novo Scotia as far south at  
least as Cape Hatteras. 

The key to the habits of the lampreys is found in the peculiar arrange- 
ment of their great 6UCtOrid mouth. I n  f? mariaus, according to  %mile 
Blanchard, this is completely circular, and forms a great sucker enor- 
mously capacious, surrounded by a fleshy lip studded with tentacles 
and supported within by a cartilaginous framework. This mouth is 
covered over its entire interior surface with strong teeth, arrangecl in 
concentric circles-some single, others double-the larger occupying 
tho central portion, and the smaller forming the exterior rows. A l g g e  

* Qtinther‘e Catalogue Fishes o f  tho British Museum,.@, p. 501. 
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double tooth, situated above the aperture of the mouth, indicates the 
situation of the upper jaw; a large cartilage, supporting seven or ,eight 
great teeth, represents the lower jaw. The tongue also carries three 
large teeth, deeply serrated upon their edges. 

The structure of the intestine, which, as in the sharks, is provided 
with an extensive spiral valve, indicates that these animals are chiefly 
carnivorous in diet. They are said to feed upon worms, insects, and 
decaying animal matter. 

Dr. Benecke, of Konigsberg, Germany, and others have found their 
stomachs full of fish eggs. The structure of the mouth, however, would 
teach us, even in default of observations upon their customany mode of 
feeding, that they are semi-parasitic in their habits, attaching them- 
selves to large fish by suctorial action, and, while attached, tearing the 
flesh of the fish with their marvelous mincing machine, which is com- 
posed of the teeth within the circular mouth, while they suck the blood 
of their victim. They are often found attached to the larger fishes, 
such as shad, sturgeon, and sharks. 

Captain Atwood states that small lampreys of a bluish color are found 
attached to various species of fish in Massachusetts Bay, such as cod, 
haddock, and mackerel. They cling to the side of the fish beneath the 
pectoral and suck their blood until the flesh of their prey seems as 
white as paper. 

There can be but little doubt that to the lampreys may be credited 
an immense destruction of the various food-fishes which enter estuaries 
and rivers. It is by no means uncommon for fishermen to find them 
attached to halibut and other large species caught at sea. Lampreys 
are found far inland, ascending most of the creeks and rivers of Central 
Europe and of temperate North America far toward their sources. In 
fact the distances from the sea, at which the so-called sea-lamprey of 
Europe is constant>ly found, are so great, when their feeble powers of 
locomotion are considered, that Dr. Gunther in his essay on the fishes 
of the Neckar was induced to advance the theory that they are car- 
ried from the 688 to the river sources by the shad, salmon, and other 
fish to  which the lampreys attach themselves. This view is combated 
by De La Blanchere, who claims that no one has ever seen lampreys 
attached to salmon, If I am correctlyinformed, salmon are largely 
annoyed by lampreys in the United States, but it seems hardly neces- 
sary at present'to accept Giinther's theory in the fullest extent, since 
the lamprey is apparently not much inferior to the eel in powers of. 
locomotion, and the eel, it is vel1 known, accomplishes long migrations 
without apparent inconvenience. 

It has been customary among writers upon fishes to class the hm-  
preys among the migratory fishes, and to describe the migrations of the 
sea-lampreys as beginning in the spring, when they are supposed to 
ascend the rivers for the purpose of spawning in their headwaters. 
This theory seems at present hardly t,enable; so little, howevcr, is 
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known of their habits that the theory cannot be pronounced absolutely 
incorrect. There are, however, certain species of lampreys in Europe 
which are believed to lire entirely in fresh water. A similar statement 
can most positively be made regarding our species inhabiting the Great 
Lakes and other inland waters of North America. On the other hand, 
many of the sea-lampreys remain in salt and brackish water through- 
out the year. There appears, however, to be excellent evidence that 
some of the lampreys move from brackish water into fresh for purposes 
of spawning. 

Benecke, speaking of the habits of the river lamprey of Northern Qer- 
many, remarks : 

(6 Concerning the habits of 4 nine-eyes 9 in the aea nothing is known. 
I n  summer they make their way from the Baltic into the Eurisches 
Haff and the Frisches Haff, and toward the end of September begin to 
ascend the rivers, and are caught in great numbers in baskets and pots. 
The ascent continues until January. I n  the upper reaches of the rivers 
they make their appearance in the early spring, and spawn in April and 
May in small schools in shallow places, where the water flows rapidly 
over shingly bottom. The act of spawning has been observed by us 
from year to year’ in tho passage between the bridges at Braunsberg. 
After the eggs, which are one millimeter in diameter, grayish yellow in 
color, and entirely opaque, have been deposited in little masses, the 
lampreys die. The development of the spawn is extremeIy dependent 
upon the weather, so that during many years only a very small brood 
of young fishes makes its appearance. The young of this species have 
been found by August Muller in the Oder and the Alle, and in the 
latter (1) the drying up of one of its tributaries near the mill a t  Pinne 
gives an opportunity every year to collect hundreds of them in the 
bottom mud. They are never found partially grown, and we must be- 
lieve that they go back to the sea, there to attain their full size.” 

Concerning the breeding habits of the brook lamprey, P. plaBeri, the 
same authority writes : 

“The brook lampreys, like the allied species, feed upon little animals, 
and are found in almost all the clear brooks iu Prussia, seeming never 
to migrate to  the sea, although Yarnell claims that he has found them 
there. The clear gray, or grayish-yellow, eggs, which are one mille- 
meter in thickness, are deposited in March or April. The adult fish 
gather themselves together in compa’nies of from ten to fifty individuals 
to spawn in mater of little depth, where tho current flows swiftly over 
rough ground. In close proximity to each other they cling with their 
mouths to the bottom and their bodies streaming out in the current, 
squirming like the bodies of snakes. Every once in a while the observer 
can see a male, easiIy recognizable by its size and black color, seize 
upon one of the females with its suctorial mouth, and therewith 5rmly 
attaching itself to her close behind the head. The two then extend 
themselves with a powerful backward squirm, and, while the male with 
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a half turn of his body, brings his abdominal aperture close to that of 
the female, a pa,rt of her spawn may be seen flowing forth in a clear, 
semi-opaque flood. This action is repeated until the female has deposited 
all of her eggs. The young lampreys, when hatched, burrow in the 
mud. They require a period of four or five years before they reach the 
size of twenty centimeters.” 

It is now beliered by many of the best European authorities that the 
pslrent lampreys die after spawning. 

The development of the lamprey is exceedingly remarkable. It was 
first worked out thoroughly by Prof. August Miiller, in 1866.* 

The young was formerly considered to be a member of a distinct genus, 
Ammoocetea. The young of the brook lamprey, P.plancri, which in a 
general way correspond to those of other rjpecies, are thus described by 
Professor Benecke : 

L4 They are tawny yellow, without any trace of silvery hues, a d  have 
half-moon shaped toothless mouths, not intended for suctorial uses. 
Their small eyes are hidden deeply under their skins, and hardly visible. 
Their gill-openings lie in a deep furrow. The head is small end pointed, 
and the fins continuous.” 

It is a curious fact that as early a8 1866 Leouhart Boldner, of Stras- 
bourg, investigated and thoroughly understood the development and 
metamorphoses of the lamprey, as is indicated in the following para- 
graph translated from his work upon the water-birds, fishes, and other 
aquatic animals of Strasbourg : 

L4 From August to December lampreys with eyes are not often see11 
and are rarely taken, but blind lampreys are foand throughout the entire 
year. The lampreys with eyes and the blind lampreys are all of the 
same kind, for the young from the very beginning are all blind, and 
bury themselves a t  once in the mud as soon as they make their emape 
from the eggs. The blind lampreys develop no eggs until they develop 
their eyes.”? 

Like the eel, the lamprey was formerly believed to be hermaphrodite.$ 
So far as I am aware few observations are on record which indicate 

the date of the spawning of the lampreys in this country. Wittmack, 
in his excellent work upon the Fishery Statistics of Germany, states 
that P. marinus spawns at Hameln in June, and in the Rhine at Zurich 
in March and April; P. j’luviatilis in various parts of Northern Germany, 
chiefly in March, April, May and June, though in the Eurisches Haft 
also in November, December, and February. In  Bavaria their spamn- 
ing season is from March to June; in Austria, in April and May; and 
in Switzerland, in March and April. P. planeri is said by the same 
author to  spawn in Pomerania in May, in the Rhine provinces in March 
and April, in Hanover in May and June, in Gotha in March and April, 

Miiller’s Archiv fiir Naturegeschichte, 1856, p. 325. 

$Sir Everard Home in Philosophical Transactions, 1815, p. 266. 
t See VOn &ebdd, 8~88tUa88@8Ch8 dlittd-Europa8, p. 378. 
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and in Lower Bavaria in May, June, and July j in the Tyrol in March, 
April, May, and June, and in Switzerland in March and April. In  the 
rivers of Connecticut, where a lamprey fishery is still carried on, lam- 
preys are reported to be abundant in May and June; and it is probable 
that these months are included within the period ;of spawning. 

The artificial propagation of the lamprey was first successfully ac- 
complished on the 24th day of May, 1879, when Herr M. Frauen, em- 
ployed by the German Fishery Union jn gatherhg sturgeon eggs in 
Bchleswig Holstein, fertilized the eggs of the river lamprey and placed 
them in a, breeding box. Between June 3 and June 16 many young 
were hatched out, and on July 17  the entire contents of the breeding 
box escaped.” 

As has already been stated, it requires four or five years for the 
larval lamprey to undergo its metamorphoses and become capable of 
reproducing its kind. The sea lamprey, P. marinus, often attain the 
length of three feet, but those species which are found only in fresl 
mater are usually much smaller. 

The name Petromyzon signifies a l L  stone sucker,77 it being a common 
habit of theso animals to cling to stones and pebbles. In swift currents 
this habit is of great importance to them, since it enables them to hold 
their own when their swimming powers would often be sevorely taxed. 
It is stated by careful observers that they havo 8ome way of transport- 
ing stones, and that they build nests, or rather circular fortifications of 
stone work around the crevices in which they lurk. As may be inferred 
from what has already been said of the inanner in mlr’ich they prey upon 
other fishes, lampreys are among tho most troublesome enemies of many 
laGe species. Giinther states that salmon have often been captured in 
the middle courses of the Rhiiie with ma,rine lampreys attached to them. 
Milner, in his report on the Fisheries of the Great Lakes,? remarks : 

“A parasite that troubles the Rturgoon is the lamprey eel, Petrompon 
argentezcs Kirt., which is found very frkquently atbdched to  the  skin. 
The circular scars and raw sores sometimes found upon the sturgeon, 
and attributed to this cause by the fishermen, are correctly accounted 
for in this may. It is probable that their natural food is the slime or 
mncus exuded in abundance from the pores, but they frequently retain 
their hold upon a spot until they have eaten through to the flesh, and 
deep ulcerous cavities occasionally result from the sore.” 

The lamprey was foher ly  highly esteemed as an article offood, and 
in early d a ~ s  is said to have constituted an important dish iu certain 
civic feasts of Europe. It was once the custom to drown lampreys in 
wine and then to stew them. This process was supposed to impart a, 
higher flavor to the flesh. It is stated by LacBpBde that King Henry I, 
of England, came to an untimely end by too full ? repast of lamprep. 
A t  the present time in Germany and France they are cooked in earthen- 

*Circular der Dentschor Fisohoroi Voroin, 187’9, pp. 135-136, $59. 
t Roport of U. 8. Fish Commission, Part 11, 1874, p. 74. 

Bull. U. 8. F. (I., 82-23 may 4,1883. 
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wme jars with vinegar and Rpices, and are frequently seen among the 
relishes and hors d7a?uvre8 brought upon the tables as a preliminary 
course. They are also highly esteemed in many other parts of the con- 
tinent. A t  present in this country lampreys are but Iit’tle prized es- 
cept in certain portions of New England, particularly along the Con- 
necticut River, Col. Theodore Lyman, in his report as fish commis- 
sioner of Massachusetts for 1876, states that the lamprey eel is a fish 
geably esteemed by the country people of Massachusetts, and one which 
was formerly taken in amost incredible numbers in the Merrimac. It 
was found as far north as Plymouth, N. H., and by the Uonnecticut 
River, d 6 0 ,  i t  passes into the same State. 

I n  1840 Mr. Joseph Ely took 3,800 in one night at Hadley Falls. It 
was then the custom of the country for each family to salt clown several 
barrels of lampreys for winter use. “Now, in 1866,” he continues, Lcthie 
valuable fish has become nearly extinct in both rivemn This remark 
should be interpreted as applying simply to the headwaters of the Oon- 
nectieut, since in the tributaries of its lower stretches there is still a 
considerable lamprey fi&ery and a large local consumption. 

Mr. George Lyon, of Bridgewater, Conn., writes August 25,1879: 
“Previous to the building of the dam over the Hoomtonic, at Bir- 

mingham, lampreys were taken in large quantities as far up the river 
as the falls in the town of New Milford; now none are seen above the 
dam. Men, standing over the falls on shelving rocks, could hook 
them, a s  they clung to the rocks with their sucliers, by means of a large 
sharp hook fastengd to a long pole, this hook being imbedded in the 
holes in the sides of their necks. Many people formerly salted barrels 
of them for their om& consumption. Their use at  present has much de- 
creased, owing to the disturbance in the fisheries caused by the building 
of the dams. Those nom used in the vicinity of Bridgewater are taken 
in th0 Eoosatonic at Birmingham, and during the months of  May and 
June are peddled though the country by the people who catch them.” 

Mr. N. M. Muckett, of Lakeville, Conn., states that in that vicinity 
the annual arerage catch is about 2,000, the implement of calhure used 
being a pole about six feet in leagth with a hook at its end. The 
fisheries are located in Salmon River about two miles from the Uon- 
neeticut, just above tide-mater, and the lampreys sell in the markets 
.of the adjoining villages a t  a11 average price of five dollars a hundred. 

Mr. M. A. Hart, of Riverton, Conn., says that thirty years ago, and 
before, lampreys were found in the Farmington River in the vicinity of 
Riverton, but have long ago become exhausted. Quantities are sold in 
%he city markets of Southern Oonnecticut, chiefly obtained in the Con- 
necticut River in spring and early summer. They are easily caught 
with the hands, and fishermen in capking them use mittens. 
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ACCOUNT O F  O P S R A T I O N S  AT TmE NORTHVIlLLE PHSEI-HEATCRPNG 
IJTATICDN O P  THE UNITED S T A T E S  FISH COMMISS1ON, PRO31 lS74 
T O  1882, INCLUSIyE. 

B y  FRANK W. CLARK. 

[Written by request of Prof. S. F.’Baird, for the London Exhibition, 1863.1 

It will be admitted without argument that nature, uuaidcd by art, is 
wholly unable to furnish food for the sustenance of the human race. 
The necessities of existence have therefore always driven man to the 
culture and development of those kinds of animals and plants that are 
able to supply him with the means of subsistence. Science has pointed 
out the laws which govern the myriad orders of life, and by the aid of 
this knowledge we are able to multiply in vast ratios all the varieties of 
animal and vegetable nature necessary to meet our requirements. Until 
within comparatively few years the attonMon of mankind in this direc- 
tion had been expended almost wholly upon the culture and propaga- 
tion of land produots. That portion of human food found in the paths 
of the sea @nd rivers of the earth had been left wholly to the care of 
nature, man not deeming it within his power to materially aid nature 
in this department of her supply. Somewhat recent investigations, 
however, have revealed tlie fact that some of the largest and most im- 
portant fisheries of the world must soon cease to operate, for a time at 
least, unless some artificial means be devised €or counterbalancing the 
vast drainage which is rapidly depopulating lakes, rivers, and seas of 
their inhabitants. 

That such means have been discovered and successfully applied is 
abundantly demonstrated by the history and work of pisciculture. A 
single incident will well illustrate this statement, for it is only a sample 
of the success which, as a rule, has everywhere attended this science. 
I was myself personally cognizant of the facts in the case, and therefore 
can speak with definite knowledge. It is a well-known fact that forty or 
fifty years ago shad were so abundant upon our Atlantic coast that they 
were ‘i caught by tho million in many bays and months of rivers.” As 
early as 1860 it became alarmingly evident that this great source of 
revenue to the country would soon be cut off+, for the Ikh were not only 
no longer abundant, but it was becoming hard to obtain them e w n  as 8 

luxury. I was on the Oonnecticut River in 1873, and I could not obtain 
shad for less than one dollar apiece. I n  1871, and again in 1872, several 
millions of young shad were liberated at the mouth of the Ooiinecticut 
River. In 1874, three years’ time, the most marvelous results were 
manifest. Those first set free began to return. It was reported by 
fishermen ‘4 that for twenty years such shoals of shad had not been seen 
approaching the land, and vessels which had como through the neigh- 
boring sound reported also great shoals which stood towards the moutli 
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of the river." Being on the ground at the t h e ,  I was offered all the 
fish I could buy for 10 cents apiece. 

Approximately the same results<are now being realized from the dis- 
tribution of young whitefish in our great inland lakes. It is only within 
three or four years that the young fry have been liberated in sufficientlg 
large numbers to  increase the supply af the fisheries; and now from 
every point where such distributions have been made acknowledgments 
are numerous of theinestimable benefits already derivedfrom this source. 
Similar results have been obtained elsewhere and with other kinds of 
fish; bu t  these experiments have already entered into the history of tlie 
science, and have proven, beyond any question whatever, that piscicifl- 
ture is the perfect solution of the problem of supplying the fisheriev of 
the world with an inexhaustible reveuue. 

With this object in view, therefofe, fish-breeding establishments have 
been erected a t  suitable localities in different parts of both the Old and 
New World. To b@in with, these institutions were in many instances 
the result of private enterprise; but their work is now deemed of such 
great importance that states and governments have purchased the 
right of control over the best of these establishments. 

The hatchery a t  Northville passed into the hands of the Gomrnment 
in $he year 18S0, and now to give a history of the incqtion and work 
of this institution is  the remaining pirposo of this article. 

ORIGIN O F  THE NORTEVILLE IIATOHZRT. 

In the year 1S68, Mr. N. W. Clark, of Clnrkston, Mich., became in- 
terested in the subject of fish culture. His attention was first roused 
to the subject by the enormous waste of embryonic life observed among 
the fish, from which he concluded that not one egg out of  thousands, 
left simply to  a course of nature, could reach mature development. It 
is easily demonstrable that rivers, lakes, an&oceans woulcl literally ovgr- 
flow d t h  their inhabitants i€ but 8 tenth or even a hundredth part of all 
fish-spawn sliould grow to adult size. Such an increase would not of 
course be possible, nor for many reasons desirable; but the question 
naturally occurred to Mr. Clark, as it had to ofhers, Cannot some means 
be devised by which the prolific nature of the fish may be taken ad- 
vantage of and the waste suffioiently prevented to annually restock all 
the important fisheries of tho world mith an  abundant supply? This, 
as a t  once appears, was a most interestbg and important question. He 
therefore determined to devote to experiments as much time as could 
be spared from his ordinary business pursuits, not so much as a means 
of personal profit as t o  appease his own love of research and experi- 
ment. 

Having thorouglily informed himself of the nature and succem of ex- 
periments ma& in this direction by other men, he a t  once began the 
erection of a building near Clarkston, and without and within he placed 
ad1 the necessary appurtenances thcn known to the science. Here' he 

' 



BULLETIN OF THE UNlTED STATES FISH COMMISSION. 35’7 

continued experimenting, with consideratde success, !inti1 the sumnier 
of 1874, when, desiring to enlarge the scale of operations, he determined 
to seek for some locality possessing greater natural facilities. After 
carefully examining different places more or less favorable for the pur- 
pose, the present site of Bhe Northville hatchery was selected, as afford- 
ing not only the best advantages he was able to find, but as leaving 
little or nothing to be desired in the possession of all those natural sur- 
rouailings necessary to the perfect development of piscicultural science. 
To this point he a t  once removed, and began the construction of a build- 
ing and of ponds and raceways suitable for his purpose. 

The building is an ordinary one-story frame structure, SO feet long by 
nearly 30 wide, and contains an office, sleeping apartment, and tank 
room, besides the main hatching room, which is furnished with such 
appliances as are best calculated to do the work. At first, and for ser- 
era1 succeeding seasons, the style of incubator used was of Mr. Clerli’s 
own inve’ntion, # which had been thoroughlg tested by him in the Clark- 

* This invention consists in the construction of a suitable building, at one end of 
which, noarest the water supply, aro tanks, containing many barrels of water con- 
voyed through faucets from spring or lake, lt8 the  naturo of the eggs to bo hatched 
]nay require, which 1)asses through flannel scrcens, and is thus filtercd from all socli- 
men6 before entcring tho troughs containing the hatching boxes. Theso troughs are 
about one foot (or more, as tho 6880 may bo) in width and ten inches deop, each of them 
containing a sdries of water-tight 00111 srtmants, which contain the E~I I~G nuinber of 
boxes of lose dimensions, a180 water-tigfit, oxcept the bottoms, which aro covered with 
finely-perfora,ted copper or b r w  wiro cloth to  prevenb tho eggs or fish from escaping 
Then hatched out. 

These last boxesaro filled with s e v e d  scrccns, each containing many thousand eggs, 
and may bo of sufficient capacity to  hatch an almost unlimited number of eggs. 

Ovor those screens, and after the eggs nro equally distributed ovor them, thcru is 
placod a finoly-perforated metallic platc, U, and tho whole is kept in  place by a cross- 
bar, C, fastcned to  tho sides of tho main trough. These boxes are elevatocl upon fcet 
to  raise them from tho floor of tho trough, to  allow a frce passage of n-atcr under 
them and t o  raise them above any sediment that  may pass through and sottlo on the 
said floor. 

Tho first screen that lies over the cop er cloth is also raiqed to gain free circihtion 
to tho water. The main trough must gave a descent of three-sixtoontlis of an inch 
to  the foot, to  form sufficient fall of water into oitch separate box to  produce a mod- 
erate current of aator down through tho eggs. 

This arrangement completed, tho water is let in at the upper end of tho long troughs 
upon the porforeted cover, which spreads it oqually over tho wholo pad of tho eggs 
bolom, ~ h i ~ h ,  owing to  the declivity of tho main trough sild tho water-tight partitions 
in them, causes it to flow over said partition on to tho nost below, which producos an 
up and dawn movement to  the curront running throughout tho mho10 series of hstch- 
ing boxes, making ohanges around and t h o u  h tho whole numbor of oggs In oaoh 
compartment constant while in  process of hetcting. 

Many more fish are hatched by this procoss than can be storcd ant1 cl~ansod from 
their shells aud other impurities consoquent upon the last stages of hatching j Iioncc, 
it becomes necessary to add store-room and an additional process for clcansing tho iish 
when hatched out from the impurities abovo nomod. 

To remedy this trouble a series of largo tanks, G H K, are erccted for the reception 
of the water as it leaves the hatching troughs. From ten to  twenty days are required 
from tho commencement of tho hatching tieason to its closo, conscqucntly a propor. 
tionate numbor of fish are hatched daily. These aro washed from tho unhatchc(1 eggs 
into the first receiving-tank before mentioned, and allowed to  staxid quiotly without 
much current to  tho mater in which thcy aro. T l i ~  cggs thus cleansed aro rcturnod 
to  the hatching boxes from which they cam& As so011 as the shell8 from tho eggs are 
well sottlod to the bottum, a moderate curront of water iu allowed to  flow through an 
opening to  thc ucr t  tank belo\v, cnrrgiri the cloansed fish with it, de ositin any im- 
purities that  may yoh bo loft with the fir371 in mid tjettlcr ; and tho fisi arc efiowcd to 
follom on with tho current, passing still through another opciiiiig to  tho largo rooep- 
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ston cxperiments. The hatching room was at first equipped with 224 
of these incubators, known as the Clark hatching box, together vitth 
their appropriate accessories. The hatching box itself was a p e a t  im- 

provement over tho system of gravel tronghs formerly emplo9)ed in fish 
hatching, and the method and character of its work are oven now un- 
snrpasseil for incubating’ some of the larger eggs of the salmonoid 
species. The invention, homcvcr, involved the same principle of coil- 
etrnction and operation that was embodied in two or three other similar 
inventions ~ ~ h i c h  appeared about the same time. In  each the method 
of procedure consists in spreading tho eggs in layers on wire trays, and 
causing the water to flow through tliem. In Eome incubators of this 
t-j-pe the ~ncchnnical construction forces the water upward instead of 
clownward, but whatever the direction of the mater tho results in  all a8re 
si&&n,utia,IIy the same, since the eggs reiliain motionless. 

From tile site of the hatchery and its immediate vicinity innumerable 
springs send forth an Inexhaustible supply of pure water. In the ag- 
gregate they furnish about 700 gallons per minute. From the head of 
this spring area to where the hatchery is situated occurs a nakiiral slope 

tion rooy, Tvlicrc t h y  remain in  porfoct condition in puro running water nntil placed 
in  the wators dcsimned for thorn. 

M. is n 81ia11ow t&tgh snppliclil with matcr drawl from tho main tank, Loing tlic 
snnic totnpcrntiiro of that  iil which 411? eggs arc liatcltod. 

]hiring thc first fow weelrs of their incubation many impcrfoct and dcad q g e  arc 
fonnd, and for tlm purpose of removing tliciti from tho good onos tho screciiH upon 
which tihey lie nro rornovetl front tlic hntching hoscw to tho shallon. trou 11 of riuiniiig 
v nter  nn(1 pic1;ccl ont in tho  usnnl way mitli forcaps, as shown by ignrcs iu t l i u  
illustration. 
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that gives to the former an elevation of eight feet above the latter, thus 
giving to the hatohery an ample volume and fall of mater for hatching 
purposes. 

THE TROUT PONDS. 

These were originally six in number, and, though since found quite 
insufficient to meet the requirements of the increased scale of operations, 

’ they performed their service well a t  the time of their construction and 
for SeVeral succeeding years. Since the supervision of the hatchery was 
assumed by the United Btates Fish Commission, in 1SS0, the pond8 have 
undergone a thorough reconstruction. They have been greatly enlarged, 
their sides planked and secured bey&d all possibility of muskrat dep- 
redations, their banks nicely ornamented with a coat of nature’s green, 
and their capacity increased many fold. Entire new ponds have idso 
been built, knd all are suitably prorided with discharging flue8 a d  
gates for thb control of the water. The bottom of each pond is made to 
gradually slope so that the depth of the water is eighteen inches at the 
head and four to five feet at the foot, this conformation being n e c e s s q  
to tempt the breeders up into the shallow, rapid current of the raceways 
to spawn. As is well known, however, tho fish mill sometimes deposit 
their eggs in the gravel beds of the ponds themselves, and, to avoid 
any loss which might be entailed by such an occurrence, the ponds Set 
apart for the use of the breeders are divided into two secdons, the bot- 
tom of the upper and more shallow section being tightly covered with 
boards. Into this section the breede& are placed during the spawning 
season, and are prevented from entering the lower part of the pond by 
a tempOrar3.. partition, which is removed when the spawuing season is 
aver, the lower section being used simply as a receptacle for the fish 
fast a8 they are manipulated and the eggs secured. 

The uniformly cool temperature of spring water at all seasons of the 
year causes these ponds to be as healthful to the various kinds of trout 
as their ordinary haunts furnished by nature. Indeed, this fact, C O D -  
bined with the abundant suppIy of artificial food, produces an av%rage 
maximum size that is not only ~~~surpassed ,  but absolutely unobtain- 
able in  many of the streams where the fish naturally flourish. 

1 find that among communities having no direct commercial inter- 
course with the large fisheries there prevails considerable slrepticism 
concerning the real benefit to be derived from the artificial propagation 
of fish. The people who live near ths great fisheries have been con- 
vinced of its value by the returns which they have actually realizod 
from the work of the states and the general government in restocking 
the larger bodies of mater with the best varieties of commercial fishes. 
Those in the interior have also been indirectly benefited, but this they 
me slow to realize. I therefore look with great hopefuIness upon the 
pa3sent attempts now making everywhere to iutroduce the trout and 
other valuable species into such inland Waters of the country as ar0 
suitable to their nature. 
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Although the natural habitat of the trout is confined almost wholly 
to the colder streams and waters of our country, the acclimatization of 
these species, and of their proper food, is no longer a matter of experi- 
ment; and if success in this directiou can only be achierecl sufficiently 
to bring this delicate luxury within reach of the people at large, they 
will need no other argument to convince them that trout-culture is not 
experimental, but is a work f r h  which all mar  derive direct and sub- 
stantial benefits. 

Bnt so far as our brook trout (flalvelinus fontinalis) are concerned, 
until they are more abundant in their native haunts than at  present, it 
will be practically impossible to accomplish results a t  all appreciable 
or worthy of notice, except by the method employed here and in other 
hatcheries. This method proceeds upon the known adaptation of spring 
water to the artificial dewJopment and maintenance of the% species. It 
insures a temperaturo corresponding with that of the waters of their nat- 
t u r d  habitat, and, by proper distributive arrangements, this temperaturo 
may be kept below 700 3’. in the hottest summer weather. The method 
employed also takes into view the best means and facilities for obtain- 
ing a sufficient egg supply to meet the purpose in hand ; and, with refer- 
ence to this, experience has abundantly proven that there is but one 
reliable course to pursue, and that is to rear the breeders in sufiicient 
numbers to obtain tho desired number of eggs. To depend upon secur- 
ing spawn by angling or seiniug these fish out of their natural streams 
would, at present, be almost wholly futile as well as expensive. Those 
ripe for spawning could not bo caught in sufficient numbers by this 
means to pay the cost of labor expended. But where the fish are kept 
in ponds or preserves so constructed as to give us absolute control of 
w7my period of development from the embryo to the spawner, it is pas- 
sible to  secure very large returns from a comparatively small amount 
of ~ t o c l ~ .  By this means not a single egg need be lost; every fish can 
be manipulated without receiving any harm, and the eggs removed and 
mixed with the proper amount of male secretion to fertilize at least 80 
to 90 per cent. This is something, however, that art only can da. Na- 
ture alone would give fertilization to only a very small proportion of 
eggs spamned; but art, having the power thus to utilize all tho re- 
sources which nature so IaTishly furnishes, points out the way to o b  
tain the largest results a t  comparatively little cost and trouble. 

The ponds are fed directly from the lower spring area, which is un- 
derneath the hatchery, and indirectly by the water of tho upper springs, 
which first makes the circuit of an artificial reservoir, from which it 
flows through the building, where its passage is utilized in hatching. 
Thence it enters the raceways a t  the rear of the hatchery. The amount 
of stock originally put into these ponds by Mr. Clark consisted of one 
hundred adult brook trout. This number has multiplied very many 
times since then. Other varieties of fish have also been introduced at 
various times, such as . the California trout (,SaZmo iridea), California 
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saImon (Oncorhynohws quinnat), lak’e traut (Cristivoiner rtainaycush), 
grayling (Thymallus tricobr), and IandLIocked salmon (Xahzo salar, var. 
sefiago). 

INPROVED METHODS OF INUUBATING EGGS O F  THE WHITEFISII (COEE- 
GONUB CLUPEIFORXIS). 

Since the Northville hatchery was built, the method of incubating 
whitefish eggs has uncle6one a radical change. The hatching boxes 
are still used for the salmon and trout, but for whitefish they have been 
entirely supplanted by inventions which greatly reduce the expense and 
labor involved in hatching this species by artificial processes. 

The principles upon which the construction and operation of these 
later inventionare based are substantially alike in all. Whitefish eggs 
are small and light, and hence are easily buoyed or influenced by cur- 
rents of water; and the dead and confervaceous eggs are a trifle still 
more buoyant. These conditions are taken advanhge of by having B 
proper head of water and releasing a graduated t-olume under a, uni- 
form pressure on a mass df eggs in a vessel of suitable size and confor- 
mation to secure the purposes in view. A fixed movement is thus given 
to all eggs of the same specific gravity, while the lighter eggs of con- 
fervaceous growth, contact with which imperils the safety of the living 
embryos, are driven from the presence of the latter by the outflowing 
current, which carries them out of the vessel or holds them at the sur- 
face, whence they can be removed en. masse at leisure, In the use of 
the hatching boxes, where the eggs are not kept in motion bat remain 
quiescent, it is noceasary to be always on hand with a pair of tweezers 
t o  pick away the dead eggs one by one as fitst as they becorno visible 
on the trays. Hence the hatching of large numbers by the box system 
involved + great deal of labor and expense, which is now largely dis- 
pensed with. Constant surveillance and manipulation to Beop the dead 
and living ova separated is no longer necessary, and the actual work 
demanded to incubate any number of millions of whitefish embryos is 
now no greater than was formerly demanded for as many thousauds. 

The style of improved incubator first brought into use at the North- 
~ 1 l e  hatchery is known as the Chase jar, and is the invention of Mr. 
0. M. Chase, of Ihtroit, Mich. The jar is a cylindrical glass t-esse1 19 
inches high by G inches in diameter. The mater is introduced through 

glass tube resting in the center of ehe eg@mmber, and is released 
upon the eggs at the foot of the tube, which is slightly raised by three 
small feet. A tin rim provided with a gate and lip for dischargiilg the 
mater is fitted to the top of the jar, and tho whole is placecl directly 
underneath a spigot connecting with the top of the glass tube by a 
short piece of rubber hose. 

Those jars were used at  Northville during the seasons of 1sSoJS1 a&l 
1881-’52, sufficient tank room being provided to operate about 1liO. 
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Each jar mill incubate 200pOO eggs of the whitefish. Tauks of uniform 
size are placed one above the other in three tiers, and the water enters 
the upper tank and feeds a row of jars on either side, whence it is dis- 
charged into the middle tank to supply another double row of jars, 
thence passing into the lower or waste tank. The jars rest in pairs on 
narrow shelves placed crosswise of the tanks. 

During the season of 188142 an improved whitefish incubator was 
devised by employ& of the hatchery. The egg-chamber is substan- 
tially the same as that of the automatic jar; but the separation of the 
dead and living ova is more perfectly accomplished by improved dis- 
tributive arrangements, which give to the currents of water absolute 
evenness and uniformity. A cone-shaped device is fitted td the bottom 
of the egg-chamber, and resting on this is the tube through which the 
water is introduced. The bottom of the tube assumes a conical form to 
correspond with the cone over which it is placed, being slightly raised 
or separated therefrom by narrow strips of tin soldered to the cone 
midway betveen its base and apex, to permit the water to escape. The 
column of water in its descent through the tube is pierced by the apex 
of the cone and radiated to the base of the tube, where it escapes into 
the eggchamber. Side currents arc thus formed which impart to the 
eggs the best possi-ble motion ; carrying them upward through the egg- 
chamber to descend again upon the base of the tube, which diverts 
them to its edge to be carried up again, as before, by the inflowing 
current. Fifty of these incubators are now employed at the North- 
ville hatchery, and over two hundred at  the Lake Huron hatchery, 
recently established at Alpena, Mich., by the United States Fish Com- 
mission. 

As an experiment, Mr. S .  Bower, of the Northville hatchery, con- 
structed an incubator admitting of a larger scale of operations, at a 
greatly reduced cost for apparatus. It is made of wood and g a l v a ~ e d  
iron, in the form of a rectangular box, and is divided into upper and 
lower chambers; it is 11 inches wide by 13 inches deep and 30 inches 
long, although its length is noti material, and may be extended indefi- 
nitely, increasing its capacity to correspond, without impairing or 
changing its operation. The movement of the eggs is obtained by 
introducing water into the lower chamber, whence it is admitted to the 
upper chamber through a sixteenth-inch crevice running lengthwise 
of t-he box. From each side the partition which divides the box into 
two chambers slants downward to the point where the water enters 
the egg-chamber. By this means the eggs carried to the surface by the 
inflowing current are constantly returned to the starting point, and 
thus a perpetual circuit is produced. The principle of operation thus 
reverses the motion employed in the jars, qs the eggs ascend from the 
center and descend at the sides, instead of rising at the sides and 
returning through the center. Overflows are provided at intervals 
mound the top of the box. The separation of the dead and living ova 

' 
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is very well accomplished with this inexpensive apparat#us ; it requires, 
however, a greater head of mater than the jar incubators, and for this 
reason tho success of the experiment as tried was somewhat impaired. 

PACKING FISH EGGS FOR SHIPIKENT. 

There are a number of methods employed in preparing tho eggs for 
shipping. The conditions most favorable to successful transportation 
me those which will best maintain a moderate degree of moisture of 
the eggs, and the lowest possible temperature that will not impair their 
vitality. Experiments have shown that 320 J?. is the temperature best 
calculqted to preserve the statu quo of tho various species treated at 
this hatchery. Under the couditions named, development of the em- 
bryo proceeds very slowly, almost imperceptibly ; the development of 
confervae is likewise retarded. An ample period of time is therefore 
given them to make long journeys without losses, if the proper condi- 
tions are maintained. Various experiments have been made from time 
to time, by diversi$ing the details of preparation, but the method 
which has met with the greatest measure of success is substantially as 
follows : A sufficient number of canton-ffsnnel trays are made to hold 
the eggs, and a case is constructed of such a size as to contain the 
trays when superimposed upon each other, and to allow 4 to G inches of 
space around the sides for packiug material. The trays are placed in 
a, tank of ib-water not 10SS than an hour before eggs are transferred 
thereto. A quantity of eggs are transFerred from the hatching vessels 
t o  wire-trays in the picking-trough, and featliered over to throw up 
dead or unimpregnated eggs, which are removed with nigpers. The 
sound eggs are then collected By overturning and submerging the trays 
into a large tin vessel partly filled with water; thence they are skimmed 
up and measured in a graduate * and poured into the shipping t r a p ,  
which are immediately taken to the packing room, where the tempera- 
ture is between 300 and 400 J?. The trars are then thoroughly drained 
of superfluous water, and the eggs are spread uniformly two layers i n  
depth, with a half-inch margin of flannel between the eggs and wood 
frame of the tray. A ,single fold of dampened millinet is then thrown 
over the eggs, and over this a sufficient quantity of livo moss) washed 
and wrung out to prevent hainage, to fill the tray when rather snugly 
pressecl down. When admissible, the trays are allowed to strtnd in 
temperature a little below the freezing point until needles of ice have 
begun to form in the moss ; they are then placed one above another a,nd 
held to position by cleats nailed to top and bottom boards. The pack- 

* The following is tho standard of rnonsurornont used at the Northvillohatchory : 
mitef ish,  1,250 ; brook trout, 450 ; lako trout, 200 to tho fluid ounoo. Eggs of white- 
fLsh am1 Iako trout vary but little in size. Brook-trout eggs, however, depend insize 
a good,deel on the ago of tho parent fish. Thus the product of tho first egg-bearing 
period (fish twonty months old) will ran about 500 t o  tho ounce; from trout throe and 
four years old, about 400 to 425 to tho ounco, making 450 a fair average. 
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age is now transferred to the shipping case and surrounded with fine, dry, 
hardwood shavings, firmly champed in. The material which separates 
the eggs from the outside aDosphere is a poor conductor of heat, and 
the eggs are therefore carried through to destination in excellent cob  
clition, with very rare exceptions. 

The T’ollowing tables give a condensed summary of the work for the 
past seven years. They are somewhat incomplete, owing to the fact 
that the details of work were not formerlx preserved with as much care 
as we are now accustomed to observe. 

Reason of 1S74J75. 

Eggs placed in hatching boxes: 
Whitefish.. ....................................... 2,500,000 
Lake trout ......................................... 150,000 
Brook trout ........................................ 100,000 
California salmon (in poor condition) .................. 50,000 
Wall-eyed pike (Etizostedium americanum) ............ 25,000 

Fish planted. 

Whitefish, 2,000,000 for Michigan Commission; 100,000 for United 

Lake trout, 12$000 for Michigan Commission. 
Brook trout, 50,000 sold to  privatc parties; 25,000 planted in adjoin- 

California salmon, 15,000 distributed in Ohio for United States Fish 

Wall-eyed pike, 20,000 distributed in inland waters of Michigan. 
During this season eggs of whitefish ancl lake trout mere contracted 

for at the rate of $1 per thousand. 
The requirements of the work necessitated the employment of extra 

help, as follows: Tmenty-five girls for forty days, at 75 cents per day; 
three men for five months, at $50 per month. 

The girls were employed to separate $he dead and living ova. 
Seated before IL long, shallow trough of running water, facing a row of 
windows and supplied with feathers and tweezers, the work proceeded 
by picking out the dead eggs one by one from the wire trays, which 
were transferred from the hatching boxcs to the “picking trougli.” 

States Fish Commjssion. 

ing States; 10,000 retained in ponds. 

Commission ; 10,000 retained in ponds. 

fleason of 1875J76. 

Eggs placed in hatching boxes: 
Whitefish .......................................... 3,300,000 
Brook trout ........................................ 60,000 
California salmon ................................... 958,000 
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Distribution of the minnows. 

Whitefish, 2,700,000, placed mostly in the Great Lakes, for United 

Brook trout, 40,000 sold to private parties; 5,000 retained in ponds. 
California salmon, 900,000 planted in the tributaries of the Mississippi 

and Ohio Rivers on account of United States Fish Commission. 
During the season fifteen girls were employed for sixty days at 75 

cents ger day, and three men for six months at  $60 per month. The 
whitefishTeggs mere supplied on contract at $1 per thousand. The 
California salmon mere sent here from the McCloucl Rive$, California, 
in an advanced stage of development, to be hatched and retained in 
taws until time for distribution, and for this work the charge was 50 
cents per thousand. 

In  the spring of 1876 Mr. Fred. Mather turned over to the establish- 
ment about 2,000 eggs of grayling, taken from fish caught in the Au 
Sable River, Northern Michigan. Only a small percentage mere hatched, 
end the minnows were retained in the ponds of the hatchery, together 
with about 150 yearlings brought from the same river. 

States Fish Commission. 

fleasqn of 187647.  

Eggs placed in hatching boxes: 
Whitefish .......................................... 1,250,000 
Brook trout. ........................................ 50,000 
California salmon. .................................. 500, 000 

Disposal of eggs. 

Whitefish, EiO0,OOO shipped to California on account of United States 
Fish Commission; 50,Oi)O shipped to Germany on accoiint of United 
States Fish Commission; 500,000 solo to private parties. 

California salmon, 450,000 hatched and planted in rivers in Ohio, In- 
diana, and Illinois, on account of United States Fish Commission. 

The mhitefish eggs were sold at 50 cents per thousand; Cdfifornia sal- 
mon mere received from the McCloud River, California, as in the previous 
year, and a charge of 50 cents per thousand made for their snbsequent 
treatment. The whitefish eggs shipped to California per express, a clis- 
hnce of 2,200 miles, arrived in good condition; those to Germany in 
mther poor condition. 

iseasofi of 1877J78. 

Eggs placed 5n hatching boxes: 
Wliitefish.. ........................................ 1 , i joo ,OOO 
Brook trout.. ...................................... 50,000 
Laiid-loclzed salmon from Maine. ..................... 10,000 
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Disposal of eggs. 

Whitcfish, 500,000 shipped to New Zealand; 500,000 shipped to Cali- 

Brook trout all sold to private parties. 
The land-locked salmon eggs arrived in such poor condition that but 

few were hatched. 
The whitefish eggs sent to New Zealand mere about Wky days en route, 

and arrived in very fair condition. The California and New Jersey 
shipments were also successfuL 

fornia; 250,000 shipped to Nevada; 50,000 shi2ped to  New Jersey. 

Season of 187349. 

Eggs placed in hatchingboxes : 
Whitefish. ......................................... 2,500,000 
Brooktrout ......................................... 75,000 
California salmon. .................................. 250,000 
Land-locked salmon.. ............................... 15,000 

i3hipments of eggs. 

Whitefish, 500,000 to California, on account of United States Fish 
Commission; 250,000 to Nevada, on account of United States Fish Com- 
mission; 100,000 to Iowa; 500,000 to New Jersey; 1,000,000 to Nem 
Zealand. 

Disposal of fry. 

Whitefish, 40,000 sold t o  private parties. 
Brook trout+, 60,000 sold to private parties; 5,000 retained in ponds; 

California salmon, 225,000 shipped to and planted in rivers of Texas, 

Land-locked salmon, 10,000 distributed in Ohio ; 1,000 retained at 

5,000 planted in adjacent streams. 

Louisiana, Nississippi, Arkansas, Missouri, and Illinois. 

hatchery, but did not do well. 

Xeason of 1879-?80. 

Eggs placed in hatching-boxes : 
Whitefish .......................................... 3,250,000 
Brook trout ........................................ 60,000 
Land-locked salmon. ................................ 50,000 

Slbippments of eggs. 

Whitefish, 2,000,000 to New Zealand ; 500,000 to California; 260,000 

Brook trout, 30,000 to private parties. 
to Maine. 
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Disposal of fry. 

Brook trout, 10,000 sold to private parties ; 5,000 retained in ponds. 
The land-locked salmon eggs were forwarded from Maine to thie 

hatchery for reshipment to California, but on opening the crates the 
eggs were found too far advanced for further shipment ; they were, 
therefore, hatched and distributed to lows and Minnesota waters. 

8easolt of 188041. 

Fggs of whitefish placed in hatchingjars, 13,780,000. 
Shipments of eggs weremade as follows : To Germany, 250,000 ; Maine, 

1,000,000; Iowa, 500,000; Minnesota, 250,000; Kentucky, 600,000; Cali- 
fornia, 500,000; Nevada, 100,000; and Pennsylvania, 100,000; total, 
3,200,000. With one exception, these shipments mere made with per- 
fect success. Something over nine million minnows were also hatched, 
and released in the waters of the Great Lakes. 

Number of eggs of brook trout placed in hatching-boxes, 75,000, dis- 
posed of as follows: 50,000 sold to private parties; Ioss on eggs, 12,000; 
fish hatched, 13,000, of which 3,000 were retained in artifioial ponds and 
the remainder planted in adjacent streams, 

A few hundred eggs of Ualiforuia trout mere also obtained from a 
few adult fish of this species held in the ponds of the station. Theso 
were hatched, and the fry retained at the hatchery. 

fleason of 18S1-753. 

The work was quite largely increased this season. The number of 
whitefish embryos placed in the hatching-jars from fisheries of Lake 
Erie and Lake Huron was something over 22,000,000. From these 
nearly 2,000,000 mere shipped, and over 17,000,000' fish hatched and 
planted. The minnows were distributed by the United States Fish Com- 
mission car to yarious points on the Qreat Lakes, and eggs were shipped 
as follows: To Germany, 300,000; France, 250,000; Iowa, 500,000; OOR- 
nwticut, 10,000 ; California, 750,000, and New Jerssy, 100,000. 

About G0,OOO eggs of lake trout were obt,ained from Lake Huron ffsh- 
cries and brougWto this hatchery for incubation and shipping. Of 
these, 20,000 were shipped to F. Mather, Newark, N. J., for transmis- 
sion to Germany, and 30,000 were sent to the State of Iowa. 

From the California trout mentioned above, some 4,000 or 5,000 eggs 
mere obtained ; they were hatched and the fry retained at tho hatchery. 

Upwards of 150,000 eggs of brook trout mere laid in from the breed- 
ing-fish reared in the  artificial ponds adjoining the hatchery; 30,000 of 
these were shipped to  the Druid Hill hatchery, Baltimore, Md., and 
20,000 to F. Mather, Nemark, N. J., for reshipment to France. About 
75 per cent. of the remainder were hatched; 30,000 of these mere taken 
to West Virginia by United States Fish Commission car No. 1 ; 10,000 
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were retained at this hatchery; and the remaining 35,000 were planted 
in brooks in Oakland and Waynp Counties, Michigan. 

Seventy-five thousand eggs. of California trout were received from 
Baird Station, California, and hatched and transferred to Michigan, 
Illinois, and ITissouri waters, except. a few thousand retained a t  the 
hatchery to rear for breeders. 

About 50,000 eggs of Schoodic salmon were also forwarded to this 
station from Grand Lake Stream, Maine. These were hatched and 
liberated in Michigan, Ohio, and Indiana waters, except a few hundred 
retained a t  hatchery for experiments in growing them in c.onfinement, 
on artificial food. 

One thousand five hundred German caqp were sent to this station 
from Washington, D. C., and from this point dispatched in lots of 20 
to various parties throughout the Northwestern &attea. 

8emon of 1882-’83. 

The present season has witnessed the building of an auxiliary hatch- 
ery a t  Alpena, Mich., on the coast of Lake Huron. The work was 
begun about the first of October, and pushed rapidly forward to com- 
pletion. The building was up and the equipment8 in by the 12th of 
November, when eggs began to arrive from the adjacent fisheries. 

This hatchery is equipped exclusively for whitefish propagation, and 
mill admit the easy manipulation of 100,000,000 eggs of that species. 
Owing to the tardy commencement of this work, however, provision 
was made for hatching only a little more than 40,000,000 this season. 
This number of eggs was safely secured from the 10th to the 30th of 
November. Next season and thereafter we hope to operate the hatch- 
ery to its full capacity. The location of this hatchery is all that could 
be desired to suit the purpose in hand, as spawning fish are caught in 
great numbers in the immediate vicinity, and the situation furnishes a 
good distributing point for a large section of the northern part of the 

Great Lake Chain.” 
A large supply of eggs kas also been placed in the Northville hatch- 

ery this season. This includes 300,000 eggs of lake trout from Lake 
, Huron, over 400,000 eggs of brook trout from the ponds of the North- 

ville hatchery, and nearly 30,000,000 eggs of whitefish from Lake Erie. 
Our Brook-trout supply this year was augmented by 20,000 to 25,000 
eggs obtained wholly Trom wild trout inhabiting the neighboring stream, 
out of which they had run into the waste-channel of the ponds. 

The eggs in stock are in excellent condition, and the aggregate re- 
sults in embryos and minnows from these alone yill far surpass any- 
thing heretofore accomplished in the work of the hatchery, to say 
nothing of operations at the auxiliary Rtation at Alpena. It is expected 
also, before tho close of the current season, to lay in several million 
eggs of wall-eyed pike, from Lako Ruron fisheries; and et least 200,000 
eggs of California or rainbow trout from the parent fish now held in 
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our trout ponds. Both of these species spawn in this latitude during 
the spring months. 

An important departure in the method of obtaining whitefish eggs, 
and one which from the very outset has been signally successful in a 
number OP instances, is a system of operatioiis by which the fish nearly 
ready to spawn are confined within certain prescribed limits until their 
eggs have been secured. The whitefish is not adapted to continuous 
confinement in artificial ponds, like the trout j and as they are usually 
csnght in very large numbers from their natural habitat during the 
spawning season, it has been the custom heretofore to depend for our 
supply of eggs of this species upon the ((ripe’) fish found in the nets 
when lifted by the fishermen ; . no opportunity was given to handle the 
( 6  lifts” a second time j and as a great majority are either (‘ spent” or 
“unripe,” but a comparatively few individuals are found in which the 
spawn is in proper condition for fertilization, and hence but a small 
proportion of the spamning fish actualry captured were manipulated. 
However, almost fabulous numbers of eggs can be secured even from 
this source, with fair weather prevailing during the brief period that 
whitefish naturally spawn j but this period is usuaIly cotemporancous 
with a series of violent storms for which our Great Lakes are noted, and 
which compel a discontjnuance of fishing operations; so that more or 
less uncertainty must attend all efforts in this direction, and much labor 
and expense may produce only the most meager resulta. 

The improved method referred to holds a large number of the adult 
fish in confinement only during the spawning season. Pens of the re- 
quisite size are constructed in those parts of the lake where the fish are 
oanght in great numbers and where there is protection from heavy wind 
and sea. Being thus imprisoned they can be handled and rehandled at 
pleasure, regardless of mind and-weather, until every egg is scoured. 

Thus far this season eggs hare been shipped from Northville as fol- 
lows: Whitefish: To Washington, D. U., 1,000,000 ; Maryland, 150,000; 
Germany, 500,000 ; Frande, 200,000 j Minnesota, 5,000,000 j California, 
500,000 ; New Hampshire, 200,000 j North Carolina, 250,000 ; Penusyl- 
vania, 2,000,000, and Cold Spring hatchery, New York, 1,000,000 ; total, 
10,800,000. Brook trout : To Washington, D. O., 150,000 j Germany, 
46,000; Bogota, Soubh America, 10,000; France, 20,000 j Buglend, 
10,000 ; Ohio, 15,000, and Uold Spring Hatchery, New Yorlr, 150,000 ; 
total, 400,000. Lake trout : To Washington, D. U., 50,000 ; Germanr, 
100,000, and Prance, 50,000 j total, 200,000, 

So far as reports have been received the above shipments have reached 
their destinations in excellent condition. 

FUTURE PROSPEUTS OF THE NORTICIVILLE XATCXIERy. 

From very moderate beginnings the work here has assumed very fair 
proportions, aud has, in aome respects, surpassed the hopes a t  first en- 
tertained. Six seaeons of work under private allspices placed the in- 

Bull. U. S .  F. C.,  82-24 may is, 1883. 
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stitution on a thoroughly practical basis, and since its control has 
passed into the hands of the United States Fish Commission new and 
more extended undertakings have been successfully inaugurated. There 
are natnral facilities here, however, that have not yet been fully uti- 
lized. The trout work, to which this station is peculiarly adapted, may 
readily be enlarged to such an extent that our present operations may 
be mnltiplied eightfold, while the cost will not be more than three times 
what it now is. 

The water supply now controlled by the hatchery is wholly of spring 
oxigin, the character and volume of which have been heretofore alluded 
to ; and, while it is sufficiently ample to sustain a considerable pond 
area and do a creditable work, as the figures given indicate, the addi- 
tional water-power adjacent and available for the purpose in question 
will make it possible to increase the volume of work with increased 
outlay in the ratios given above. The power referred to is embodied in 
a stream flowing near the hatchery, and which has its origin in num- 
berless little springs one mile away, its quality being sustained and 
volume increased by numerous contributions of like character all along 
its devious channel, which finally passes within a few feet of the trout 
ponds in connection with the hatchery. As the degree of success 
already established will doubtless justify the acquisition, either by lease 
OT purchase, of sufficient land through which the stream flows on which 
to create ponds and to control three-quarters of a mile of the stream 
itself, a prospective glance at the magnitude the work may attain is 
worthy of notice and will be a fitting conclusion to the history of a work 
just fairly begun. 

The plan of utilizing this stream contemplates the creation of large 
ponds or reservoirs of irregular coast lines along the border of the 
stream, into wMch a sufficient quantity of water will be diverted to SUB- 
b i n  a large stock of breeding fish. The outlet of the ponds will be so 
imnstructed as to carry the water back again into the main channel. 
As the capacity of this stream is fully 3,000 gallons per minute, an im- 
mense pond area can be sustained, while the stream itself will make a 
home for thousands of growing fish. The water is well adapted to the 
purpose in hand, as is attested by the fact that the stream is now in- 
habited by hundreds of brook trout of various sizes which are the result 
of plants at the beginning of the work a t  Northville. SchoolR of 10 to 
25 trout can frequently be seen around favorite gravelly pools where 
t4hey are wont to congregate. By actual count 350 OS these mild trout 
mere taken during the past fall from the little rivulet created by our 
springs and flowing into the main channel, whence they had run for 
spawning purposes. About 25,000 eggs mere taken in this way, as 
before mentioned, which was clear profit, besides increasing our stock 
of breeders by the 350 fish that were transferred to the ponds. 

The use of this stream will also make a very material proportionate 
reduction in cost of food, as it is stocked with shrimp (Qammarw), the 
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natural food of the trout, in sufficient numbers to sustain a great many 
fish without the aid of artificial food. 

A comparative statement in figures will better illustrate the future 
possible trout work of this station. The extension of facilit,ies to the 
limit of the present water-power of the station will show an aggregate 
pond area of 1R,4G3 square feet, which will contain a suflicient stock of 
parent fish (together with the requisite number of growing fish to keep 
the stock good) to yield an annual income of 1,500,000 eggs of either the 
Salvelinus fontinalis or flulmo iridea. The acquisition of sufficient basin 
of the adjacent stream for pond-room and for control of three-quarters of 
a mile of the channel bed Till swell the aggregate pond mea to about 
140,000 square feet;. This, with the stream itself, will carrx a maxiiiium 
of stock, a t  the minimum of cost, sufficient to yield annually 12,000,000 
eggs. These figures may be regarded as an under rather than an over 
estimate, since they are made up from the standpoint of our present 
methods of rearing and handling fish, which experience and experiment 
are constantly improving. 

Brook trout : 
We nov have on hand in the ponds of the hatchery- 

Fry ................................................... 8,000 
One year old.. ....................................... 1,200 
Two years old ........................................ 850 

Fry ................................................... 10,000 
One year old .......................................... 200 
Two years old.. ........................................ 700 
Three and four years old.. .............................. 

Lake trout of last spring's hatching ......................... 

.Three and four rears old .............................. 400 
California trout : 

20 
500 
300 

Below is a statement of the wholc number of fertilized eggs placed in 
the Northville and Alpena hatcheries to date, including the prospective 
supply of eggs of California trout for the current season : 

Labe trout (Cristivomer nnmaycush) ..................... 

Land-locked salmon of last spring's hatching. ................ 

Whitefish (Coregonus clupt?forn&). ..................... 120,580,000 

Brook trout (Salvelinus fontinalis) ...................... 1,050,000 
California salmon (Oncorhynchus quinrzat) ................ 1,7S8,000 
California trout (Sulmo iridea) .......................... 883,000 
Land-locked salmon (Sulmo salar ; var. sebago) ........... 125,000 
wall-oyed pike ( fltixostedium americanzcm) ............... 25,000 
Grayling (Tl&yn&al/us t r iCOlOT)  .......................... 2,000 

510,000 
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, I Grnyling. I Wall-eyed pike. 1 Cdifornia tront. 

150,ooo 

-__. 

1874-'75 25,000 ........ 20,000 
1875-'78 ........ ........ ._... 
1650-'77 
1877-'78 
167%'78 
16i9-'80 .................. 
1881-'82. ........ 70.000 
188;?-'83 ........ 175,000 

1ssa-'81________ ........ 2,500 

Total. ....... 2.000 ........ W, 000 ........ 

.......... 125,000 ino,ow ............................. 50,000 ............................. 50,000 50,000 
............................. 75,000 ............................. 50,000 

............................. 
1874-'75. -. . - 
1875-'78 ..... 
1670-'77. - - - - 
1877-'78.. ... 
1678-'70. _ _ _  
1870-'80 ..... 
188%'81. __.. 
1881-'82.. _. . 
188%'83.-.. . 

Total.. ... 

10,000 
15,000 
50,000 

50,000 

....................... ....................... ....................... ...... 2,000 ._._.. 11.000 .._ - - - 4(i, 000 

.._.__ 45,000 
...................... 
...................... 

............................. 75,000 
00,000 1 50 000 1 2,000 1 150,000 

300,000 200: OOO .......... 450,000 

2,500, OOO 
3,300,000 
1,250,000 
1,500.000 
2,500,000 
3 250 ooo 

70: 006 000 

ia'780' ooo 
22' 500) 000 

510,000 I 250,000 1 1 ,  MH, ' 1, O N ,  000 

California salmon. 

I 

............ 2,100,000 ............ 2,700,000 
1 050 000 ............ 
1'3060170 ~ .___. ._____ 

OOd 000 400,000 
2: 750: ooo ............ 
3 zoo no0 o ooo ooo 
1' old ooo I< 500: ooo 

10: 800: 000 50.000.000 

......... .-..-.-- . -. - - . - . 
43,000 
00, 000 

60,000 
400, 000 

30,000 
60,000 

833,000 

1R7&'75 ..................... 50,000 25,000 
1875278 l87&'77 1 ..................... 086,000 000,000 ..................... 500,000 450,000 
1877-'78. 
187&'7D ..................... 
1879-'80 
1880-'81 
1881-'82. 

Total ................. 1,788,000 ......... 

85,000 
45,000 
42,000 

10,000 
15,000 
13,000 
75 on0 
25: 000 

......... 

sin, ooo 

Land-looked anlmon. 

-1-1- 

125,000 I .._.__ 1 104, OOO 

Whitaflah. 
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Bl iETCU O F  TEE PENOBSOOT SALMON-BREEDING ESTABLISIX- 
IUENT. 

B y  CHARLES 0. ATKINS. 

[Written by request of Prof. 6. F. Baird, for the London Exhibition, 1883.1 

The rivers of the United States tributary to the Atlantic, north of 
the Hudson, were, in their natural state, the resorts of the migratory 
salmon, ij'atmo salar, and most of them continued to support important 
fisheries for this species down to recent times. The occupation of the 
country by Europeans introduced a new set of antagonistic forces which 
began even in the seventeenth and eighteenth centuries to operata 
against the natural increase and maintenance of the salmon and other 
migratory fishes. In many localities the closing of smaller streams by 
dams, and the pursuit of the fish with nets and other implements, had 
already begun to tell on their number; but it was not until the present 
century that the industrial activities of the country began to seize upon 
thewater power of the larger rivers and to interrupt in thembyloftydams 
the ascent of salmon to their principal spwning grounds. These forces 
were rapid in their operations, aided as they were by a greatly augmented 
demand for food from a rapidly increasing population. In 1865 the sal- 
mon fisheries were extinct in all but five or six of the thirty rivers 
h o m n  to have been originally inhabited by them. In many of these 
rivers the last salmon had been taken, and in others the occurrence of 
individual specimens vas  extremely rare. Among the exhausted rivers 
may be mentioned the Connecticut, 380 miles long ; the Merrimack, lS0 
miles long; the Saco, 120 miles long; the Androscoggin, 220 miles long; 
and some twenty smaller rivers. There still survived salmon fisheries in 
the following rivers, namely, the Penobscot, the Kennebec, the Denny's, 
the East Machias, the Saint Croix, and the Aroostook, a tributary of 
the Saint John. The most productive of these was the Peuobscot, 
yielding 6,000 to 10,000 salmon yearly. The Eennebec occasionally 
yielded 1,200 in a year, but generally much less. The other rivers were 
still less productive. 

The movement for the re-establishment of these fisheries originated 
in action of the legislsture of New Hampshire, seconded by that of the 
neighboring state of Massachusetts, having in View primarily the fish- 
eries of the Merrimaok and Connecticut Rivers. The course of the 
Merrimack lies wholly within the states of New Hampshire and Mass&- 
chusetts ; that of the Connecticut lies partly in the state of Connecticut, 
and many of its tributaries are in the state of Vermont. These two 
states were therefore early interested in the project, and their action soon 
led to similar exertions on the part of Bhode Island and Maine. Within 
the borders of the six states mentioned, collectirely known as (( New 
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England,” are all of the rivers of the United States known to have been 
frequented by the sea-going 8almo salar, with the possible exception of 
certain rivers, tributary to the Saint Lawrence, in the northern part of 
New Pork. 

The governments of these states having appointed boards of com- 
missioners to whom was confided the task of restocking the exhausted 
rivers, other states, one after another, adopted like measures, and in 
1873 the United States Government established a commission to inquire 
into the condition and needs of the fisheries in general, with authority 
to take steps for the propagahion of food fiehes. 

The new England commissioners turned their attention at once to the 
two most important of their migratory fishes, the salmon and the shad. 
The utter extermination of salmon from most of their rivers compelled 
them to  consider the best mode of introducing them from abroad. 

Agents were sent to the rivers of Canada, where for several years 
they were permitted to take salmon from their spawning beds, and some 
hundreds of thousands of salmon eggs were thus obtained and hatched 
with a measure of success. After a few seasons permits for such oper- 
ation8 were discontinued, and the only foreign source of supply there- 
after remaining open to the states was found in the breeding ostablish- 
ments under control of the Canadian Goverument, and even these were 
practically closed by the high price at which the egg8 were valued. 

In 1870 it had become clear that to a continuation of efforts it was 
essential that a new supply of salmon ova should be discovered. At- 
tention was now directed to the Penobscot River in the state of Maine, 
which, though very unproductive compared with Canadian rivers, might 
yet, perhaps, be made to yield the requisite quantity of spawn. A pre- 
liminary examination of the river brought out the following facts : The 
Penobscot is about 226: miles in length. The upper half of its course 
and nearly all of its principal tributaries lie in an uninhabited wilder- 
ness, and in this district are the breeding grounds of the salmon. The 
fisheries, however, are all on the lower part of the river and in the estu- 
ary into which i t  empties, Penobscot Bay. There was no means of 
knowing how great a proportion of the salmon entering this river euc- 
ceeded in passing safely the traps and nets set to intercept them, but 
supposing half of them to escape capture there would still be but about 
6,000 fish of both sexes scattered through the hundreds of miles of 
rivers and streams forming the headwaters of the Penobscot. It was 
very doubtful whether they would be congregated about any oue spot 
in sufficient numbers to supply a breeding station, and it would be im- 
prncticnble to occupy any widely extended part of the river, on account 
of the difficulties of communication. At  tho mouth of the river, on the 
other hand, the supply of adult salmon could be found with certainty, 
but they must be obtained from the ordinary salmon fisheries in June 
and held in durance until October or November, and the possibility of 
confining them without interfering seriously with the normal actiou of 
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their reproductive functions was not r e t  established. The latter plan 
was finally adopted, and in 1871 the first attempt at this method of 
breeding salmon was instituted by the commissioners of Maine, Massa- 
chusetts, and Connecticut. The site fixed upon for an inclosure was at 
Craig's Pond Erook in the town of Orland, and arrangements for a sup. 
ply of fish mere made with two fishermen of Varona a t  the very mouth 
of t h e  river. 

The salmon first brought were confined in a newly constructed arti- 
ficial p o d  in the brook, which was of suuh remarkable purity that a 
small coin could be distinctly seen at the depth of 7 feet. All of these 
died except a few which after a short stay were removed to other quar- 
ters. The most prominent symptom was the appearance of a white 
fungoid growth in patches upon the exterior of t h e  fish. In a lake 
(locally designated as Craig's Pond) of equal purity, but greater depth, 
several of these diseased fish recovered. Of the salmon later obtained 
some were placed in an inclosure of nets in the edge of a natural pond 
with but 7 feet of water, of average purity, some in a shallow inclosure 
in a brook, and some turned loose in a natural lake of some GO acres 
area, with muddy bottom and peat-colored water. In  each case the 
salmon passed the summer with few losses, arrived at the breeding sea- 
son in perfect health, and yielded a t  the proper time their normal 
amount of healthy spawn and milt, though the great sacrifice of breed- 
ing fish by the early experiments of the season reduced the crop of 
eggs to the small number of 72,000. 

The condition8 of success were thus sufficiently indicated, and in 1872 
the sameparties, joined with the United States Commission of Fisheries, 
renewed operations on a larger scale, locating their headquarters at the 
village of Bucksport, confining the breeding salmon in Spofford's Pond 
(Salmon Pond on the general map of Penobscot station), and estddish- 
ing their hatcherr on the brook formed by its overflow. This is the lake 
of GO acres in which, as mentioned abore, a fern salmon had been sue- 
cessfully confined the year before. Though not a t  all such mater as 
would be chosen by a salmon a t  large, it nevertheless proved well 
d a p t e d  to the purpose of an inclosure for the breeding fish. It was 
shd.lom, its greatest depth, at the season of highest water, being but 16 
feet; a t  its upper end it abuts against an extensive swamp, and almost 
its entire bottom, except closetotheshore,iscomposedof adeposit of soft, 
brown, peaty mud of unknown depth. The. mater is stronpIy colored 
with peaty solutions, has a muddy flavor, and under the rays of a, sum. 
mer sun becomes warmed to 700 (Fahrenheit) a t  the very bottom." Yet 
in such a forbidding place as this, salmon passed the summer in perfect 
health. There were soulo losses, but every reason to  believe them a11 
to have been caused by injuries received prior to their inclosure. Du- 

c "nuring tho month of Auguet, 1872, tho bottom temperature at 1 p. m. was mver 
below 700, aud 011 six day8 was founa to bo 710. 
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ring and after the hottest term of each summer (the month of August) 
very few died. 

The supply of salmon was obtained mainly, as in 1871, from the weirs- 
in the southern part of Verona. They were placed in cars, specially 
fitted for the purpose, and towed to Bucksport on the flood tide. From 
the river to the inclosure they were hauled on drays in wooden tanks 
3 feet long, 2 feat wide and 2 feet deep, half a dozen at once. Prom 
the weirs to the boats and from the boats to the tanks they were dipped 
in great canvas bags. From all this handling but few losses ensued. 

In  the establishment at Bucksport village the work was carried on 
for:four years, from 1872 to 1876, with a fair degree of success. Then 
eneued a suspension till 1870, when the reappearance of salmon in the 
Merrimaok, Connecticut, and some other rivers renewed the hopes of 
b a l  success, and encouraged the commissioners to reopen the station. 
It had, however, been found that the old location had serious defects. 
The inclosure was costly to maintain, and the recapture of the fish in- 
volved a great deal of labor and trouble. The water supplied to the 
hatchery was liable in seasons of little rain to be totally unfit, causing 
a premature weakening of the shell and very serious losses in transpor- 
tation. After a careful search through the neighboring country it wm 
found that the most promising site for an inclosure was in Dead Brook, 
near the village of Orland (though within the limits of the town of 
Bucksport), and for a hatchery no location was equal to Craig’s Pond 
Brook, the spot vhere the original experiments were tried in 1871. The 
only serious drawback was the separation of the two by a distance of 
some 2 miles, which could not offset the positive advantage of the 
hatchery site. Accordingly the necessary leases were negotiated, an in- 
closure made in Dead Brook, and a stock of breeding salmon placed 
therein in June, 1879. Sinoe then the work has been continued with. 
out interruption. 

It is still found most convenient to obtain the stock of breeding sal- 
mon, as in the early years of the enterprise, from about a dozen weirs 
in the Penobscot River along the shores of the island of Verona. The 
fishermen are provided with dip-uets or bags with which to capture the 
fish in their weirs, with tanks or oars in which to transport them to the 
collecting headquarters, whither they are brought immediately after 
capturing, about low water. The collection is in the hands of a fisher- 
man of experience, who receives the salmon as they are brought in, 
counts and examines them, adjudges their weight, and dispatches them 
in cars to the inclosure at Dead Brook. The cars are made out of the 
common fishirug boats of the district, called dories, by providing them 
with gratedopenings, to allow of a free circulation of water in transit, and 
covering them with netting above to prevent the fish from escaping over 
the sides. The car is ballasted so that i t  will be mostly submerged. 
Ten to fifteen salmon are placed in a single car, and from one to four 
cars are taken in tow by a boat with two to four oarsmen. From the 
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collecting headquarters to Orland village, a distance of about 5 miles, 
the route is in brackish water, and the tow is favored by the flood 
tide. At  Orland is a dam which is surmounted by means of a lock, and 
thence, two miles further to Dead Brook, the route is through the ti&- 
less fresh water of Narramissic River. The sudden change from salt to 
fresh water does not appear to trouble the fish except when the weather 
is very hot and the fresh water is much .the warmest. The cars are 
towed directly into the inclosure, where the fish are a t  once liberated. 

The inclosure is formed by placing two substantial barriers of wood- 
work across the stream 2,200 feet apart. The lower barrier is provided 
with gates which swing open to admit boats. Within the inclosure the 
mater is from 3 to 8 feet deep, the current very gentle, the bottom part- 
ly muddy, partly gravelly, supporting a dense growth of aquatic vege- 
tation. The' brook has two clean lakes at its source, and its water is 
p r e r  than that of ordinary brooks. 

Tho collection of salmon usually continues from the first ten days of 
June until the beginning of July. During the early weeks of their im- 
prisoninent the salmon. are extremely active, swiinmhg about and 
leaping often into the air. After that they become very quiet, lying in 
the deepest holes and rarely showing themselves. Early in October 
they begin to renew their activity, evidently excited by the reprodw- 
ttve functions. Preparations are now made for catching them by con- 
&ucting traps at the upper barrier. If the brook is in ordinary 
volume, these means suffice to take nearly all, but a few linger in the 
deeper pools and must be swept out with seines. About October 25 
the taking of spawn begins. After that dato the fish are almost alway8 
ripe when they first come to hand, and in three weeks the work of 
spawning is substantially finished. 

Although the salmon are taken from the fisherman without any 
attempt to distinguish between, maIes and femaIes, it is always found 
8% the spawning season that the females are in excess, the average of 
fonr seasons being about 34 males to GG females. This is a favorable 
circumstance, since the milt of a single malo is fully equal to the im- 
pregnation of the ova of many females. 

The experiment has severaI times been tried of marking the salmon 
&er spavning and watching for their return in after years. After 
some experiments, the modo finally fixed upon as best was to attach a 
light platinum tag to the rear margin of the dorsal fin by means of a 
fine platinum wire. The tags were rolled very thin, cut about half an 
inoh long and stamped with a steel die. The fish marked mere dis- 
missed in the month of November. Every time it was tried a consid- 
m b l e  number of them was caught the ensuing spring, but with no essen- 
tial change in their condition, indicating that they had not meanwhile 
visited their spawning grounds. In uo case was a specimen caught in 
improved condition during the first season succeeding the marking. 
Rut the following year, in May and June, a few of them were taken in 
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prime condition-none otherwise-and it several times occurred that 
female salmon mere a second time committed to the inclosure and 
yielded a second litter of eggs. The growth of the salmon during 
their absence had been very considerable, there being always an in- 
crease in length and a gain of twenty-iive to forty per cent. in weight. 
The conclusion seems unavoidable that the adult salmon do not enter 
the Penobscot for spawning oftener than once in two years. 

The method of impregnation employed has alwaysbeen an imitation 
of the Russian method introduced into America in 1871. The eggs are 
first expressed into tin pans, milt is pressed upon them, and after they 
are thoroughly mixed together, water is added. The result has been 
excellent, the percentage of impregnated eggs rarely falling so low 
as 95. 

After impregnation the eggs are transferred to the hatchery at Craig’s 
Pond Brook, where they are developed, resting upon wire-cloth trays m 
wooden trough, placed in tiers ten trays deep, to economize space, and 
at the same time secure a free horizontal circulation of water. 

The hatchery is fitted up in the basement of an old mill, of which 
entire control has been obtained. The brook is one of exceptional 
purity, and a steep descent within a few feet of the hatchery enables 
us to seoure at  pleasure a fall of 50 feet or less. The brook formerly 
received the ‘overftow,.of some copious springs within a few hundred 
feet of the hatchery, which so affected the temperature of the water 
that the eggs were brought to the shipping point early in December, 
an inconvenient date. This has been remedied by building a cement 
aqueduct 1,600 feet long, to a point on the brook above a11 tho springs, 
which brings in a supply of very cold water. 

The shipment of eggs is made in January, February, and March, 
when they are sent by express, packed in bogmoss, all over the northern 
States, with entire safety, even in the coldest weather. 

I n  the following statement is embrkced a general summary of the 
result8 of each season’s work : 

YeaS. 

1871-’TA ................ .-a. ............. :. .................. 
1872’73 ...................................................... 
1876’70 ...................................................... 
18i0-’80 ...................................................... 
1880-’81 ...................................................... 
1801-’82 ...................................................... 
1#2-’83 ................................. ........-... ........ 

1 ~ 7 3 - ~ 4  ...................................................... 
1874-75 ...................................................... 

Total .................................................. 

a, 
s g  1 %  
4 8  3 

Frc -- 
111 11 
092 225 

400 237 
264 10 
522 227 
513 232 
600 250 

850 2711 
601 a43 

---- 
4,878 1 , s ~ ~  

72,071 
1,660,000 
2 452 038 
3: 100: 479 
2,020,000 

211,092 
1,830,501 
2 000 500 
2: 076: 000 . .  

70,600 
1 2 4 1  800 2 201’ 175 
2: 842: 077 
1,825,000 

200,500 
1,841,SM) 
2,011,500 
2.000.000 
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I E E T C H  O F  TEE SCIZOODIC SALRION-BREEDING E S T A B L I S H  
I?IENT. 

B y  CHARLES 6. ATKINS. 

[WriBten by request of Prof. S. F. Baird, for the London Exhibition, 1883.1 

The salmon of the Schoodio lakes belongs t o  the group termed 
‘ 6  land-locked” salmon, whose distinguishing trait is the absence of 
the habit of migrating to the sea. It has been regarded by naturalists 
until recently as a distinct species from the sea-going salmon (h’almo 
salar), but the most recent researches of American ichthyologists have 
led to the conclusion that there are no specific differences betwoen the 
two. But mhatever the verdict of systematic ichthyology, the marked 
difference between them in habits and growth must, from the fish- 
culturist’s point of view, separate them as widely as any two species of 
the salmon family. 

Doubtless the absence of the migratory instinct is at the bottom of 
most of the variations from the normal type of h’atnto salar which the 
1and.locked salmon exhibits. The lakes aEord a far poorer feeding 
ground than the sea; hence, perhaps the diminutive size and leaner 
flesh of the land-lockeu salmon. Its lower tone of color, lesa perma- 
nent sexual ma&s, and greater liability to ovarian disease, 8s well as 
difXerent habits of feeding, may perhaps be referable to the same gen- 
eral cause. There are some other peculiarities which are not so easily 
explained. For instance, the eggs of the land-locked salmon are very 
considerably larger than thoso of the sea salmon, and the situle is true 
of the very young fry. 

My observations on the young of the Sebago land-locked salmon 
lead me to think that their growth is more rapid than that of the anadro- 
mous salmon, for, among other things, I have seen specimens more than 
a foot long still bearing plainly on their sides dark, transverse bands 
characteristic of young salmon. But this may be explained in auother 
may. It may be that the land-locked fish simply retain the marks of 
tho immature stages to a later period of life. This view is supported 
by another fact that I hare observed, namely, that the dark bands are 
never completely obliterated from the sides of the land-locked salmon, 
being always very distinct, even in adult specimens, on the under side 
of the skin, a phenomenon which I have Bought for in vain among the 
migratory salmon. 

The land-locked salmon, though smaller and leaner than his anadro- 
mous brother, is yet not a poor fish. His flush is fat and rich and of 8 
more delicate flavor. In gamo qualities he is, for his size, quite the 
peer of the larger salmon and affords keen sport to tho fly fisherman, 
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He is, therefore, much sought after, &king, perhaps, in public favor 
the lead of all fresh-water species. 

The natural range of the land-locked salmon in the United States is 
very much restricted. Leaving out of the question the salmon formerly 
frequenting the rivers tributary to the great lakes, Ontario and Cham- 
plain, the extent of whose migration is a matter of doubt, we find them 
only in four limited districts, all in the state of Maine, namely, the Pre- 
snmpscot River in Cumberland and Oxford Counties, the Sebec (a trib- 
utary of the Penobscot) in Piscataquis County, the Union River, in Han- 
cock County, and the Saint Croix, in Washington County. There are 
Bome minor differences between the fish of these several districts, of 
which, perhaps, that of size is the most notable. The Sebago and Union 
River fish are much larger on the average than those of the Sebec and 
Saint Croix. The Sebago salmon average at  the spawning season 4 or 5 
pounds weight for the males and a pound less for the female, whilo speci- 
mens of 12 and 14 pounds weight are not rare, and there is evcn on 
record one of 17& pounds. The Union River fish are about the same 
aize. The Saint Oroix fish vary in the matter of weight in different 
parts of their ranie, but the average weight of either sex at Grand 
Lake Stream is 8 little less than three pounds. Specimens of over 6 
pounds are rare, and none are on record of over 10 pounds. 

Attempts have been made to collect eggs of land-locked Salmon in 
each of the four districts mentioned above, but it is found that in the 
Saint Croix district alone, and there only in the single locality of Grand 
Lake Stream, are they sufficiently abundant to yield a large stock of 
eggs. In 1873 the Commissionersof Fisheries of the United States, 
and of Massachusetts and Connecticut, founded an establishrncnt at 
Bebee Lake, but after two years of effort it was found that the supply 
of fish was too small, and they determined to transfer the work to Grand 
Lake Stream. 

The 1and.locked salmon of the Saint Croix, though originally well 
distributed through the lakes tributary to that river and still inhabit- 
ing a great many of them, finds in some a much more congenial home 
than in others, and Grand Lake, on the west branch, or Schoodic River, 
is of all these waters their favorite abode. This body of water is of 
irregular shape, about 12 miles in length and 4 in extreme breadth, fed 
almost wholly by short streams that form the outlets of other lakes, 
and from this cause as well as from the fact that it drains a gravelly 
conntry and is girt with clean, rocky shores, i t  is one of the purest of 
the lakes of' Maine. Itit0 greatest depth is believed to be a little over 
100 feet. Its outlet is Grand Lake Stream, a shallow, rapicl, gravelly 
stream, about 3 miles long, to  which the salmon resort in October and 
November to deposit their eggs. Comparatively few of the salmon of 
this lake resort to the stream tributary to it. 

Of necessity the operations with land-locked salmon are conducted 
in a very different manner from those with migratory salmon. Being 
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at  home in fresh water and having there their feeding grounds they 
continue to feed until the close approach of the spawningtime, and 
hence they could not be penned up in t h e  summer without some pm- 
vision for an artificial supply of food, which would probably involvo a 
great deal of expense and trouble. Moreover, the necessity of collect. 
ing breeding fish early in the summer does not exist, because they am 
at no time more congregated and easy to catch than at the spawning 
season. 

The capture of the fish is easily effected by stretching a net across the 
oiitlet of the lake and leading them through a tunnel-formed passage 
into an inclosure of netting. There happens to be at this point a wi& 
surface of smooth bottom, with water from 1 to 3 feet deep, affording an 
excellent site for spacious inclosures not only for entrapping but for 
mssorting and storing the salmon during the spawning season. Nets 
are generally stretched aoross the stream (to keep the fish back in the 
lake) immediately after the beginning of the close season, September 16. 
The very earliest of them begin to spawn before the end of October, but 
the actual inclosing of the breeding stock is deferred until the early day8 
of November. The taking of spawn generally begins about November 
6, and continues for two or three weeks. Commonly by November 20 
or 22 this work is completed, and the breeders are carried a mile or two 
up the lake and liberated. 

The method of manipulation is the same employed a t  the Penobscot 
station, and is not supposed to differ materially from that adopted by all 
American breeders of Salmonidoe. The results in the impregnation of 
the spawn are not so uniformly satisfactory 8s at the Penobscot station. 
There appears to be a greater prevalenceof ovarian disease than among 
the migratory salmon. The occurrence of white eggs among the nor. 
mally colored and healthy ones, as they are yielded by the fish, is very 
common, and occasionally the entire litter is found to be defective. It 
is not improbable that there &e some eggs that are incapable of impreg- 
nation, though exhibiting no visible symptoms of disease. Bornever, 
the general result is satisfactory, the ratio of impregnated eggs being 
from 93 Go 95 per centum. 

The facilities for developing and hatohing the eggs are rather poor. 
No good site could be found by the side of the stream, no suitable brook 
could be found near enough to the fishing grounds, and the neighboring 
springs lacked either volume or facilities for utilization. A t  present 
there are three hatcheries in use, two of them using spring water exclu- 
sively and one of thorn Iako or stream watel: exclusively. The lake 
water would be preferred, but unfortunately it can only be used for the 
slow development of part of the eggs, circumstances connected with 
the floating of timber down the stream compelling the evacuation of 
that hatchery in March. The main hatchery is very favorably located 
and served, except that the water is all spring water, and this tinfavor- 
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able circumstance is well counterbalanced by the facilities for agration, 
which are very good and very fully employed. The eggs are placed 
upon wire-cloth trays in stacks or tiers, ten deep, and arranged for a 
free horizontal movement of the mater. 

Of the eggs here obtained three-quarters are shipped away to  the 
order of the parties supporting the establishment; the remaining quar- 
ter is hatched out and the young salmon liberated in the lake, to keep 
up the stock of fish. The shipments are made in January, February, 
March, and sometimes April. The eggs hatched are selected from those 
that have been retarded in development, and they reach the age for lib- 
eration in June, when their natural food is believed to be abundant. 

The following statement shows the work accomplished each ye’ar since 
the organization of the establishment at Grand Lake Stream: 

1876’76 .__.._____.______._.___.___.____.______. 
1876-’77.. -. . ._.._._. . ....._.. ..._._ .__... ._.. . . 
1877-’78 ..-. .__.___._____.___...___.._____ .____. 
187&’79 ..._._.__......._.._-...__.___..____. 
1870-’80 .__..__..__.._____.__._._......._.._...-..-.. 
1880-’81 ............................................. 
1881-’82 ........................................ 
1882’83 .__._.___.__..._..___...____.__...~.._....... 

Year. 

1,055 
272 

1,776 
1,122 

038 
608 
370- 
600 

6,831 
-- 

I- Males. Femah3S. 

1,571 
749 

2,372 
1 785 

1,473 
652 

1,004 

10,090 

1: 084 

-- 

Total. * 

2,628 
1,021 
4,151 
2,008 
2,022 
2,171 
1,022 
1,604 

17,627 
-_. 

*Inolnding gome whom 8ox maa unknown. t EEtimate. 

Eggs nb- 
tained. 

1,077,500 

2 15d 000 
1: 723: 000 
1,113,456 
2,326,740 

947,000 
1,600,000 

11,480,006 

ma ooo 

-- 

Er; E die- 
tr1futod. 

933,000 
460,000 

1 070 000 
1: 470: 000 

0D2,OOO 
2,008,500 

860,000 
1,406,000 

10,249,500 
-- 

TBANSPOBTINC U A E P  FROM THE ‘UNITED STATES FISH UOMMIB. 
810N TO BRAZIL. 

B y  J. W. COUCHMAN. 

[Letter t o  Prof. S. F. Baird.] 

It is with pleasure I report the safe arrival of thirteen beautiful spec- 
imens of the survival of the fittest out of the one hundred carp which 
were shipped to me from New Pork by steamer Borghese. They were 
thirty-nine days at sea. The greater portion of them died before the 
steamer reached St. Thomas. None died during the la& ten days of 
voyage. Your instructions for keeping them were not carefully observed. 
The person who had them in charge fed them on hard-boiled eggs. If 
it would afford you any pleasure I will be glad to give you a report of 
them from time to time. 

RIO DE JANEIRO, BRAZIL, RUB DO OUVIDoR No. 130, 
. Jamuary 6,1883. 
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ON TXKE MODE O F  FIXATION O F  THE FRY O F  THE OYSTEE.  

B y  JOHN A. RYDER. 

During the past season five American investigators have been en- 
gaged in the investigation of the question of the feasibility of rearing 
Ostrea uirgilzica from its eggs. Of these, Dr. Brooks, Lieut. Francis 
Winslow, and Henry J. Rice, have not yet, as far as I am aware, pub. 
lished angtliing upon what they have done. 001. Marshall McDonald 
and the writer were engaged, during a part of the months of July and 
August last, with the investigation, in the United States Fish Commis- 
sion station at Saint Jerome's Creek, Maryland. The most remarkable 
result which Colonel McDonald and myself obtained, with an apparatus 
devised by the former, was the apparent fixation of the fry to the sides 
of the glass hatchingvessels tmen ty-four hours after impregnation. 
We found in a temperature of 730 to 800 Pahr., that they would develop 
a larval shell in th i s  short space of time, but mere surprised to find 
the young apparently fixed in such numbers to the sidev of tho glass 
hatching-vessels. How they were attached we failed to  learn; whether 
by means of a byssus or not could not certainly be determined. They 
were found fixed SO firmly, however, that they could be removed only 
by force, such as scra'ping the clean, dead oyster shells upon which they 
ba,d lodged in the apparatus. Holding the shells upon which the fry 
had caught under a strong stream of meter from a faucet failed to  dis- 
lodge them. Our conclusion was, in vieb of the foregoing facts, that 
these young embryos had voluntarily attached themselves. It was 
noticed that this young f r j  had a disposition to lie upon the side, with 
the border of the rudimentary mantle projecting over the border of the 
shell. Many were noticed in other positions, but I am inclined to be- 
lieve that these were not normal, as will appear further on. The pro- 
jecting border of the mantle, as it appeared to the writer, is probably 
the organ by which the adhesion of the embryo is effected-in fact, we 
will learn further on that this flatwise position of the fry is assumed at  
the time of fixation. Unfortunately for us, our endeavors to repeat 
our first successful experiment, which had given us such a remarkable 
result, invariably ended in failure, although we had taken the precau- 
tion to vary again and again the character of the apparatus to meet 
what were supposed to be unfavorable and fatal conditions. Several 
other forms of apparatus were used, which worked so unsuccessfully 
that their use was discontinued, including the air-blast playing upon 
the surface of the water in the hstching-vessels, upon which I had 
largely built my hopes last year. 

The fixed embryos or fry alluded to above did not grow ang during 
the three days which we were permitted to observe them, both in a, 
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continuous current and in a closed or interrupted circulation of water. 
Putrescence or the development of deleterious organisms did not, I 
believe, interfere with our experiments. A t  all events, they remained 
of about the same size as the eggs with which we started, although 
food was already perceptible in the stomach rotating under the impulse 
of the cilia which lined the gastric cavity. They had the power bo 
retract the velum and mantle, but not wholly. The pallial and velar 
muscles were therefore developed as well as the adductor, which could 
be seen to actuate the valves. That these embryos were developed 
from the eggs put into our apparatus there could not be the slightest 
doubt, since the sea-water used was first carefully filtered through a 
large dense mass of Cotton wool to remove impurities and small, hurt- 
ful organisms, aud no additionalmater from the open bay was afterwards 
introduced. 

The deflected border of the mantle in this fry seems to me an im- 
portant fact in its bearing upon the manner in which the fixation 
of the young animal is accomplished. Though it is true therowas 
as yet no umbo developed upon the shells of these larvae, such as may 
be seen when the larval shell measures from an eightieth to a nine- 
tieth of an inch in diameter, yet the hinge-line vas straight as if the 
shell at this point was truncated. In the last stage of development of 
the larval shell, which I shall call the umbo stage, this apparent trun- 
cation disappears, the umbos projecting somewhat past the level of the 
hinge, which is still approximately straight and without teeth, contrary 
to the statement of Lacaze-Duthiers. Immediately following the umbo 
stage, the larval shell is converted into the spat, the valves of the latter 
growing outwards from the borders of the valves of the fry shell, or, 
rather, speaking more correctly, the calcaroous deposits which are laid 
down by the young developing bivalve project past the free edges of the 
valves more and more, and immediately thereupon exhibit a prismatic 
arrangement of the shelly substance wholly different from that seen in 
the fry, which is laminar, homogeneous, and not prismatic. The fry 
shell is perfectly symmetrical and very convex up to the time when it 
is converted into that of the spat, which is at once developed in an 
unsymmetrical manner, but at first tends to simulate the rounded out- 
line of the fry, except at the hinge, where no lateral growth of shelly 
matter takes place, As growth of the spat goes on, and in fact from 
the very first, the hinge of the fry shell is inclined slightly upward, the 
fixation evidently having taken place at its edge. 

This I regard as the most important step whieh I have made in de- 
vdopiug the history of the shell, and it is probable that in i t  we have 
a clew to the manner in which the young oysher becomes fixed to station- 
ary objects. It is important to note in this conuection that the whole 
of the lower surface of the under valve of the young oyster is a t  first 
firmly ibtttched by an organic cement. So firm is this substance that 
the young shell can rarely be removed from its attachment without 
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breakink the lower valve. The substance which effects this attach- 
ment is without douht the orgsnic matrix of the shellj vie, the so-called 
aonchioline of the external horny covering, epidermis, or periostracum. 
The lower valve of the spat when growing on a flat surface may con- 
tinue to adhere throughout the whole extent of its under surfiwe, until 
it is nearly 2 inches in  diameter, before its edge, together with tha8t of 
the upper valve begins to bend upwards and become free. This st- 
tachmeut is effected very early, as I have met with it in spat a little 
over an eightieth of an inch in diameter. When it is twice this size it 
is scarcely possible to remove the young oyster entire from its attach- 
ment without first breeliing loose with it alittle flake of the object upon 
which it rests. When the lower valve of the fry shell is examined under 
a microscope it is found that it €aint groove runs around its border, be- 
yond which it is abruptly continued into tho shell of the spat. This 
groove is perhaps more pronounced on the' lower valve than on the 
upper, and marks the point of transition .from the rery convex rentri- 
cose valves of the frj- to the depressed or flattened valves of the spat 
or fixed stage of development. These facts inclicate most conclusively 
the means by which the final fixation is effected, viz, by ccmenting it- 
self to some stationary object' by means of' a deposit of coiicliioline from 
tho mantle border upon which the :tni:nal continued to deposit lajers 
of calcic carbonate. This does not, it may be remarlred, dispose of the 
possible exishence of a temporary or larval byssus aud byssnl gland, 
which, by the way, no embryologist appears to have obserwd up to the 
present time a t  least; but, as already remarlred, our failure to find such 
a structure with specid adaptations of the microscope, in the apparently 
attached fry iu our aquaria now renders its. existence sonwwhat doubt- 
ful. We have already alluded to the fdct that the wautle border of the 
fry is deflected outwards over tho edge of the lower valve before the 
formativn of any trace of the spat shell. This is shown in Pig. 1 in the 
plate appended to this article. It may be that a byssal organ is de- 
veloped to effect the first stage of adhesion prior to the deposition of 
the horny cementing material which ministers to the permanent fixa- 
tion of the spat. 

The further development of the spat shell is interestiug in that the 
deposit of lime is continued mainly from the free borders of the valves 
ant3 not from the hinge margiii, as inay be gathered from Figs. 4, 5, 6, 7, 
8 and 9 of the accompanying plato. It will also be iroticed that the 
beak or umbo of the fry shell has ~t constant direction in all of t h e  fig- 
ures, showing tfiat the dorsal and ventral margins of tlie animal, oven 
at this stage, are constant in position j that the'lower €ry shell \Tory 
uuiformly repPC3SOlltS the rudilnent of the left valve of the adult. At 
the hinge margin the developmeut of shelly matter is interrupted, as 
shown by the figures. In  fact, the valves of the spat are a t  first trun- 
cated on R lirie with the hinge of tho fry shell, and as the shglly deposit 
is continued outwards ala arc developed, as sliowii in the figures, which 

Bull. u. s. I+'* c., 5'3-26 Jirrne 13, 1$83. 
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remind one of the laterd hinge processes in Pecten or the scallop. +&'!e 
hinge border of the spat is at first somewhat bent upwards, as may.be 
seen in Fig. 9, which is a side view of Fig. 8. This is also shown in 
Figs. 5,  G and 7, and isin conformity with the slightlyupmard inclination 
of the hingeend of the fry shell. It result8 from this that thehinge border 
of the newly fixed fry is at first free. To sum up, we find that the fry of 
the oyster is at first permanently fixed by a pallial secretmion, probably 
concbioline, a t  the border of its valves, with the hinge end inclined up- 
h r d s ,  and the free border of the lower valve in fixed contact with somo 
foreign object, as shown in theauuexed figures, and that the hinge end 
of the spat is free for some time, the whole of the rest of the under sur- 
face of the lower valve beiug cemented fast with conchioline. This 
marginal adhesion of tho lower valves is well shown in Figs. 5, 6, and 
7. The material from which I have obtained my figures was mainly ob- 
tained in August last, adherent to old oysters in the vicinity of Saint 
Jerome's Creek, Maryland. Mo8t of the specimens, even the oldest, 
which I hare figured, had probably not been attached quite a week j in 
fact, some of them had evidently only jus t  begun to develop the spat 
shell. Fig. 3 is taken from a preparation of the brood Ostrea edalis, 
which was presented to me by Mr. W. H. Walmsley. 

U. S. FISH COMMISSION, December S, 1882. 

EXPLANATION O F  PLATE. 

FIG. 1. Young American oyster, two days old, adherent to side of the McDonald ap- 
Viewed from the side, showing the projecting wlu& v' and 

FIG. 2. Four shells of the fry of Oelvea e d d i s ,  showing their form and variable size 

FIG. 3. Young American oyster on the eve of liecoming converted into the spot, 
Magni- 

fied 96 times. 
FIG. 4. Young spat of the American oyster shortly after its transformation into the 

spat, viewed as a transparent object, showing the fry shells in the umbo stage and 
the  prismatic structure of  the spat, shell growing from the edges of the former. The 
upper end lower valves ore shown slightly displaced. Magnified 96 times. 

FIG. 5. Young ppat of the American oyster showing the manner of the attachment of 
its lower valve with the downwardly bent lateral alm of the hinge and margin of 
the lower valve. Magnified 35 times. 

FIG. 6. Young spat of the  American oyster a little older than the preceding, magui- 
fied to  tlie same extent. 

FIG. 7. Lower valve of another specimen of the young spat of the American oyster, t o  
shorn tlie great convexity of the lower valve of the  fry shell dhd its abrupt transi- 
tion into that  of the epat shell. Like Figs. 5 and 6 this specimen was drawp i s s i t s  
from the old shell to  which i t  was attached. 

FIQ. 8. Much older spat of' American oyster detached and viewed from the lower side 
t o  show the groove of the m a q ~ u  of the fry shell where that  of the spat begins tQ 
be formed. Magnified 35 times. 

FIG. 9. The preceding viewed from the edge t o  show the depressed form of the spat. 
shell, its %at under valve, the inclined hinge bordor, tho inclined and convex fry 
shells and slightly convex upper valve of tlie spirt. 

paratus, June 24, 1882. 
mantle border m magnified 183 times. 

when taken from the beard of the parent. Magnified 96 times. 

having just become firmly attached during the last larval or umbo stage. 

Magnified 35 times. 

Magnified 35 timos. 
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D E S O B I P T I O N  O F  THE U N I T E D  BITATES FISH I I A T O H E R Y  AT AL-  
P E N A ,  MICHIGAN.  

B y  F R A N K  Ne CLARK.  

[Written by request of Prof. S. F. Baird, for the London Exhibilioii, l8s3.2 

This hatchery was built in the fall of 1882. It is a one-story frame 
building, 30 feet wide by GO feet long, having front and rear entrances, 
and amply lighted by fourteen windows. The inain floor iucludes the 
hatching room, and an office and sleeping apartment 10 feet wide by 18 
long. The space between this office and the opposite side is conren- 
iently utilized for storage of tools, caus, egg-cases, &c. The hatchery 
is arranged and equipped with especial reference to the manipulation 
of the embryos aiid iniiinows of white-fish ( Coregonus clupeiformis), t h e  
niost valuable commercial species of the Great Lakes. Its nominal 
capacity is 100,000,000 eggs. 

m e  water is furnished by the Holly Water Works Uompaiiy, of 
Alpens, being forced through wooddn mains from Thnqder Bay, an arm 
of Lake Huron. A 2-inch stream, under an average pressure of 20 
pounds to the square inch, coiinects with the hatchery, the discharge 
being regulated by globe valvFs and ball cocks. The inlet pipe is laid 
underneath the building, near the front, and is tapped by four perpeu- 
diculararms, eachdicharging into the top tank of one of the four systems 
of tanks for supplying water to the hatching apparatus. Each system 
comprises a series of four rows of tanks, one row above the other. 
There are two tanks to each row, making eight tanks in the series, or 
thirty-two in all, each of which is 15 feet long by 12 inches wide, and 10 
inches deep. One series is the exact counterpart of another. A row 
of faucets on either side of the top tank, into which the water frst 
enters, supplies two rows of hatching jars, or incubators, which stand 
on shelves placed across the second tank below and discharge into the 
tank between, which, in turn, feeds a second series of jars, and so on. 
I n  this way the four rows of a series operate three double rows of jars, 
the water being used three times over. Overflows are provided at  the 

<ends of the tanks, which discharge into the next below. 
.Each of these series of reservoirs is connected with larger tanks, into 

-w%ich the minnows are carried by the curreiit as soon as hatched. 
The outflow openings of the tanks for the reception of the minnows 

are protected by finely perforated t in  boxes of sufficient cliineusious to 
keep the little fish away from &he vortex formed by the escaping fluid, 
whexe they would be liable to ir1.jur.y from tlie strong current. There 
am ten of 'these receiving tanks, with an aggregate capacity of 7,000 
gallons. 
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INDUCIEMENTS OFPERED FIURERRIEN TO PURNISIX BIXAD Eacrlr 

B y  SPENCER F. BAIRD, COMmISSIONEH. 

P O R  TIiE UNITED STATES UOMi7lISLIION OW FISH AND BISRERIEB. 
I 

The co.operation of all fishermen is cordinlly invited in this eff'ort to 
increase the supply of shad. 

A liberal price Will be paid to all gillers, pound net, and seine fish- 
ermen for eggs of the shad taken accordiug to these instrmtions, and 
delivered 011 board the stearners of the Uoinuiission in their daily trips i 
by waving the hat or other signal the steamers mill run down to t he  
boats or land st the shores : 

The necessarr pans, trays, dippers, etc., mill be furnished to respon- 
sible parties by application to the Arinorx Building, Washington, D. C., 
or on board the steamers. They must be ret,urned or accounted for at 
the end of the season. 

The accoullts of each man will be kept separately, and the eggs meas- 
ured a t  Washington by competent persons employed by the U. S. Fish 
Commission for that purpose. I 

HOW TO STRIP SHAD. 

As soon as t h e  shad are takeu iu the nets or seines, those which are 
ripe or soft sliould be selected, taking up the Rhad one by one. If ripe, 
the eggs will flow freely from the shad when a gentle pressure is applied 
to the belly of the fisli ; if unripe, the eggs mill not flow at all ; if the eggs 
are only nearly ready they will come forth with difficulty, in masses; 
such fish should not be taken. 

A short time before the shad syamus, clear eggs of large size will be 
found in the roe, while the rest is still hard ; these become more and 
more numerous; after a time they separate and fall apart, a liquid 
stream of eggs flowing from the fish with the slightest pressure; tinripe 
eggs will not flow at  all. 

Each person who takes the eggs should be provided with a' tin pail, a 
pan, and a dipper. 

The milter, or male shad, is rather smaller than the female ; the sex 
mill be known by the flow of milt from the fish. A very small quantity 
of milt will impregnate a large number of eggs ; about one male in good 
condition to two or three females. 

The spauwer, or female shad, is easily known by its size and full ap- 
pearance. 

When a female is found from which the eggs flow freely when a gontIe 
pressure is applied, take thejish carefully if& the hands, grasping i t  with 
the left kand close around the tail, the head of tlbejish being crowatd closely 
against the body of the person, while with the thumb and forejinger of the 
right hand apply u slightpressure bo the belly oj* thejhh. (See sketch.) A 

. 
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stripping moeenimt i s  executed which causes the eggs to $ow rapidly into tke 
pan, which should be dean and without water. When all the spawn is take?& 
i t  will be shown by the blood appearing among the eggs. Take two or three 
females in this manner, then pick out n male, handle hint in the 8awe way, 
forcing out tino or three jets of nzilt upon the eggs, swaying the pan gently to 
and fro; a little water should be added fron~ tinae to time un'til the eggs rise, 
which will be in the course qf half an hour; the scales and blood must be 
rinsed off. After they are impregnated, tho eggs will be seen to hare 
increased in &e; W H E N  i%cy have risen they can either be put  on the trays 
or else kept iit thepan. Eggs taken a t  different times must be kept in 
separate vessels. 

To put the eggs on  the trays.-Wet the cotton cloth, spread it out 
smoothly over the tray, and pour the eggs carefully upon it, not more 
than two lilycrs deep; by keeping the cloth moistened from time to 
time, eggs CiiU be kept in good condition for twenty-four hours. 

When eggs are kept id the pans they should bo filled with water, 
which ought to be changed at least once every hour ; the water should 
be poureb %n on the side of the pan in order not to injure the eggs. 

In stripping fish many scales will come off and fall into the paqi un- 
less great, care is taken. The males should be gathered and thrown 
away by a quick movement of the hand, otherwise the eggs will become 
attached to them. 

All eggs should be as clean as possible, and free from dirt, blood, or 
scales ; they should be kept free from exposure or violent shocks. 

Bad eggs will float on top j they are white, being called wster-blown; 
they should be gathered and thrown away. 

Good eggs will be clear and like crystal in appearance ; when they 
have risen they will feel like shot to the hand if they are gently stirred. 

Sometimes eggs assume this appearance when they arc not properly 
impregnated. In such cases they are worthless and mill not hatch. It , 
i N ,  therefore, impracticable to determine with certainty that eggs are 
properly impreguatcd until clevelopment has advanced s.omewhat, and 
bhe formation of the fish is discernible in the egg. 

The iitmost pains must be taken to keep the fish from slipping out of 
the hands, or they will fa11 into the pan, throw a large number of the 
eggs out, and damage the rest. 
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GROWTH, SPAWNINQ, AND D11STBIBUTlON O B  QEBMAN U A B P  
R E A R E D  FROM 20 FISH FURNISHED B Y  THE UNITED S T A T E S  
FISH COMMI#SION, NOVEMBER 29, 1S80. 

B y  K E M P  GAINES. 

[From letter to Prof. S. F. Baird.] 

My fish did not increase any until tlie past summer [1882]. During 
the summer and fall I here furuished young Carp for stocking twenty- 
three ponds with from two to fire dozen fish to each pond. I have kept 
over three hundred for stocking two ponds of my own which I con- 
structed the past summer. When I drained my pond this fall I found 
that I had lost but one of' the fish received from you, having nineteen 
old fish living and weighing from 4 to 6 pounds each. About one-third 
of the young fish hatched last spriug and summer were from 6 to 7 
inches long. By feeding them regularly they will grow much larger in 
the same length of time. I let one of my neighbors have forty-eight 
young fish from 2 to 4 inches inches in length, on the 20th of July, 1882. 
He fed them scraps from the table most every day.' The 1st of Novem- 
ber he drained his pond to stop a leak in the embankment and took the 
fish out. I was present and measured several myself. None were less 
than 8 inches, and many of them 12 inches long. 

Sixteen applfcants who did not get their ponds ready this fall expect 
to stock them next summer. If I still have good luck I think I will be 
able to fill all applications I may get another year. I have separated 
my scale and leather Carp, thinking they will do better. 

SPRINGFIELD, CLARK COUNTY, OHIO, 
Dweinber 11,1882. 

RAISINO B B O O H  THOUT I N  MINERAL WATEB.  

B y  CHARLES A. WILSON, M. D. 

[3?rom letter t o  Prof. S. F. Beird. J 

Mr. P. S. O'Rourk, superintendent of the Grand Rapids and Indians 
Railroad, has succeeded in raising a nice lot of brook trout here in a 
pond of his make from the mineral water that we us8 in our bathing 
department, and it is wonderful how they have grown. They were put 
in the pond last June not one-eighth of an inch long j now some of them 
are eight inches long, and will spawn this winter. 

SPRING BEACH HOTEL AND SANITARIUM, 
ROME CITY, NOBLE COUNTY, IND., 

December 1, 1882. 
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A GIEOQRAPHIUAL UATALOQUE O F  PERSONS WHO HAVE BTATEW 
’FRAT T H E Y  ARE INTEIIESTED I N  FISH CJULTUIIE. 

B y  CWAS. W. SMILEY. 

In the report of the United States Commissioner of Fish and Fish- 
eries for 1872-’73 there was published an “Alphabetical List of Amer- 
ican Fish-culturists and of persons known as being interested in Fish 
culture” (p. 558). That list, consisting of about 325 names, contained 
a fair representation of the fish-culturists of that day as known to the 
Commission. It was then stated that the list would be subsequently 
revised, but opportunity did not present itself for such revisiou until 
1881. During that year and the succeeding year a circular was sent 
to each person Whose name appeared in the old list and to each of the 
members of the American Fish-cultural Association. A11 were asked 
to furnish the iiames of other fish-culturists known to them. The latter 
were iu  turn addressed with the same circular, and the list which is 
now published has been elaborated it1 that way. Some 1,200 or 1,600 
persons have been reported as interested in fish-culture who have not 
replied to these circulars ; the following list, however, contains only 
the names of such as have been heard from direct. 

Although it contains about 3,200 names, the list is by no means a, 
complete one of the persons in the United States who are practically 
interested in fish-culture. All whose names are presented either have 
ponds or hatcheries, or have contributed to the literature of the subject, 
or have taken an actual interest in the stocking of public waters. The 
date affixed to each name denotes the year since which each corre- 
spondent, according to his own statement, has been interested in the 
subject. The letter P attached to the year indicates those who reported 
that they owned or 1e:bsed ponds or lakes, and t*he letter H those who 
have in the past operated, or are now operating, hatcheries. 

It is intended to supplement this list in tho Bulletin for next year by 
printing the list of persons who, having carp ponds, have actually made 
application to the United States Fish Commission for carp. Only a, 
few such persons are meutioned in the present list. 

From the magnitude of this list and from the fact that it can easily be 
trebled may be seen something of the deep and widespread interest 
mrhich has been awakened in fish-culture during the past decade. 

Acknowledgment is hereby made of the kindness of d l  these persous 
in responding to the inquiries of the Commission. Many of them have 
given interesting information concerning tlie progress of fish-culture 
in their vicinities, which will in due time be collated and publiqhed, 
Acknowledgment iR also made of the  clerical assistance of Mk, E, 
H. Wilson, Mr. C. W. Scudder, and Mr. C. E. Latimcr, each of whom has 
shown a commendable interest in securing for it the high degree of ac- 
curacy desired by the compiler. 
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Geographical cataqoque of $ieh.culturista . 

Antanga .................. ..... do ................... 
Barbour .................. ..... a0 ................... ..... a0 ................... 
Bullock .................. ..... a0 ................... ..... a0 ................... ..... do ................... ..... a0 .................. 
..... a0 ................... ..... a0 ................... ..... do ................... .... do ................... ..... do ................... ..... do .................. 
..... do ................... 
Calhoun .................. 
..... do ................... 
Chambers ................. 
-.-,-.do .................... ..... do ................... 
Cherokee ................. 
..... do ................... 
..... do ................... 
Chilton .................. ..... do ................... ..... do ................... .................. 

ALABAMA . 

P . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
1’. 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 

I 
* I  Name . 

Charles S . G . Doster ................ 
A . E . MdWilliame ........................ 
John E . Barr ....................... 
William N . Beeves ................. 
J . J . Cud0 

W . T . G . Cobb ...................... 
James M . Fen in ..................... 
Charles MeMillan ........................ 
MVin E . Pnlctt .................... 
Willhm C . Smith ....................... 
John J . Taylor .......................... 
John J . Thbrnton .................. 
Daniel Moore ....................... 
P . 11 . Coleman ...................... 
George C . Morgan .................. 
J . W . Burke ........................ 
.Tames M . Nnngbnrn ................ 
E . H . Floyd ... .’.. .................. 

......................... 
William B . Cope .................... 
Robert G . Half ..... ! : ................... 
Andrew Johnscn Smith ................. 

Henry W . Williamson .................... 

Post-office . 

Prattville ................. 
do .................. 

Batesd le  ................. 
Eufaule ................... 
Harris .................... 
Indian Creek ....... I ..... 
Midway .................. 

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

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

do ................... 
 do .................. 
Mount Hilliard .......... 
Germania ................. 
Jacksonville .............. 
Sandy Creek .............. 

do ................... 
Tuckersburgh ............ 

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

Union Springs ............ 

James Earnrick .................... 
Willinni G . Preaton,jr .............. 
T.J. Smith ............................... 
J . II . Keighbors .................... 
T . L . Quillian, M . D ................. 
R . II . Sl.ulliup ............................ 
Alcxnnder Cauthon ................ 
John N . C O W ~ U  ..................... 
8 . W . Arnold ....................... 
John C . Moore ...................... 
Rolmut B . Dunlap .................. 
Greeuo l4 . Mohley .................. 
Wnlton N . Glover .................. 
Harrison Lassiter ....................... 
W . J . Dosmell ...................... 
H . G . I’eterman ..................... 
Willinm Gesner .................... 
J . W . Bus tl .......................... 
.J . M . 1;mnklin ..................... 
Dr . , Jnmcu \V . St8wert .............. 
Calvin Prcxley .................. 
W . p. Spratling 
W . B. Tuckilr ...................... 
Mra. Mary E . Scott ....................... 
Arthur Yon go ...................... 
John W . Bridgfoi%h ................ 
Thomas J . Cox ........................... 
W . W . I’hillips ..................... 
W . B . Arbcry & Bro ................ 
Thomas S.Carson .................. 

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

................... 
Isney ..................... 
Rock Mount ............. 
Hanover .................. 
Honoraville ............... 

do ................... 
Psnolo .................... 
Pleasant F i l l  ... L. ....... 
Clem Spring .............. 
Bayt t e :  ................. 
BO igee .................. 
Entew ................... 
Porklnnd ................ 

.do ................... 
A.bbeville ................ 
Shorterville ............... 
Birminvham ............. 
Cedar Grove .............. 
Tru~sr i l le  ............... 
Blorenoe .................. 
Cold llill  ................. 

do 
Opelilcu ................... 

do ................... 
YCngcsbOrOugh ........... 
Athens ................... 

do .................. 
Elkmont ................. 
Noitlsul a ........... 

$0 ................... 

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

I Clay Exiff . ::::: .......... 

..... do .................. 1’. ..... do ................... 1’. 
Limestone ................ P . 

Clay ...................... .... .do ................... 
Cooso ..................... 
Crensbam ................. 
..... do ................... . .  do ................... 
Dallas .................... 
Etownh ................... 
Fayette ................... 
Greene ................... ..... do ................... ..... do ................... 
..... a0 ................... 
Henry .................... ..... ho ................... 
Jefferson .................. 

P . 
P . 
P . 
P . 
P . 
P . 
P . 
1’. 

.P . 
P . 
P . 
P . 
P . 

1870 
1876 
181g 
1877 
1878 
1880 
181d 
187R 
1870 
1875 
1870 
1875 
1813 
1880 

1887 
1671 

(1881) 

1869 
1876 
1874 

187U 
1881 
1877 
1878 
1872 
1874 

(1881) 
(1881) 

1880 
1870 
1877 
1870 
1876 
1877 

187n 

(%3 
1878 
1868 

1876 
1878 
1859 
1850 

(1881) 
1ff78 
1870 
1871 
1874 
1871 
1877 
1877 
1855 
1873 

1876 
1870 

(1874) 
1868 
1870 

1860 
1876 
1870 
1873 
1878 
1877 
1876 
1876 . P.1876 

1870 

1879 

(1g& 

1878 

l a m  
i n n  

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

..... do ................... 
Mucon .................... 
Marengo .................. 

P . 
P . 
P . 

Mulford Dorlon .................... 
Isnnc Donav:m .................... 
W . TT . MoMillan ................... 
John W . Loelia ..................... 
m o m a s  noron ..................... 
Albert Elmore- ........................... 
W . S . Reeae .............................. 
John A . Lilo ........................ 
Mrs . S . E . Peck ..................... 
James J . Gordner ................... 
B . T . Jonee, Y . D .................. 
J . C . H . J O ~ ~ E , M .  U ........... ...._. 
E. Y . Lawrence ..................... 
James P . Hall ...................... m. a : M o ~ c s  ........................ 
James T . Nnokolls ................. 
Rowell W . Shaw .................... 
C . I3 . Cook .......................... 
Narcus Parker ................... 
I)r . A . B . M . Garrett ................ 

Bayou Labatre ............ 
Mdbile .................... 
Glmdale .................. 
Monroeville ............... 
Mont ornery .............. 

$0 ................... 
.do .................. 

Trinity Station ........... 
do .................. 

Franeonia ................ 
Stone ..................... ...... do ................... 
Olustee Creek ........... 
Troy ...................... 
Omaha .................... 
Fort  Mitehell ........... 
Cuba Station ............ 
Sherman .................. 
Pork Station ............. 
Camp Bill ............... 

..... do .................. 
Pike .................... .... do ................... 
Russell ................... 
Sumter ................... ..... do ................... 
..... do ................... 
Talln oosa ................ 

Randolph .................. 

..... $0 ............. ‘r .... 

P . 
P . 
I3 . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
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Richard Rule ...................... 
Jeriah Wood ....................... 
Fritz L . Brill ....................... 
John H . Pierson, M. D ........... .' 
John J . Gosper ..................... 

Geographical ontalogue of fiah.cultl~riats-Continued . 
ARIZONA . _- 

Name . I Poat.offloo. I county . I Year . 

Tombstone ............... Cochiae .................. 1870 
Phmnix ................... Moricopa ................. P . 1R81 
Wiokenburgh ................. -.do ................... P . 1881 
Antelope Valley ........... y.a$od .................. P . 1878 
Presoott .................. ................... 1880 

Gen . N . B . Pearoo .................. 
Jesse Turner ...................... 
S . J . Mitthows .................... 
W . T . Wells ............................. 
Col . James P . King ................. 
James 'P . Stuart ......................... 
VilliamLDnrhy, jr ................ 
11 . N . Sorugm ............................ 
Willinm N . Young ..................... 
Gilbcrt KnaPp ..................... c01 . EL H . Rottaken .................. 
C . L . MoRse ........................ 

ARKANSAS . 

Osege Yills ............... Benton ................... P . 1874 
Van Bnrm ................ Cramford ................. 1876 
MontioeUo ................ Drew .................... P . 1878 

.do ......................... do ................... P. 1870 
Mulberry ................. Franklin .................. 1876 

.do ...... .( ................. .do ................... 1870 
Galloway ................. Pulnski ................... P . 1878 

do ......................... do ................... P . 1878 
 do ........................ .do ................... P . .  

Little Rook ..................... rlo ................... P . 1870 
do ......................... do ................... P . 1860 

Mount Holly .............. Union .................... P . 1870 

J . D . Fmrmell ....................... 
B . B . porter ............................ 
Capt . James Barron ................ , A . Chabot .......................... 
j ohn  0 . Woodbury ................. 
B . D . Xodmnn ...................... 
N . w . Slater ....................... 
J ~ ~ O S  IC . Vail ...................... 
J . c . Scripture ...................... 
W . V . Clnrlc ........................ 
A . bf . Snndoraon 
Fred . Grove 
W . J . Clark0 ....................... 
Simon Davis ............................. . 1 iirlze B . 1. . Eatoh .................. 
Jnlinn Woynnd ................... 
Mrs . Dora T . Purkit.6 ............ ! .. 
1, . L . Robinson ..................... 
Andrew Jnolmon ................... 
Jnmes B . Still ...................... 
Rntus 11 . Robison ........................ 
Sohmarta & Weber ................. 
E . C . Stooliton ..................... 
Willinm DoW ............................ 
T . 13 . Snndors ....................... 

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

Jaspcr C . Palmer ................... 

Alamedn .................. Alamcda .................. P . 1872 
..do ........................ .do ................... H.P. 1872 

Alvnrndo . ..:.. ................. do ................... H.P.1877 
Oaklklnnd ..................... ..do .................... P. 1878 
San Lenndro .............. wood b do ................... 1871 
BUngOr .................. Butte ...................... P . 1879 
Euterprise' ..................... do .................... P . 1881 
Forbestoivn ..................... do ................... 1880 
Big Trcos ................. Calaverns .................. P . 1871 
Railroad plat ................... do ................... P . 1875 

do do ................... P . 1874 
West Point do ................... P . 1875 
Collogo City .............. Colosa .................... P . 1874 

do ......................... do ................... P . 1870 
Colusn ......................... do ................... 1b70 
Lit. lle Stony ..................... do ................... P . 1e80 
Willow ......................... do ................... P . 1875 
Antioch ................... Contra Costa .............. P . 1878 
Ringla l t i ror  .............. Brcsuo ................. P . 1877 
Eureka ................... Humbolat ................ P . 187U 
Lower Lako ............... Lake ..................... P . 1881 

do ........................ Bo ..... .1 ............ P . 1W8 
Middlctown .................. ..do ................... P . 1878 
Susnnvillo ................ Lessen .................... P . 1878 

do ...................  do ................... 1870 
I.. .... do ........................ .do .................. 1878 

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

... ............... ... .................... ................... . .............. ................... . ..................... 
..._ 

StceleBrotbcrs do" .I do P 1b77 
Chnrlcs Barker Grnas Valley Nevada P 1878 
Rev. J. W . Brior & Sou .... ..do ......................... do ................... P . 1 8 T  

A . TV . Worm ...................... 

J . D . Cnrr ......................... Snlinna 
George Pomeroy ......................... do 
.T . W . S, igh ............................. ..do 
C H . JIohnes ....................... Calistoga (EeUogg's) ..... 
Tilnvnna U . Revnolds ............. .'. Cslistom ....................... 

do ........................ 
Lnko ........... 

Bolinas ................... John \iV.M,rers .................... 1. Elizabeth ..... 
(&orgo W . Grintor ................. .................... ....................... ......................... 

do ................... P . 1878 
Loa Angeles .............. 1878 
hlarin .................... P . 167G ................. Montorog 1874 

..do P 1879 
do 1874 

do ................... 'P . 1876 

................... . . ................... 
Napa .................... R.P.IR8U 

r G . 1.onivort ............................ 
&mol I I  . Dill0 ........................ 

'Qale A . Cornpton ......................... 
Henry I3 . gicbole ......................... 
, To~epll Porrin .................. '. 
John T . I<o(III~L ........................... 
Jolin T, . Smith .......................... 
Corneliue Taylor ......................... 
W.H. Totten ........................... 
S . 1% . Wilder .............................. 

I do ......................... do ................... P .. 1880 
..do ........................ do .................... P. 1R80 

do ......................... do ................... P . 1878 
do ........................ c l l b  .................. P . 1880 ........ do ......................... do .1 ................. P . 1870 
do ........................ do ................... P . 1879 

..do do P 1877 
do ......................... do ................... P . 1878 
do ......................... do .................. P.' 1880 
do do P 1881 

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

......................... ................... . 
TTilliiim Wngnor .................. 1 Bwk's Ranch ........... ,. Plomas ................... 
IIenq Landt ...................... Prnttville ................. i ..... do . ..,.. ............ 
Omen Thomas Daviea .............. 1 Brighton ................... Saoramonto ............... 

1888 
H.P.1876 
P . 1876 
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'nmin F . Mnthewe .................... ?.e2. l? ettit ........... ._ ................. 
E.W. Wntermnn ....................... 
Jnmea P . Jones ..................... 
J O ~  Judson ............................. 
A . E . Mnxcy 
Lue a . Utt ......................... 
Georgo N . Hitchcogk 
Samuel Stnphn .................... 
nngh Craig ................. 
liobert J . Creighton ................ 
c;llavlrs M . Hitchcock M . D .............. 
Willinm A . Ncwell, ad . D ............... 
nenry  IC . Nowhall ........................ 
B . B . Hedding 
D . J . S t a p h  ............................. 
S . 11 . Throckmorton .................... 
John Whitc .......................... 
R . I3 . Woodward ........................ 
LyInnn Belding ..................... 
David Finnic Newsom ............. 
John Greening .................... 
Willinm Lanclois ........................ 
H . Waymire .............................. 
E.W. h o l e  ...................... 
David J . Milla ...................... 
Rev . Jamcm W . Webb 
Henry.?&. Brigga ................... 
James D . Culp .......................... 
E . H . Bnrmer 
1) . Hubor, M . D ........................... 
Geor e Scnmnn ............................ 
Frnnf! Smit.h ............................ 
Stnnlcy Willey ........................... 
.J ncob . Davis ...................... 
I, ewin A . Sp ........................... 
J . N . Bell D ..................... 
J . B . Cnmdpbell ...................... 
Myron Green ............................. 
Henry Hirz ............................ 
John E . Stockton, M . D ............. 
Wnshington Bailey ................ 
B . A . B . Jenkins .................... 
David Gonlil Webber, M . D ........ 
Merrit Harden .................... 
George Cnmpbell ................... 
J . H . Ljisson ............................... 
F . J.Kirig. ......................... 
0 . P . Ezbert ........................ 
.A. J . McPike ....................... 
SylvcHter Scott .................... 
C.(;. Davis ......................... 
J . \V . Davis ............................ 
Lovi Davis .............................. 
John R . H . Oliver ....................... 
1)avid 1'. Gillinm ................... 
IC . . SomnrtL ............................. 
S . W . Ridenhour .................... 
Aaron Barnes ...................... 

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

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

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

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

Henry Ludolff ........................... 
Georie J . 1.n le 

Sninael Tnlmndgo .................... 
Alfred V . LaMotte  ................ 
XI8 . J . A . Poppe 
It . Q . UniIey ........................ 
8 . Wlliam Coffee ................... 
V . B . Dnle ................................ 
L.l)ickey .................. ....... 
3 . F.Kerr ........................... 
llcnjamin . Parked ................... 
(:liver Oaborn .................... 
Ira Benton Dillon ... i .............. 
.J . L . George ........................ 
Georw W Hale ......................... 
Y~illlinm H . Ryan ......................... 

....................... 
M n j  . Iamo ;VfiSuliiran ................. 

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

N $+:-KiI& ............................. 

Gmgraphical 0ntnJope of fieh.crlturiste--Contipued . 

do ......................... do ................... P . 1880 
.do ....................... ..do ................... P . 1870 
do ........................ do ................... P . 1875 

Bernnrdo ................. Snn Diego ............... P . 187R 
do ...................  do ......... -; ........ P . 1880 

 do (10 r 1880 
Pnla ............................ do .................. P . 1874 
Ran Diego do 18f0 
Vnlln Ocntre .................. do .................... I? . 1881 

 do ......................... do ................... 1881 
do ........................ do ................... P . 1e72 

..do ......................... do ................... 1870 
do .......................... do ................... P . 1878 
(10 ......................... do .................... 1860 
do ......................... do ................... 

..do ....................... ..do ................... 1866 
do ......................... do ................... 1878 
do ......................... do ................... H.P.1876 

Arroyo Grande ........... San Luis Obi8po .......... H.P.1800 
Morm .......................... do ................... P . 18Z7 

do ....................... ..do ................... P . 1R78 
do ......................... do ................... P . 1816 

Snn Luis Obispo ................ do ................... R.P.1877 
Pcacadero ................ Snn Mate0 ................ H.P.1874 
Lompoc Sant. a Barbarn 1R77 
Gilroy .................... Snnta Clara ............... 1878 (lo ......................... do ................... H.P.1674 

do ....................... . .do ................... 18GQ 
do ................... ...I... do ................... 1677 
do ......................... do ................... 1880 
do ......................... do ................... (1860) 
do ......................... do ................... 1877 

Se ra top  ....................... do ................... P . 1870 
do ..................... do .................. P . 1870 

Anderson ................. Shaata .................... 1877 
Bnird ........................... do ... :. .............. H.P.1872 

db ......................... do ................... 1678 
..do ......................... do ................... 1877 

Cottonwood ..................... do ................... P . 1874 
€insol Creek ................... do ................... H.P.1876 
Oak Hun. ....................... do ................... P . 1878 
Loyalton .................. Sierra ..................... P . 1855 
Sierra Valley ................... do ................... P . 1807 
Berryvale ................ Siskiyon .............. , ... P . 1h70 

do ......................... do ................... P . 1877 
Preka  ....................... do ................... P . 1876 
Rio Vista ................. Solnno .................... 1'. 1876 
vnllejo ...................... do ................... 1b76 
Cloverdale ................ Souomn ................... P . 1878 
Forestville ..................... do .................. P . 1876 

do ........................ .do .................... H.P.1878 
do ......................... do ................... R.P.1876 

. .do ......................... do ................... P . 1876 
Guerneville .................... do .... *. ............. P . 1878 

do ......................... do ................... 1875 
Korbel's'Mills (I) ................ do ................... P . 1816 
Sobastopol .................... do ................... E'. 1875 

do ......................... do ................... P . 1878 
do ............ ..* do P . 1878 
do ............. .Z ......... do ................... P . 1878 
do ........................ do ................... II.P.1878 

Sonoma ......................... do ................... II.€'.1878 
.do do P 1872 

Xodesto .................. Stlulislnus ................ I? . 1881 
 do do ......................... do ................... 1'. 1881 

do ......................... do ................... P . 1880 
_ . _ . _ . d o  ........................ do ................... P . 1880 
&]j(b ......................... do ................... P . 1880 

..do ...................... ..do ................... P . 18P0 

Three Rlvors ................... do ................... P . 1870 
Columbia ................. Tuolamne ................ 1876 

do ......................... do ................... 1881 
do ......................... do ................... 1870 
do ......................... do ................... 1e16 

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

S Q ~  &neisco ............. San Franciaoo ............ 1875 

Stockton .................. San Joaquin ............. 1870 

I 
................... ............ 

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

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

Porterville ................ Tularo ................... P . 1870 

CALIBORNIA-Continned . 
.__l__l________ ... __- I- 

Name . PostSt8ce . Conn tF . Pear . 
_- . - . I-- 
Samncl G.Foster. .................. Brighton .................. Sacrnmonto ............... P . 1876 
Sci io Cm g ......... ., ............ Colton ................... Snn Uernirrclino .......... (IbFU) 
S . 3 . Hnrrg ........................ Son Bernnrdino ................. do ................... I 1'. 1876 
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I 
Herman Nolfe ..................... Columbia ................. Tuolnmne ................ 
Henry Kruse ....................... Jnmentown ..................... do ................... 
B W . Taylor ...................... S a n d  Pnula .............. V e n t u b  .................. 
H'ngh U.'O4vmn ................... Woodlnud ................ Yo10 ...................... 
Jnaon W n t b  .......................... .do ........................ .do ................... 
Goorpo Bntta ........................ Bromnsville .............. Pub:, ..................... 
Jiunea H . Hanson .................. IInnsonville .................... do ................... 

Tienr'v Thompson ......................... 40 ......................... do ................... 

__-- - .___ .- 

Geographical catalogue of f8h.cu~turiet8-Continued . 
C ALIFORNIA-Conthned . 

P . 1870 
P . 1880 
P . 1880 
P . 1878 

1870 
1870 

P . 1878 
P . 1880 

. 

Nnme . 

COLORADO . 
N . A.Bnkcr ........................ Donrer ................... Arnph::l ................ 
Alonzo Allru ....................... Altona ........... .f ....... Bou der ............... 
Henrv Noikerk .................... Bouldor ......................... do .................... 
C . M.'Tvler ............................... do ........................ de ................... 
John Ronnw ............................. do .................... i ..... do ................... 
Ron . L . C . Mead .......................... do ........................ .do ................... 
Nillinm A . Dnvidson ............... Valmout ........................ do ................... 
C . S . Pnncoiit ............................. do ......................... do ................... 
Charles N . Enme5 ................. Cottonwood Springs ...... Chaffoe ................... 
Phili Cook ............................. do ........................ .do .................. 
F . E.l$nydep. ...................... Grnnito ......................... do ................... 
Wilson . Slaty .................... Brookvnlo ................ Clonr Creek ............... 
DnniolErnst ....................... Geor etomn .................... do ................... 
A . R . Forbes .............................. 80 ......................... do ................... 
Fred . Jnenopen ........................... do ......................... do ................... 
.Gordon Land ....................... Alnmosa .................. Conojoe ................... 
Albert N . McIntire ...................... do ......................... do ................... 
William A . Ball .................... Colorado Springs ......... El Peso ................... 
Geor e De La VOrgae .................... do ......................... do ................... 
.John %. X e d  ....................... Wnlaenburgh ............. Enerfano ................. 
John A . Hig ins ................... Golden .................... Jefferson ................. 
Georpe K . uTmbnil ............... ....... do ......................... do ................... 
Hon . T . C . Bergon .................. Morrison ....................... do ................... 
Petur Pisohor .......................... ..do ......................... do ................... 
Mrs . S . D . Millsnp ......................... do ......................... do ................... 
A . ILOOney .............................. . .do ......................... do ................... 
W . R . Scdlt ............................. ..do ......................... do ................... 
Heriunnn Hibschlo ................. Lendville ................. Lake ...................... 
Hugh C . Young .................... Malta .......................... do ................... 
Tliootlore Wlyto ................... Estee Park ............... L n r h e r  .................. 
Col . Einil Boec ioker ................ Lovelnud ....................... do ................... 
Boyd & Alford ........................... do ........................ do ................... 
Miitthem T . Biimett ...................... do ......................... do ................... 
George W . 'Riohnrt ........ ..'. ............ do ......................... do ................... 
Willinni C . Mncombor .............. Stonownll ................. Lna Animoa ............... 
R . D . Ruesoll ............................. do ......................... do ................... 
G.A. Stnrz .............................. do ....................... do ................... 
.George II . Oreon .................. Buffnlo Springs ........... Pnrk ...................... 
Wobst. or Ballingor ................. Hamilton (?) ..................... do ................... 
N . A . Rich .......................... Plntte Sbtion ................... do ................... 
Boo . Bo itamin H . Enton ............ Greeleg ................... Weld .................... 
Charles%tnorson ...................  do ......................... do ................... 
B.S. L:i Grnuge .......................... do ......................... rlo ................... . Cyrenous D . Nen'. ....................... do ......................... do ................... 
S . K . Thonipnou ........................... do ......................... 110 ................... . Goor e 1% . W P S L  .......................... do ........................ do ................... 
ChJca I1 . Wheeler .................... .do ........................ .do .................... 

Jnoob I h t z o l  ....................... Longniont ...................... do ................... 

... -. 

I Poat.oBoe . 

H.P.1874 
1674 

P . 1881 
1'. 1874 
P . 1860 
1'. 1878 
P . 1878 
P . 1881 
P. 1860 
P . 1870 

1881 
P . 1880 
P . 1861 
P . 1881 

(1881) 
P . 1880 
H.P.186G 
H.P.1880 
B.P.1874 
H.P.1877 
P . 1874 
P . 18776 
P . 1877 
1'. 1873 . 
P . 1872 
P . 1878 
P . 1870 
H.P.1874 
F . 1880 
P . 1878 
P . 1880 
P . 1879 
P . 1870 
P . 1880 
P . 1881 
P . 1870 
P . 18711 
P . .  1872 
P . 1877 
P . 1877 
1'. 1x80 
P . 1873 

(1881) 
P . 1R76 
1'. 1873 

1810 
P . 1880 

1880 
-..A_.-- 

County . I Yenr . ~ 

. 

Alfred J . Hobbs .................... 
Benjamin B . Compert,hwait ......... 
QhnrleeE.Griffing ....................... 
Amos St. o w  ............................ 
Goor e \V . Wilsdn ........................ 
Hen&iok Dnrnum ........................ 
Edwin Gilbort ...................... 
Xdmund 0 . IIurlbutt ..................... 
1 . R . Parrar ........................ 
.C . II . Andnrieao ..................... 
Daniel B . Xnllorv ........................ . &orgo N . Woodbuff ...................... 

. 
I Bridgeporl ................ Fn,ii?ield .................. 1878 

Dnsbury ........................ do ................... P . 18776 
do ......................... do ................... 1878 
do ......................... do ................... 1'. 1870 
do ....................... ..do ................... 1878 
do ......................... do ................... 1879 

Georgetown .................... do ................... P . 1870 
do ......................... do ................... P . 1881 

Huntington ..................... do ................... P . 1880 
Shcrmnn ........................ do ................... H.P.1877 

do .......................... do ................. ..I 1877 
.do ......................... do ................... P . 1871 

1 



Nome . post.omce . 
Preston H . Hodges ................. Stratford ................. 
G m r p  Jelliffe ..................... West ort ....................... 
II . R . Trendwell ......................... .do ........................ 
E . Ingraham ........................ Bristol .................... 
Alvin Taplin ....................... Forestville ...................... 
S . Belden ......................... : Hartford 
C.11.Belden .............................. do ................... 
Willinm M . Hudson. M . D ............... .do ......................... 
S . C . Kollogg : ............................ tlo ........................ 
Henry C . Robinson ...................... .do ........................ 
'Eugruo S . Clnrk .................... Poquonoek ..................... 
Eri1r.T J . Frnton ......................... do ........................ 
Wataon Bolcumb ................... Simsbnry ....................... 
Enncno Fnrrnr ..................... Thompaouville .................. 
Jo&h B.Eldridgo ................. Norfolk ................... n n Rna p ........................... do .......................... 
Lovi Hoilges ....................... Torrington ..................... 
George H . Cornstook ................ Ivoryton .................. 
Iiobcrt G . Pike .................... Middletown .................... 
Henry Woodward ......................... do ..................... 
P . I. . Markhnm ..................... Portland ........................ 
John Ji . Sego ............................ .do ......................... 

Edwnrd M . Lees ......................... 80 ......................... 

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

i i l i i m u  L? . Sc&nlding .................... &a ......................... 

__.__ 

county . Year . 
___- 

Fair5dd .................. P. 1878 
do ................... H.P.1872 
do ................... 1872 
.do ................... 1872 

Hartford .................. TI,P.1874 
do ................... P. 1878 
do 

_ . _ _ _ . d o  ................... H.P.1877 
do ................... 1809 

.do ................... 1855. 

.do ................... 1868 
do .......... !. ....... P . 1871 
do ................... H.P.1874 
do ................... P . 1880 
do ................... P . 1867 

Litohfield ................. P . 3877 
do ................... 1800 
do : .................. P . 1870 
do ................... H.P.1871 

Middlesex ................ 38.57 
do ................... 1800 

..do ................... 186B' 
de ................... 1873 
do ................... 1858' 

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

CONXECTICUT-Contned . 

E . W . Sperrl ....................... Birmingham ............... New Haven .............. 
Willinm Wj Binson ....................... do ................... 1 .... ..do ................... 

 muel el W.B.Ho j ............................. 6011 

UomcoC . Wilcor ................... Mcriden ........................ do ................... 
IVntson E . Wilcos ........................ do ........................ do ................... 
lklw:~ril S . Gaylord ................. NHW Haven .................... do .................... 

do ........................ do ................... 
Garduer Morae.'jr ........................ (lo ......................... do ............ .,. ..... 
Eon . N . D . Sperry ........................ do ......................... do ................... 
Grorge H . Townsend ..................... do ......................... do ................... 
James M . Townsend ...................... do ........................ .do ................... 
Waltminn Club .......................... do ....................... ..do ................... 
John Pierce ........................ SouthBritain ................... do ................... 
John IIeineman .................... Wnllingforil .................... do ................... 
Jolm ZV . Webater .................. Waterburg ..................... do ................... 
N A . Roberts ...................... Weat Jleridcn (1) ................ do ................... 
John J . Beehe ...................... East Lyme ................ New London .............. 
J m o s  A . Bill ...................... L me ................... do ................... 
Rev . William clift .................. &stih'BAdge .................. do ................... 
J . T . Shnpnrd ....................... New London ................... .do ................... 
Ne!aon Eno .......................... Moose Meadow ........... Tolland ................... 
Hon . Jnlius Converse ............... Stafford Springs ................ do ................... 
fitunrt Grqynn. M . D ............... Vernon ......................... do ................... 
Gilbert C . h o w n  ................... North Sterling ............ Wind&m ................. 
GeorCe F. Wiilis. ................... Pntnam ....................... do ................... 
Edwin G . Foftcr .................... Sterling ........................ do ................... 
Albnxt R . Morriaoo ............... ... Willimantic .............. st aff do ................... 

DAKOX'A TERRITORY . 

......................... ................... Kirby ......................... do do 

~ 

1kXR 
18'74 

P . 1807 
1876. 
1872 
1878 
1871 
1874 . 
1870 
1857 

P . 1857 
P.P.1871 
P . 1877 

1874 
1845 

P . 1877 
P . 1870 , 1805 

1866 
(1879) 

P . 1874 
P . 1874 
ILP.18TI 
P . 1870 

1859 
P . 1877 

(1881) 

~ ~ ~ ~~ 

Enoch P . Molvnenx ................ Lake Badger (9) ........... Eingsbnry ............. 
R . Pnlnwr ............................ .do ....................  do ................... 

Petctr Cbristonsen .................. Pleasant Valley. ................ do ................... 
Willinm Hnj.don .................... Dendwood ................ Lawrence .......... .'. ..... 
C . V . GardIJbr ...................... Spearflah ....................... do .................... 
Jnnirs C . Sherman .................. Paotols ................... Pennington ............... 
I . 1 West .......................... Yankton .................. Yankton .................. 

L p  \V . B e r h  .................... Nordland ....................... do ................... 

._ .. 

1881' 
187D' 
1876 

P . 1866 
1874- 
1878 

P . 1881 
1879% 
_- 

E . R . Bancrroft ...................... Camden ................... Kent ...................... 
L . P . Cowgill ....................... ......do ......................... do ... &. .............. 
.D . P . Bnrnmd jr .................... Lebanon ........................ do ................... 
ChnrleR Dennby .................... Little Creek Landing ........... do ................... 
John A . Gum ....................... Brankford ................ Suseex .................... 
C&p t. Lewis Frederick ............... Bohoboth Beach ................ do ................... 

1876 
1874 
1880 

P . 18703 
1876 
1870 



Nrtlne . 

Prof . Spencer F . Baird .............. 
T.B. Ferguson ...................... 
'Theodoie Gill, M . I9 ............... 
C+.BrownGoodo ..................... 
Helman H m p t  ..................... 
ILudolphHessel .................... 
W . T . Okie, M . D ................... 

_._____ 

Rev . Alexander Kent ............... 
Charlea W . S d O Y  ................. 

I 1 { nue northwest . 

FLORIDA . 

Post-offlae . I County . Year . 
__ __ ___ .. 

1446 Mnssochu8etts ave . Wanhington ............... P . 1870 

1435 ...... do ... i ............... do ................... P . 1872 
Smithsonian Institution ........ do ................... 1870 

do ........................ do ................... 1876 
1637 I street northwcst ......... do ................... P . 18713 
CRr ponds ...................... do ................... P . 1876 
9 3 0 6  street northwest .......... do ................... 187Z 
1210 G strect northwoat ........ do ................... 1879 

nuo nurthwes t. 

1448 h2RHsIlChUBQttS &\'e* .... ..do ................... 1 1880 

_- ........ - . 

William H . Bliss .................. . I  JackHonrille .............. Duval .................... 
James A . Smith ..................... I'cnsncole ............... Escambia ................. 
A . T . Yniestrs ............. . . . . . . . . I . .  .... do ....................... do ................... 
TVilliaru D . S'wdors ................ Monticello ................ Jefferson ................. 
E . G . Scott ............................... do ......................... do ................... 
H . EI . Berry ........................ Oseoob ................... Orange .................. 
G e o r p  C . l(.irford .................. Rixford ................. Sulvnnneo ................ 
William W . I IuM ................ . Beresford ................. volusia , .................. 

. . ...-.--____- ....... ... ._....____I....___._._.. 

1846 
1881 

P . 1879 
P . 1878 
1'. 187Q 
P . 1881 
P . 1874 
P . 187% 

. 

_ _  - 
...................... ' Jesse Alddge W . E . Ti )pins ............................. 

James $,neon ...................... 
Jesse Lott ................................ 
E . Pickren ............................. 
W. 0 .Simmons ........................... 
J . T . Smith ............................... 
George Eeaon ...................... 
W . A . J . Faircloth ....................... w . H . Overstreet ........................ 
B . F . Suddath ...................... 
Enooh C . Garrison ................. 
Wilwj Acre .............................. 
D . H . P . Garrison ....................... 
FI ecman A . Garrison .................... 
F . Xeeniarn Hagadale ..................... 
Hichard Tucker ............. i ...... 
J . W . Aderhold ..................... 
Allen Bodin Dcld ........................ 
William S . grautly ...................... 
Rcnry J . Lamar .......................... 
Henry J . Peter ........................... 
I . C . i'lant ................................ 
Willam C . Singleton .................... 
Johnson \Vise ............................ 
Elias Witkowski ....................... 
J . 0 . Johnson, pd . D ................ 
Th0mas.J . Livlngston .............. 
T . J . James ......................... 
James 0 . Roberta .................. 
Jesse Gray ......................... 
Richard Doggs ..................... 
Albert p . Ilearing ........................ 
Thomas p'. Hudson ....................... 
Allen 1% . Johneon ......................... 
John 8 . Ltnton ........................... 
Henry B . Mitahe11 ....................... 
B . Jamca Purr ............................ 
8 . Thomas ......I.. ....................... 
L . C . I fa t tor ,  1 . D: ................ 
Jonathan L . Morgan ............... 
Robert 1)ouglass ................... 
James M . Uonton ................... 
Daniel Poteraon .......................... 
0 . W . Dedge ....................... 
QBorge W . Lott ........................ 
Daniel Lott .............................. 
C . W . Meek .............................. 

- . __ 
................... Bagley Appling .................. P . 1880 

do ......................... do ................... 1801 
Ilaclehurst .................... .do ................... P . 1870 

do ......................... do ................... P . 1875 
.do ......................... do ................... P . 1878 
do ......................... do .................... 1881 
do ........................ do ................... P . 1880 

tjurrency ....................... do ................... P . 1a76 
do ......................... do ................... P . 1875 
do .......................... do ................... P . 1879 

Gillsville ................. Banks ..,... .............. P . 1880 
Nail's Creok .................... do ................... P . 1871 . 

do ......................... do ................... P . 1870 
do ......................... do ................... P . 1876 
do ......................... do ................... P . 1873 
do ......................... do ................... 1'. 1861 

Tlfton .................... Berrien ................... P . 1871 
Macon ..................... Bibb ...................... P . 1864 

do ......................... do .................... P. . 1876 . 
.do ........................ .do .................. P . 1874 
do ......................... do ................... P . 1870 
do ......................... do ................... P . 1873 
do ......................... do ................... P . 187R 

..do ........................ do ................... P . 1873 
do ......................... do ......... h .  ........ P . 1877 

.do ......................... do ................... P . 188P 
Walden do 1877 
Key ..................... BX'OOltB .................... P . 1880 
Hotcornbe ................ Burke .................... P . 187b 
Palmetto Campboll P 1877 
Villa Rioa ................ Carroll ..................... (1877) 
&hens ................... Clarke .................... P . 1806 

do ......................... do ................... P. 1817 
do ......................... do ................... P . 1871 
do ......................... do ................... P . 1870 
do ......................... do .................... P . 18'10 
do ......................... do ................... P . 1880 
do ......................... do ................... 1': 1869 . 
do ....................... ..do ................... P . 1878 

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

Homerville ............... Clinch .................... P . 1t170 
Wlrcjirass ...................... do ................... P . 1888 
Douglas .................. Coffee .................... 1'. 1881 ......................... ................... Pickren do P. 1874 

dO ......................... 80 ................... P . 1874 
Nicholle do P. 1878 

..do do P 187t 
do do P 1876 

........................ ................... ......................... ................... . ......................... ................... . 
do ......................... do ................... I P . 1878 
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Name . 

John M . S ence .................. 
Wiley I& .... :: .................. 
J . J . I’iekreu ............................. 
Henry D . Lttitner .................. 
Henry A . Merry ........................ 
Brndtbrd Merry .......................... 
Hemy 16 . Cnscy, M . D ...... ...I ..... 
William H . Collins ....................... 
IIon . Charles H . Shockley ................ 
Willinm U . Anderson ............. 
E . Y . Brown .............................. 
R . N: Cnrmichnal ........................ 

.... .. ____ 
Post.oBBoe. Conn%y . Year . 

__________ 
Nicholla .................. Coffee, ................... P . 1878 
Pickren ......................... do ................... P . 1878 

do ......................... do .................. I? . 1878 
Berzelia .................. Columbia ................. 1855 

..do ......................... do ................... P . 1877 
do ......................... do ................... 1’. 18’72 

Harlem ....................... ..do ................... P . 1858 
do ......................... do ................... P . 1876 
do ........................ do ................... P . 1881 

Newnan .................. Coweta ................... P . 
do ......................... do ................... P . 1879 
do ........................ do ................... P . 1880 

Dr . W . T . Cole ................... ...!...... do ......................... 
J . B . S . Davis ........................... do .......................... do ................... P . 1876 

do ................... P . 1878 

QEOBoIA.Contin~ed . 

I V  . A . Uent .............................. do ......................... do ................... 
.John William Powell ..................... do ......................... do ................... 

do ................... 
Augustus TV . Stokcs ............... I ...... do ......................... do : .................. 
Pici cc Tomlin ........................... .do ......................... do ................... 
I, . Park@ Rechine .................. I’owellville ..................... do ................... 
Robert A . North ................... ~liarpsburgh .............. do ................. 
-william Carmica1 .................. fur in  .................... I . : 1 do ................... 

John W . Griflln .................... Enstmnn .................. Dodge .................... 
J . W . Anderflon .................... Dark Corner .............. Douglas .................. 
Unniel M. Carlton .................. Elberton .................. Elbert .................... 
O1:u.k Edwards ..................... 1. .... .do ....................... . . d  0 .  .................. 
Itolwrt Heater ...................... l ..... .do ........................ do ................... 
John H . Jones ........................... do ......................... do ................... 
Biirrel Kea ......................... 1 Durden ................... Emanuel .................. 
Alemntler R . Beasley .............. Fortner ......................... do ................... 
,G . S . Hountree ...................... Swainsbor0.u gh ................ .do ................... 
Riley 3 . Edwards ................... Brooks’ %ation ........... Fayette ................... 
C . E . Bennctt ...................... Fayettcvillo ................... do ................... 
Rowlnud Stubbs ....................... .do ........................ tlo ................... 
George M . Davis ......................... do ......................... do ................... 
. Jnines C . Blackstock ............... Gumming ................. I Foreyth ................... 
W . S . Davenport ......................... do ............. ......I. ..... do ................... 
B . C . McAfee ............................ ,do .......................... do ................... 
dames T . Major: ........................... do .......................... do ................... 
Jnmcs 8 . Hawkins ............... . High Tower .............. ..+... do ................... 
M.L.Poo1,M.U ......................... do ......................... do ................... 
Hon . J . T . Eenderaon ............... Atlanta ................... j Fulton .................... 

.John A . Smith ...................... Boltou ................. ...I ...... do ................... 
Seuborn Kitohon*, jr ................ Gib~ori .................... Glnimock ................. 

Stephen U . Smith ........................ do ......................... j 
! 

.Alexander B . Hanna ............... Smith .................... Dnde ...................... 
John Scott ....................... Barrettsville ............. i Dnwson .................. 

William M . Swilby ................. Melrose ................... Echo18 ..................... 

Senborn Kitohone, ur ................... do .... ...... do ................... 
Willitirn 11 . Loguc, ar do ................ ti0 ................... 
J . 1% . Wi]Iinins (10 ................ do ................... 
J.G.B. Erwin ...................... Fair Mount ............... Gordlm ................... 
Jason W . Xright ......................... do ........................ do ................... 
, lhomns > 1’. Janos, M . D ............. Penfield .................. Greeuo .................. 
It . S . 1) . Lnuier ..................... Auburn ................... Gwinnett ................ , 
Joseph Slim .............................. do ......................... do ................... 
David F . Verrier ................... I%uford ........................ d o  ................... 
Hwrison Sumnicrbur ............... Dulllth ......................... do ................... 
Geor-e 1.1 . Jones .................. ..................... do ................... 
JoliupTurner ...................... ................ Hnncock .................. 
J . T . Midddlebrooke ............... ................. I ...... do .................... . Joliii JV . Wnllor ................... ................ . . d o  ................... 
Jamefl Dam ....................... Station ........ /::::-.do ................... 
. R. 13 . Bnxter ....................... ................... do ................... 
David Dicliflon .................... 
l t  . Ilcniv Thomas ....................... do ...................  do ................... 
TV . BIodcy Garrett ................ Houstou .................. IIcard .................... 
Thornas J . & J . L . Edwards ......... Hnmpton ................. Henry .................... 
1)nniel B . Gunn .................... Byron .................... Houkon .................. 
Vil l fam W . Wltgnon, 8r ................ .(lo ...................  do do ................... 
’VJilliiim E . WIIITCU ................. Poivorrrille ............... . .do ............. ..’.. .. 
Willinm Afcnns .................... Slioonville  do do do ................... 
Jnoob Sassnr ....................... Weilborn’s Mills ................ do ................... 
Rev . Znre Pnulk ................... Swunorc ................. Irwin ..................... 
E . C . D m d  ......................... €hrniony Grove .......... Jackson .................. 
James P . Hudson ...................... ..do ......................... do ................... 
Jcsw White ............................. (lo ......................... do ................... 
C . S . Bill ........................... Ho~ch  ton ....................... do ................... 
J . 1% . Sihnan ........................ Joffbraon ....................... do ................... 
“William H . Thompson .............. Eudora ................... Jasper ................... 

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

................ i::: ... (lo ................... 

P . 1880 
P . 3872 
P . 1874 
P . 1871 
P . 18eu 
P . (1881) 
P . 1874 
P . 1876 
P . 
P . 18’70 
P . 1870 
P . 1870 
P . 1870 
1’. 1674 
P . 1876 

1865 
, (1881) 
I? . 1855 
P . (1881) 
P . 1818 
P . 1878 
P . 1878 
P . 1877 
P . 1879 
P . 1816 
P . 1872 
P . 1877 
P . 1878 
P . 1870 
P . 1R79 
1’. 1876 
P . 1878 
1’. ]h12 
1’. 1875 r . i m  
P . 1878 

(1881) 
P . 1876 

1870 
P . 1878 
P . 1680 
P . 1880 ’ 
1’. 187D 
P . 1868 
P . 1870 
P . 18WJ 
P . 1g18 
P . 1874 
P . 1876 
P . lei0 
P . 1877 
1’. 1870 

1862 
P . 1844 
P . 1870 
P . 187!1 
1’. 1878 
P . 1875 
P. 18tJ8 
P . 187R 
P . 1873 
P . 1612 
1’. 1877 
P . 1874 
1’. 1678 1 
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GEORGIA-Continued . 

...... ~ 

Henry B . Jordan .................... 
W . P . Johnson ...................... 
Goorgo T . Pslmer ..................... 
W . Y . Alosunder .................... 
J . G . Cain ................................ 
Rev . Thomas J . Cnmming ................ 
E . II . \V . Huntor, M . D ................. 
J . C . Little ......................... . r. II . l'olbill .............................. 
Hon . Jltmes Stapleton .............. 
J . x. Oliphant, M . D .... i ........... 
~ b v  . Jnmw II . Oliphnnt ................. 
Nooh Smith ............................. 
John Brailloy ...................... 
A . J . Middlcbrook .................. 
Ron . N . S . Glovcr .'... ............... 
Bonjnmin 1" . FinnOY ................ 
Benjamin F . Ross .................... 
Jcrry H . yopp  ..................... 
D . 1" . Sullivan ...................... 
Dr Alfrotl I . Hondry ............... 
Th0odot.e N . Winn ...................... 
Jorcmiuh Eldm ..................... 
TV . A . Kcnncdy ........................ 
JohnC;.Mart,in .......................... 
jarnos s . \yarndl ....................... 
DI .. 1% .E . Aileamdor ................ 
John A . Faucobt ......................... 
E . J . Frodcrick .................... 
James I) . Froderiok ...................... 
C . J.Good%dn ...................... 
I .F .Md )b .............................. 
I, . A . Rnrnph ............................ 
I, D.Rum h ............................. 

fi . Warren Carithe rs ................ 
J . It . Donnnn ....................... 
R . A: Swenringen ................... 
William K S c o t t  ................... 
A . T . IIolt .......................... 
1 . Taylor ................................ 
Thomas A 1  . Tylor ...................... 
'T . E . Walton ................. 
.C . W . pat. t lu  ....................... 

*Androw J . Brown .................. 
William H . Caatlen ..................... 
.John E . Cooke, M. D ......... i 
W . 'CV . Jackson ..................... 
B.F. Jordan ............................. 
Hen. Thomas 13 . Cabunisa .......... 
I) . s . IlodcTing ........................... 
Ned . Ursury ........................ 
R M . Williams ........................... 
CLarlos 1; . Atkinson ................ 
E ~ ~ ~ ~ c ~ H ~  8er ......................... 
.A . R . Zachry ............................. 
John T . Harris ..................... 
J . T . =arris ............................. 
F . M . noldor ........................... 
Josin]~ Perry ............................. 
Jobn \V . Rogers .......................... 
A . . Bjmms ........................ c . p . LOO ............................. 
Tlionrns 0 . Lostor .................. 
Isbnni H . Pittard ................... 
,J . M. Ab10 ........................ 
~ h ~ ~ ~ a ~  J . I"ostor, M . D ................... 
F . . Gnnn ............... i ............... . J . B. Af . C . Mathows ........................ 
6 . TI+ . Ilo . sdndo ..................... 
nr . II.lT.%o burn .................. 
J . J . Crumbloy ............................ 
T . J . Ellis .......................... I 

.......................... M.J.Hatober 
John J . g u r p h  ........................... 

Snmnel II.%umph .................. 
George I1 . Sloppoy ................. 

j . u[ . HIollnnB ........................... 

. Goorgo ............................. 

Hnrrinon J . f31;md .................. 

.p,d 1. u . 8 . F . u., 

I 1 
Monticello ................ J a y  .................... P . 1876 
Bartow ........... ..'... ... Je  emon ................. P . (1881) 

do ......................... do ................... P . in75 
Louisville ...................... do ................... P . 1870 

do ........................ .Bo ................... P . 1875 
do ......................... do ................... P . .  1877 

 do ......................... do ................... P . 1876 
do ......................... do ................... P . 1877 

Spread .......................... do ................... 
Stollavillo ...................... do .................. P . 1866 

do ......................... do ................... P . 18e0 
.do ......................... do .................. P . 1872 

Clinton ................... Jones ..................... P . 1875 
Coruncopia ..................... .do ................... P . 1874 
Fivo Points ..................... do ................... P . 1875 
Haddock Station ............... .do ................... P . 1876 

do ..................  do ................... P . 1876 
Picciola .................. Laurens .................. P . (1881) 
Boards Creok ............. Liborty ................... P . I R i O  
McIntosh ..................... do ................... P . (1881) 

do ......................... do ............ ..... P . 1r74 
Taylor's CI oek .................. do ................... P . 1865 

.do ......................... do ................... P . 1880 
do ......................... do ................... P . 1870 

.do ........................ .do ................... P . 1880 

...................... ................... do .* do P . 1877 

Lombardy ................ MoDnffle ................. I? 
do ........................ do ................... P . 

Msrshnllsvillo ............ Macon .................... P . 
(lo ........................ do ................... 1'. .-.... do ......................... do ................... 
do do P 
do ......................... do ................... P . 
do do P 
do ......................... do ................... P . 
do ................... : ..... do ................... P . ...,.. do do P 

 do do P 
Danielsvillo .............. Madison .................. P . .  
Bums Vista ............... Marion ................... P . 
Tazewell ..................... ..do ................... P . 
A1 harotta ............... Milton .................... P . 

do ......................... do .................. P . 
......... .do ........................ .do .................... P . 

Cnlloden ........................ do ................... P: 
 do ......................... do ................... 

do ......................... do ................... P . .......... do ......................... do ................... P . .... .do ........................ do ................... P . 
do ............. : ............ do .................... P . 

Forsyth ........................ do ................... P . 
.do -.do P 

Ioeborg ......................... do ................... 1873 . 
do ........................ do ................... P . 1870 

Madison .................. Morgan ................... 1'. 1877 
do ......................... do ................... P . 1872 

..do ........................ .do ................... r . 1878 
do ......................... do ................... P . 1880 

Covington Nowton P 1879 
..do ......................... do ................... P . 1877 
do ......................... do ................... 1'. 1816 
do .......................... do ................... P . 1880 
do ......................... do ................... I? . 1870 

..,... do ....................... ..do ................... P . 1881 
Oxford ........................... do ................... P . 1880 

Wintorville do P J877 

do do P 1878 
.do ........................ .do ................... P. 1876 
do .do P 1877 

.do .L do P 1878 
 do .do P 1880 
Eatonton Potuam P 1675 
Georpotomn .............. Quitman .................. P . 1880 

do , do I?. 1880 ..... .do ........................ .do ................... P . 1889 
82-26 J R I ~ ~  15, 1883 . ' . 

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

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

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

BoEn broke ............. Monroo ................... 
$0 ......................... do ................... '3 

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

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

Lexington ................ Oglothorpe ................ P . 1881 

I)Ullas .................... PllUldillg ................. (1881) 
..................... ................... . 

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

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

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

1881 
1880 
1877 

1881 
1876 
1881 
1875 
1881 
11178 
1832 
1680 
1870 
1876 
1878 
1873 

1870 
1876 
1877 
1878 
1878 

1881 
1875 

m:! 
1n72 
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John M.Green ..................... 
William Efnrrison .................. 
J! . J . Methrin ............................. 
W . F . Davis ........................ 
.W. D. Hammack .......................... 
M . J . Atb-ins ........................ 
0 . b . BUT ............................... 
J . McX . Gnnn ............................ 
James A . H g  ............................ 
William C . 
TV . C . Jenkins'.! .......................... 
Judge C . It . Xnowlee ..................... 
Jamcs J . Mat. hews ....................... 
Nathan H . Milker .......................... 
C . N . Simpson, jr ......................... 
J . P . Toombs ........................ 
Dr  . W . M . C . Westmoreland ............... 
GeorFe Svmms ..................... 
F . A . J3mbcrIake ......................... 
Thoinns TVpne .................... 
R . 11 . Cannon ....................... 
8 . D . Night ......................... 
William I. . P e d  .......................... 
T . C . Posey .............................. 
Chrrlcs II . Moore .................. 
Jolln E . Evans ..................... 
Gcorve Ihl.Zeigler .................. 
Israoi Zsiglcr, sr .......................... 
Jolm Zeigler ............................. 
J . A.M. Bnrrott, M . D .............. 
Thomoa J . Brooks ........................ 
F . A . Freeman ............................ 
Charles I1 . dohnson ...................... 
H . C . Robcrta ............................. 
S.'H.Wilenn ............................. 
Abel A . Wright ......................... 
Samuel F . Gray .................... 
Thomas F . Shi ...................... 
Errrn J . Prothro .................... 
Charle8 Bergetrom ................. 
Bcu'. F . hloore ........................... 
A . J? Cameron ........... \ .......... 
W . E . Gmhnm ....................... 
P . J . Howard i ....................... 
B . F . Linton ........................ 
Ruthrrforrl Shumnn ................ 
James G . Brown .................... 
James Cono .............................. 
z . TV . J I O W O ~ ~  ............................ 
T . W . Jonea .............................. 
R.B.Xardre ............................ 
A.,Q. Moody ............................ 
Dnvid L . Pit ts  ............................ 
N . R . Spengler ............................ 
William G . Thens ........................ 
S . Samnel Adama ................... 
H . B . Aineworth .......................... 
J.I:obert Alexander ...................... 
Rev . J . R . Battle .......................... 
John C . Beverly .......................... 
J.M.UbaHtnin ............................. 
J . T . Chnstnin ............................ 
TV . C . & J . D..Enson ....................... 
Dnvid J . H d l  ............................. 
W . B . Entubleton ......................... 
Bcuj . F . Hawkins ......................... 
Jawc*u A . Linton ......................... 
J . I. . Linton ............................... 
Moms W . Linton ......................... 
Jamcs  P . Millon ......................... 
Mra . Jnne A . Mitchell .................... 
Thonias C . Yi$hdl ....................... 
Wiilinm 1) . Mitchell ...................... 
John C . Nee1 ............................. 
Robert Itnines ............................ 
William Stegall ........................... 
Htmry H . Sauford ........................ 
William Vaughn ......................... 

ay jr .................. 

E.TV.lleck ......................... 

Geographical catalogue of fiah.czllturiatcl-Continued . 
GEOROIA-Continued . . 

Name . *I ~ o s t . o f ~ c e  . I County . I Ycar . 

Oeor ctown .............. Qnitman .................. P . 1809  go ......................... do .......... L. ....... p . 1868 
do ......................... do ................... P . 1875 

Coleman's Depot .......... Randolph ................. P . 1876 
do ........................ do ................... P . 1876 

Cnthhert ....... t. .............. do ................... P . 1876 
do ......................... do .............. I .... P . 18ea 
do ......................... do ................... P . 1881 
do ......................... do ................... P . (1R81) 

 do ....................... . .do ................... P . 1876 . 
do ......................... do ................... r . 1872 
do .......................... do ................... 1'. 1878 
do ......................... do ................... P . 1874 
do ......................... do ................... P . 1845 
.do ........................ .do .................... P . 1873 

 do ......................... do ................... P . 1878 
do ...................  do ................... P . 1870 

Augusta .................. Richmond ............... P . (1681) 
do ......................... do ................... P . 1880 

Belair ........................... do ................... P . (1881) 
Conyere .................. Rockdalo ... -.-. .......... P . 1870 

west m do ......................... do ................... P . 1878 
do ......................... do ................... P . 1880 
do ......................... do .................. P . 1876 

Ogecohee ....................... do ................... P . lR78. 
Rock Ford ..................... do ................... P . 1871 

$0 ......................... do ................... r . 1870 
do ........................ do ................... P . 187Cr 

Creswell .................. Spalding .......... ....,. .. P . 1871 

do ......................... do ................... P . 1879 
do ......................... do ................... P . 1874 
do ......................... do ................... P . 1875 
do ......................... do ................... P . 1880 
do ......................... do ................... P . (1881) 

.do ......................... do ................... P . 1g13 
Sunny Side ...................... do ................... 1'. 187G 
Patads, ( 1 )  ................ Stewart ................... P . 1.873 
Richlmd ....................... do ................... 1'. . 1875 
Crawfordvillc ............. TRli&rro ................ P . 1877 

;do ......................... do ................... P . 187.7 
Cobhville ................. Telfair .................... P . 1808 
McRae ......................... do .................. : P . 1879 
Dawson ................... Ternell.___ ................ 1871 
Aucilln ................... Thomns ................... P . 1872 

Haloyon D d e  ............. Screvcn ................... P . 1680 

Griffin .......................... do .. d . . . . . . . .  ........ P . 1878 

 do do ....................... do ................... P . 1877 
Boston .......................... do ................... P . 187 

do ......................... do ................... P . 
do ......................... do ................... r . 1880 
do ......................... do ................... P . 1878 
do ......................... do ................... 1'. 1876~ 

..do ....................... ..do ................... 1877 
do ......................... do ................... P . 1878 
do ........... i .  ........... do ................... P . 1877 
do ......................... do ................... P . 1873 

Thomnflville ... * ............... do ................... P . 1874 
do ............. ..L.. ....... do ................... P . 1879 
do ......................... do ................... P . 18788 
do ......................... do ................... P . 1877 
do ......................... do ................... P . 18702 
do ................... ..,... do ................... (1881) 
do ......................... do ................... P . 1877 
do ......................... do ................... P . 1874 
do ......................... do ................... P . 1868 . 
do ......................... do ................... P . 1878' 
do ......................... do ................... P . 1881 
do ...................  do ................... P . 
do ......................... do ................... P . 1806 
do ......................... do ................... (1881) 

.do ........................ .do ................... P . 1878 
do ......................... do ................... P . 185D 
do ......................... do ................... P . 11r73 
do ......................... do ................... P . 1870 
do ............. Z .......... do ................... P . 1880 
do ......................... do ................... P . 1877 
do ........................ do ................... P . 1877 
do ......................... do . !. ................. P . 187 0. 
do ......................... (lo ................... P . 1875 

1808 
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Nnme . 7 

.... 

Acldison Wag .................. 
Brnjitmin H.Bi ham ............... 
H.11 C h r r M . 8  .......................... 
Blount C.'kerrell ........................ 
Robcart H . Jackson ....................... 
Mrs Martha G . McLendon ............... 
W . 0  'l'ugglc ............................. 
WillinniU.Ynnoeg ....................... 
John D . Cavcndcr .................. 
George W . H . Sisuni ...................... 
Thomiis Y . Park, M . D .............. 
J . H . Bedingfield ................... 
Wiley H . Bush ........................... 
%os& DillaId ........................... 
Simnoo W . Bill ..................... 
J . M . Jackson . : ........................... 
Henry 0 . Morris .......................... 

'Hoiminn Nanmnnn ...................... 
James M . Saunders, M . D ................. 
J . 11 . Stewart .......................... 
George A . Gibson .................. 
George A.Johns ........................ 
Gcorpe W . KnOx ......................... 
Jolin \V . D.llCEwn. ...................... 
B l o s ~  11 . s Once ......................... 
~ t ! c ~ g o s  I, . 8pcncer ...................... 
l(ob(?rt .1l . nooth .................... 
Salouel1.3. Brodnax ....................... 
John W . Tliompson ................ 
1'. S . Thorn won .......................... 
J . I1 . Winkjey ...................... 
S . a . GIireslin&! ..................... 
Androw J . Hill ........................... 
S.Y.hfayes, M.D ......................... 
Mirq ah Rogers ......................... 
B . C . kitchens ...................... 
V . A . Abott ............................. 
H c n q  Hicks. M . D ................. 
Jnmes M . Pnlmer, M . D ................... 
Virgil S . J o  ner .......................... 
G . W . Vooc? .............................. 
Micrl G . Wood& ......................... 
JnmeH M . Minar .................... 
James W.Boll ...................... 
Darid B . Harrell ......................... 
Wm . 1'. Jowers ........................... 
William H . Mercer ................. 
D . J . Noman ............................. 
Daniel rt . Shepherd ................. 
W F S ann .............................. 
J . G . W . Mills ....................... 
W . Cr . Cad0 ......................... 
F . H . Colloy ............................... 
Edmnnd r . Shnbrick ..................... 
William W . Simpson ..................... 

A.'€I.'dtcholl ...................... 

W . A . Pope ............................... 
Thomas R . Willis ........................ 

. .  

Geographtcal catalogue of Jieh.culturiete-Continned . 
OEORQIA.Continned . 

Poet.omce . County . Year . 

Thomasville ............. Thomas ................... P . 
La Grange ................ Tron .................... 188B 

dp .......................... 50 ................... P . 1876 
do ......................... do ............... .i ... P . 1874 
do ......................... do ................... P . 1881 
do ......................... do .................. P . 1808 
do ......................... do ................... P., 1872 
do ......................... do ................... P . 18% 

Gnddistown .............. Union .................... P . 1877 
do ......................... do ................... P . 11370 

Eagle Cliff ................ Walker.'._._. ............. P . 1880 

do ......................... do ................... P . 1876 
tlo ......................... do ................... P . 1880 

_ .___ .do  .......................... do ................... P . 1876 
do ......................... do ................... P . 1875 
do ....................... -1 do ................... P . 1880 
do ......................... do ................... 1865 
do ......................... do ................... 1881 
do ........................ do ................... P . 1878 

Social Circle .................... do ................... P . (1881) 
do ......................... do ................... P . 1881 
do ......................... do ................... P . 1809 
do ......................... do ................... P . 1878 
do ........................ do ................... P . 187- 
do ........................ do ................... P . 1870 

Walnut Grovo ( a )  ............... do ............................. 
do ......................... do ................... P . 1877 

 do ...................  do ................... I? . 1878 
do ......................... do ................... 1'. 1r80 

Uamnk .................... Wnrrcn ................... I? . 1870 
 do ......................... do ................... P . 1870 

do ......................... do ... !. .............. P . 1881 
do ......................... do ................... P . 1877 

.do ........................ .do ................... P . 1877 
Warrenton ...............  do do .................... p . 1870 

.do ......................... do ................... P . 1P81 
Oconee ................... Wmhington .............. P . 1868 

do ......................... do .............. \ .... P . 1881 
do ......................... do ................... P . 1880 . 
do ......................... do ................... P . 1876 . 
do ........................ do .... , .............. P . 1870 . 

Sun Hill ........................ do ................... P . I876 . 
Preston ................... Webater .................. 1'. 1880. 

do ......................... do ................... P . 1875 
do ......................... do ................... P . 18m ....'.. do ......................... do ................... P . 1881 
do ......................... do ................... P . 3880 

 do ......................... do ................... P . 187.9 
do ......................... do ................... P . 18713 

 do ......................... do ................... P . 1881 

do ......................... do ................... P . 1879 
do ......................... do ................... 1871% 
do ......................... do ................... P . 1880 
do ......................... do ................... P . 1880 

.do ........................ .do ................... P . 186t 

J u g  Tavern ............... Walton ................... P . (1880) 

Red Clay ................. Whit5eld ................. P . 1879 

Washington .............. Wilkee ................... P . 1679 

IDAHO . 

Capt . &pard Cook ................ 
ad  id sheer ............................ 
H . M . Mitchell ..................... 
S . 1'. BnaIett ....................... 
Eaoch R . Chatten ........................ 
John W . Duncan .......................... 
Eilcr  I; . Jones .......................... 
Thomas A . Kircher ...................... 
Fred C . Turner ..................... 

I 
Jam,, Hanitg ................ ......I Fdk's  Store .............. / Ada ................ ......I 1871 . .  

.- . 
Burton ................... Adanis .................... P . 187 9. 

.do ......................... do ................... p.' 1866 

do ......................... do ............... ., .. 1'. 1875 
do ......................... do ................... 1'. 1878 

.do ....................... ..do ................... 1887 
do ......................... do ................... P . 1870 

Ursa ............................ do ................... P. 1875 

Fowler ......................... do ................... P . 187R 
Quinoy ......................... do .................. i P . 1876. 
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RichnrclBeech ...................... 
Mmon P . ltenner ................... 
~S:imnel Preston .................... 
Wash Graff ........................ 
Ron . Edgar M . Morrison ........... 
E u  ene M . Morrison ...................... 
J 8i  dney B . Well6 ................. 
Charles clary ....................... 
gbgkSitzedgen ....................... 
IsnacTVii~ter ............................. 
P . F . Axtell ........................ 
N . R . Fairbnnk ......................... 
Prof . AlbertD . Eager .................. 
John H . Roxie ............................ 
t h o r g c  0 . Shiclds ........................ 
.JucdbSara s.v ............................. 
JS.'13rL,qe Smi1.h ..................... 
l'homas Muye ...................... 

. 8. I I  . C . Smothers .................. 

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

Oeographical aatalogue of fiah.cultzc.ata-Continued . 
ILLINOIS-Contlnuod . 

Becchvillo ............... Cnlhonn .................. P . 1840 
Lannrk ................... Carroll .................... .P . 1877 
Mqunt Carroll ....... + .......... do ................... H.P.1876 
Aahlnnd .................. Cas8 ...................... P . 18?0 
Morriaonvillo ............. Christian ................. P . 1880 

do ....................... ..do ................... P . 18r0 
Melroso .................. Clark ..................... P . 1875 
Charleston ................ Coles ..................... 1878 

do ....................... .do ................... P . 1818 
do ......................... do ................... P. . 1874 
do ......................... do ................... 1'. 1870 

Cbicaao ................... Cook ...................... 1870 
.do ....................... ..do ................... H.P.1675 
do ......................... do ................... 1865 
do .......................... do ................... P . 1880 
do ......................... do ................... 1876 
do ......................... do .................... H.P.1877 

Grand View .............. Edgnr ..................... P . 1877 
1880 

Smotliersville ............. Franklin ................. P . 1r18 
Mays' Station ................... do ................... P! 

Name . 

\f illi . mi G . Bowman ............... Shawneetown .............. 
'ChaiIm Carroll .................... .I .... do ............. ..... 
'Cbnrles E . Slocum ................. Loda ...................... 
Alonzo Caiman .................... Sremly (8) ....................... 
David Hollidny ..................... Ora ....................... 

ncob Raef Id . D ................. West Liberty ............. 
%illiam F.'Beaiipre ................ Aurora ................... 
Ron . L . B . Crookor ....................... do ......................... 
'8 . P . McDole ............................ do ......................... 
William Oliver Webber ................. .do ........................ 
Dr . W . A . Prntt .................... Elgin ........................... 
J . Smith Brigps .......... .'. ....... Kankakee ................ 
Joel B . Rawkins' ......................... do ......................... 
3 . W Trmple ...................... Victoria .................. . Iwhn R . Skelton ................... Skelton ................... 
Oimles S Dole .................... Crystal Loke .............. 
Prof . S . A . Forbes ................... Normal ................... 
Samw1 W . Eldred .................. Virden ................... 
Cbnrhs 'Ryan ........................  do ................... 
SnmueI 3 . Thomas ....................... do ................... 
Lewis H . Tbomaa ......................... do ......................... 
Hnn . John. 3L Pearson ............. Qodfrey .................. 
R . Wilson .......................... Alma ..................... 
S . Skallberp ........................ New Windsor ............ 
John T . Madelux . . I  ................ Hillsborough ............. 
James F . Brand .................... Brookville ................ 
Eliae Deihl ......................... Forrestun ................. 
.S . Beard ............................ Pol0 ........................... 
. J. G . White ........................ SmitbVille ................ 
W . E . Lod e ...................... Monticello ................ 
Jacob Hamken ..................... Percy ..................... 
R . J . Short .............................. ..do ........................ 

. J . Keller . M . D .............. ..l.. . Steeluville ................ 
-Joseph W . Bracltett ................ Hock Island .............. 
Samuel S . Guycr ......................... do ......................... 
J . Ross Mills ............................ ..do ....................... . Cnsimir Andel ...................... Bollevillo ................. 

. Ferndalc Trout Club ..................... do ....................... . Jaseph Fness ... .'. ...................... . .do ......................... 
4!lulrert Hartmfln ......................... do ......................... 
:Ernest Hilgard ........................... do ......................... 
0 . P . Xinepcl ............................. do ........................ 

!Hon.G. A . Kocrner ................  do ......................... 
ILouis C . Starkel .................... hay de do .......................... 
IE . L . Ttiomas ............................ do ......................... 
!August Tieman ...... : .................... do ................... 
ZIernian G . Wcber ....................... do ......................... 
Willium Gallo ...................... Marissa ......................... 
Isaac N . Nixon . i ......................... do ......................... 
George GroRsman .................. Smithton ....................... 
Thomas E . Myers .................. Beck'fl Creek (P) ........... 
Thmnns Gil in ..................... Windsor 
Charles P . J)uswell.. ............... Osceola ................... 
$iimuel Diteworhh .................. Loran ..................... 

0 . M . ;Brigham ..................... Hibron ......................... 

Charles W . Seymour ...................... do ................. ? 
&orgo Hayden .................... Jackeonville .............. 
WilliamT . Porter ........................ (10 ......................... 

. C. W . Pint% ............................... do ........................ 

Cdhnty . 

Gallotin ................... 1870 ....... do ................... P . 1880 
Iroquois .................. 1'. 1678 . 

do ................... P . 1877 
Jackaon ................... P . 1878 
Jasper .................... P . 1 8 3  
Knno ...................... 1880 

do ................... 1870 
do ................... P . 1870 
.do .................... 1808 
do ................... H.P.1870 

Kmkakee ................ 1870 
do ................... H.P.1800 

Knox ..................... P . 1877 
Logan .................... P . 1677 
McHcnry ................. P . 1877 

do ................... P . 1878 
McLean .................. 1876 
Macoupin ................. P . 1881 

--.--.do ................... P . 1876 
 do ................... P . 1877 

do ................... P . 1805 
Madison .................. P . 1876 
Marion ................... P . 1876 
Mercer ................... P . 1r80 
Mont omcry .............. P . 1878 

3879 
Morgan .................. 1677 
Ogle ...................... P . 1878 

do ................... P . 1878 
 do do ................... P . 1878 

.do ................... 1860 
Peoria .................... P . .  1870 
Piat t  ..................... 1'. 1878 

do .................... P . 1881 
Randolph .................. P . 1R70 

.do ................... P. 18% 
 do ................... P . .  1870 
Rock Island .............. 1881 

do ................... 1860 . 
. .do ................... 1880 

,Sa.int, Clair ................ 1874 
..do ................... H.P.1874 
do ................... 1876 
do ................... 1874 
do ................... 1876 
.do . ! ................. 1874 
do ................... 1875 
do ................... 1875 
do ................... 1874 

 do ................... 1874 
do ................... 1874 
do ................... P . 1870 . 
do ................... (1881) 
do .................... P . 1877 

Shelbz; ................... P . 1878 .......................................... P . 1878 
Stark ..................... P . 1R78 
Stephenson ............... P . 1878 

....... t ................... P . 

I Yenr . 
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Name . ~ COI~tJ’. Tew . . Poet-ofaoe . 
D . Clint Trail ...................... 
A . Corer ............................ 
E . H . Gnrdner ...................... 

Hilton .................... Tamwall ................. 1875. 
Weatern SaMtOgO ........ Union .................... B . 1880 
Mount Carmel ............ Wabash .................. 1877 

Ashley Knapu ...................... Rockford ................. Winnebago ............... E.P.1876 

1875. 
187% 
1881‘ 
1872 
1880 . 
187W 
187@ 
1877 
1872: 
186@ 
1876 
1881 
1870 
1871 
1875 
1879 
1878 
1874 
1874 
1874 
1876 
1870 
1875 
1877 
1875 
1878 
1878 
1876 
1876 
1877 
1880 
1880 
1874 
1870 
1871 
1809 
1877 
1876 

D . A.K. +4ndfue .......................... do ......................... 
Malono Case ............................. do ......................... 

\ 

-~ 

IOWA . 

do . .: ................ 1874 
do ................... 1874 

Prof . Willinrn Fix .................. 
R 0 . Powell .............................. 
J . L . Morrow. M . D ................. 
S. G . Qreonup & Bra...... .......... 

Hartsville ..’.. ............ Bartholomew ............. P . 
do ......................... do ................... P . 

Del hi .................... Carroll .................... P . 
P i t t h r E h  ..................... do ................... P . 

&&go Spoei:e .......................... 
L O W b S W & t t . s  .............................. 
Joshua W . Moore ................. 
L.C.Morgen ....................... 
Hiram Iio shead ................... 
R Wea McUride ................... 
Lemuel L.Rolso .................... 
Henr Crowel ...................... 
Jamm S . dOIxan ............ !. 

Elf d t r i o k  ........................ ................. ........ ..... Goorge B . Cre3mCi’ 
Thomas A . eill38piA .I 
L D  . Baldwin 
William Bnldwin 
Davidson Uubertaon ..................... 
L J . Stnrrett 
Jehu Hadley ....................... 
R . G . ~lht le  ........................ 
eeorge W . Scearce ................. 
Elias Radloy ....................... . James Rile$ ........................ 
N . D . aaddy, M . I) .................. 
meldon LOtt ....................... 
james H . McKoe ................... 
William H.H. Dennis .............. 
Calvin Eranklin .................... 
Leroy ? . Moss ........................... 
John Gilmore ...................... 
Bamuol Stnrbuck ................... 
Elijah Clnro ........................ 
W . W . Tote .............................. 
Calvin Flotcher .................... 
R.C. McWilliams .................. 
Monroe Hunt ....................... 
T . D . Crumbaugh ...... .!..I.. 
Jnsper D~+!dEon ........................ 
Jetrmiah Hillmnn. ....................... 
Willictm L.McRobert8 ................... 
Daniel Shodinn .., 
 emue el Jenkins .................... 
8 . s . Shannon ............................. 
0 D Ru le ....................... 
GLo;p, Garne r  .................... 
Ism0 D . Harrod 

.Q. $Eppert .............. ........ 

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

...... 

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

..................... 
Jme h.Cn1.y ....................... 

do . y .  .............. 
do ................. 

Clororland .............. 
Mont omery ............ 
Waehqnngton ............ ........... do ................. 
Waterloo ............... 
Ireland ................. 
Laurel ............. 1 .... 
Whitcomb .............. 
Frnncisco 
Princeton 
Marion 

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

Amo .................... 

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

........... Cafiersburgh 
Danvillo ......... ...... 
Plaintleld do p 
Middletown .............. Henry .................... P . 
LoVott .................... Jennings ................. P . 
Slate will l do p 
Vincennes ................ Xuox ..................... p . 
Milford ................... Eosolusko ................ 
Anilorson ................. Mndison .................. P . 

do ......................... do ................... F . 
Ovid ............................ do ................... P . 
Bridgeport ............... Marion ................... P . 
Alnmo .................... Mont omarg .............. P . 
Spencer ................... Owen ..................... P . 
Rookville Parke P 
Oatsrille .................. Pike ...................... P . 
Union do P 

do ......................... do ................... P . 1876 
.do ........................ .do ................... I? . 1874 
do .......................... do ................... P . 1876 
do do P 1P76 

Went Sarntogrr, Springs ......... do ................... P . 1878 
do do P 1877 

South Bend Saint Joseph P 1877 
Walkorton ...................... do ................... P . 1878 
Auet. in Scott P 1876 

COafBhff ................. VIgO ...................... p.* 1878 

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

................... . do ......................... t o  P 
................. ..................... . 

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

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

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

Gra sville ................ Sdlivrm ................... P. 1876 

-~ 
John Ready ........................ Rossvillo ................. 
John E . Corlett ..................... Bisniamk ................. t 
~~h~ Lubbers ...................... Lynne .................... 
J . w . Corbln ........................ Delhb 
&.A. Nosher . .e .................... Spirlt Lake ............... w. A . Hattenberger .............. Dubuque 
Willlamparks .................... Ham ton ................. 
William L . J.iase .................... Ran&l h ................. 
J . Washin ton Yoorhend Lendvifb P) 

Leonard Fesr .................. : ... Mount Plenaant .......... 

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

........... ............... 
Charlba Ahrioh .................... Webator dity ............. 

Allamakee ................ 1877 
Clayton ...... ............ ‘1871 
Cliuton ................... ~.p.1875 
Dolamare p 1879 
Diokinson ................ H.P.1880 
Dubu ae P 187d 
&andin .................. P . 1879 
Fromont .................. P . 187t 
Qut.hrie 1881 
Hamilton ................. (1880) 
Henry .................... P . 1681 

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

................. . 
................... 
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Name . ’ ’  Post.oBBce . 
__ 
James M . IIolland .................. Moont Pleasnnt ......... 
J . W . Tracy .............................. do 
J . W . Frazier ....................... Salcm ......................... 
A . R . Picrce ........................ Lookridge ................ 
B . F . Shaw ......................... Annmosn .................. 
E . R . Shnw ......................... Cedar Rapids ............. 
John Johnston ..................... Lisbou .......................... 

. .  I r r i u  Poet . l. ............................ do ......................... 
J n d p  Willinm G . Allen ............ Colnmbua City ............ 
Juclgo Francis Springer ................. do ......................... 
N . M . Letts ......................... ‘Letts ........................... 
IIon . I! . E . Bcnton .................. Morning Sun ................... 
Hon . James S . R u I h y  .............. WapCllo ....................... 
\V . W . Bnker ....................... 1 Chariton .................. 
S . D . Davis ......................... Malvcin .................. 
John \V . Millar .................... Mueco.tine ................ 
J. H . Morf ......................... Merrill ................... 
J . TV . Towner ...................... Tomnor Lake ............. 
Willinm A . Myustor ................ Couuoil Bluffs ............ 
William Gray ..................... Davcnyr t  ................ 
M . S . MoPhcrson ................... Iowa entre ............... 
J . \V . Combs ....................... BeSord .................. 
Chnrlos Stecle ............................ do ......................... 
J . 1 L. Standley ...................... Platteville ...................... 
JohnlTnll .......................... Creston ................... 
George B . Flood ...... .i ............ Wrmington .............. 
Merchant Stoddard ...................... do ......................... 
B . C . Kitterman ................... Dahlonoga (Ott. urnwe) .... 
W . I-I . Kittarman ........................ do ......................... 
Ed . Collin .......................... Northmood ............... 

. Alcxnndor Hemphill .............. Centrc Point .............. 

Geographical catalogue of fisli.cultur4ts-Continuod . 

County . Year . 
HenTo .................... P . 1876 ............................................ P . 1840 

do ................... P . 1868 
Jefferson .................. P . 1871 
Jones ................... H.P. 1870 
Linu ...................... II.P.1875 
 do ................... P . 1876 

do ................... P . 1878 
do .................. 1676 

Louisa .................... P . 1874 
do ................... (1881) 
do ................... P . 1875 
do ................... 1880 
do ................... (1881) 

Lucns ..................... P . 1815 
Mills ..................... P . 1860 
Muscatino ................ P . 1876 
Plvmouth ................. P . 1881 . 
Pdlk ...................... 1’. 1875 
Pottamnttnmie ............ H.P,.l877 
Scott ..................... 1823 
Storv ..................... P. 1881 

do ............................ 
do ................... P . 1878 

Union .................... P . 1874 
Van Buron ................ . P  . 1880 

do ................... 1’. 1878 
Wapello .................. P . 1865 

do ................... P . 1877 
Worth .................... 1865 

Taylor .................... P . 1875 

V . L . Chnlliss. M. D ................ C.~I?LQ-. .................... 
................. 

A . D . Blnnehctt. .................... 
Rcv . John Connor .................. 
D . B . Lon!: ......................... 
U . Brrtells ......................... 
H.. s . Craft, M . D ......... i. ....... 
Bela Lathnm ....................... 
C b e r l e ~  A . Norton .................. 
John W . Hohann ................... 
Chni.les Williamson, M . D .......... 
Col . N . 8 . Gens ...................... 

 ark . rltcoy ........................ . .  

KANSAS . 
Atchison ................. Atchison ................. P . 1870 
ClRy Centre ............... Clay ...................... 1880 

.do ......................... do ................... 1862 
Wakefield ...................... do ................... 1880 
Aroiiin .................... Diekinson ................ P . 1806 
Black Wolf ............... Ellaivortli ................ P . 1875 
Ellawortll ................... do ................... P . 1877 
Kalnmnzoo ( a )  ............. Riugrnnn ................. P . 1878 
Bluc Rapids .............. Marahnll .................. 1870 
P a d a  ..................... Miami .................... I?. 1877 
Bcloit .................... Mitchell .................. 1870 
Missouri Flnt (1) ........... Sumnor ................... 1870 
Waslrington .............. Washington .............. P . 1880 
NCOSllO E’dh ............. Woodson ................. (1879) 

W . IL . P%ttcraon ........................ do ......................... 
Uon . N. P . Reid ......................... do ......................... 
Willinm J . Shrout ........................ do ......................... 
John D . Young ......................... do ........................ 
Vtin B . Young ............................. do ......................... 
1C . R . Peck ......................... Slinrp~burgh .................. 
R . Hrnrv Ingram .................. Florence .................. 
S . S . So& M . D .......................... do ......................... 
Ilev . Edward Stephens ................... do ......................... 
.Joseph Glinn ...................... Walton ......................... 
Jamc.8 H . Cunningham ............. Cliutnuvillo ............... 
W . 1I . Renick ............................ do ........................ 

. do ................... 1877 
do ................... 1874 
do ................... 1875 

.do ................... 1876 
do ............. A .... 1862 
do .................. : P . 1660 

Boono ..................... 1’. 1855 
do ................... P . 1875 
do ................... P . 1865 
do ................... 1’. 1877 

llourbon .................. P . 1803 
do ................... P . 1860 
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Patrick H . Darby .................. 
Charlos L . Mnnford ................ 
Hunter Wood ...................... 
Chiles T . Barker ................... 
Thornnrr M . Barker ..................... 
Qen . T . T . Garrard ................. 
John Thorns ....................... 
Stophon Black ..................... 
Gen . P . VV . Hardin ....................... 
A . W.Ovrrton ............................ 
W . B . Rodman, M . D ..................... 
William T . Samuel8 ...................... 

en . (;rem Clay Smith ................... % omnrr J . South ........................ 
J . Q . A . Stowarh M . D .................... 
E . b . T I W O ~ ~ ~ C I  ........................... 
H . Leigh Wstkrns ................... 
Cfldwnllirtlor Lowis ................. 
MaJ . H . C . MoDowell .................... 
Eon  . J . IX . Bmue ................... 
J . A . Wndo ......................... 
C . J . Stokes, M . D .................. 
Jofforsnn Turnbow .. ., ................... 
A . D . MoNooly ..................... 
H . g . Wolls ........................ 
John Richards ..................... 
Will . K . Jamoson ................... 
J . M . Bronts 
Janies H.Cam ton ...................... 
A Miller ................................. 
JdlinP . R o ~ l e t t  ......................... 
J . w . Smith .............................. . J . Walton M . D ........................ 
G . W . McClAre ..................... 
Willliim S . Gibson .................. 
I H . Luusford ..................... 
$r.J .TV . Pritohctt ...................... 
John B . Wnlker ......................... 
J . L . Woolfolk ............................ 
William Grifflth .................... 
Qoorgo IL . Spbed ......................... 
Pack Thomas ............................ 
Col . T . W . Thompson ................... 
Willinm H . Way M . D .................. 
Eon . James B . &soy ............... 
Robert L . Crigler ......................... 

JflNl'S P.olT, j P  .......................... 
\V . S . Porter .............................. 
John Soilor ............................... 
Josrph Slossor ........................... 
Goorgo W . Carlielo ................. 
W . li . Wilaou ............................ 

...................... 
W . u . C m ~ d o c ~  ... ....)... ................ 

ceorgo w . White .................. 

Dr . J . U . Lilly.--. ....................... 

C . M . CarHislo ...................... 
H . W . E dcston ..................... . ..tV . Ewing ................... .r . u . xr lgg~  ........................ 

. If . goelle, M . D ........................ 
'N . Long .................................. 

. \V . Wliltore ........................... 

Wnltcr J . 13yrn0. M . D .................. 

s . C . Long ................................ 
Danio1 J . Rngors ................... 
WilIiani S . Carter ................. 
E . . Trondway ..................... 
M . .To 8. Tresd\V%;p .................... 
\villianr C . Iforrington ............. 
<.l[l, ton Smith ...................... 
]&nr.~.P.Bnilcy ................... 
I, (!wirraarriR ...................... 
]let. . J . L . Cnldwell ................. ............................ 

........ 

Qeograph ioal aaialogue of fleh.oultwista-Continued . 

Prinoeton ................. Caldwoll .................. P . 1r70 
Beverly ................... Christian ................. 1808 
Hopkihsville .................. .do ............. ,. .... P . 1R80 
We& Fork .................... .do ................... P . 1868 

..do ......................... do .................. P . 1876 
Mnnchcster .............. Clay ...................... 1876 
Log\angton ................ Fayetto ................... P . 1860 
Frnnkfort ................ Franklin .................. P . 1881 

do ........................ do .................... 1878 
do do ................... P . 1870 
do ......................... do ................... 1881 
do ......................... do .................. 1876 
do ........................ do ................... 1868 

.do ........................ .do ................... P . 1879 
do ..................... ... do ................... P . 187D 

do ........................ do ................... 1840 
dlake ..................... do ................... 1876 
.do ......................... do ................... P . 1881 

Lanoastor ................ Gnrrard ................... P . 
Cuba ..................... Graves ................... P . 1881 
Fiirrnington .................... do ................... P . 1872 

do ......................... do ................... P . 1851 
May5old ........................ do ....... . I  .......... P . 1880 
Millwood ................. Gmyson .................. 1878 . 
Nolin ..................... Hardin ................... P . 1860 
Uonnieville ............... Hart ...................... P . 1870 
Munfordville ................... do ................... 1870 

do ......................... do ................... (1881) 
do .................. : ...... do .................. P . .  1879 
do ......................... do ................... 1874 
do ......................... do ................... 1874 
do ......................... do ................... 1870 
do ......................... do ................... 1876 

Corrdon .................. Henderson ................ P . 1880 
P~eaanrovillo ............. Henry .................... P . 1878 
3Iadisonville ............. Hopkins .................. P . 1876 

(10 ......................... do ................... P . 1879 
.do ....................  do ................... 1870 
do ....................... .do ................... P . 1879 , 

Louisville ................ Jefforson ................. 1876 
do ......................... do ................... 1870 

.do ....................... ..do ................... P . 1870 
do ......................... do .................. 1870 

..do ....................... ..do .................... 1870 
.do ......................... do ................... 1875 

Covington ................ Konton .............................. 
do ......................... do ................... P . 1876 
do ......................... do ................... 1874 
do ........................ do ................... P . 1875 
do ......................... do ................... P . 1870 
do ......................... do ................... 1'. 1876 

Independence .................. do ................... 1'. 1870 
do ......................... do ................... 1'. 1870 

Key West do ....... ........,... P . 1856 
Scdtt .......................... (10 ................... P . (1881) 
Adnirville ................ Logan .................... P . '1870 
Russcllrille .................... do ................... P . 1870 

.do ........................ .do ................... 1876 
do ......................... do .................... 1870 
do ......................... do .................... P . 1881 
do .................  do ................... 1878' 
do ....... ............I.. .... do ................... 1870 

I3nrdatown 1 Nolson P 1872 
Monturoy ................. ~ Owe11 ..................... 1'. 1875 
Boonoville ................ Owsloy .................... 1876 

do ........................ do ................... 1876 
Frsulclin .................. Simpson .................. p . 1876 
niukoty Flat ................... do ................... p . 1879 
Elkton .................... Todd ..................... p 1800 
13oxri11o .................. Union .................... p:' 1804 
Bowling Groon ........... Warren ................... 1878 

(10 ......................... do ................... (1881) ...................  do ................... 1875 ......................... do .................. P . 1R74 

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

do ......................... a0 ................... 187: 

Zioi ............................ do ................... P . 

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

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

KENTUCKY.Continued . 

Name . I Post.offlce . I County . I Year . 

E ......................... do ................... ......................... I do ................... ...... ................. ..I ...... do ..................... 1 
P . 1876 
1'. 1870 
(P.) 1870 



408, BULLETM OF THE UNITED SPATES FISH COMMISSION . 

NmEb ' Post-0fBm . 
John W . Jwkson .................. Bowling Green ............ 
Alexnnder Loving ........ ! ............... do ......................... 
John H . Mallory ....................... --.do ........................ 

. E. A . Porter .............................. do ......................... 
John A . Robinson ..... .,. ................ do ........................ . William H . Rochester ................... do ......................... 
N . P . Allcn ........................ Smith's Grove .................. 
J . W . Cooke .............................. do ........... ., 
W . H . Cookc ............................. do ......................... 
N . P . Dillingham ......................... do ......................... 
Arch . Howard .......................... ..do ........................ 
J . IC . Kitby ............................... do ......................... 
T . E . McDaniel .......................... do ......................... 
Eon . Gcor c Vr igh t  ..................... do ................... 
J . L . Wrif%t ....................... _ _ _ _ _ . d o  ......................... 
W . W . Wri h t  ........................... do ......................... 
Robcrt J . Tiom son If. D ......... .Duckers .................. 
Alfred Wurst, 2 D . 1 ............... Midway ........................ 
M E Poynter M . I) ...................... do ......................... Gear c T . G r h d y  .................. S ring .......................... 
Uharks Alexander ................. $crsailles ................ 
Ca t . HarriRon Brown .................... do ......................... 
J . % . GI~VCS ............................ ..do ......................... 
Hon . R . C . Graves .. _ ...............  do do do ......................... 
Abncr C . Hunter ......................... do ......................... 
M . S . Oneal ............................... do ......................... 
Samuel H . Shouse ....................... .do ......................... 
Roq . Juhn A . Steele ...................... do ......................... 
Jobn Stout ............................... do ......................... 
John M . Waseon ......................... do ......................... 
D . J . Williams, jr ...................  do .................. i 

county . Year . 
Warren ................... P . 1878 

do ................... P . .  1880 
.do ................... 1875 
do ................... P . .  1877 
do .................. 1808 
do ................... 1870 
do ................... P . 1800 ............ do ................... P . 1881 
do ................... P . 1800 
do ................... P . 

.do ................... P . 1861 
do ................... P . 1881 
do ................... P . 1881 

 do ....... .....+ ..... P . 18% 
do ................... P . 1878 
do .................... P . 1850 

Woodford ................ I? . 1870 
do .............. .;. .. 1'. 1H81 
do ................... 1875 
do ................... I? . 1868 

 do do ............. .'. .... P . 1877 
do ................... 1870 
do ................... H.P.1877 
do ................... P . 1868 
do ................... P . 187b 
do ................... P . 1870 
do ................... P . 1881 
do .................. P . 1876 
do ................... P . 1856 
do ................... P . 1868' ...... do ................... P . 1868 

LOUISIANA . 
P . E . Dnrand ....................... Cinne'e Forge ( 9 )  .......... 
David Burns ....................... Shrevcport ............... 
J . M . Whi W.. ...................... Haynesville ............... 
J . N.Evans. ........................ Bayou Tunica ............ 
--- 

Assumption ............... P . 1879 
Caddo .................... 1873 
Claiborne ....... ....,. ... P . 1870 
West'Feliciana ........... P . 

i - 
. Dr . F . F . Innis ...................... 
Nathan Decker ..................... 
'(Villinm L . Prince ................... 
Brown & Wells .................... 
Byron Kimball ........................... 
R'ichardT .Kitson ...................... 
Jobu Mead .............................. 
Gcorge 11 .Moses ................... 
Gcorge E . B . Jackson .............. 
J . M . Rimball ............................ 
Evemtt Smith ............................ 
John P . Perlev ..................... 
Levi H . Morr~ll .................... 
T . L . Page .......................... 
Samuel Farmer 
Prank C . Hewey ................... 
C . T . Richardson ......................... 
Charles G . Atkins .................. 
S . S . Rreweter ...................... 
W . L . Parker ............................. 
Judson G . Archer .................. 
Harry If . Buck ..................... 
Nathan Shaw ....................... 
Geor e W . Martin, M.D ............ 
J . H.%~rris ........................ 
George N . Prcscott ....................... 
H ~ I T  FI Cochrane ................. 
Char68 A.Cochrane, M . D ......... 
Ermt~us 0 .Kelly .......................... 
J.L.Burns ......................... 
Mrs . David C . Pottle ............... 
Henry 0 . Stanley ........ ...*.... ?%r .... 

Eonlton .................. Aroostook ................ H . 1808 
CasW ..................... Cumberlaad .............. P . 1876 
Cumbcrland Centre ............. do ................... P . 1877 
North Bridgeton ................ do ................... P . 1878 

do ......................... do ................... 1x7a 
do ......................... do ................... 1875 . 

.do ......................... do ................... 1871 
North Gorham .................. do ................... 1878 
Portland ....................... do .................... 1876 

do ......................... do ................... P . 1873 
do ......................... do ................... 1878 

Bonth Brld eton ................ do ................... P . 1874 
West Cumferland .............. do ................... P . lHGS 
PhilIF: ................... Franklin .................. 1878 .................................................... do ................... 1878 
Rangeley ....................... do ................... 1877 

do ......................... do ................... H.P.1870 
Bucksport ................ Hancock .................. 1866 
Dedham ........................ do ................... P . 1877 

do ......................... do .................... 1866 
North Lamoine .................. do .................... 1875 
Orlanil .......................... do ................... 1877 
West Gouldsborough ........... do ..................... P . 1840 
Augusta .................. Kennebeo ................. 1870 
East Monmonth ................ do ................... 1876 

do ......................... do ................... 1P7U 
Monmouth ...................... do ................... (1881) 
Winthrop ...................... do ................... 185U 

do ........................ .do .................... 1b70 
Wasbin ton .............. Knox ..................... 1881 
Whitefl8d ................ Lincoln ................... H.P.18IIB 
Dixflold ................... Oxford ....... .... .......... 1874 
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Name. ' PoSt-ofBO& * county . 
. ................... ................... E . W . Bisbeo ..................... '1 Norway Oxford 

Georgo A . Cole ..................... i. .... do .......................... do ................... 
Fred . II . Ifolmes .......................... do ......................... do ................... 
Clarenoo M . Smith ........................ do ......................... do ................... 
L.L. Tmitrhell ........................... do ......................... do ................... 
Elins H . Woodaum ....................... do ................... ...'... do ................... 
George II . Joncs ................... Oxford ............ .I.. ........... do ................... 
GnstavLnts 0 . Hayford .............. Peru ............................ do ................... 
Samuol N . King .................... South Paria ..................... do .................... 
E . 1w[ . Stjllwrll .................... Bangor ................... Penobeoot ................. 
Geor oA.Abbott .................. Dcxtcr .......................... do ................... 
A . R.%billips ....................... Holdon ......................... do ................... 
Asbury C . Adnme .................. La Grnnge ...................... do ................... 
P . 0 . Brown ........................ Dover .................... Pisoataqnis ............... 
C.hT. Coolirnne ........................... do ......................... do ................... 
F . W . Gifford ....................... ....,. do ......................... do ................... 
Fred . E . Bni1o.y ..................... Foxcroft ........................ do ................... 
Addison P . Buok ......................... do ......................... do ................... 
Josinh B . M a p  ........................... do ............. ......I...... do ................... 
H . C . Prontiss ............................ do ......................... do ................... 
0 . A. Dennon ....................... Grconvillo ................ 1 ...... do ............ ...... 
R a n k  M . Bord ..................... Sebea ................... ..I ...... do ................... 
M B Spinney ...................... Parkor's Head ............ / Sagadahoo ................ 
W*iorjninm D . U . Tibbetts ............. Athens ................... Somersot ................. 
WilliarnD.IE%>deU ................ NadisonCentro ........... _ . _ _ _ . d o  .................... 
Aytbur Boyd ....................... Prospect .................. Waldo .................... 
Albcrt I3 . Neil1 ..................... Cdlois .................... Wmhington .............. 
Frank Todd .............................. do ......................... do ................... c . R . Wbiddon . jr ......................... do ......................... do .................... 
Beqjjnmin D . Wyatt ...................... do .......................... do ................... 
Loring Smnll ......................... North Lnbeo (!) ................. do ................... 
L . y . Bailey ........................ Pombroke ...................... do ................... 
J . Coolidge CoBn ........................ do ......................... do ................... 
1 Bloo(1 
~ e ~ a m i n  T . Bragdon ............. 
Ira Androws ....................... Biddeford ....................... do ................... 
William P . Andrewe ..................... do ......................... do ................... 
Goorgo W . Bond ......................... .do ......................... do ................... 
Foreuson l%ines ........ 2 .  .............. do ......................... do ................... 
I)r . Thomne ~ d o y  ........................ do .......................... do ................... 
Charles H . Robbins ....................... do ......................... do ................... 
Rev . Bcnjemin Dodgo .............. Ccntro Lebanon ................ do .................... 
Samuel U . Warlsworth .............. Cornish ......................... do ................... 
Eon . Nnlhnniel IIobbs .............. North Bcrwiok ................. do ................... 
Georgo F . Calef .................... Snoo ............................ do ................... 
1 Y . Goodnll ....................... Sanford ......................... do .......... I ........ 
John C . Stewart, M . D .............. Pork .....................  do ................... 

. 

I ,  . .......................... J Berwiok Pork ................... ..................... 

Cengraphld oatalogua o4jPsh.czllturkets-Continned . 
MAINE.Continned . 

Year . 

1870 
1870 

P . 1878 
E . 1808 

1875 
1874. 
1875 

H.P.1860 
P . 1876 

1870 
1874 

P . 1870 
1867 
1873 
1870 

(1881) 
1874 
1870 
1875 
1870 

P . 1879 
(1881) 
1876 
1878 
1874 
1877 
1875 
1800 

(1881) 
1870 
1830 
1874 

H.P.1877 
P 1878 
P . 1876 
P . 1877 
H .. 187Q 
P . 1870 
P . 1878 

1677 
(P.) 1805 
P . 1870 
P . 1877 
P . 1878 
P . 1r"8 

1877 

. 

-~ 
Willinm Carlle ..................... 
B.Baldwin ......................... 
Charlea H . Moroer .................. 
Henry Cragg ..................... 
Simcon Vnn Trump ................. 
milliam Burlright.----. .... .i. ..... 
james x . mguutt  .................. 
Henry c . Comog 8, M . D ........... 
Qroenburv W..Weaver ................... 
Nichncl Wnlsh ..................... 
Willinm A . NcE?lli .............. 

Adem R . Nagraw .................. 
Btephen c . Magraw .................... 
Aaron J . Micboper ....................... 

Willjnm Aybau~g  .................. 

Willjnm A . Cunnlng%kl ................. 

C . C . r$c1~vcll ............................ 

E . H . Duyokinok ................... 

Philli .... Bell ...................... 
Ab01 r.Lincoln .................... 
A . L . Dnyqkinok ................... 
Job Hainea ............................... 
William James Evan6 .................... 
Edwin H . Reynolds ..................... 
Oeorgo M . Christie ............... 
Oliver N . Bryan .................... 

MARYEAND . 
~ ~~~ 

Chesterfield ............ . Anno Arundol ............ I 1877 
Weterbnry ..................... do ................... P . 188R 
Baltimore ................. BDdtimore ........................... 
hint Donis ..................... do ................... P . 1870 
Stablersville ................... do ................... P . 1878 
Bet, hiehehem ................ Cmolino ................... P. 1870 
Denton ......................... do ................... P . 1868 
Greensborough ................. do ................... P . 1870 
CalTOlltOn ................ CalTOll .................... 'P . 1802 

do ......................... do ................... P . 1878 
Houokerille .................... do ................... P . 1878 
Westminster .................... do ................... 1872 

do ......................... do ................... P . 1876 

COlOrfi .......................... do ................... 1876 
..do .......................... do ................... P . 1877 

do ......................... do ................... P . 1879 
CODOlViUgO do P 1870 

do ......................... do .................. 167U 
Farmin on do p 1e78 
Risin ktn : do 1879 

18r'O 
do ......................... do ................... 1878 

.do ......................... dn ................... P . 1h50 
Rowlandsvillo do (1881) 
M~sh1111 Hall ............. Cbmleles ................... 18gd 

anlvert ................... Ceoil ...................... P . 18 80. 

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

$0 ......................... do ................... P. 

.................. ................... 
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MARYLAND-Contimied 
I 

William E . Dnnnington ............ 
A . TV . Devilhiss .................... 
Thornton Pooh .......................... . John D . Shearor .................... 
Willlam W . Walker ................ 
William Downey ................... 
J . TV . Downoy M . D .................... 
Howard H . d p k i n s ,  M . D ................ 
Elisha Swomlev .......................... 
William G . Wilson ................. 
Pearson Chapman, M . D ............ 
Harper Carroll ..................... 
J . D . McGuire ...................... 
Wil1ia.m M . MFrrick ................ 
Francis Morns ..................... 
Admirnl Daniel Ammen ............ 
JncobEggcrstedt ................... 
John Mc&.aildcn .................... 
Samucl A . IJnrrison ................ 
Edward 1, . 17 . Hordcnstle ................. 
J . H . T . nubbard ......................... 
D . H . Nowcomcr .................... 
J o h n  A . Niaorlemus ................ 
Thoinn$ IIuglilctt ........................ 

. 

Name . 
Pisgah .................... Char108 ................... 1878 

do ......................... do ................... P . 1879 
Monrovia, ....................... do ................... P . 1870 
New London .................... do ................... P . 1880 
New Market .................... do ................... P . 1e80 

do ......................... do ................... P . .  1878 
do ......................... do ................... 1876 
do ......................... do .................... P . 1870 

Unionville ..................... do ................... P . 1880 
Perryman ................. Harford ................... (1875) 
Doubhoregan ............. Howor4 ................... 1880 
Ellicott City ..................... do ................... P . 18116 
Ilchcs er ................. do ................... P . 1876 
Oaklaid iiiiii .................. do ................... 1881 
Beltsville ................. Prince Geoqe'e .......... P . 187P 
Port Poote ................  do ................... 1881 
Sudleraville ............. ?. queen &no ..............I P . 1878 
Enston .................... l a lbo t  .................... 188U 

do ......................... do ................... 1880 
do .......................... do ................... 18773 
do ......................... do ................... P . 1878 

Benerole ................. Washington .............. P . 18r0 
Smithsburgh .................... (10 . , ................. P . 1878 

Linganore ................ Frederick ................. P . 1875 

~ 

Oeorgo W . Davis ................... Chatham .................. BarnstRhlo ................ 
N . P . Baker ........................ Fdmouth ....................... do ................... 
Thomhs H . Lawrenco .................... do ......................... do ................... 
Chnrles P . Horton .................. Monnmcnt ..................... do ................... 
Geor o L . Fesaenden ............... Sand*ich ....................... do ................... 
CharFes w . La, ham ...................... do ......................... do ................... 
Vnlrntinn B . X&wcomb ............. Woat BreKstor ................. do ....... '. ........... 
William C . Pnrker ........................ do ......................... do ................... 
J . Howard Winslow ................ do ......................... do ................... 
Daniel Bowerman .................. West Palmouth ................ do ................... 
Ly&mtndor A . Chaso ................. West Ynrmonth ............ do ................... 
Ciiarlcs E . West .................... Dalton .................... Borkshire ................. 
Snii~ucl Camp . M . D ................. Great Bnrrlngton .........  do ................... 
Androw L . Hubboll ...................... do ..................  do ................... 
D . J . Umber ........................ North Adnrns ................... (10 .................. 
\Villiam II . Spcnr ......................... do ......................... do ................... 
'E(la.in T, . Parker ................... PittSfiOld ....................... do ................... 
George Bdlings .......................... do ......................  do ................... 

ncnry nuasou ...................... South Williamstown ............ do ................... 
fipeneer Borden .................... Fall N V O r  ................ Bristol .................... 
George F . Parlow .................. Now Bedford ................. ..do ................... 
John LT . Thomson ..................... (10 ....................... ..do ................... 
Oliver Ames ........................ North Enston ................... do .................. 
A . J . Barkor ........................ Tnunton ........................ do ................... 
Chnrlcs Bnylies ......................... do ' ......................... do ................... 
Georgo A . Fiold .......................... do ......................... do ................... 
Bat lic.8. Barker & Fiold ................ .do ......................... do ................... 
F . 8 . Wilber ............................. do ................ , ........ do ................... 
Allen Look ......................... West Tishury ........... Dukcs .................... 
Charles L . Cartor .................. Antlovor .................. Essex .................... , 
John E . Flint ............................ do ......................... do .................... 

'Gtorgc E . Poor .............. .v ........... do ................... 1 ...... do ................... 
Joseph W . Smith ...................... . .do ......................... do ................... 
William Whitman ........................ do ....................... do ................... 
Alfred E . Towno ............. *, ..... Bradford ........................ do ................... 
Gilmnn P . Wiggin .................. Lawrence ..................... ..do ................... 
E . Gerry ..................... Ir ..... Lynn6eld ....................... do ................... 
Qcorgo L . Davis .................... gQrth Andnror .......... i ...... do ................... 
John  D . W . French .................  do .................. , . . . . . .do ................... 
Moees T . Stovoiia ......................... do ......................... do ................... 
T . Os ood Wnrdwoll ...................... do ................... ' . . . . . .do ................... 
Char68 T . Jenkim ................ Salem ............................ do ................... 

West Boxford .................. 110 ................... 
Henry C . Booth .................... Charlornolit ............... Frsnklin .................. 
Lemuel narris ........................... do ......................... do ................... 

Eben S . Prrry .................. L .  .. 1 ...... do ......................... do ................... 

MORW Fostcr ............................. do ................. ..I ...... do ................... 

Qon . Eben Siltton ......................... do .................. . I  ...... do ................... 

Gcorge W . Chadwick .............. 

P . 1876 
P . 1871 
P . 1878 
P . 1808 
P., 1860 

ILW 
1880 
1871 

H.P.1871 
1871 
1870 
1800 

H.P.1878 
1878 

E.P.1877 
II.P.1877 

1880 
1'. 1871 

1870 
P . 1872 
H.P.1870 
P . 1872 

1849 
P . 1872 

1872 
1872 
1872 

H.P . 
(1879) 

P . 1860 
P . 1876 
P . 1870 

1875 
1876 
1870 
1P70 
1881 

P . 1874 
P . 1878 

1880 
P . 1875 

1880 
P . 1878 

1873 
P . 1877 
P . 1840 
P . 1809 
P . 1875 
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Namb . 
J . Braidford Davenport ............. 
Franklin Field ...................... 
J . P . Morgan ....................... 
Gordon C . Rowley .................. 
ArthurB.Chaae .................... 
Willirtm A . Chase ....................... 
Hon . €I . C . Ewing ....................... 
Goorgo A . Hinks ......................... 
'I. . W . Mann ............................ 
William B . C . Pearsons .................. 
E . R . Crafts ........................ 
Samuel A . Bartholomew ............ 
Itev . James H . Bradford ............. 
John A . Squior ........................... 
Cbnrlos C . S m i ~ h  ................... 
Col . James N . Tl1ompson ................. 
D . 11 . Wosson ............................. 
\Villiam II . Foot0 ... 1 .............. 
Cliorles IC . Foster ........................ 
I) . C . Hull ................................ 
1;eubon Noble ........................... 
C ' U V I ~ S  Pcmbor ... + ....................... 
9. .n  . Milton B . Whitnoy .................. 
R . & . Sabin ............................... 
1)entelIIoldon ...................... 
1) . w . Minor, M . D ....................... 
Georgo Bossant. .................... 
JohnB.Moore ..................... 
Horny P . Smith ..................... 
GoorgoE.Stearn8 .................. 
Milo.B.StearnS ..................... 
Ihnicl Woatherbee ................. 
E. F . Bowditch ..................... 
Luther Presoott .................... 
Josoph K . Low ..................... 
Hiram Nowcomb ......................... 
L S ~ ~ U I I  H . Tnsker ........................ 
J . 3 . Wardwell ......................... 
gomuel E . Pieroe ................... 
J . W . Chiidwick .................... 
William K Cromwk ... : ................ 
John Nichols ...................... 
Hrnry A . Bush .................... 
Edwin N . Fowle ................... 
Asa .)I . Swnin ...................... 
llov . A . J . Ross6 .................... 
Frank & . Simpson ....................... 
E . Lewls Sturtevant., M . D ........ ? . 
Oscar lp . Gliddcn ..................... 
William Perhnm ................... 
John T . Judliins .................... 
Samucil T . Parker ....................... 
Satlluel Patkcr . jr  ........................ 
O~oarJ.Stowel1 ........................ 
R . 13 . Po8ter ....................... 
~ . ~ . l ' r i o s t  ......................... 
Ec1wilr.d A . Brackctt ................ 
Tllootlnro Lyman ................... 1 

. (). (;)lopman .................... 
Grorgo S . Fstry .................... 
HL5nr.y L . P~orou  .................... 
Hollis IIunuewoll .................. 
JamosP.Simoms ......................... 
ltuv . TV . n . Tompkins ............... 
Sppnccr Lcouiii d ................... 
Nalll1n Stetson .......................... 

. 

RuRsell . Popper .................. 

John Sllicl& ............................. 
M . Jj . Slotson ....................... 

.............. ................... 
peon ......... .............. 

Walter I. . GilI)cwb.- ................. 
Jo]ln J . Rllssel ......................... 
A . C . Br.ig]iam ...................... 
E. 11 .(.,)ole .......................... 
II . J'. Copelnnd. N . 1) ............... 
Joseph u . Howland ................. 

Poet.offioe . . County . Soar . 
________ . .- 
Heat, h .................... Franklin .................. P . 18g0 
Montngue ..................... do ................... P . 
Turner's F&Ue .................. do ................... I? . 1878 
Rlnndford ................ Hnm den ................. P . 1876 
Holxoke ........................ $0 ................... 1878 

.do ......................... do ................... 1878 
do ........................ do ................... P . 1877 
do ........................ do ................... 1870 
do ......................... do ................... P . 1878 
do ........................ .do ................... 1880 

Irclnnd ......................... do ................... 1877 
Norlh Blanford ............... ..do ................... P . 1780 
Palmer ......................... ..do ................... 1868 

do ......................... do ................... P . 1876 
Sprip 5eld ...................... do ................... 1801 

$0 ......................... do ................... P.H.1870 
do ........................ do ................... (1870) 

Weatfleld ....................... do ............ .'. ..... P . 1875 
do ......................... do ................... 1878 
do ......................... do ................... 1872 
do ......................... do ................... 1871 
do ......................... do ................... 1872 
do ......................... do ................... 1870 * 

do ..................... do ................... 1870 
Ware ..................... Ham shire ............... 1800 

do ..................... 80 ................... 1870 . 
Ayor ..................... Middlesex ................ 1874 
Concord ........................ do .................. 1875 

. . . I .  . do ......................... do ................... 1874 
Billorice ........................ do ......... : ......... I? . 1877 
EastPepperell .................. do ................... 1870 
Ellsworth ....................... do .................... 1874 
Pramingham ................... do ................... P . 1881 
Forge VillUge ................. ..do ........... ./ ....... 1868 
Groonwood ..................... do ................... 1877 

do ......................... do ................... P . 1876 
do ......................... do ................... 1870 

- .do . ./.. ................... ..do ................... 1870 
Linooln ......................... do ..................... P . 1872 
Naldon ............. .-.. ......... do ................... 1800 

do ....................... do ................... 1R05 
Nnrlborough ................... do ................... II . 1875 
bfelroso ....................... do ................... 187b 
Newton Contro ................ do ................... P . 1873 
Nor111 Clielmaford .............. do ................... 1807 
Saxonville ...................... do ................... P . 16176 

do ......................... do ................... P . 1870 
Rout11 Bramingharn ............ (10 ................... 1870 
Stonohnm ............ !. ......... do ..................... 1670 
Tvngsborough ............ bo do ................... 1'. , 1875 
WakofIeld ...................... do ................... P . 1878 

do ........................ .do ................... 1877 
do .......................... do ............. <. .... 1877 
do ......................... do .................... 1870 ....................... .................... . Wnlthnm do P 1874 
do do 1'. 1874 

Winohostor ..................... do .................. E.p.l85!! 
Brooklino ................. Norfolk ................... 1805 

Cnnton ......................... do .................... 1877 

Miltop ........................ do ................... 1876 
Ponkapow ...................... do .................... 1'. 1r71 
W d l o d t r ~  ...................... do ................... 1'. 1874 

do ......................... do ................... II.P.1872 
Wrcwthnm ...................... do ................... B.P.9808 
Bridpowatcr .............. Plymouth ................. 1872 

do ...................... do ................... P . 1800 
Enst Uridgowntor .............. do ................... P . 1862 

.do ....................... ..do ................... P . 1800 
Hnlifrix ......................... do ................... 1'. 1874 

do ......................... do ................... 1872 
l'lymooth do II.l'.IROO 

..do ................... do ................... 1'. 1876 
SOtith Abi Stntiou:.i::::::do ................... P . 1873 

Soutli ITnl ..I do 1874 

WeSt 8prhgfIold .............. .do ................... 1'. 1805 

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

do ........................ .do ................... 1R6.5 

1800 Collnsset ............ , .......... 110 ................... 

....................... ................... 
South Abi ..........I.. .... do ................... 1871 
 do .. ................. do ................... 1870 ......... ...... ................... 
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Arthur W . Anstin .................. 
Edward T . Barker .................. 
Francis Barilett .................... 
John Bartlott ............................ 

Geographical catalogue of fi8h.cu~turiste-Continued . 
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Boston. 48 State street .... SuEolk .................... P . 1846 
Boston, 'city post.offiee .......... do ................... 1880 
Boston. 13 Excbsngestreat ...... do ................... P . (188L) 

do ......................... do ................... ll87Bl 

Name . county . I Year . 

Edward B . Bowen ................. 
James B . David .................... 
Edward Dexter .................... 
Sewall E . Fessenden ............... 

Boston. 114 Pearl street ......... do .................... 1871 
Boston. 8 Dook squaro .......... do ................... 1807 
Boston 11 Tremont P1Ree ....... do ................... H.P.1868 
Boston: 21 Federal strect ...... do ................... 1'. 1860 

Augustus Flagg .................... . Charles Houghton .................. 
. Arthur Hunnowell ................. 

Samuel M . Johnson ....................... 
Lorenro Prouty .......................... 
W . A . Ramany ...................... 
John Revere ........................ 
C . W . Seabnrv ............................ 
Edrnuua M . Wood .................. 
Charlcs Granville Way ............. 
J . R . Downing ....................... 
Mrs . Anira M . Wright ..................... 
Ccl . Henw Smith ................... 
Eben N . Hewins ................... 
Elbridpe Eiowe ..................... 
GrorgdD . Colony, M . D ..... ...... 
George Jewott M . D .................... 
Rodnev Wallaho ......................... 
A . D . waymoth .......................... 
Andrew Whitney ....................... 
Amorv Jewott, k . D I .............. 
Rufus'Eager ........................ 
Willium H . MoNeil ..................... 
I h m d  S Nourso ......................... 
J . L . 6 . +horn SOD, M . D ................ 

.G . w . WillarX ............................ 
Julius A . G e o r p  ................... 
Scth P . Cmpen er ................. 
Rolon E . Foster .......................... 
Dmvight Russell M . D .................. 
Moses Hildreth' ..................... 
Frands Hapgood .............. , .... 

Ed ar A . Abbott ................... 
A . % . Maynard .......................... 
J . A . Carruth ....................... 
Charlca E . Lamb ........................ 
Gcorpe W . Comden ................. 
Joseph Bur.net,t .................... 
Hon . Georg0.A . Parker ............. 
M B mywood 
Elisha D . Stone ..................... 
C . 0 . Longley ...................... 
Henry Pier& ...................... 
Lcmuel Fiillnm ..................... 
Edward Whitin ..................... 
Andrew P . Uatemnn ............... 
Sidney Fnirbank ......................... 
Dmiel F . Hall ........................... 
Qeorgo s . Loud ........................... 
Edwin S . Merrill ......................... 
Capt . Eplirnim Murdoek .................. 
HoJaco H . Wymnn ....................... 
Sumiier Wymnn .......................... 

' 

George W . Whitin ................. 

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

Boston. 110 Woshington ...... do ................ I . (1881) 

Boston, 28 Stato street ........ do ................... P . 1878 
Boston 15 Exchange street ...... do ................... P . 1874 

dd ....................... ..do ................... (1879) 
do ......................... do ................... 1870 

Boston 90 State street ........ .do ................... 1f40 
Boston: 93 Beacon street ........ do ................... 1860 

do ......................... do ................... 1879 
Doeton 34 01ivcr strcot ......... do : .................. P . 1874 
Boaton: 11 Mount Vernon ...... do ................... 1870 

Brighton ..................  do ................... P . 1880 
do ........................ .do ................... P . 1876 

Dorchestcr.'. .................... do ................... 1858 
Jamnica Plnins ................ .do ................... (1881) 
East Brookfield ........... Worcester ................ 1875 
Fitohburgh ..................... do ................... 1R7E 

do ........................ do ................... H.P.1871 
do ........................ do ................... 1t371 
do ......................... do ................. . P . 18bq 
.do ....................... . .do ................... (1881) 

Hdbbmdeton ................... do ................... P . 18758 
Laucnster ....................... do .................... 1872 

..do ......................... do .................... 1872 
do ......................... do ................... 1874; 

. .do ......................... do ....... ___., ...... 1870 
(lo ......................... do ................... P . 1810 

Mendon ........................ do ................... P . 1870 
Milford ........................ do ................... H.P.1800 

do .............. : .......... do ................... 1870 
do ......................... do ................... P . 18701 

Northborough .................. do .................... H . 3878 
North Rutlnn d .................. do ................... II.P.1870 

P . Prior 
. 1 to 3876 . 

Paston ......................... do ................... P . 187D 
do ......................... do .................. P . 1877 

Philli ston ...................... do ................... 1876 50 ......................... do .................... 1876 
Rutland ........................ do ................... P . 1R75 
Southborough ............... .. do ................... 1872 

street . A"I 

R t l C C t  . 

North Usbridge ................ do ................. 

South Lancastor .......... .I ...... do ................... 6[.p.1853 
Storlinm ............ do ................... P . 1874 
Still R h r  ...................... do ................... P . 1878 
Westborough ................... do ................... 1876 
West Boyl8ton .................. do .................... P . 1872 
West Brookfield ........ ., ...... do ................... 1878 
Whitirisville ............... , .. ..do ................... P . 1876 
Winchendon .................... do ................... 1876 

do .I ........................ do ................... 1811, 
do ....................... dn ................... H.P.1870 
do ......................... do ................... ~ . ~ . i 8 0 8  
do ....... ............I .I .... do ................... P . 1870 
do ......................... do .................... P. 1878 
do ........................ do ................... 1876 
(lo ......................... do ................... 1'. 1876 

...... 

~~ ~~ 

MICHIGAN . 
J . D . Dumont ....................... AllepmI ................... 
Norman It . Asera .................. Atwood ................... 
Daniel H . Fitzhueh . jr ............. Briy City .................. 
Judge Sidnev 'f . Holmes ................. do ........................ 
T . C . Phillips ........................... ..do ........................ 
C . C . Sutton ........................ Benton Harbor ............ 
George H . Jerome .................. Niles ........................... 
Jnnius 11 .]latch ................... Saint Joseph .................... 
William B . Rnnsom ........................ do ......................... 

AllepaD ................... 1876 
Antrim ................... P . 1a71 

do .................. 1800 
..do ................... 1875 

Berrien ................... JI . P . 1873 
do ................... P.H. 18R7 
do ................... H.P. 1876 
do ................... 1b74 

Bay ....................... I%& . 
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XsnacF.Carnp ...................... AI ansoe ................. 
Alexander ................ Battle Creek .............. 
Franklin Ewer .......................... do ......................... 
Thomas Hart ............................. do ......................... 
Alexander C . Hamblin ................. do ......................... 
Jabcz L . nayward ........................ do ................... 
B F . Hinninn ............................ do ......................... 
Henry T . Hinmnn ........................ do ......................... 
lTm<v I1 . Hubbard ..................... .do ....................... 
Martin Metcalf ........................... do ....................... 
N . A . On not1 ............................ .do ........................ 
A . &nvood, M . D .................. Cassopolis ................ 

Jn.nio8 G . I'ortmnn ................. Pok&gon ........................ 
J . Frederick Nerritt ................ Willinmsville .................. 
Otis Moor M . D ...................... do ......................... 
.George B.'I hornpaon ............... Boynu .................... 
A drew Jnckson ................... Snult do SrLint Mnrio ...... 
A%. . Young ........................ Escunaba ................. 
Loonard S . Hoxsio .................. Acmc .................... 
AoiosBond ........................ TmvcrsoCitg ................... 
Nelson Hanimond ........................ do ......................... 
.John A . Jackson ......................... do .......................... 
C . E . Lockwood ......................... do ......................... 
Norria Mahnn ............................ do ........................ 
W . H.C. Mitchell ......................... do ................... 
L . Sabin0 .. ; ............................. do ......................... 
:Snmuol woidenhamrr ..................... do ........................ 
FrancisM.Forman,M ..D........... Walton ......................... 
Arnold Burgee ..................... 
8 . B . HeRoock ........................... do ......................... 
Henry Obonhoff .................. * . Honghton ................ 
Erastus Hedd6n ... : ................ Deveroadx ................ 
William G . Brown .................. Parma ......................... 
. Jos~p11 Bronkio .................... &lamazoo ................ 
Eon . Thonios S . Cobb .................... do ......................... 
Dr . A . T . Motcnlf ....................... do ......................... 
#George C . Pnlrner ...................... do ......................... 
Eli It . Millor. ....................... RiOhland ........................ 
eChar1e.q 3. Holt ..................... Casonclo ................... 
Ai haChilt  ....................... Grand Rnpids ................... 
JoEn T . Elliott ........................... do ......................... 
bamuel L . Fuller .......................  do ....................... 
R . N . G o o d d l  .......................... ..do ........................ 
*GooIge A . Gould ....................... ..do ......................... 
Goorge A . Hall ........................... do ......................... 
Willlam T . Heas ................ : .......... do ................... 
L . S . Hill ................................ do ................... 

.Dr . E . S . Holmoe ......................... .do ........................ 
W . 0 . Hughart .......................... .do .......................... 
Jamre M . Nelson .. : ..................... .do ........................ 
Dr . J . C . Parkor .......................... do ......................... 
.Q . W . Pcrkins ......................  do ......................... 
@.A . Str0.y.  ............................. do ......................... 
Henry \Vi dicomb .................  do do ......................... 
&Dry Green ....................... Qrnttan ................. ., 
.John U Brown ..................... Columbiaville ............. 
Lpan& 1;oVulley ............ .$ ......... .do ......................... 
&a ltichnrd .......................... do ......................... 
WlllinmKeyes ..................... Omona .................... 

IIIRCWJ .................. Sutton's Bay ................... 
mau ................... Eowoll .................... 

I;ldgar Weeks ...................... Mount Clemons .......... 
Bitch Phclps ....................... Big Rn ids ............ 
H II . Stoffv ........................  do ......................... 
u.b . ~ i i e  u. ......................... Four ~ o w n e  .............. 
11,. nry s . Holdridgo ................. Hi hlnnd ...................... 
]%tor L . ~ c T n t i r e  ........................ do ......................... 
1L D . Richmond .................... Hait ...................... 
I~rredeiiolc J . l~uescll ...................... do ......................... 
A . S . White ............................ ..do ........................ 
d o h  McNitt ........................ six Corners ............... 
Prof . €I . l.3 . Iloncy ................... Enat Snginaw ............. 
1Ion . William L, Webbor ................. do ......................... 
Israel N . Smith N . D .............. Sagiuaw ........................ 

John B . ShiIm;;; ............. i ..... Co6wator ..................... 

Henry $illis ............................. .do ........................ 

Hillsdale ....... .i ......... 

' 

Willinm Rogcrs .................... c r ~ s t a ?  ..... :: ............ 
Bluffton .................. ,t . Ersdino B . FUUC t.. ............ 

~JoTOhfi D . NoInt.ip . A ................. Or!onvulO ...................... 

. Qi Archid StocdweU, M . D .......... Port Huron ............... 

Geographical catalogue of $ish.outturiata-Continned . 
MICHIGAN-Continued . 

County . P e i  . 

Branch ................... P . 1870 
do .... 1 .............. P . 1677 

Calhoun .................. 186U 
do ................... P . 1870 
do .... I .............. 1$78 
do ........................... 

 do ................... 1870 
do ................... 1876 
do .................... 1870 

..do ................... I 1870 

..do ................... H.P.1850 
do ................... 1870 
do ................... P . 1806 

Cas8 ..................... P . 1878 
do ................... H.P.1871 

.do. ................... 1876 
d 0 .  .................. 1978 

Chnrlevoix ................ 1870 
Chippewa ................ 1673 
Delta .................... H.P.11170 
Grand Travorae ........... P . 1875 

do ................... 1805 
do ................... P . 1874 
do ................... 1878 
do ................... (1880) 

.do ................... H.P.1870 
.:....do ................... H.P.lSO0 

do ................... P . 1800 
.do ................... P . 1870 
do ................... P . 1800 

Hillsdale .................. 1800 
do ................... P . 1677 

Houghton ................ P . 1872 
Jaokaon .................. P .. 1877 

do ................... P . 1875 
Kalamazoo ................ 188p 

do .................... 1874 
do .................... P. 1873 
do ................... 1m0 
do ................... 1874 

Kent ...................... P . 1874 
do ................... (1880) 
do ................... 1802 

..do ................... p . 1880 
.do ................... (1880) 
do ................... 1880 
do ................... 1865 

:.....do ................... 1875 
_ . _ _ _ _ d o  ................... 1670 

.do ................... 1870 
do ................... 1880 

.do ................... 1880 
do ................... 1801 
do ................ , .. 1874 
do ................... 1858 
do ................... (1881) ...... do ................... P . 1872 

Lapoor ................ 1f160 
do ................ 1878 
do ................ 1875 

Leolenaw ................. P . 1878 
.do .................... P. . 1800 

Livingston ................ 1876 
Mecomb .................. 1875 
Meoosta .................. 1874 

do .................. 1870 

oakland .................. 1877 
do .................... 1875 

do ................... p . IMI 
OC05na ................... 1876 

do ................... 1878 
do ................... 1878 

?dOntcah .... I ........... 1870 

MllRkogon ................ 1870 

.do ................... P . .  1874 

Ottawa ................... P . 1870 
Saginow .................. 1676 

do ................... (18RO) 
do ................... 1872 

Saint Clnir ................ 1800 
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.- 

Oren M . Chase ............................ 
John P . Clark ........................... 
William C . Colburn ...................... 
James Craig .............................. 
C . W . Gautliier ........................... 
Andrew J . Kellogg ............ !. 
E . B . Paxton ............................. 
R . H . Fenny ............................. 
Frank N . Clark ..................... 

C . Engle ............................ Paw Paw ................. Van Buren ................ P . 1878 
George Haunahs ................... South Haven ................... do ................... P . 1876 
Alexander M . Campau ............. Detroit ................... Wayne ................... 1885 

do .......................... do ............... -: .. 1873 
do ......................... do ................... 1872 
do ......................... do ................... (1880) 
do ......................... do ................... 1805 
do ......................... do ................... P . 1870 ......... do ........................ do ................... 1872 
do ......................... do ................... 1872 

.do ........................ .do ................... 1875 
Northville ...................... do ................... H.P.1803 

Grovcr C . Burt ..................... 
E . L . Braokett ...................... 
L . P Dodge M . D ........................ 
Ju& F . M: Crosby ................ 
Johu €I . Ileath ........................... c . ri . L . Lnnge ............................ 
John C . Meloy ............................ 
Joh'n P . Gray ....................... 
Georgo P . Haslorud ................ 
B . Bendicltson .................... 
T . I3 . Sheldon ....................... 
William W . Sweuey, M . D ................. 
S . S . Wntkins ............................ 
John H Wrbster ......................... 
Hon . E . '1'. Wildor ........................ 
Hou . Daniel Cameron ............... 
B . F . Hartxhom .................... 
J . Crnft . M . D ..................... 
Joshua B . Bassett .................. 
A . C . Miller ........................ 
Georgo Welker ........................... 
James Button ...................... 
-Popple (see Scott & Popple) . 
W . Gilbert Srott ......................... 
Srott & Popple ........................... 
Hon . Edmund Rice ................. 
Eon . H . M . Rico .................... 
Robert 0 . Sweeny ........................ 
Hon . Rornee E . Barron ............. 
William W . Champlin .................... 
George M . Gilmore ....................... 
Thornus C . Jackson ........................ 
Stephen Jewett .......................... 
John Nullin ............................... 
dnmr8G.Scott ........................... 
\V . W . Wauph, M . D ................... 
Prof . Harry E . Whitney .................. 
George Weston Wood, M . D .............. 
Seth H . Keuney .................... 
Stepehn 1V.Kenney ...................... 
M . I'. Porter ........................ 
Mrs. S . L . Carruth .................. 
Willinm P . Brown .................. 
Gi'orge Davis ...................... 
William Sohermnly ..................... 

.. 

- 

Mnnkato .................. ' Blue Earth ............... 1870 
Farmington ............... Dakota ................... 1877 

do ........................ do .................. 1R70 
Hastings ........................ do ................... 1874 

(lo ......................... do ................... 1870 
do ...................  do ................... 1876 
do ......................... (lo ................... 1877 

Wells .................... Faribnult ................. 1877 
Pcterson .................. Fillmore .................. H.P.1874 
Scotiand ........................ do ................... P . 1877 
Red Wing ................ Goodhue .................. 1877 

110 .................... good h do ................... 1870 
do ......................... do ................... H.P.1870 
do ......................... do ................... 1874 
do ......................... do ................... 1864 

La  Crescent ............... Houston .................. 1878 
Motley .................... Morrison ................. 1880 
Wortbington ............. Nobles .................... 1875 

Genoa .......................... do ................... 1850 
do ......................... do ................... P . 1880 

Rochester ..................... .do .................... 1881 ......................... do ................... 1878 
do ......................... do ................... 1676 
do ...................  do do ................... H.P ..... 

Saint Paul ................. Rnmseg ................... H.P.1873 
__._- .do ......................... do ................... 1870 

do ......................... do ................... 1878 
Faribnult ................ Rico ...................... 1847 

do ......................... do ................... 1870 
do ......................... do ................... P . 1876 
do ......................... do ................... 1875 
do ......................... do ................... 1875 
do ......................... do ................... 1874 
do ......................... do ................... , . 1875 

..{lo ......................... do ................... 1875 
do ......................... do ................... 1878 
do ......................... 6 o ................... 1873 

Morristown .................... .do ................... 1877 
do ........................ do ................... P . 1877 

Murdock .............. .'. . Swift ..................... 18W 
Lake City ................ Wabaaha ................. P . 1881 
Mnzeppil ....................... do ................... P . 1876 
Stillwater ................. Washington .............. H.P.1806. 

.do .'. ...................... .do ................... H.P.187iL 

Douglas8 ................. Olmsted .................. P . 185b 

A . M . Brlflher ...................... 
C . W . Williams, sr .................. 
M. 0 .Anderson .................... 
T . N . L Anderson, 8r ..................... 
Danisl MoNeil .......................... 
J . €1 . Hlnrs. M . D .................... 
G . W . C'rowder ..................... 
S . P. Rinirier & Son ................. 
P . T . SI. ( 5  hcnE ............................ 
Snllla &%are ..................... 

Rienzi .................... Alcorn .................... P . 181b ......................... do ................... P . 1870 
Ccntrfwille ............... Amito .................... P . 1850 

do ......................... do ................... P . 
do ......................... do ................... P . 1876 

Merwin ......................... do ................... P . 1877 
Kosoluako ................ Attala . ! .................. 1'. 1880 
 do ........................ do ................... H.P.188@ 

do ......................... do ................... P . l&RO 
Sallis ........................... do ................... P . 1878 . 
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J . M . Dalton ........................ 
M . S . Humphrey8 ................... 
6 .E . Scarbroqh ................... 
Mrs . Mollio Smith ..................... 
C . A . Stovnll ........................ 
J . B . W . Pitchford .................. 
G . V . Young 
WiIli;im . YOUR ........... ..-.. 
Willinm H . Stoval? ................. 
E . R . Brown ........................ 
William KinF ........................... 
Jndgo E . G . I oyton ....................... 
W . \V . Bott . H . F! Buchnnnn .............. : .......... 
A . A . Ulmnn ...................... 
Joseph R . Davis .................... 
E.E. Bnldwin ...................... 
IraE .1)3vis .............................. 

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

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

Name .. I Post.offioe . I County . . .  
Dido ...................... Chootaw .................. 
Port Gibson .............. Claiborno ................. 
De Soto ................... Clarke ................... 

do ......................... do ................... 
Shnbuta ...................... ..do ................... 
Tibbee Station ............ Clay ..................... 
Wavorly ........................ do ................... ...... do ......................... do ................... 
Prnirievillo ............... Conhoma ................ 
Hazlchurst ............... Copinh .................... 

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

Oliro Branch ............. De Soto ................... 
.do ........................ .do ................... 

Bny Snint Louis .......... IIancock .................. 
I.ebavoir .................. Enrrison .................. 
Uolton’s Dopot ............ Hinds ................... 

do ........................ do ................... 
C . C . Harris ............................ do ........................ 
T . A . MLllon ..................... 
Jamcn PnIkmn .................. 
Mra . Ann R . Robertson .......... 
Jolm Shelton .................... Raymond ....................... 
I . W . Burch ...................... . p u t  . Dnrdon ..................... ..... do 
W . L . IInrper .................. ..... do 
P.M.PearceflOld ................. ..... a0 ........................ 
J . B . XcCormnck ................. ..... do 
George W . Sbaokleford ........... .... do ........................ 
TV . V . SnCQd ...................... Oxford 
R . . Howlott .................... ..... do 
M . A . Goodwin ................... S ring Dale ..................... 
E . M . Chandler ................... 
X. W . Bank8 ..................... Cobb Switch .............. 
J . J . Calmant,. .................... Columbus ...................... . W . Cox . . r .  .................... .do ......................... 
C . A . Jobneton ................... ..... (IO 
William C . Xiohards .............. ..... do .......................... 
H . C . Terrcll & Co ................ ..... (10 ......................... 
JRmcs B . Gainos .................. Decntnr .................. 
G . M . Gallaspy ................... ..... do ......................... 
W . H . Gallaspy ................... ..... do ......................... 
M . J . L . Hoye ..................... ..... do ......................... 
H . W . Lnirtl ...................... ..... do ......................... 
Thomas B . MoCune .............. ..... do ......................... 
A . Russell ........................ ..... do ....................... 
Martin W . Stampor ................  do ......................... 
J . W . Guthrio ...................... Nomton ......................... 
J C . MoElroy ............................ do ......................... 
R.H. Weir . ’. ............................. do ......................... 
Willin H . Hnrvey ................. Sessumavlllo ............. .... ..do ......................... D . W.6Utlaw ...................... 
A . 1‘. Young .............................. do 
Willinm B . Aikin .................. Starkville ...................... 
A . B . Dille ............................... .do ....................... 
H . W . Sason ............................... do ................... 
H . L . Miildrow ........................... do ......................... 
John 0 ewnlt ..................... White5eld ...................... 
TVillinm J . Bnrron . M . D ............  do ......................... 
Muj . James J . Conway Uhatnwa 
\V . Alesander Gordon .................... do ......................... 
Sieters of Notro Damo ......... : ........ .do ........................ 
M . iw . Whitnoy .................... Summit ......................... 
Richard Bolton .................... Pontotoo ........... , ...... 
Michael Cox ....................... Orizaba ................... 
George E . Hose .................... Iuka ................. 
S . .iv . Bnswcll ...................... Vickaburg ................ 
W . p . Mauldin ..................... Tokio ..................... 
Joaopl~ G . Meador \vinchootor 
Gen . W . L . Brandon Fort Ailams 
L . L . BaborH. do 
Joseph Redhead, Y . D ............. Woodville ...................... 

A . LncoV ........................... 1 :.....do ....................... 
..... a0 ........................ ..... do ........................ ..... do ......................... 
Fayetto ......... ?.-. ....... ......................... ....................... 

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

&slor ..................... 

.... ......................... 
JnmoaS.Rily,M.D ............... Quincy .................. 

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

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

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

Year . 

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

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

Jefferson 
do 

..do 
do & 
a0 
do ................... 
I10 
(10 ................... 
do .................. 

Lowndea ................. 
.do 
do 
a0 
do 

Monroe 
a0 

Newton 
do 
do ................... 
do 
do 
a0 

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

Oktibbohn ................ 
do ................... 
do ................... 
do ................... 

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

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

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

Pontotoo .................. 
Tippah ................... 
Tishomingo ............... 
Wnrren ................... 
Wayno ...,......... ....... 

do 
Wilkinson 

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

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

................... ................... ...... ............ ................... 
La F.a!:ayetto ............... ................... 

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

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

.................. .. Pike i 

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

P . 
P . 
P . 
P . 
1’. 
P . 
P . 
P . 
P . 
1’. 
1’. 
P . 
P . 
P . 
P . 
P . 
1’. 
P . 
P . 
P . 
1’. 
1’. 
P . 
P . 
P . 
1’. 
P . 
P . 
1’. 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
1’. 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
P . 
I? . 
P . 
P . 
P . 

r . 

r . 

r . 

1880 

1880 
1870 
1878. 
1875 
1880 
1e50 
18fi0. 
IHRD 
1880 
187D 
1880 
18r0 
1874 
1878 
1877 
1880. 

1874 
1R81 

1505 
18r0 
1877 
1877 
1870 

1865 
1808 
1880 
1872 
187@ 
1879 
1876 
18GQ 
1877 
1875 
1875 
1878 
1878 
1875 
1870 
1877 
187% 
1877 

1881 
188V 
188 0. 
1880 
1880 
1670 
1 RID 
1881 
1881 
1875 
1H70 
1881 
1870 
1870 
18r0 
1870 
188u 
1880 
1r00 
1870 
1870 
1878 
1880 
1872 
1855 
1868 
184B 

i s m  
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Nama 

Ceog?.aphioaZ catalogw of fish-ault..sts.Continued . 

Post-offloo . Yrar . 

=on . Dnvicl Rea ............. ..A .... 
Dr . Benaon Bond ................... 
Nelson 0 . Hopkins ................. 
J . M . Proctor ....................... 
Daniel W . Clouser .................. 

Savannah ................. Andrew .................. 
Elk Dale .................. Atchison ................. P . 1680 
Rockpor$ ..................... ..do ....... i ........... P . 1880 
Stnrgeon ................. .%one .................... P . 1873 
Hnlleck ................... Bucbanan ........ .! ...... P . 1880 

R 8 . Fancett ............................ 
James Terreil ............................ 
John W . Mnttucks ..................... 
J . H . C . Robinson, M . D .................. 

. James B . Burncs .................. 
Thomas J . Burgcsa ....................... 
H . C . Carter 
Georze C . Cntlett, M . D .................. 
Frank G . Hopkins ........................ 
Hon . Silas Woodson ...................... 
R . J . Hughes ....................... 
John S . Kirby ............... 1 ..... 
Harvey Uptts'.. ................... 
Brrant Bartlett .................... 
John Wcarcr ...................... 
Jnmee A . Grren .................... 
John Green, M . D ....................... . Newton Jones ............................ 
C . Urir-key ........................ 
Mrs . Suean Carlock ................ .J o h  C . Alther ..................... 
.John S . Towak .......................... 
Levi Dodgc ........................ 
Granville Shnlts ......................... 
John H . Delnno .................... 
H0n.J . W . Emorson ............ 
Spencer & William ................. 
James P . Betts ..................... 
John 0 . Lnckhart .................. 
.Col . JohnReid ...................... 
#Oliver P . Johnson. sr ............... 
Robert J . Alexander ............... 
A . McKinnnv .......................... 

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

... 

do ......................... do ................... P 1873 
do ......................... do ................... P . 1877 

..do ......................... do ................... P . 1876 
do ......................... do ................... P . 

Saint Joseph .................... do ................... P . 1873 
do .......................... do ................... P . 1970 
do ........................ do ..I.. .............. 1870 
do ......................... do ................... P . 1e75 
do ......................... 80 ................... 1879 
do ....................... do ................... 1870 

Breckenridge ............ Caldwoll .................. 1882 
Guthrie .................. Callawny ................. P . 1879 
Battsville ................ Carroll. ................... P . 1876 
Clarke City ............... Clarke .................... P . 1807 
Centre Town ............. Colo ................... P . 1874 
Cuba ..................... Crawford ................. P . 1877 

.do ......................... do ................... 1876 
do ......................... do ................... 1876 

Osage .......................... .do ................... P . 1878 
Dadeville ................. Dads ..................... 2'. 1680 
Clover Bottom ............ Franklin .................. 1'. 1804 

do ......................... do ................... 1'. 1881 
Mound City ............... Holt ...................... P . 1878 

do ...................  do ................... P . 167D 
Arcndia .................. Iron .................... i . P. 1876 
Ironton ......................... (lo ................... P . 1877 
Avilln .................... Jasper ................... P . 1871 
Carthnge ...................... do ................... 1879 
Dover .................... La  Fayetto ............... P . 1880 

Paris bprings ............. Lawrence ................. P . 1876 
Pierce City .................... do ................... P . 1872 

do ......................... do ................... P . 1878 

LexinCjtop ...................... do ................... 1870 

. . ......................... 
N . H . Smith 
Rufus Uaird ........................ eederioktown ............ 
IV . J1 . Gosney . M . D 

A C Persini  do 
do ........................ 

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

- .. ~~~~ 

. . . . . . . . . . .  ...... 
Theodore F . Warner ............... Waston ................ do ................... I 1879 
M . McXenzie, M . D ................. I Centrevilli .. 1::: ......... 1.Reynolds .................. I 1R70 

................... 
.do .................... 1871 

Madison .................. P . 1680 
.do ................... I P . 187X 

do 1878 

.James C . Lidon  ......................... 
William Nifong, M . D .............. 
:Samuel Newton .................... .n avid C . Sterling ....................... 
Xornce W . Pocoke, M . D 
tGoorge W . Varnum, M . D ............... 
Jackson Brothera .................. 
Willinni Lowry .......................... 
IL . E . Bitker .......................... 
I. urius 1, . 13rid e8 ...................... 
'I. ognn Clark 4 . D-1 ...................... 
James D . C o h e  ........................ 
Hczekiali E . Deplt, D . D . S ................ 
Henry C . Sinnett ....................... 

.John W . Trader . M . D ................... 
Ron . R . P . C . WilRon ............... 

........... 

.do ......................... do ................... P . 1878 
lid on do ........................ do ................... P . 1880 
High Point ............... Moniteau ................. P . 1876 

do ......................... do ................... P . 1875 
Mont omery City Montgomery 1877 

$0 ......................... do ................... P . 1875 
Hugheevillo .............. Petti8 ..................... P . 1880 

(10 ......................... do ................... P . 1880 
Sedalia ....................... do ................... P . .  167178 

do .do P 1850 
do ......................... do ................... 1880 
do ......................... do .................... (1881) 
dd ......................... do ................... (1681) 

1602 
do ......................... do ................... 11181) 

Plntto City ............... Plntte ...................... 1879 

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

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

I .. do ......................... do ................... 

A.II . S h v  .............................. 
John R . Bereford, M . D ............. 
Oscar nola ..... .................. 
John Y . Pnge .............................. 
Ilon . Erastus Wells ................ 
TV . W . Dcdrick ..................... 
ZMldwnrd G . Eggeling ..................... 
W . I (. Pnribault ......................... 
John D . Johnson ......................... 
Hrnrg 8: Lipscomb ....................... 
I . Cf . W . Steedman, M . D ............ 
Eugene F . Weigel ........................ 
Xceiah W . Bliss .................... 
J o h n  1) . IIearst .......................... 
George W . Taylor ........................ 
Llon . L . J . Fnrwell ................. 

do .......................... do .................. 1679 
Fcrgiison ................. Saint Louis ............... P . 1876 

o ......................... do ............... .... P . 1878 

Rinkblville ..................... do ................... P . 1878 
Saint Louis .................... do .. !. ............... (1880) 

.do ........................ .do ................... P . 1870 
do ......................... do ................... 1881 
do ....................... ..do ................... , 1870 . 
do ........................ .do .................. P . 1876 

 do ...................  do do .................... 1672 
do ....................... do ................... P . 1878 

Eingslon Furnace ........ Wnslllngton .............. 1870 
do ....................... ..do ................... 18U5 
do ......................... do ................... 1670 

GrantCIty ................ Worth .................... P: l8GS 

$0 .......................... do ................... 187.7 
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NamO . Post-office . county . 
c 

John P . MoKonzie ................. Dowo a ...... _- ........ Boavor Eoad .............. 
John 12 . Cox ........................ Port &a& ................ Lowia & Clarke ..... i .  .... 

Oeopapkical oatalogae of fieh.oultu.ata-Couti ~ u0.. 

Year. 

1880 
P . 1870 

A . L . Niokoraon .................... Albion .................... Boono .................... 
J \V Cnrrio .............................. do ......................... do ................... 
liobo;.t R . Livingaton. M . D ........ Plattsmouth .............. Cas# ...................... 
Romino &Docker .................. Sontli Bond ..................... do ................... 
Ron . J . T . C@rkson ................. Sohuylor .................. Colfnx .................... 
Rev . John G . Gaarnann ................... do ......................... do ................... 
John Bnrns ........................ Stooliton (P) ............... Franklin .................. 
Nathan Ulnkoly .................... Boatrtco .................. Qngo ..................... 
L . I. . Wa~nsloy, M . D ............... Scutin .................... GIcoloy ................... 

. .  G.. D . Proctor ...................... Noridian ................. Jofforaon ................. 
S . C . Elliott ......................... Linoaln ................... Lancaater ................. 
J II IIarloy ......................  do ........................ do ................... 
Gon.'O . P . hIRSOn ........................ do ......................... do ................... 
Burr 11 . Polk .............................. do ......................... do ................... 
Hou Guy C . Barton ................ North Platto .............. Lincoln .................... 
ROV' Frhk E . Bullard ................... do ......................... tlo ................... 
tV&r W . Conklin ....................... do ......................... do ................... 
Hon . Uonoli I . IIinrnan ................... do ......................... do ................... 
John I? . llinman ......................... do ......................... do ................... 
I . rn . Ln Miinyon ....................... .do ........................ .do ................... 
J . E . hIcConncll ................. ..... ..do ........................ do ................... 
If . N . Nichols ............................ do ......................... do ................... 
Charles L . Wood ......................... do ........................ .d 0 ................... 
Robert TV . BurnnM ................. ~rownTillo ............... Nomahn ................. 
Albert J . Arnold ColnmbuR Platto 

Dr ..? 8. McAIhstor: ..................... do ......................... do ................... 
~ o ~ . A n d r o m ~ o n r i c h .  ............. Mot! ........................... do ................... 
nugh bl . npss ..................... Aloxnndiln ............... Thnvor .................... 
Goorgo D . l.athmann ............... Blair ...................... Wnihington .............. 
E . S . Knloy ......................... Rod Clond ................ Wobstor .................. 

Dr . D . P . Noillust .................. Nobraaka City ............ Otoe .................. ?.. . 
Geor oW.Hnl?t  ......................... do ......................... do ................... 

. . Noihnrt ........................... do ........ --.I. .......... do ................... ................... ................. .................... 

NEBRASKA . 
1880 

P . 1878 
1870 

H.P.1878 
1881 

P . 1810 
P . 1880 

1870 
1870 

P . 1876 
1879 
1876 

P . 1878 
1870 
1878 
1878 
1878 

P . 1880 
P . 1870 
P . 1877 

1874 
1887 
1670 
1800 
1860 

H.P.1878 
P 1873 
P . 1870> 

1870 
P . 1870 

1878 
P . 1877 
H.P.1677 

. 

Honry Clny Fonatopnkor .......... I Eureka ................... 
~ o s q h  Mcndoe .......................... do ......................... 
.I! . D . Pago .............................. do ...................... 
Pablo Lavenfis ..................... Unionvilla ................ 
Edward W . arris ................. Sllvor Ci$y ................. 
Mrs . L . W.Compton ................ Belmont ................... 
E . 11 . Kinonid ............................ do ......................... 
Goorgo Nicholl ........................... do ......................... 
Iaano D . Pnsco ........................... do ......................... 
Petor Potoraon ................. ? ......... (lo ......................... 
J . T . \VilliSTn8 ............................ do ....................... 
Mrs . Eliaaboth Wilson ................... do ......................... 
C.A.Brown ........................ Dookwntor ..................... 
A . ll . Greonhalgh .................. Junction 
Rank 8 . P . Millor ................. MoroJ; 
Archor Moor0 ..................................................... 
Edward Hrtrper .......................... do ......................... 
E1aoat Uar& .......................... .do ....................... 
Brant Groon ............................. do 
W.A.Porkina ............................ do ......................... 

........................ ......................... 
Goorgo H . Davie, jr ................ Carson City ............... 

Goor o C . Dryson .................. Vhglnin City ............. 
Qmrgo \V . Taft .................... 

. 0 . Pnrkor ............................ (lo ......................... 

Diamond ................. 

Eurekho, ................... H.P.1877 
do ................... P . 1670 
do ................... P . 1670 

Humboldt ................ P . 1879 
Lyon ..................... 1870 
Nyo ...................... P . 1888 

do ................... P . 1880 
do ................... 1871 
do . ............ P . 1870 
do ................... P . 1680 

..do ................... P . 1878 
do ................... P . 1870 
do ................... (lR60) 
do P 1674 
do P 1R70 
do ................... I? . 1878 

Omsby ................... 1878 
do ................... 1883 

..do ................... 1870 
do ................ i .. H.P.1876 

............................................ H.P.lH76 
do ................... (1880) 

Whlto Pino ............... P . 1870 

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

Store.Jo .................... 1877 

J . 8 . RobinRon ...................... 
Charlee E . Diokomm 
Wealoy Knowlea 

.............. ................... 
Jonathan TV . Sanborn ............... 

......... .................. . Morodith Village Belknrup P 1807 
Nom IIainpton do H.P.1874 
Tilton do P 1879 
Sanborn's Mille (9) ........ 1 Cnrroll .................... H.P.1817 

................. ................... .......................... ................... . 
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Anqnstns Eastman ................ 
D . S . Bnrlev ........................ 
Frederick 3 . Chandler ............. 
W . Lo Roy Fclch .................. p II . bcmis .................... 

B . Streeter ...................... 
J.J.Streeter .............................. 
Geor o A Stnrkey ................. 
E . B . Hodge ........................ 
Albinm II . Powera ........................ 
Daniel Abbott ..................... 
Albert C . Emerson ....................... 
I . M . Willinms ..................... 
George K. Wood ................... 
John Hovt ......................... 
fbmnel Webber ........................ 
Geor e F . Andrcws ................ 
0livcrH.Phillipa ........................ 
Gilmnn C . Shnttnck ...................... 
Edward Spnlding . M.D ................... 
Gcn . Georgo Stark ....................... 
A . H . Crosby, X . D ................ 
Eilson C . Enetmnn ....................... 
A.rthur Flctcher ......................... 
Dr.TVil1inm W.Flotcher ................. 
J . FZ . Gal1inger.M.U. .................... 
lIon.John M.Hill ........................ 
JonesB.Aiken ..................... 
G.L.Flint ......................... 
0 . H.Noves .............................. 
Y . Elitrd e ........................ 
Xewall J . gickford ................. 
Thomas G . Jarneeon ..................... 
George Woreter .................... 
Luther Hayes ...................... 
James Farrin n,M.D ............ 
Cvrue K . S a n g  ...................... 
Ef . H.Hooper ....................... 
Arthur (f . end Chlcrlce I€ Yniith 
Livingston Stone ........................ 

L . T.%az& ........................ 

€ton %r 11 C . Gilman .................... 
U h a h g . N n t t  .......................... 

Geographical catalogue of liah-culturiats-Continned . 
N E W  EAMPSHIRE-Contfnned . 

North Conwny ............ Carroll .................... P . 1870 
Union .......................... do ................... 1872 
A l a t e d  ................... Cheshire .................. P . 1870 
Aehuelot .................  do ................... P . 1880 
Eaet SuIIivaa ................... do ................... P . 1870 
Hinsdmle ........................ do ................... P . 1891 

do ......................... do ................... P . 18u5 
Troy ............................ do ................... H.P.1873 
Haren’s Mill ............. Coos ...................... P . 1857 
Plymouth ................. Grnfton ................... 1807 

do ......................... do .................. 1878 
Rumney ........................ do ................. ., P . 1874 

do ......................... do ................... P . lRGO 
Brookline ................. Hillsborough ............. P . 1875 
fiancestown .................. ..do ................... P . 1870 
lunchcater  ..................... do ................... (P.) 1870 

..do ......................... do .................. 1870 
Naehua, ......................... do ................... 1881 

do ......................... do ................... 187’7 
do ......................... do ................... 1877 
do ......................... do ................... 1867 
do ......................... do ................... P . 1860 
do ......................... do ................... H.P.18G7 
do .......................... do ................... 1870 

Cencord Mcrrimnck 1605 
do ......................... do ................... 1809 
do ......................... do ................... 186.5 
do ................... .....do ................... 1805 
do ......................... do ................... 1880 
do ......................... do ................... 1800 

Franklin ........................ do ................... (P.) 1e02 
Henniker ....................... do ................... 1875 

do ......................... do ................... P . 1602 
’Portsmouth ............... Rockinglinm .............. P . (1881) 
Grcnt Fnlls ............... Stmftobnl ............ _: .... P . 1877 

do ......................... do ................... P . 1877 
: ..... do ......................... do ................... P . 1871 
Milton .......................... do .................. 1870 
Rochester ....................... do ................... P . 1870 

..do ........................ .do ................... 1877 
Clmrlceton ................ Sullivan .................. 1 W  ......... do ........................ do ................... P . 1874 

do ......................... do ................... H.P.1604 

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

Nnme . I Postsfflee . I county . 1 pear . 

WakemRn Ifolberton ............... Hnckensnck .............. Borgen ................... 
George Ricardo ........................... dd ......................... do ................... 
GcorgeM . Fairchild, jr ............. Pilsknc lr ........................ do .................... 
Wheelor W . Phillipe ............... Rid owood .................... do ................... 
William Grjswold ................. Jobstown ...................... lo ................... 
P . Lorillard ....................... Lowistown ...................... 40 ................... 
JnmeR A . Fenwick ................. N O W  Lisbon do 
Franklin Antrim ................... Red Lion ....................... do ................... 
B . TV . Druker ....................... Camden ................... Camden ................... 
Richerd T . Millcr ........................ do ......................... do ................... 
 JOE^ h w . Ore ........................... do ......................... do ................... 
John Hnrtman ...................... Mifidlle .................. Cumborlmnd .............. 
George Wood ............................ do ......................... do ................... 
Fred . Mather ............ .1 ......... Newnrk .................. Eases ..................... 
H . N . Munn ........................ Ornnge .......................... do ................... 
Milton P . Peiroe .................... Wenonnh ................. Gloucester ................ 
C a r g o  G . Green .................... Wmlbnry  ...................... do ................... 
Lewh M . Green .......................... do ......................... do ................... 
Beqjnmin P . Howell, M . D ................ do ......................... do ................... 
Samuel 11 . Kirby ......................... do ...................  do .................... 
A . A . Andcrson ..................... Bloomsbur .............. ITunteIdon ................ 
George 0 . l’oulaon .................. ScrgcnntsviUe .................. So ................... 
Co1.E. J . Andcrson ................. Trenton .................. Mercer ................... 
l’homnn Crozor ......................... ..do ......................... do ................... 
EnL -re ........................ Allairo ................... Monmonth ................ 
John Bruare ........................ Allentown ...................... do ................... 
Elwyn S . Green .................... l u s t  Long Branch .............. do ................... 
.Robert Bmere ...................... Imlmyatown .................... do ................... 

Prof. John H . Brakeley ............. Bor&mtown .............. Burlington ................ 
.................... ................... 

Smi$ E . Hughes ................... Cs e May Point .......... Capo May ................ 

R . I3 . 1tc:iding ........ .. ............. Raven Xocg .................... do ................... 

IROO 
1874 
1872 
1H78 

P . 1871 
181r 

P . 18i8 
P 
P . 1878 

1878 
1878 
1873 

P . 1870 
1870 

P.I€ 1887 
1R75 

H.P.1855 
P . 1877 
P . 1876 

1870 
P . 1877 
P.II.IHG7 

1878 
P . 1878 
H.P.18IlO 
J3.P. 1R78 
H.P.1874 
P . 1870 

1878 
1675 

. 

I P . 1880 
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Rober$IEirb+y. ...................... 
Willlnm S . Lonover ................. 
J . D . Homo ......................... 
Georgo Shopard Pnge .............. 
J.W.Einsej ....................... 
John C.1Loc ........................ 
Abram S . neemitt ................... 
Johiel T . Smith ..................... 
Tbeodoro Morford ................. 
J.R.Shotivel1 ...................... 
Lomia C . Wellor .................... 
George Young .......................... 

Cfeographhl mtalogw of ~l~.~lturicrta-Continued . ~ 

NEW J E R S E Y 4 o n t i n a e d  . 

Imln s t ~ w n  ............... Monmonth ................ P . 1870 
Marlxorough ................... do ................... 1875 
Wiokntunk ..................... do ................... 1870 
StnnloF ................... Morris .................... 1867 
Bnrnegat ................. Ooenn ..................... 1877 
Patwaon .................. Pilssdo .... .............,.. E.P.1862 
Rin mood ...................... do ................... H.P.lEiO 
Anfovor ................. SueaeL ................... 1816 
Nowton ....................... . .do ................... 1871 
I'hwny .................. Union .................... 1873 
COlumbia ................. Wnrreu ................... 1872 

.do ........................ .do ................... H.P.1878 

Name . 

CnrlW.WiMenstein ............... 
W ~ m K r o e n i E  ......................... 

county . 

TVatrona .................. Mom.-. .................. (1Rsl) 
do ......................... do .............. L ... P . 1676 

I Year . 

NEW PORIE . 
Georgo Damson .................... Albany ................... 
Chsnnooy P . WflumS ................... .do ....................... 
IraCntlor .......................... Almond ................... 
A . L . Maseon ....................... Littlc Gonesae .................. 
0 . D . Browning ..................... WOhVilb ....................... 
Clarence A . FnrUUm ..................... do .... ., .................... 
Q . Eugene Famum ....................... do ......................... 
George How8 ............................ do ......................... 
U.K.OPE .......................... -----.do ......................... 
0 . L . Par er .............................. do ......................... 
J Cotton Smith .......................... do ......................... 
$enr C Wiloox ......................... do ......................... 
.& P.?*i&nb- ...................... conkling Forks .. j.. ...... 
Georgo Mo Onilld .................. Sanford ......................... 
Willinm Dorohcater ................ WhitneT's Point ................ 
william ~ o o l  ....................... Windso'r ......................... 
L.G.Brninard ...................... Rnndolph ................. 
E.K.Cnrpentor .......................... do ......................... 
Carpentor & Wllonghby ................. do ......................... 

B . Eddy ................................ do ......................... 
Frank W . Eddy .......................... do ......................... 
Rev . B . C. Willoug by .................... <lo ......................... 
John Cnrr .......................... Union Springs ............ 
Charlee Davh ............................ do ................... 
A . Q . Howoll ............................. do ......................... 
B.Robhlao U.. . . .  ......................... do ..... + .................. 
Jofforaon P . ?dyers ................. Frownburgh .............. 
D . Hnll ............................. Smyrna .................. 
Ira G.Brenoh ...................... Cnnwn Four Corners ..... 
H . C . Brndloj ....................... Eest Chatham 
@ifford W. hryaler ................ Kindorhook ................... 
William J . Do bilvo ................ Grant's Mills 
pehr H.Cbriatie. .................. Clovo ..................... 
John s Van W p k  
J . Q . Barrow Fishkill 
aobert N . Verplank ................ Fishkill Plninn ................... 
Albert Emnna ...................... La ~IWIgeVillo ~ s Ii . Mnae .......................... ?&nt$oamnn 
p . A . M . Van Wyok ................ Nom Hamburg ................. 
Hour 1 . Knwkey . , ................ Poughkeopaie ................... 
T . . Polmer ...... : 6OhulteviUe 8. 

Theodora Wliwlor ................. TVing'a Station ................ 
J~roern~n ..................... East Hnmburg 

$ B . & F . W.Eddy ....................... do ......................... 
Benediot Fraoburq ...................... do ......................... 

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

. ................. .................... ....................... ........................ ClOvO Valley 

................ ..................... 
J . s . Jan Cleef .......................... ..<lo ......................... 

narvey wllitn ..................... Koone Vdley ............. 

Mlea Joaophino Hoplcins ........... Cateliill ................... 

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

....................... ................. Mymu Battler ..................... NOWCOmb 
13 . T . S pa uo ....................... Wadhame Mille 
A . A . I ioroo ........................ ThItpOrt 
Allonao R Fuller ................... &LlOUO 

P.V.Van Orden .......................... do 

P g  ...................... ................... 
......................... ........................ J . S . WhiLbook ..................... Gflyhesd 

Albany ................... 1644 
do ................... 1874 

Illlegmy ................. P . 
do ............I ....... P . 1871 
do ................... 1878 
do ................... 1878 
do .................... 1878 
do ................... 1876 
do ................... 1878 
do ................... 1853 
do ................... 185u 
do ................... 1877 

Broome ................... P . 1660 
do ................... P . 1876 
do ................... 1876 
do ................... P . 1801 . 

Cattarmgua .............. 1878 
do ................... 1881 
do .................... H.P. 
do ................... 1879 
do ................... H.P. 
do ................... 1873 
do ................... 1872 . 
do ................... 1876 

o ................... P . 1870 
do ................... 1876 
do ................... P . 1876 

Chenangu ................. 1875 
Columbia ................. P . 1878 

do P 1872 
-.do ................... II.P.18.8Os 

Delaware P 1875 
JJutohess ................. P . 1806 

do ................... I? . 1870 

8.i10 ................... 1870 
do ................... 1885 
do ................... P . 1805 .................... . do P 

..do ........... : ....... p . 1877 
Erie P 1870 
EBBOX ..................... p . 1 ~ 1  

do lI.P.1871 
do P 1876 

.do P 1870 
E'rnnkliu E.P.1865 
Groono ................... 1877 

do 1815 
do P 1970 

.?.!!I ................... P. 1665 

ChauttbUqda .............. P . 1875 

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

................... ................... do VE$ do 
do 1873 
do 1875 

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

...................... . 
................... ................... . ................... . ................. 
................... ................... . 
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Xamo . Poat.of3ce . County . 
Jolm M.Qoodwin .................. Pnlenville .................... Green0 ............... 
A . W . Marks .......................  do ............................. do ............... 
Ron . F . Jamcs Fitoh ............... Prattsville .......................... do ............... 
S . S . Mnlford ....................... lanneraville ........................ do ............... 
W . Dunno isted ................... Cedar Lake ................... Herkimer ............. 
John M . A vord Frankfort Hill ...................... do ............... 
John Hemstreet ................... Gray ................................ do ............... 
John  Russell ....................... Russia ............................... do ............... 
Alfred A . Moor, M. D .............. West Tinfield ..................... do ............... 
J.W.Stnnton ...................... Wilmnrt .......................... do ............... 
C . E . Moshor ....................... Le Rnysvilla .................. Joffcrson ............. 
Alexander Brown .................. Rutland ............................. do ....... .'. ....... . J . M O O U C ~  ............................ ..do ........................... ..do ............... 
a . K . Tuttlo ........................ Saint Lawrence ..................... do ............... 
Dr . John L) . Hnntington ............ Watertown ......................... do ............... 
Arthur W . Benson ................. Brooklyn ..................... Kings : ................ 
James B . I%lossom ..................... .do ............................ .do ............... 
Anlhony F . Campboll ..............  do ............................. do ............... 
Ciimlecr 11a1 ock ........................ ..do ........................... ..do ............... 
E I) . McGovern .......................... do ............................. do ............... 
John B . Morgan .......................... do ............................. 110 ............... 
Ncbolaa Pike ............................ do ............................. do ............... 
IL E . Van Gieson, M . D ..... ..C.. ...  do ............................. do ............... 
N . W . Hunt ...................... Willinmuburgh ...................... do ............... 
Joseph Simonott ................... Bclf'ort ........................ Lowis ................. 
James D . Smith .................... Gmig ............................... do ............... 
Leonard C . Davonport .............. Lowville ............................ do ............... 
Fred . S . Easton ......................... do ............................. do ............... 
Jndge Eliada S . Morrell ................. .do ............................. do ............... 
Palaski Q . J w m  ................... PetIie'R Cornera .................... do ............... 
Charles Fenton ..................... Watson ............................. do ............... 
EdmundHarvey ........................ do ............................. do ................ 
Peter Kirby .............................. do ............................. do ............... 
Jnmee Anriin jr.- .................. Cnlcdonia ..................... Livingston ............ 
Samuel P . Alien .................... Geneaeo ...................... ....., do ............... 
S . Nswhouso ....................... Communi y ........................ do ............... 
Gem e Croan ....................... Morrisville ......................... do ............... 
Geor A E . Hnrmon ................. Chorohville ................... Monroe ............... 
J . F . %ard ......................... Mumford ........................... do ............... 
Seth Green ......................... ltocheeter ........................... do ................ 
Aloxnniler B . Lnmberton ................. do ............................ do ................ 
Hon .. John H . Stmin ................ Fnltonville ................... Nontwmery .......... 
IIon . Martin Schenok ............... S raker's Baain .................... .do ............... 
Enpene G . Bhckford ............... Fulton Mnrket .......... do ............... 
W . L . Breese ...................... Union Club ............. .do ............... 
J . E . Briggn ......................... Box 1110 ................ do ............... 
L S . Cothn .......................... Box 3634 ................ do ............... 
Oscnr Comotock .................... ' do Fulton Market .......... do ............... 
Wfllinm A . Conklin ................ Central Park ............ do ............... ............................... a0 ............................ .do ............... 

258 Fonrth &v ........... do ............... 
Henry F . Crosby .................. 18 Cliff st ............... do ............... 
William &.Demon ................. 270 W . sad a t  ............ do ............... 
Gon . Thomes A . Davies ............ 010 Fifth av ............. do ............... 
H. P . De Braaf ...................... Bowery Bank ........... do ............... 
George W . Dow .......................... do .............................. do ............... 
Gmton L . Fennrdent ............... 80 La Fnyetts av .. ..,... do ............... 
William $f Fliess .................. do 47 BroaQvay ............ do ............... 
George Glfford . ........................ do ............................. do ............... 
Liringston Gifford ....................... 110 ............................. do ............... 
H . W . Gray ......................... do South Side Club ......... do ............. . 
Willinm P . .  olly ......................... do ............................ do ............. , . 
P . Kelly ............................ do 846 Sixth av ............. do ............... 
William 0 . McDowell .............. do 20 Spruce st ............. do ............... 
F.H.Mncv ............................... do ............................. do ............... 
A Bell M&comson, jr ................ do 87 Pnrk Row ............ do ............... 
Robert T . Morris ......................... do ............................. do ............... 
Uenjnniiu B . Mull .................. do Fulton Market .......... do ............... 
John Mullnly ....................... do 114 White st ............. do ............... 
Phili Noidlinger .................. do 27 Beekman at  .. - ...... do ............... 

do 164 Fifth av ............. do ................ 

. .  
Aaron Rogxpn ..................... no id  do ........................... do ............... 
Seth Geory  F c y r  ................ Cold Brook ......................... do ............... ................. 

John Y . Culyer .......................... do ............................ do ............... 

L . W.Ledyard ..................... C a s o n i ~ v i ~ ~  .................... Madison .............. 
0 . E.%eflsingcr ..................... Oneida Lake ....................... do ............... 

Xov . H . H . Thomns ...................... .do ............................ .do ............... 
S . L . Prey .......................... Pnlatino Bridge ..................... $0 ............... 
E . G . Arthnr ........................ &w Pork, 20 Droxel ......... Now York ............ 

do 
do 
do 
do 

do 

do 
do 
do 
do 
do 

do 

.. 

Townsen . . """s Cox . .................... 

Albert IId3 ............................. do ............................. do ................ 

FrmElin T . Pembor ................ 

Geographical catalogue of jiah.oulturis.-Continuea . 

Year . 
H.P.1877 

1870 
1654 

II . 1877 
1876 
1870 

P . 1874 
1'. 1870 
P . 1868 
P . 1868 
H.P.1870 
1'. 1881 
I? . 1877 

1870 r . 1878 
H.P.1872 
P . 1807 
P . 1877 

1871 
1870 
1870 
1 8 ~ 0  

P . 1858 
H . 1878 

Ipd,r, 
(1880) 
(1880) 

P . .  1870 
P . 1805 
P . 1877 
P . 1881 
P . 1880 
P . 
P . 1870 
P . 
P . 1881 
H.P.1872 

1870 
1872 

P . 1874 
1871 
18118 

P . (1881) 
1'. 

11104 
187 

H.P. 187% 
P . 1670 

1870 
H.P. 1875 

(1881) 
1872 
1878 

H.P.1875 
1872 
1850 
1874 
1870 

P . 18743 
1878 
1830 
1810 

II.P.1870 
P . 1H05 

1860 
1875 

(1881) 
(1881) 

1881 
1877 

(H.P)1808 
(1881) 

P . 1871 
1874 
1872 

(1881 ) 
P . 1874 

1878 
1878 
1874 
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Geographical cataloguc of ~~isk-czlltul.ists-Continned. 

NEW YORE-Continued . 
Post-oiBoe . ’ I  County . I Y o u  . Name . I ‘  

J Re nut .......................... 
C . B.%o nolda ..................... 
Gnrrott%onch ...................... 
A . L . Ilogors ........................ 
H . Barnwcll lloosovolt .............. 
Jnmea W.Slmonton ................ 
Thonina B . Stewart ................. 
Bumnor 11 .Stone ................... 
pyl . Burnos Monroo Towor ......... 
lhomns E . Vallonthe .............. 
Corniius Van Brunt ................ 
GeoIgo W . Van Siclon .............. 
Goorgo Van Wn ?onon .............. 
Lawreuco Vnu Tbyck ............... 
Goorgo B . Ward .................... 
Edward 11 . Wilbur .................. 
David Morris ....................... 
U . G . Chapen ..................... 
Goorgo &’. ‘Nnldron ..................... 
Chestor M . Osborn .................. 
Merchant hl . hfnYho\V.. ............ 
A . L . Edio .......................... 
J.O.GaSnioiide ........................... 
Thomns UT . Jones ........................ 
William JoncS ............................ 
John French ....................... 
ltichar U . Shcrmnn ..................... 
Hon . J&u Stryker ................. 
Charles W, Uutohinaon 
Horatio Soyinour 
John&’.Seymour ......................... 
George MIbhnol -ivmvor ........ -: 
Wiliinui Wntson ................... 
Jnmos M . JInlstod ................... 
James Gwldcs ...................... 
Iernel I< . Porry ..................... 
Henry l€ . Portor ......................... 
Jnmcs II . A uderson ................. 
C . 1‘. Morrill, M . D .................. 
Joseph C . Willotts ....................... 
&$i;;d$gox ...................... 
L . M . Drury ........................ 
N . Sutton ........................... 
Ilon . Ste hen H.Aineworth ........ 
Snmnol&  oven ................... 
Jolin Lo uo kctoham .............. 
~ i 1 1 i n m L g s  ......................... 
will inn^ II . ood .................. 
Cnrlou Church ,. .................... 
~ y r o n  Pnrdoo ...................... 
A . It . Wnre ......................... 
W . R . Fiold ......................... 
Edward Clnrk ...................... 
Cn t. P . $ . Coopor ........................ 
~ & u  r h n n e y  ............................ 
A . \V . Thayor ............................ 
Xiram Vaughn .................... 
Albort RnckoN ..................... 
Snxnuol L . M . BarloW ............... 
Joshtin W . Bnmum ................. 
Willium H . P’nrmnn ................ 
Edwu-il II . Scamnu ................. 
Thomas Clnplinm ................... 
Jolln M . Crowdl .................... 
Goorgo S . Floyd-Jonos .............. 
Jolln L) . Jones ............................ 
Will~rnFloyd.Jono~ ..................... 
W . 
Thomas Joi€ro .................... 
*ndrewCons&eo ................. i 
Albert Roecltol ............. : ............ 
Tfiomaa M . Nowbould ............... 
Nat.hnntc1 T . Groon ................. 
D . J . Hull .......................... 

H . W . Leenprd, M . D .............. 

A . II . KiUg ............................... 

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

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

. T . ,Jonas .......................... 

Barnot Phillips ..................... Now Tork, Times Offlce ...... Now Pork ............ 1865 
Thomns E . Portor .................. do Box 612 ................. do ............... 1868 
Holuud 1:tulmond ................... do 118 Franklin a t  ....  do ............... 1881 

do 84 White ................ do ............... 1e17 
do 30 Pnrk Itow ...... _ _ _ _ _ . d o  ............... (Wl) 
do 814 E . Ninth at .......... do ............... P . 1872 
do 15 Fultou at ............. do ............... 1m8 
do 70 Chnuibora st .......... do ............... II.P.185U 
do 198 Ur0dwa.y ........... do ............... 1880 
do 28d street .............. do ............... 1’. 1870 
do 40 Exchange pl .......... do ............... IrjfiU 
do 284 B~~ooudway ........... do .............. 1808 
do Box 462 .................. do ............... P . 1870 
do l Z l  Chsmlwra at  ........ do ............... lI.P.1871 
do 9D Nnwau at ............. do ............... 1870 

* do 211 Woat st .............. (10 ............... (1881) 
do % l o w  . 2latat ............ do ............... 1803 
do 43 south et .............. do ............... P . 1873 
do 111 Fulton at  ............ do ............... 1’. lei0 

Cnmdon ...................... Onoide ................ 1674 
Camville ............................ do ............... 1’. 1877 
Clnyvillo . ., ........................ do ............... P . 1880 

do .. .i ......................... (10 ............... 1’. 1878 
.do ............. ............... do ............. P . 1817 

Florouau ........................... do ............... P . 1874 
Mwcy .............................. do ............... P . 1864 
Maynard ............................ do ............... P . 1800 

do ............................. do ............... 1’. 1879 
do ............................ .(lo ................ 1’. 1878 

Now JIsrtforcl ...................... $10 ............... P . 1808 
.do ........................... .do ............... 1875 

Romo ............................... do : .............. P . 1868 
Utioa do P . 1870 

do do 1807 
do ............................. do ............... 1861 ...... .do ............................ .do ............... P . 1878 

Whitoatown ........................ do ............... p . 1x80 
Elb~qdp ...................... Ouondagn ............ 1’. 1070 
Bair onnt ......................... do ............... 1870 
IIulf Way ........................... do ............... II.P.1873 

.do ............................. do ............... 1I.i’. 18‘12 
Onondaga Valley ................. -.do ............... 1’. 1874 
Skanouteles ......................... do ............... (18W) 

do ............................. do ............... 1870 
Syracuao ............................ do ............... 1871 

do ............................. do ............... llwl 
Cnnnndalgun .................. Ontario ............... E . 1564 
Nnplea .............................. do ............... P . 1870 
West Bloomtielcl .................... do ............. ; .. II.P.1800 
~ o w n l l ’ s  Depot ............... OTnug ............... P . 1878 
Ot. iavillo .......................................... P . 1e81 

..do ........................... ..(lo ............... P . 1872 
Slnte Iiill ........................... do ............... P . 1f1b1 
Fulton ......................... Oswo ............... 1’. 1603 
Oswego ............................ .E. .............. U.P. 1x08 
OYwego Fnlla ....................... do ............... P . 1870 
Richlnnd ........................... (10 ............... E.??. 1873 . 

do ........................... ..do ............... 1671 
do ............................. do ............... 1870 
do ............................. do ................ 1870 

Worcester .......................... do ............... 1880 
Fostor’a Afdow ............. Q U O ~ M  ............... H.P.1877 
Glon Cove .......................... do ............... 1880 
lIomgstond ......................... do ............... P . 1870 
Mnspoth ........................... .do ............... n.P . 1807 
lZid offood ......................... .do ......... .( .. .. H.P. 1878 
Ros?vn .............................. do ............... 11.P.1870 
Boa Cliff ...... , ..................... do ............... 1r.p. 1x85 
Seaford ....... : ..................... do ............... 1’. 1 1 1  

do ............................. do ............... 1’. 1803 
(10 ............................. do ............... P . (1881) 
do ............................. do ............... P . (1881) 

Smithwlle South .................... do ............... 1’. 1850 
Sprin old Store .................... do ............... 1’. 1878 d? ........................... ..do ............... 1876 
v d l o y  stream ...................... do ............... P . 1880 
norlin ........................ XonaHrln$r ............ P . 18% 
Centro Borlii ........................ do .L ............. 1’. 1670 

do ....................... 1 ..... do ............... 1’. 181b . 

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

Cooporsatown .................. Otsego ................ 1800 
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Name . Poat-offlce . connty . 

Alfred Jndd ........................ Parishville ................ Saint Lawrence ............ 
Joslah L . Brown .................... Potsdam ...................... ..do ................... 
Robert Gridloi ..................... Saratofa Springs ......... Brato% .................. 
Milo N . Urnadley .................... Richmondvillo ............ Schoh&o ................. 
T . V . Smith ......................... Sharon Springs ...........  do ................... 
Challes Kellogg .................... Odessa ................... Schuylor .................. 
Byron Pierce, M . D ................. Cooper's Plnins ........... Steubon .................. 
Samdel M . Alley .................... Hornollsvillc .................... do ................... 
J.TV.Bachman ........................... do ......................... do ................... 
J . Otis Follows ........................... do ......................... do ................... 
Daniel F . Gardner ........................ do ......................... do ................... 
H . 1) . Loach ............................ ..do ........................ .do ................... 
J . W . liobinson M. D ............... __.--.do ......................... do ................... 
Chansey Jordo; ..................... Wayland Depot ................ do ................... 
Tinrot. hy C . Carman ................. J L m i t p  ................ Suffolk .................... 
JohnE;Irelnnd ........................... o ................... t ..... do ................... 
Erastus Tooker ..................... Babylon ........................ do ................... 
Xathnniel Miller .................... Brook Haven ................... do ................... 
Charles Vnlentine ..................... .do ......................... do ................... 
Townsond Jones ................... Cold S ring Harbor ............. do ................... 
John . W.Masury ................... Enstport ........................ do ................... 
William Nicoll ..................... Ialip ............................ do ................... 
Hon . Honr Scudder .................. .do .......................... do ........... : ....... 
William H . Hines ........................ do ......................... do ................... 
1'7 . K . Vanderbilt ................... ___.- .do ......................... do .................... 
George W.Thompson .............. Sag Harbor ..................... do ................... 
Edward Thompson ................. Saint Johnland ................. do ................... 
Aaron S . Tail ............. ..,.. ..... Smithtown ...................... do ................... 
John M . Tyler ..................... Smithtown Branch ............. do  ................... 
J . Grafton .......................... South Haven ................... do ................... 
Lewis S.Davis ..................... Ston Biook .................... do ................... 
Ira Hoyt ........................... Haboy Valley ............ Tioga ..................... 
C . H . Farnham ...................... Milton .................... Ulster .................... 
Joese M . Bush ..................... Adirondnck ............... Wnrron ................... 
Eben D . Whitoomb ................. Centre White Creek ...... Washington' .............. 
Clnrenco F . Stocldard ............... Grnnvillo ....................... do ................... 
0 . B . Blossom ....................... West Granville Corners ......... do ................... 
W.E.Paino. ....................... Ha\look's Mills (1) ........ Westchestor .............. 
Samuel Shethar .A. ................. Xew aetle .................... do ................... 
G . P . Lowro ................... Tarrytown ................ _.__._do ................... 
Geor 
0 . S . &oddout ...................... Middlesex ................ Pates ..................... 
Cyrenius C . Townsond .............. Penn Pan ....................... do ................... 

Samuel H . Tuthi ll... ............... East Jarion ................... do ................... 
Roaooe B i s h y  ...................... Northport ...................... do ................... 
JnmeaBenLrd ..................... OakdsleStation ................. do ................... 

W . J . Weeks ............ 1 .......... Pa zank ....................... do ................... 

George W . Dibble .................. I r v m p  ....................... do ................... 

cau&ii;i ................... White l'hins .............  lo ................... 

Geographical caiulogue of &fial.culturiats-Continued . 
NEW PORK-Continnod . 

Year . .___ 
1840 
18i0 

H.P.18G4 
P . 1858 
P . 1880 

1877 
1860 

(1881) 
1800 
1810 
1878 
1880 
1878 

H.P.1867 
P . 1842 
P . 1800 
P . 1855 
H.P.1871 
P . 1876 
P . 1870 
(P . ) 1880 
H.P.1808 
P . 1876 

1875 
H.P.1868 
H.P.18BB 

1875 
(1881) 

H.P.1874 
H.P.lR78 
P . 1859 
R.P.1866 
p . 
P . 1R71 
P . 1878 
H.P.1872 

1868 
P . 1876 
H.P.1805 

1873 
1880 

P . 1875 
P . 1870 
P . 1881 
P . 

1865 
P . 1875 

P . 1870 

R.B. Picknrd ...................... 
Goorgo W . Thompson .............. 
GeorgH T . Little .................... 
W . R.Ca ohnrt  M.D .............. 
Henry A&iz ..I. ................... 
Cnpt . J . C . Mills .................... 
James \V . Wilson ................... 
Stephen G . Worth ........................ 
Alosnnder Ulnckwclder ............ 
Charlob McDonald ......... :. .............. 
Thomas 1, . Martin .................. 
Lamson Heilix ..................... 
C . A . Earringor ..................... 
J.B.1Inrris. .......................... 
Rector D y  ...................... 
It . L . Bra 1 hl . D .................... 
J . II . Powcll ....................... 
Williani EI . EUia .................... 
G . If . Yodor ........................ 
II.F . Carpenter ..................... 
blnttllow L . McCorklo .................. 
John I3 . DoGmn'enriedt ............. 
John W . Po ....... t ............ 

CUI . Gco& N . Folk ..................... 

J . L . Sheppa3 ....................... 

NORTH CAROLINA . 

Mebanesvlllo ............. Alnmance ................. P . 
Cliorry Lane .............. Alleghany ................ P . 1808 
Wadosborough ........... Anson .................... P . 1851 
Avocn .................... I3ortio ..................... lI.P.1877 
Now Su ply ............. Brunawick ................ 1810 

1877 
Morgnntan ..................... do ................... P . 1878 

Concord .................. Cabarrus ................. P . 1878 
do ......................... (lo ................... P . 1R75 

Xarrisburgh .................... do ................... P . 187U 
Mount I'lcasmt ................ do ................... 1'. 1877 
Sprin sville .................... do ................... P . 1881 

1881 
Collottsville .............. Caldwoll .................. P . 18% 
Lcnoir .......................... do ................... P . 1807 

.do ......................... do ................... P . 1878 
Cntnwba .................. Catawbn .................. 1880 
nickory ........................ do ................... P. 1878 
Jacob's Fork ................... do ................... l R R O  
Newton ......................... do ................... P . 1r18 

do ......................... do ................... P . 1879 
IlMlley's Mills ............ Chntham .................. P . 1878 
Leewood ........................ do ................... 1881 
O e g d  ......................... do ................... P . 1878 

Drindle&wn .............. i Burke .................... P . 
do ................... I.. ... .do ................... lI.P.1877 

f o  ......................... do ................... P . 
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J . B . Harris ......................... 
John \V . Tnylor ........................ 
Isano H . Clogg ...................... 
M.R Kimsoy ...................... 
H . F.'Schonck ...................... 
C.C.Durham ....................... 
Albort Groon ............................. 
Ror . A . L . Stoiigh ....................... 
Co1.H.B.Short ..................... 
Jonnt.linnGoro ..................... 
John II.Hnnos ..................... 
H.B.Irrlnn(1 ............................. 
Virgil A.Wileon ................... 
Jnnics T . Ta to ...................... 
U.W.C.Benbom ................... 
Jnnioa Joyce ............................. 
W.T.Jonkins ...................... 
I . Faiilcuii Brown0 .................. 
Chnrlca W.Garrett. ..... ...-.. 
John P . Lcnoh ............................ 
W.2.Spriiill ............................. 
J o h n  J.Willhms ................... 
JohnA.S~enrs:: ................... 
Isnao M . ?da ................... 
J n m e ~  W.L;vda .......................... 
Nrs . HaJ.no'Davis .................. 
W . A . Elinson ............................ 

Zaohnr ......................... 
g&jnmin &;Guion .................. 
Vardny A . McBeO ........................ 
Hon . David s o h ~ C k . - - -  .................. 
S T.Kolaoy ........................ 
c'01 C W . Bloiander ............... 
&&ham B . Aloxandor .................. 
Cbl . Frank Cox0 .......................... 
Moj . Jnmcs M . Davis ..................... 
W . W . Grior .............................. 

.LcaterW.lIunter, M.D .................. 
T . A . Kirk ntrick ........................ 
Bnxtw I[ . &ooro ........................ 
w . W . Pegrm ........................... 
iv . IV . Pliifer ............................. 
I . J . Slonn. M . D .......................... 
Joseph I( . Rnnkin ........................ 
W . S . rjtewart ............................. 
W . R . Trottor ............................. 
Hon . Zobnlon B . Vanoo ................... 
Tv . T . Wilkinson ......................... 
Robort Grior ....................... 
IIsnry T.Potg ..................... 
J.M.Cnmpbo,, M . D ............... 
EvnudorMcGilvnry ................ 
J . M . Chnilton ...................... 
A . C . Comptou ..................... 
Tliomas P.D&vis ................... 
Robert '& Thruston, M . D .......... 
PreRron J . McCnll .................. 
WilliamH.McLaurin ............. : 
FrnliliP . Tatuoi ......................... 
Eli Gib& ......................... 
Bobort L . Steele .................... 
Thoma8 B . Rnasoll .................. 
G . p . Bniloy X I )  .................. 
Thomas J.'kotloy ........................ 
Joet-ph U . King ..................... 
E . c . Conlor ........................ 
Jnmos M . Pr im ..................... 
s . 11.l.Innd ......................... 
N.Wnre ................................. 
Jose0 Cnrtor, bl. D .................. 
Jamo8 E . Hall ...................... 
Thrqnoe A . Rntliffe ....................... 
H . C . Agner ........................ 
David Barringor ...................... 
0 . p . Whir0 ........................ 
Jnmus Whito ...................... 
Thomne Biles ...................... 

T\T . m.Whi  to..................... 

Presaloy N . Stanbaok .............. 

Gwgraphioal; catalogue of jiah.cultu.als-Continued . 
NORTH CAROLINA.Continuad . 

Post-OB00 . County . . Year . 

. 1 Pittsborough ............. Chathnm .................. P . 1874 
-.do ......................... do ................... P . 1878 

Saint Lawronoe ................. do ................... P . 1874 
Hayosvillo ................ Clay ...................... P . 1878 
Clovelaud Mills ........... Clovoland ................. P . 1875 
Sholby .......................... do ................... P . 1808 

do ........................ .do ................... P . 1677 
.do ........................ .do ................... P . 1870 

Fletnington ............... Columbue ................. P . 1870 
PirowayYorry .................. do ................... P . 1810 
Bulton ..................... Davio ..................... P . 1681 

do ......................... do ................... P . 1857 
Bothania .................. Furayth ................... P . 1878 
MountniuIalnnd .......... Gmton .................... 1881 
Groensborough ........... Guilhrd .................. P . 1808 

do ....................... ..do ................... P . 1879 
Edgewood(!) .............. Halifax ................... P . 1880 
Littloton ........................ do ................... Y . 1853 ........... do ......................... do ................... F . 1880 

do ......................... do ................... P . 1880 
do ......................... do ................... P . 1877 

Onkluud (1) ..................... do ................... P . 1876 
Lilhngton ................ Hnrnett ................... 1860 
Ednovvillo ................ IIendorson ................ P . 1877 

do ......................... do .......... t ........ P 1879 
Statosville ................ Iredoll ................... : P . 1880 

do ......................... .do ................... P . 1880 

Junnlnska ................ Juokaon .................. P . 1870 
Linoolnton ................ Linooln ................... P . 1870 

do ......................... do ................... P . 1871 
do ......................... do ................... I? . 1807 

Highlnnds ................ Macon .................... 1874 
Charlotte ................. Meoklcnburgh ............ P . 1880 

do ......................... do ................... P . 
do ......................... do ................... P . 1868 
do ......................... do ................... P . 1878 
do ......................... do ................... p . 1858 
do ......................... do ................... P . 1879 
do ......................... do ................... P . 1878 

.do ................... ..\ ... do ................... p . 1878 
do ......................... do ................... P . 1870 
do ........................ .do ................... 1'. 1870 
do ......................... do ................... P . 1878 
do ......................... do ................... P . 1870 
do ........................ .do ................... P . 1879 
do ......................... do ................... I? . 1878 
(lo ......................... do ................... 1870 
do ......................... do ................... P . 1879 

Matthew8 ...................... do ................... P . 1868 
Cnmorou .................. Moore ..................... P . 1870 
Jonesborough .................. do ................... P . 1879 
Pockot ......................... do ................... P . 1880 
Wilmington .............. Now Hanovor ............. P . 1876 
Codnr Grove .............. Oranwe ................... P . 1873 
BetholHill ................ Pars& ......... ; ......... P. 1881 
White Oak Hall .......... Polk ...................... P . 1878 
Lauriuburgh ............. Riohmund ................ P .. 1W ...... do ......................... do ................... (1880) 

<IO ......................... do ................... P . 1876 
Little's Mills .................... do .................... P . 1870 
Old Hundred ...... ....".. ....... do ................... 1870 
Rookinghem .................... do ................... P . 1880 
Shoo IIeol ................ Robcson .................. P . 1880 
Lawaouville .............. Rouliinghnm .............. P . 1880 

do ......................... do ................... P . 1881 
Lonksvillo ...................... do ................... P . 1881 
Plansantville ................... do ................... P .. 1807 
Price's Storo .................... do ................... P . 1878 
Reidevillo ...................... do ................... P . 1679 

do ......................... do .................. P . '1877 
Waddcll'a ...................... do ................... P . 1881 
Wontworth ..................... do ................... P . 1980 

do .......................... do ................... P . 1870 
Salisbury ................. Rowan .................... P . 1878 

do ......................... do ................... P . 1870 
Clinton ................... Snlnpaon .................. P . 1801 
Owonvillo ..................... do ................... P . 1875 
Bilosvillo ................. h n l y  .................... 1870 

. 
........ do ......................... do ................... P . 1881 
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NORTH CAROmATContinuod . 

A . H . Joyce ........................ 
H . M . Joyce ............................. 
N M Pe’ per ............................. 
Riclikl . Yartin, M . D 
W . H . Gentry ...................... 
Dr . M . R . Bdnner ................... 
Abrnm G . Jonee &f . D 
W.A.Lnsh,M.6 ......................... 
James Gw n ...................... 
John W . Rawley ................... 
William H . Eobinson ............... 
W.P. Southern .................... 
L C . L a n g  ......................... 
Thomas Avern,N.D ............ 
Wfflinm E . Anderson ............... 
Col . Pnul F . Fnison 
John Piigh Haywood ..................... 
Thomas D . Hog& Y . D ................... 
W . C.Eorr ............................... 
Richnrd H . Lewis, M . D ................... 
‘W . S . Primrose ........................... 
Dr . V . E . Turner .......................... 
J.D. Whitnker ........................... 
Col . Whnyton J . Green 
L. W . Estes ........................ 
TV . B . Council1,M . D ................ 
36 . H Biezell ....................... 
Major B . F . Hooks ........................ 
Caleb F . R . Eornegay .............. 
Danirl Eornegny ........................ 
W.M. Cooper ...................... 
R . J . nnurmss ...................... 
J . Y . McCann ............................ 
Marion MdoCann .......................... 
C.C. Bcnham ........................ 
0 . A  . Line1)erry .......................... 
G . B . Rove8 ............................... 
M . G . Shores ..... i. ........................ 
W . C . Shores ............................ 
James.M. Cfudgor .................. 

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

................... 
Ephraim &&en ................... 

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

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

.................. .................... . Dnnbnrg Stokes P 
.do ....................... ..do .................... J’. 
do ......................... do ................... P . 

Peters’(?) do P 
Snurntown do 1’. 
Walnut Cove do 1’. 

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

Elkin ..................... Surry ..................... I’. 
Good Spring .................. ..do .............. -: ... P . 
Mount Airy .................... do ................... P . 
Balsnm Grove ............ Tran~ylvania ............. 1’. 
Bruvord ...................... . .do  ................... P . 
Wolf Pond Union P 
Endti Rock ............... \Vako ..................... P . 
H$i *h ......................... do ................... 

do ........................ (lo ................... P . 
do ......................... do ................... 
do ......................... do ................... 
do ......................... do ................... P . 
do ......................... do ................... 
do ......................... do ................... 
do ......................... do ................... P . 

Warrenton Tvnrren P. 
Blowing Rock ............ TVntaiiga ................. P . 
Booiio ........................ ..do ................... 
Goldsborough ............ Wayne ....... .-. ......... P . 

do ......................... do ................... P . 
Mount Olivo .................... do ................... P . 

.do ......................... do ................... P . 
08hornville ............... Willies ................... P . 
h a p  Hill ....................... do ................... P . 

do .. ., ..................... do ................... 1’. 
do ........................ .do ................... P . 

Jonesvillo ................ Yvdkin ................... P . a0 ......................... do ................... r . 
do ......................... do ................... P . 
do ......................... do ................... P . 
do ......................... do ................... P . 

Burnsville ................ Yanocy ................... 

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

................ .................... . 
ko ......................... do ................... P . 

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

.. 

1876 

1875 
1h81 
1879 
1870 
1878 
1877 
1881 
1881 
1H7U 
1m1 

1881 
1800 
1879 
18'1j 
1876 
187!) 
3874 
1879 
1880 

i n n  

1877 

inui 
I S ~ I  
1hc0 
1877 
1877 
1R78 
1678 
lSHO 
1870 
1875 
1880 
1681 
1R81 
1878 
1870 
1870 
1878 
1878 
1881 

< 
Bmuol P . Clnrk .................... 
George Ruseell ..................... 
R . L . Forman ....................... 
Lewis T) . Campbell ................. 
William V . B . Snyder ............... 
John F . Ward ...................... 
James W . Pewee ................... 
Thouins Templin ......................... 
Henry Trickey ................... I 
J, C . !Fisher ........................ 
E W . Hawthorn ......................... . William Bueklew .................. 
C . H . Meredith ..................... 
Samuel Mills ....................... 
Gcorge W . Cullison ................ 
Andrew Jackson Milla .................. 
W.illinm H . MeNeal ................ 
Auram Fnnk  ....................... 
Nioholns Kirrsner ......................... 
AlernnderMcCaskey ..................... 
Yren . Methnm ............................ 
Henry Still .............................. 
W . P . Wbecler ............. L ............. 
James Uox ......................... 
Dr . T . Garliok ............................ 
James Mntthows .......................... 

. Loverot Torball .......................... 
Charlcrr Force ...................... 
George Gkdden .......................... 
J . J . Strailahnu ........................... 
A . C . Williarnn .... -., ....... .$ 
Fayetto B r o w  ..................... 

I 1 I 

om!o .. 
Wheat Ridge ............. Adam8 .................... P . 1870 
A8llhbula ................ Ashtabula ................ P . 1878 
South New Lyme .............. do ................... 1’. 1177.5 
Hamiltun ................. Butlcr .................... P . 1878 
Millville ........................ do ................... 1881 
Reile% ......................... .do ................... P . 18U0 
Bhnc ester ............... Clinton ................... 1’. 1875 

do ......................... do ................... P . 3677 ...... .do ......................... 110 ................... 1875 
Coshocton ................ Cosliocton ................ 1874 

do ......................... do ............. : ..... 1870 
Helinick ........................ do ............ , ...... P . 1876 . 
Mohnwk Village ................ do ................... P . 1874 
New Carllti ..................... do ................... 1’. 1845 
New Guilford ................... (lo ................... P . 

do ........................ do ................... P . 3f378 
S ring Mountnin ............... do ................... P . 1hf0 
V?ars*w ........................ do ................... P . 1875 

do ......................... do ................... P . 1878 
do ......................... do ................... P . 183 
do ......................... do ................... P . 1814 
do ......................... do ................... P . 
do ......................... do ................... P . 1870 

Bedford .................. Cuynlioga ................ P . 1H77 
do ........................ do ................... P . 1874 
(lo ......................... do ................... 1’. J874 
do ....................... do ................... P . 1880 

1875 
do ......................... do ................... 1881 
do ......................... 110 ................... I? . 1860 ........... do ......................... do ................... P . IPSO 

Clevelimd ....................... do’ ................... 1878 

Chagrin Fells .................. .do ................... 
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0HIO.Continued . 
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D . TV . Crofla ........................ Clorolund ................. 
&nrg C . Gnvlord ........................ do ......................... 
I? . TI . hfsnon .............................. do ......................... 
John It . ltnnnoy ......................... .do 
E . A . Soovill ............................. do 
Dr . E . T . Storling ......................... 40 
'I1 . U . Sttanahnu .......................... do ......................... 
3'. 1'. Vorgon ....................... nolaware ................. 
BcuiaminBodd ..................... Gnlona .......................... 
Elii:lhNuilcn ..................... lhr lom 
J . . Pi&l. ai . D ................... Ostmndor 
T . C . Adains ....................... CastaUa .................. 
A. (+eorgokflllo r . . . . . . . . . . . . .  ............ 110 ......................... 
nTickhnruiu C o  ..................... lIuron .................... 
chat io8 carpunter .................. Kolloy's Island ................. 
F.W. Alrord ..................... ~nDdit8kg ....................... 
Don . II . E. O'Eagun ...................... do ......................... 

0 . Poet ................................ CIO ......................... 
oilar icH w . Earller ........................ do ......................... 
DaIM S . \Vort.hiugton ................... do ......................... 
JilnleM Reuny ...................... COlUNbUS ................ 
. w . ~ ~ d d  ........................ Dublin .......................... 

Johll M . Thomns ....................... d0 ......................... 
David ~aylor,  jr., .................. Taylor ........................ w . D . ~ r a ~ l s r n  ...................... Eui.eka ................... 
. 3 . johuson ...................... Uurton Station ............ 

Jnlnes ~ u l l o n  ...................... Cincinnati ................ 
Prof . Cliarles D u q  ....................... (10 ......................... 
L. A . n&rtis ............................... do ......................... 
 dol , h 6t.muoh ........................... do ......................... 
Abr&alo Pork ..................... NOW Hnvcn ............... 
8iruon Ashorflft .................... Blndoneburgh ............ 
~ . ~ . ~ [ n v r i s  .............................. do ......................... 
josSo m.wris ............................. do ......................... 
John Harris .............................. do ......................... 
~~~m c . Beardsleo, M . I) .......... Paiuesville .............. 
orin SI . Slinwo .................... Willoiiahby .................... 
uon . II . C . Tryon ...................... do ......................... 
Georvo McQitcen ................... I"nllhb11rgh ............... 
E . d M u t o i i 1 f  ...................... Blyri:r .................... 
Jonnh Crowoll ...................... fo ld0  .................... 
Rohort Cumminge ....................... do ......................... 
J . E . Curtis ............................... do ......................... 
J . C . IIariH ............................... do ......................... 
J . II . Dnvis .............................. do ......................... 
J, C . L J . E . Davis ....................... do ......................... 
Cof . 8 . R . IIolincs ......................... do ......................... 
John Y . Xumler .......................... do ......................... 
Williem It . Leilet ........................ do ......................... 
Eon . Emery I) . Pottor .................... (lo ......................... 
Eeliry s riruo ..................... Cnirflold .................. 
Nowuwron k . Ilocso ................... Lo Roy ................... 
Franklin Edmunilson .............. Alborla ................... 
Henry Brmn ...................... Pikcton ................... 
Xo1,c.rt II . Buntioy ................. Mnnstield ................ 
s . L. TJ . roote, M . D ................ Yellow Bud ............... 
Jacob 610gor ............................. do ......................... 
Franklin Groff .................... Massillon ................. 
J . E . Mentacr ..................... I Nsvnrro 
afORod Hnrlnn ...................... Ridgodlo .......... ...'... . 
Willinm n . stokes .................. Waynrsvillo .................... 
~ r a n l c  I i u o ~ * l ~  .................... Little Hoclciug ............ 
Sol<nuon J3 . Fircaloue ............... Applo Creek .............. 
Tl1omns II . MoCaughey .................. 110 ......................... 
Dnviil I? . Cnrr ...................... Orrvlllo ......................... 
John Long ............................... do ......................... 

Jnilnrd ...................... Rtrykcr ................... 
Jamca Winstead ................... Noinda ................... 

' Loo MoBridb ............................. do ......................... 
........................ ......................... ......................... 

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

M.tj . E . S, 1)odd ........................... do ....................... 

...................... A . F r C C N f l I l  ........................ hTUWVill0 

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

OREGON . 

Geographical catalogue of Jis7r-culturists.Continpod . 

County . Yonr . 
- 
Cuyehojp ................ 1838 

(lo ................... 1864 
do ................... 1878 
do ................... 1878 

.do 1873 
do .................... 1618 
do IYP% 
do ................... (16R1) 

Dolannro ................. P . 1874 
do ................... (1861) 
do P 1817 
do P 1875 

Erie ...................... 1'. lh73 
do ................... 1871 

_ _ _ _ . _ d o  ................... (1881) 
do ................... P . 1656 
do ................... 1873 
do ................... P . 1F(D 
CIO ................... 1836 
do ................... 1878 
do ................... II.r.18iD 

Frank1 in .................. 1'. ]RBI 
do ................... r. 1878 
do ................... (1881) 

..do ................... P . 1860 
Gnllin .................... P . 1876 
Gcnuga ................... 1'. 1880 
&milton ................. p . 1R75 

do ................... 18'5 
do ................... 1h18 
do ................... 1p08 

Huron .................... P . 1875 
KUOX ..................... P . 1875 

do ................... 1'. 18i8 
do .................. P . '1876 
do ................... P . 1878 

Lako ..................... 1865 
do ................... P . 18(j0 
do ................... P . 1870 

Lioking .................. 1'. 1875 
Loinin .................... P . 1876 
LuonR .................... 167!) 

do ................... 1603 
do ................... 1 6 3  
do ................... 1872 
do ................... 1873 
do ................... lI.P.18i2 !. do ................... 1875 
(lo ................... 1800 
do ................... 1870 
do ................... 1876 
do ................... n.P.1876 

%fiihontng ................ 1'. 1805 
Motlino ................... P . 1878 
Molge .................... P . 1878 
Pike ...................... 1'. IRTD 
ltiublnud ................. P . 18.50 

do ................... 1860 
Sbrk ...................... II.P.1877 

do .I>. 
Warren .................... 1'. 1870 

do ................... r . 1874 
~i'us~iington .............. P . 1881 
Nnyno ................... P . IRRO 

do ................... 1871 
do ................... 'P . 187% 
t b  .................. 1'. 1875 

Willtnms ................. P . 1878 
'Wyaudot ................. 1'. I801 

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

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

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

................... . .do 1877 
Ross ..................... 1'. IF61 

................... 
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Eimt Rambow ..................... 
Waldo F . IIubhard ................. 
A . J . Adnms ..................... : .. 
R . J . Morrison ..................... 
Charles Ward .......................... 
A . 0 . Langdon ...................... 
J . W . Cook ......................... 
a p t  . John Harlow ....................... 

Geographical catalogue of peh-culturiate.Contiuued . 
OItEGON-Continned . 

W m Q  . 1 postoifioe . I county: I Pear . 
Snndy .................... Clookamns ................ 1800 
ClnckamnR ...................... do ................... 1874 
Mishawaka, ............... L’ktsop ................... (1881) 
Skipnnon ....................... 110 .................. (1881) 

do ......................... do ................... P . 1880 
Civil Bend ................ Donglas .................. 1881 
Portlnud .................. Mnltnomnh ............... II.P.1876 

do ........................ .do ................... H.P.1878 

Theodore Gra .................... 
Rov . J . Frank!in Cor0 .............. 
Corc, Reiiy & Pugh ....................... 
Robert Dalzell ........................... 
James Q . Bcnry .................... 
W . H . H . Piper .................... 
John Brmoy ........................ 
John W . Titley ..................... 
Georne W . Dunn ................... 
Daniel S . Reploglo ....................... 
David L . Reploglo ................. 
John K . Teeter ..................... 
Abrahnm Moses .................... 
Peter Hull ........................ 
SnmuolG . Statlcr, M.D ............ 
Thomas Johnston .................. 
John Beckor ....................... 
David W . Mogle .......................... 
John E . Riegel ......................... 
Reem Davies ....................... 
John W . De@ler .................... 
Bcnjamin LPHowit ................. 
John A . Biddlo ..................... 
J . E . Clev~lnnd, M . D ............... 
T . M . Frtnsett ............................. 
1’. 0 . Hollis ............................... 
Thro . Pierce ............................... 
J . H. Tripp . .:. ........................... 
Ansol D . \Vilhame ....................... 
S . I3 . Eilenberger ................... 
James B . Thompson ............... 
J . S . W . Thompson ....................... 
TV . H . Thompson ......................... 
Thompson Bros ........................... 
lhomne P . Chambarn ............... 
J.L. Jznmy .............................. 
T J & J L . Jannev ...................... 
e i l i inm $ . Swart$ ........... i ..... 
Alexander W.Leisenring ........... 
Semuol W . Hudson ................. 
John R . Leiscnring ................ ~ 

Thomae Burnside .................. 
George Vnlcntino ......................... 
Emnnnel Brown .................... 
Joseph K . Moyer ................... 
William Dri , ps .................... 
C . Mar8hall & r a m  ................ 
Francis D . Wetberill ............... 
C . J . MOI.~OD, M . D .................. 
IIonry Cohurn ...................... 
Milton Conard ......................... 
Wnrren R . Shelmire ...................... 
Joseph Pylc ............................ 
Nnximillhn Flechcr .............. 
Isaac Ghaffer ....................... 
€Ion . George R . Barrett ............. 
James A . Moore .......................... 
Richord Slinm, ir ....................... 
William E . Wailace ...................... 
Cliarlos Reed ....................... 
Hugh W . Appcrlmsn ................ 

George Binley ........................... 

. D&wh ........................ 
Adam Ke?ring ..................... 

John S . Gnyer ...................... 

, . 

~ ~~~~ 

Allegheny .............. ..I AJlophcrty ................ 1870 
Pittsbnrgp .......... ; .......... do ................... H.P.lRi7 

do ....................... ..do ................... H.P.1877 
do ......................... do ................... 1879 

.do ....................... ..do ................... P . 1810 
Eittnnning ............... Armstrong ............... 181b 
Manorville ...................... do ................... P . 1876 
Pine Creek I.”nmace (1) .......... do ................... P . 1681 
Sherrott ........................ do ................... 1’. 1884 
Bnden .................... Bearor ................... P . 1878 
Wost Bridgewater .............. do ................... 1877 
Maria ..................... Bodford ................... P . 1877 

do ......................... do ................... P . 1877 
Now Enterpdso ................ do ................... 1’. 1875 
 do ......................... do ................... P . 1 8 0  
Ostorburph ..................... do ........ ......... P . 1675 
Pat. tonvillo .................... .do ................... P . 1F76 
Spring Hopo .................... do ................... P . 187.3 
Spi4nWMesdow ................. do ................... P . 1878 
Wood%ury ...................... do ................... P . 1800 
Centreport ............... Berks ..................... P . 1870 

do ......................... do ................... P . 187D . do ......................... do ................... (1R79) 
East  Berkloy ................... do ................... P . 1872 
Strnuristown .................... do ................... P . 1881 
Hollidaysbnrgh ........... Blair ...................... 1866 
Will{amsburgh ................ .do ................... P . 1877 
Canton ................... Bradford ................. P . 1R72 

do ......................... do ............... i.. . 1674 
do ......................... do ................... P . 1875 
do ........................ .do ................... 1874 
do ......................... do ................... 1H70 
do ......................... do ................... IRiO 

Lddsburgh ...................... do ................... P . 1872 

do ......................... do ................... 1x78 
do ................ L ........ do ................... 1678 
do ......................... do .................... H.P.1878 

Nowtown ....................... do ................... 1678 
do ......................... do ................... 1870 
do ......................... do ................... H.P. 1H7R 

Point Plemnnt .................. do .................... 1R53 
Earit Manoh Chunk ....... Carbon ................... P . 1815 
Hudsondale ..................... do ................... P . 1r5d 
Mnuch Chunk .................. do ................... 1875 
Bollefonte ................ Centre .................... 1872 

do ......................... do .................. H.P. 1800 
Mndisonburgh .................. do ................... 1877 
Contre Ndk, ................... do ................... 1870 
Contesvillo ............... Chester ................... H.P.1871 
Enibreeville .................... do ................... 1871 
Pewling ........................ do ................... (1881) 
Toughkcnamon ................. do ................... P . 1R79 
Wost Grove .............. cob ur do ................... P . 1873 

..do ......................... do ................... 1’. 1P80 
do ......................... clo ................... 1’. lR78 

wa do ......................... do ................... P . 1823 
Lickinovillo .............. Clarion ................... 1’. 1875 

1878 
Clcarliold ................. Clearfleld ................. 18713 

do ......................... (lo ................... I P . 1878 
..do ......................... do ................... 1’. 1878 

do ......................... 110 ................... P . IPRO 
nel’wicir .................. Columbia, ................. 3’. 1878 
Buckhorn ....................... do ................... 1’. 1879 

New nope ................ Bucks ................... 187t-1 

Shnnn~ndale ................... do ................... P . 
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B . Frank Wobb ..................... 
George R . DVkeman ................ 
Eon . Simon camoron ............... 
D . W . Soilar ............................ 
James Worrnll ........................... 
SnmuolA.Miller ................... 
John F . Uiolicl ............ i ........ 
TlingstonGoddard,M.D ................. 
80hn I I . B m i n  ............................ 
Joseph Willcox .................... 
R . Brcunon ......................... 
H . Perkina ......................... 
Seth Weoks ............................. 
Georgo Doll ........................ 
Clark OIds ............................... 
Caspor Doll ........................ 
John Doll ................................ 
D . R . Cushman ..................... 
Elmor Green ............................. 
B.P.Grittith .............................. 
Alfred Short ............................. 
Samson Short ............................ 
J.K.S offord ............................. 
Wjllinm T . Itussell ................. 
GoorpoW.Etter ................... 
J.~~itohol lStover.-- . - - - - - - - - - - - - - -  
fiamUolU.Grovo ................... 

.Q.x.JRobb .......................... 
David Dunn ....................... 
Eon . Horatio G . Fieher .................. w s HU ott ............................ 
E.C.Summers ........................... 
E . B . Iset t  .......................... 
Jaoob Creps ........................ 

william Baylor .................... 
William H . Richmond .................... 
A . B . Groff .......................... 
William Bakqr Fahnastook, M . D ... 
Willimm D . Gill .......................... 
J . P . Croveling ..................... 
JamesDuffy ............................. 
Ben nmin L . Gurber ..................... 
Charlee T . nrnum ................. 
Thomas Davonport ................. 
C . E . Butler ......................... 
J . M . Courtright .......................... 
%Iton Courtright ........................ 
John B . Urawford, M. D .................. 
EbundL.Dana.:  ........................ 
E.P.Darling ............................. 
H . E . Derr ................................ 
Urbane Dilloy ............................ 
B . p . Dorranoo ............................. 
H.C.G&ea .............................. 
Hamy &koa ............................. 
G.M.Miller .............................. 
Reury W . palmer ........................ 
cola . Bmoo RiOkottS .................... 
H,S.Ruttor .............................. 
Byron Shoomaker ........................ 
A . W . Stodmau ........................... 
William Sbddnrt ........................ 
S . B . Sturdevant, M . D .................... 
Harrison Wriglrt ......................... 
Eon . Hendriok B . Wright ................ 
James D . Brewer .................... 
CTeorgo J, . Bandorson ............... 
Oliver Watson ........................... 

~ o h u  JPeonett ....................... 

William . ..:.Orbison ....................... 

George Gumbert ................... 
A.p. Gardner, M . D ...*.. .......... JohnS.Shder ..................... 
fiaao J . Post ....................... 

H . dBaoon M.D ................... 
A . N . Ham$ ............................. 

E . V . Jnolison ............ ., .............. 
Qen . 'W . E . MoCartnoy ................... 
Paul A . Oliver ............................ 

Geographical oatalogue of jish.oultum'ete-Continuc$ . 
PENNSYLVANIA.Cuntinued . 

Spnrtansbnrgh ............ Crawford ................. P . 1876 
Shippensburgh ........... Cumborland .............. I? . 1870 
Hnrriaburg ............... Dauphin .................. P . 1840 

..do .......................... do ................... 1809 
do ......................... do ................... 1870 

Lingloatown .................... do ................... P . 1874 
Morton ................... Delaware ................. P . 1bd0 

do ......................... do ................... P . 1870 
do .......................... do ................... P . 1881 

Shnron Hill ..................... do .................. 1860 
wilcox ................... Elk ....................... P . 1873 
C0rr.v ..................... Erie ...................... 1873 

do ......................... do .......... L ........ H.P. 1672 
Erie ............................ do ................... P . 1870 

do ......................... do ................... P . 1875 
Fnirviow do P 1870 

do .......................... do ................... 1'. 1876 
North East ..................... do ................... P . 1876 

do ......................... (lo ................... P . 1874 
do ......................... do ................... 1878 
do ......................... do ................... 1879 
do ......................... do ................... P . 1879 
do ......................... do ................... P . 1871 

............... Fayette ................... P . 1b75 
Lemnstem ................ Franklin .................. H.P.1872 
Greenoastle ..................... do ................... P . 1872 
Airy Dalo ................ Huntinpdon .............. P . 1881 
Alexandria .................... .do ................... P . 1881 
HUIlt3UgdOn do P 1880 

.do ........................ .do ................... 18FB 
do ......................... do ................... P . 1808 ......................... do ................... P . 1870 
do ....................... do ................... P . 1810 

SPRlCO Creok .do P 1874 
Iudinua ................... Iudiam ................... P . 1876 

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

~&$%f, ..................... do ................... P . 1b10 

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

.................. ................... . 
EellthYille ................ Jefferson ................. P . 1879 
StaUtO n.... .................... do ................... 1'. 1878 
Donnb~ 8 ................ Lnoknwauna .............. P . 1663 

1840 

do ......................... do ................... P . 1870 
Bareville ................. Lanoastor ................. p . 1808 
Lanonster ................. __.-- .do ................... 1870 

.do ......................... do .................... 1873 
Marietta ........................ do ................... 1807 

do ........................ .do ................... P . 18M 
.do ........................ .do ................... P . 

Horvoyvillo ............... Luzerne .................. P . 1876 
db ......................... do ................... P . 

Rugglen ........................ do ................... P . 1871 
Town Line ..................... do ................... P . 1877 
Wilkes Barre .. + ............... do ................... 1878 

do do P 1876 
do ......................... do ................... P . .  1870 
do do 1876 
do ......................... do ................... P . 1870 
do ......................... do ................... P . 18Gd 
do ......................... do ................... p . h16 
do ......................... do ................... P . 1860 
do ......................... do ................... 1'. 1872 
do ......................... 110 .................... 1814 
do ......................... do ................... 1872 

do ......................... do ................... P . 1870 

do ......................... do ................... 1'; 1868 
do ......................... do ................... P. 1872 
do ......................... do .................. 1'. 18i6 
do ......................... do ................... 1871 

do .do ................... P . 1870 
do do 1877 
do ......................... do ................... P . 1870 
do do P 1873 

MUuOy ................... Lyoomhg ................ 1801 
Willinmaport do P 1870 

do ......................... do ................... P . 1870 

Floetvi .e:.. .................... do ................... P . 
~ C m X l t O D  ...................... -.do ................... P . 1875 

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

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

do ......................... d0 ................... p . 1872 
do do 1874 

do .......................... d0 .................... P . 1870 

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

a0 ......................... do ................... 187t ........................ ......................... ................... 
......................... ................... . 

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

Hame . I Post-offioe . I County . I Year . 
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L.D. IIoflinnn ...................... 
M IIarwn Brooks 
Jamos S t r m n n b n  ................. 
John It.Zberman .................. 
W . A . Moore ............................. 
J . I’earou Mann .................... 
Arthur  Maginnis ................... 
Cnleb Creeson ...................... 
Cherlna W . Orrmliert . M . D .......... 

. .................. 
Jnmca 5. Blair ..................... 

. 

Geographical catalogue of .jish-calturiste.Continued . 

Ludlow ................... McRean .................. H.P.1874 
Groenville Merccr 1875 

1875 
Mercer ....................... ..do .......... , ........ P . 1670 
Sandy Lake ..................... do ................... 1’. 1873 

do ...................  do ................... 1’. 1875 
Lowistown Mifflin 1’. 1870 
Forks Station .............. Mouroo ................... 1’. l8GD 
Oak8 ...................... Mont omcry .............. 1874 

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

.............. .................... 
 do ......................... (fo ..................... 1674 

PENNS PLVANlA.Continued . 

.... ~ 

ROT . ioc l  ltnddnow ...................... 
Jcremiah Comfort .................. 
I’rof. W . KOhandlor 
U . S . Bovor ......................... ............... 

Nnmo . 1 Post-offioe . 1 county . 1 Yonr . 

......................... ................... do do 1874 
William Peun .................. do ................... P . 1065 
South Bothlahem (?) Nortllampton J876 
sunbury .................. Northiimborlland .......... wn ...... ............. 

....................... Amtin glint Cl?pp 
Edward B . Ferne ................... 
Jonsthnu Gilliugham .................... 
William C . Harm ........................ 
Goor G Jnuney .................... 
C . A.c$ngebuky, Y . D 
Newell & Itidgway ....................... 
Alexnntler l’urvos ....................... 
Lewia Tliompson ......................... 
Richard Wood 
Nclaon C h k  
W . I( . Gordnier 
Lewis W . Lyman. 
Hon . A . G . 6imstod ..................... c steams 
B . A . Grwue 
Larog Lymm ............................ 
Simcon N.. Bockwith ............... 
William A . Stutzmnn 
Henry H . Leehcr 
Charles Miller ...................... 
Snmuol Alleman 
John IIulnmcl 
Franklin Weiriok ........................ 
Samuel Saudors .................... 
C . c.Mu8sehan.  ................... 
J.B.Brom ........................ 
Adani Messersmith ....................... 
T3’illiam Reeser .......................... 
Edward Miller ..................... 
Peter Gav!tt ....................... 
J . F.BBlessing ....................... \v . D . Stoddwd ..................... 
S.B.Elliott ........................ 
D . A . s towdl  ....................... 
Abvnni Blartle ..................... 
Ihomna C . T oiuton, Y . D ............... 
Conrad Mitchell .................... 
I . St . Clnir, M. D .................... 
C . L . Goold ......................... 
TV . S.Ad%ms ....................... 
William M. Irvin .................. 
Sarnuel’Gug Wallis ................ 
George Y . RamHey, M . D ........... 
A . A . Bush, M . I) ................... 
A B S rout ........................ 
Jonnthnn Jenkins .................. 
Ron It . P.. Little ................... 
W . E . Littlo ............................. 
6 . n . Kellois M . D .................. 

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

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

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

9; E. Hnsaen&g .................. 

J&b 8Iiearer ...................... 

J.I:enson G h l e  .................... 

........................ ................... do.. do 187:: 
lEGB 

do ......................... do ................... 3859 
do .......................... (lo ................... 1853 

 do do do 1860 

do ......................... do ................... P . 1880 
.do ........................ .do ................... 1879 
do ....................... . .do ................... P . 3878 

Philadelphin .............. Philadelphis .............. 1 
......................... ................... ......................... ................... do do 1’. 1860 

......................... ................... .............. ....................  do do 1870 
Coudersport Potter 2’. 1868 

do do P 1807 
..do do P 1878 
5 .do .......................... do ................... 1875 
..do ....................... -.do P 1975 

Roulette do I-’. leOa 
do ......................... do ................... P . 1850 

TVilliHton ................. _.__-.xlo ................... P . 1877 
Fountain Schuylkill P 18@2 
Pit. man do P 1872 
Salem ..................... Snyder ................... 1077 
Solin’s Grovo do 1878 

do .do 1870 
do ........................ .do ................... 18g0 

Shamokin D m  ................. (10 ................... P . 1881 
Somerset ................. ~ m e r s e t  ................. 1875 
Collov .................... Snllivnn .................. P . 1879 

&o ......................... do ................... I?. 1878 
do ......................... do ................... 1’. 1R75 

Lnko Bun ....................... do ................... P . 1818 
Sonontown ..................... do ................... P . 1877 
Hiokorv Grove ........... 6usqiiohanna ............. P . 1870 
Suqqnehanua .............  do ................... P . 1rb0 
Amot ..................... Tioga ..................... li.P.18G9 
Delmar do P . 1873 
Liborty ...................... ..do ................... p . 1875 
Le\tiabnrgtl ............... Union .................... P . 1874 

do ...................  do do ................... 1877 
h’ow Bcrlin ...............  do ................... P . 1870 
Fnnklin .................. Veuanno ................. 1876 
Reno .....................  do do".:. ................ 1e76 
UtiCa ........................... do ................... P 1880 
McCraw .................. Warron .......... ........ P:‘ 1878 
Slieffield ........................ do ................... 1’. 1870 
Clokey .................... IVwhinghn .............. 1’. 1880 
Morwin ................... Wocltrnoreland ............ 1877 
Now Blorencu .................. do ............. ...,.. H.P.1871 
Seward ......................... do .................... 1’. 1876 
Osterllout ................ Wyoming ................. P . 1670 
Tuukbannock .................. do ................... 1870 

.do ........................ .do ................... P . 1870 
Glenvfilo ................. Pork ..................... (1881) 
Stewart stown ................... do ................... H.P.1879 

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

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

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

~ ~ 

James Nisbct ....................... Pilwtnokct ............... 
George IT . Pitohor ....................... do ......................... 
Newton Doxtor .................... Proridonce ..................... 
John W . Sawror, Y . D ................... do ......................... 
Amos D . Smith ........................... do ............ 

......................... ......................... Alfred A . Hced do 

ItHODE ISLAND . 

Providence ............... 1872 
do ................... 1872 
do ................... 1808 

do ................... P . 1872 
 do ................... P . 1802 

................... do 1871 
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. Jamee Crawford Koys .............. 
E . B . Murray ............................ 
Nnj . Thomas B . LOO ...................... w c 13rornn M.D ................. 
A.’N: nollanh ...................... 
Thomas 0 . Clomson ................ 
M . B . TVillinInS ..................... w . p . Cave ......................... 
J.B.Bntos ......................... 
E . M . Gaillsrd, 8r ................... 
p . c f  . Stonoy ........................ 
. C . Clownoy ...................... 
0 . Bnrbor ........................... 
T. H . Moff& ............................ . . CUI .......................... 
N . f~ . Connolly ...................... 
C.C.Stephons ............................ 
~ i e x . ~ . d t c p h e n ~ ~ ,  jr ..................... 
J . J . 1, ueae ......................... 
XartweIl II . Riser .................. 
S . \V. Bookhart, M . u ............... 
T E . Cloud ......................... 
s Robert Sirnnnton ................. 
Thomas W . Woodward ............. 
T p . Mitoholl ...................... d. . St . J . Mnsyck ................... 
D . N.. pool .......................... 
Stophon I[ . Poolo ...................... 
H.D.Bates ......................... 
William C . Cloveland .............. 
M . L . Dounldson .......................... 
Aloxisnclor MoBoo ....................... 
William A . MoDnniol ................... 
E . C . Mnrkloy ............... J -  

P D . Ro 
R . Thuraton ............................. 
John W . Wood .......................... 
1i . fl . Bullor ........................ 
John L . Wosfmorelnnd, sr .......... 
J I) . C o o p  .......................... 
Androw V Hnldoe ................ 
Dr . 12 . Vam , ..................... 
Alexander E . MoLaurin ............ 
J . 14. . MoLnurin ..................... 
J . J . MoLamin ........................... 
Eli \Tillis ................................ 
D . V . sonmy ........................ 
A. c f  . w . Olymph ................... 
Thomas TV . KO tt 
J r,f . 1% . Ruff M . D ...................... 
LembQrt,I.Jonoe ................... 
prodoriok Vorbor ....................... 
Rev, J . A . Sligh .................... . p . 11 . JIoon ......................... 
CiiriHtopberJonos .................. 
william p . Cnlhoun ................ 
D . 11 . Glenn .............................. 
IshnmL,MoCurry,M.D ................. 
Jan!os Sonborn 
Silos K . Cnnnon .................... 
J . B. Marot .......................... 
Dr . Thomas Q. 0 . Fnhuestook ....... 

. W . lIoyivard .................... 
J . T . Marion .............................. 
JohnII.JPnhony .................... 

E . Edmonde, M . D ..................... 

or ............................... 
P: p . Su8dnth ............................. 

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

Wj1linrn . liuff .......................... 

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

GeograpMcal catabgue of Jish.rmltarisla-Coutinuod . 

SOUTH CAROLINA . . .  

Anderson C . H ............ Audorson ................. P . 
.do ......................... (10 ................... P . 
do ......................... uo ................... 1’. 

Bolton .......................... do ................... P . 
IIoJlitnd’s Store ;do P 
I’yntlle. ton ....................... do ................... 
~ ‘ I O C C a t O W  ..do 
I3arnwoll C . H ............ Bnrnwell ................. P . 
Millottville do p 
Eutltwvillo ............... Uorkeloy ............... ?. P . 
Mount Holly do p 
Ulaok‘ Stoo a Chaster 

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

OnkloT D o p t  ................... do ................... p . ............ ................... ..................... ................... . ......................... ................... . 1tioichburgh .do p 

do ......................... do ................... 1’. 
W~liO’S Mill  do , P 
l’iiaksvillo ................ Clarimdon ................ 
Bells Colloton .,.... 

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

Sooiotp Hill .............. Darlington ................ P . 
EtfiWldgo ................ Edgoflold ................. 
Blythowood Baii-lleld P 
Bidgoway do p 

do do P 
Whit0 Onlt ..................... do ................... p . 
Winnwbormgh do p 
~ o o d w a r i l  do p 
Wnvorly Mills ............ Goorgotown .............. 
~OlloVuO .................. Greenville ................ p . 
FIOOmCbll ....................... do ................... P . 
Groonville C . H. ................ do ................... p . 

do ......................... do .................. P . 
.do ......................... do ................... 1’. 
.do ......................... do ................... P . .......... do ......................... do ................... P . 
do ........................ do ................... I? . 
do ......................... do ................... P . 

.do ................... and er do ................... P . 

.do ....................... ..do ................... 1’. 
Linin ........................... do ................... 1’. 
Snndy Flat ..................... do ................... P . 
Travellor’fl Rest do P 
Board Lnndin ........... Horry .................... P . 
Mullinla Depof ........... i+inrion ................... P . 
Clio ....................... MMnrlborough ............. P . 
MoLrnnn’a Nilla ..do 1’. 

do ......................... do ................... 1’. 
do ........................ .do ................... P . 

Chnppoll .................. Nodarry ................. P . 
Glynr hvillo do 1’. 

do do ..:. 
do ......................... do ................... P . 

NOwbowC.II   do P 
.do do P 

PrfJBpOritY ..do 1’. 
VRughns&llo .................. .do ................... 1’. 
Choolroo ( 1 )  ............... Oooneo ................... P . 

do ......................... do ................... P . 
do do P 

Wnllida do P 

do do P 

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

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

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

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

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

.................... ................... Jb ......................... do ................... ......................... ............... 
........... ................... . ......................... ................... . .................... ................... 

....................... ................... Fnir Play do 

......................... ................... . ......................... ................... ...................... ................... ..do do 
Hi h Falls do 
Oak%’aV ......................... do ................... P . ....................... ................... . 

RHODE ISLAND-Continued . 
9 Ymr . ............. ..... .. ... 

Nnmo . 

.............. ........ .. John - - - - ..-. .-. - -  ..._. ._ _ _  
John ................... - .... - 
Rowland Hnaard . - - .. - ......... - ............. .. .. ... .__ ........ Burliok ._ ...........--. ........ .. .............._____ ...... 

i872 
1881 
1877 
1872 
1877 
1850 
3859 
7878 
iiii 
1843 
1881 
1870 

(1881) 
1876 
1878 
1880 

1881 
1879 
1870 

1881 

3805 
1808 

1859 
1819 
1879 
1R81 
1rb6 
18r0 
1877 
1870 
1878‘ 
1R81 
1878 
181R 
1878 
1876 
1881 
1878 
1877 
1870 
1881 
1881 
1878 
1877 

1870 
1870 
1878 

1877 
1850 
1880 
1878 
18r0 
1855 
1800 
1881 
1874 
1871 
1870 
1880 
1860 
1881 

(1881) 
1860‘ 
1880 
IUD 
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John M . Hendrix ................... 
Joseph W . Hollemnn ..................... 
D . A . Mulkev ............................. 
Jooseph W . dhelor ........................ 
D . A . Smith .............................. . J . W . Stribling ........................... 
Xobert A . Thompson ..................... 
John S . Verner ........................... 
G.0 ttlob Wanner ...... .-. ................ 
COLA . P . Butler .................... 
C . J . Huske ......................... 
Nnthnniel Ramssy ....................... 
Sim son & Simpson ................ 
W d a m  Choioe ..................... 
Henq S . Barley .......................... 
John W . Buekner .................. 
€Ion . Thomns D . Jeter .............. 
E . A.Crawford ..................... . R E . Gnthrie ....................... 
John F . Hinson ........................... 
W . k Wyatt ............................. 

I’ Cwgraphical catalogue of fish-cu2turiclts-Continned . 
SOUTH CAROLINA-Continued . 

Walhnlla ................. Oconee .................... P . 
do ........................ .do ................... P . 
do ......................... do ................... P . 
do ......................... do ............. ... P . 
do do 
do ......................... do ................... P . 
do ......................... do ................... P . 
do ......................... do ................... P . 
do ......................... do ................... P . 

Columbia ................. Richland .................. P . 
 do ......................... do .................... 

do ......................... do ................... P . 
Glenn S rin ........... Spartunburgh ............. 
Spartan&grC . H ............. do ................... 

do ......................... do ................... P . 
Stateburgh ............... Snmter ................... P . 
Unlon .................... Union .................... P . 
Gnthriasvllle ............. Pork  ...................... P . .’.. . .do ...................  do ................... P . 

do ......................... do ..... i ............. P . 
do do P 

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

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

! 

J.L. Jones ......................... Cleo ...................... Bradley ................... 
S . Y . Pierce ......................... Clevelnnd .................  do ................... 
J . R . Hod e ......................... Hollow Rock ............. Carroll .................... 
E n  ene daykine  .................. Huntin don ................... do ................... 
Cof  Geor e B . Akem ............... Nxshv ih  ................. Davidwn ................. 
~ e v  . A . P B n i d  .......................... do ......................... do ................... 

Col . fra 12 . Jones .......................... do ......................... do ................... 
John H.Callender, M . D .................. do ......................... do ................... 
Tom le 0 .Harris, jr ...................... do ......................... do .................. 
C.L.Lewis,M.D ......................... do ......................... do ................... 
Hon . John C . Berris ...................... do ....................... -.do ................... 

James E . Warner ......................... do ........................ .do ................... 
A . F . Whitman ........................... do ................... ._I. ... do ................... 
A . J . Wheeler ............................ do ....................... ..do ................... 
Samuel J . Alexander ............... M w n  .................... Fnyotte ................... 
John H.Garnett .................... Somerville ...................... do ................... 
Jam- T . Smith ................... Brnril .................... Gibson .................... 
Rogers &Sons ..................... Trenton ........................ do ................... 
Thoman D . Clinton ................. Bolirar ................... Hardumnn ................ 
TVillism R . Kamey ...................... do ........................ do ................... 
E . P . ldcNen1 ............................. do ........................ .do ................... 
Charles A: Millor.- ....................... do ......................... do ................... 
AnetinMlller ............................ do ......................... do ................... 
Horace M . Polk ......................... . d O  ........................ .do ................... 
Insac W.Cogpedpo. ................ tDonc villa ................ Haywood ................. 
?dm . W . B . OUR ass ..................... i o  ....................... ..do ................... 
JosephB.Moore .......................... do ......................... do ................... 
F . T . Segmour, 116. D ....................... do ......................... do ................... 
J.B.Brantly ....................... Wellwood ...................... do ................... 
H . M. Clarke ............................ .do ......................... do ................... 
D . 8 . Chnndler ............................ do ........................ .do ................... 
J . D . ldarbury ............................ do ......................... do ................... 
A . F . Austin ........................ Seott’R Hill ............... Henderson ................ 
M . B . Young ........................ Gninesborongh ........... JrLokson .................. 
Oeor e Bend ....................... Pbenrzer ................. Knox .................... 
Prof . Hunter Nicholson .................. do ......................... do ................... 
John B . TnrloQ ......................... do ................... ,. . do ................... 
J W . Wdkor . 1) ................ Durhamvillo .............. Landerdale ............... 
J b h n X A r n d n t  .................... Tony ..................... Lewis ..................... 
T.L.Arnwine ...................... Athbns .................... McMinn .................. 
T . J.Dement .............................. do ......................... do ................... 
W . G . Horton ............................. do ........................ d o  ................... 
H . H . Matlock ...................... Riceville ....................... do ................... 
Parmenio P . Transon ............... Denmark ................. Mndison .................. 
H0n.J. J . Boon ..................... Jmkson ........................ do ................... 
Hon . Milton Brown ..................... ..do ......................... do ................... 
John Y . Keith ........................... do ......................... do ................... 
Daniel S . L w y  ......................  do ......................... do .................... 
E . A . Lindsoy ............................ do ... b ..................... do ................... 
Robort 8 . Linaeey ................................................. ti0 ................... 
T . C . Long .......................... .; ..... % ......................... clo ................... 

John% . Boyd . M . D ................ Knoxville ....................... do ................... 

1881 
1880 
1881 
1880 
1881 
1880 
1878 
1880 
1878 
1870 
18% 
1840 
1879 
1876 
1880 
1870 
1850 
1878 
1877 
1878 
1880 

P . 1880 
P . 1808 
P . 1878 
P . 1878 

1876 
P . 1880 
(P.) 1872 
P . 187b 
P . 1877 

1850 
l’. 1878 
H.P.1880 
P . 18e0 
P . 1880 

(1880) 
P . 1878 
P . 1860 
P . 1R78 
P . 1e81) 
P . 1870 
P . 1860 

1874 
R 1878 
P . 1870 
P . 1868 
I? . 1680 
P . 1872 
P . 1875 
P . 1878 
P . 
P . 
P . 
P . 1877 

1881 
P . 1878 

1876 
P . 1873 
P . 1877 
P . 1809 
P . 1885 

1878 
1870 

P . 1876 
1878 

P . 1870 
(1880) 

P . 1881 
P . 1875 
P 1880 
P . 1878 

8 . 1877 
P . 1880 

TENXESSEE . 
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TENmeSSEE-Continned 

Name . Poat-oBBoa 

Henry T . Johnson .................. Medon .................... 
David E . Parkcr, M . D ................... do ......................... 
Char1c.q lio ator .......................... do .......................... 
Col.l'.C.Ucthell ................... Columbia ................. 
. D . Eern<lon, M. D ...................... do ......................... 

H . E'. Parkor .............................. do ......................... 
E . Doughs Thompaon .............. Chapel Hill ............... 
JohnB.TVi%oitc ............. ._ ........... do .......................... 
J . H . Androws ............................ do ......................... 
A.S. H o ~ a l e i  ............................. do ......................... 
James Mars Mop3 ..................... do ......................... 
Edward 11. ShcegOg ...................... do ......................... 
Edward Williams ........................ do ......................... 
Thomas11.\Viibms ..................... do ......................... 
TV . E . B . Grccn ..................... Dark's Mill ..................... 
JamesH.Parrish ......................... do .......................... 
J E Roan .......................... RivcrStntion ................... 
Giliism JIughes Brown ............ Spriu Hill: ........ ...,.. 
NathnuidB.Chonim ..................... t o  ......................... 
Eev ... A..hompaon ..................... do ......................... 
J.T.S. Thompson M . D ................. do ...................... 
E.Y.,8almon,M.b ................ L chburgh .............. 
James L . sloan ..................... L G c n  ... 6 ............... 
W.1. h l c ~ l m o r  .................... Hockwood ................ 
?=anoia pndc ...................... Ccdrtr H$ ................ 
b . K . Crom.vcll ..................... Gwen Brier ..................... 
Amhlc Thomas ..................... S ringfield ..................... w . . McDowell .................. demphia ................. 
Larkin . Craig .................... Csrtllngo ................. 
B"~kMcClannhnu ........................ do ...... ........_... 
Tumor MMcClanshnn ...................... do .......... ............... 
John (f . King .............. i- ...... BliRtol .................... 
H&y Fry ......................... Gnllatin .................. 
J . J$ . Eowison ............................ do ......................... 
J Q ~ C ~  SO cr ............................. do ....................... 
Dr . 0 . G . !~ i l~on  .......................... do ......................... 
John AI . Shuto. ........................... do ......................... 
Jonnthen Wnlker .................. Nnvo Hill ................. 
Williom David8on Smarth .......... MoMinnvillc .............. 
WilliHm 0 . Whitson ...................... do ......................... 
T~OIIIIIE E . McColloch .............. Viola, ........................... 
J . T . Gallowny ..................... Dukodom ................. 
12 . S . Nurrell ............................ do ........................ 
Isnao JOY .......................... Bnein Spring ............. 
~Villiam'Bcaslcy ................... Boaton .......................... 
S . E'. Glnss ......................... Franklin ........................ 
Hon . John B . MoEwcn ................... do ......................... 
Thomnlr 10 . Perkinn. or ................... do ......................... 
E . \V . Buford ...................... Thompson's Station ............ 
Thon;naL.C~ltz .......................... do ......................... 
Willisin B . Patton ................. ..,.... do .. : ...................... 
W . J . Zellmr ............................ do ......................... 
John S . Clnybrooko ................ Triuno .......................... 
Snmiiel Potkins ......................... do ......................... 
col  . Jamw lIalnilton ............... Lcbnnon .................. 
J . Pctcr Unshirw ................... Mount Juliet .................. 
J . JV.Mar.ton ............................. do ......................... 
p . p C s ~  U. Cnrvcr ........................ do ......................... 
~ . p . ~ n w t i l o n  ................ ....,. ...... do ......................... 

B . F . Atwood ...................... Grant ........,............ 

J . . Millor .............................. do ......................... 
DcroF.MillE ....................... Henderacnvillo ................. 

ChallCs E. F d 8 O I I  ...................... do ......................... - 
TEXAS . 

. 
Conntg . Yem . 

Mndison .................. P . 1880 
do ................... P . 1680 

do ................... 1866 
do ................... P . 16M 

Man ................... P . 1880 % ................... 1605 
do ................... 1875 
do ................... 1678 
do ................... (1881) 
do ................... P . 1878 
do ................... 1875 
do ................... P . 1879 
do ................... (1881) 
do ................... (1881) 
do ................... P . ...... do ................... 1'. '1878 
do ................... P . .  1x70 
do ................... 1'. 1857 

s .. do ................... 1'. 18i6 
Moore .................... 1'. 1876 
~ c r r y  ..................... 1876 
Roano .................... P . 18jR 
hbor t aon  ................ I? . 1880 

do ................... P . .  1879 
do ................... 1875 

Sholby ............... >+ ... lI.P.1876 
Smith ..................... P . 1878 

...... do ................... P . 1~19 
do ................... p . 1879 

Sullivan .................. P . 1860 
Sumncr ................... P . 18j0 

do ................... P . 1879 

..do ................... 1'. 1881 
(10 -: ................. 1875 

do ................... P . 1880 
Union .................... P . 1878 
TVnrrcu ................... 1880 . 

do ................... 1879 
do ................... 1'. 

Wa%kloy ................. P . 1880 
.do ................... P . 1860 

Williamson ............... P . 1880 
do ................... P . 1810 
do .................. 1870 
do ................... P . 1866 
do ................... P . 1875 
do ................... P . 1881 
do ................... 1'. 1670 
do ................... P . 1869 
do ................... P . 1800 
do ................... P . 1805 
do ................... P. 1808 

Wilaon ................... P . 1675 
do ................... P . 1878 
do ................... P . 1678 
do ................... P . 1875 
do ................... Y . 1878 

do .................. 1'. 1880 
Maraha ll .................. P. IS@ 

...... do ................... 1'. lem 

do ................... P . 1877 

do ................... P . 1879 

do ................... P . 1874 

John W . Goodo ..................... Bellville .................. 
William Th.tmpson ................. Nclsonvillo ................... 
W.p. NcIUnnoy ......... ....,..... Blanket ................... 
J&nB . pondloton ....................... do ......................... 
W . \V . ~ ~ 1 l d c r a o U  .................. CUEECra ................... 
William cf . Hnmpton ............... &rmitIIge ..................... 
Joljn 1j . &nacr8on ................. Red Eil l ._  ...................... 
John A . B r y ~ n ,  8r .................. \vhitc Sulphur springs 
J . Loo Falrcs ....................... YclIiuncy ................ 
Ianno p . GriLpcs .......................... do ......................... 
George White ............................ do ......................... 

Austin ..................... P . 
..do ................... 1881 

Brown .................... P . 1879 
do .................. 1'. 1680 

CREs ...................... P . 1877 
.do ................... P . 1878 
do ................... P . 1876 ......... do ................... P . 1876 

Colliu ..................... P . 1849 
do ................... P . 1805 
do ................... P . 1870 
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E C . Smith ........................ 
Col . J . W.Kidd .................... 
Arthur O’Eeeffe .................... 
It . 1 . Hancock M . D ............... 
Alfred Modlod ..................... 
John L . Uonner .................... 
Washingtron Steward ..................... 
John H . Ashlo .................... 
Samuol A . CooE .......................... 
JosseeLoonoy ............................ 
Willinm Pennington ................ 
a m p d e n  Wilson ................... 
J . A . Ymtin  ....................... 
J . C . 0 . Winch ..................... 
T . W . Winaton .................... 
Prof . Jas or St arr .................. 
Thomns 8 . Nost ................... 
Robert P . Mayo .................... 
B . M . Godf~oy ...................... 
0 . A . Godfroy ............................ 
J . 1) . Itnnkin, M . D ...................... 
S . S . Walkor ............................. 
0 . Wiloy ................................. 
R . Wilov ................................. 
Samuel ken ........................ 
T . N . Wado ........................ 
&.A. P . Brown .................... 
M . D . Ii . Tfiylor. M . I) ................... 
Hon . J . P . Boamer .................. 
L . W . Carothers ...... ............ 
W . T . Barnes ...................... 
G . C . Cbambers ......................... 
J . Monroe Connor ........................ 
W . T . Connor ............................ 
B . 0 . Hiunaut ...................... 
Henry Y . Rjan .................... 
C . A . Dcnieon M . I) ............... 
J . IL . Dinkins ..................... 
Hou . John Enncaok ...................... 
Ban . XV . A . PiLta ......................... 
.Hon . William C . Walah .................. 
B . H.Bawett ....................... 
C . B . Breedlove .......................... 

.Zen . I) . C . Giddinga ...................... 
A . Lauraiuo .............................. 
T . W . ~ o r r i R s  ............................ 
J . B . Cauipboll ..................... 
Thomns C . Clay .................... 
Goorgo Stratton M . L) ................... 
Julca A . Randld .................... 
Willinm Elliott .................... 
C . L . Bouzor .............................. 
J . Allen Cmno, jr ....................... 
W . W . Mumford ......................... 
C . B . Wilson ............................. 

Rev . E . II . H&rn .................. 

Gwgraplkhzl cataloguo of ~8h.culturistcr-Continued . 
TEXAS-Continned . 

Nam a 

Mount Blanco ............ Crosby .................... P . 1878 
Dallns .................... Dallas .................... P . 1880 
IIono Grove ............. Fiwuin ................... 1’. 1876 

1880 
Ri&landrillo (1) ............... .do ................... P . 1876 
Staward’s Mill ............ Frcostono ................. 1’. 1860 

do ......................... do .................. 1’. 1877 
Denison City ............. Gragson .................. II.P.1880 

do ......................... do ................... 1’. 1876 
do ......................... do ................... P . 1870 

White Wright .................. do .................. 1’. I880 
Iron Bridge ............... Greq-; ................... 1850 

Houston .................. Barria .................... 18EC 
Joneaville ................ Harrison .................. P . 
Yale Seminnry(?) ......... Henderson ................ 1876 
Jacksborough ............ Jaok  ...................... 1873 
Brookston .... ? ........... Lum m. ................... P . 1874 
Groeebeok ................ Limestone ................. P . 1871 

do ......................... do .................... P . 1880 
do ......................... do ................... P . 1881 
(10 ......................... do ................... P . 1870 
do ......................... do ................... P . 1877 
&J ......................... do ................... 1865 

~ o s q o  ........................... do ................... P . 1879 
Molua ....... ? ................. do ................... I? . 1876 
Jcfferson ................. Mnrion ................... 1870 

do ......................... do ................... P . 1870 
Relleysvllle .................... do ................... P . 1874 

‘Thornclnlo ................ Milnm .................... P . 1880 
Dfiinperflold .............. Morris .................... P . 1878 

.do ... , ..................... do ................... P . 1x80 
do ......................... do ................... P . 1876 
do ......................... do ................... 1’. 1880 

_ _ _ _ _ . d o  ...........,....... _.____do ................... P . 1872 
Corsiann ................. Naver~o  ................. (1870) 
Clmrksville ............... Red River ................ P . 1877 

1877 
Austin ..................... Travis ..................... 1874 

do ......................... do ................... 1874 
do ......................... do ................... 1874 
do ......................... do ................... P . 1876 

Brenham ................. Wtwhington .............. P . 1877 
do ......................... do ................... P . 1808 
do ......................... do ................... T . 1870 
do ......................... ao ................... P . 1880 
do ......................... do .................. P . 1877 

Ga HI11 ........................ do ................... P . 1878 
In&pondence .................. do ................... P . 1880 

do ......................... do ................... 1876 
1808 

Taylor .................... Williamson ............... 1880 
do .................. .‘ ...... do ................... P . 1880 

(1880) 
do ......................... do .................... l’. 1181 
do : ........................ do ................... P . 1870 

Rn a&~lo ....................... do ................... P . 

Kilgoro ............................................ P . 1877 

Centor .................... Sholby .................... P . 

TVn~liingt~n .................... do ................... P . 
..do ... L ..................... do ................... 

Charlea W . Xockwood .............. Centerville ................ Davis ...... ..’. ............ 
William Foxloy .................... Kapvi l le  ....................... do ................... 
Androw J . Allrod .................. Fremont .................. Piute ..................... 
James E . Whitlook ....................... do ........................ do ................... 
Prof . Joseph L . Barfoot ............. Salt Lnke City ............ Salt Lako ................. 
IT . J . ltioliards, M . D ..-( .................. do ......................... do ................... 
Canuto Potorson ................... E hraim .................. Snn Pete .................. 
~ ; i c ; ~  ..F; ................. &nt! .......................... do ................... ................. Conlville .................. Summit ................... 
Stc hen S . Vorthington ............ Grnntsvillo ............... Too010 .................. W d b  Atkin ...................... Saint Georgo .............. Washington .............. 

UTAH . 

1871 
P . 1878 
P . 1878 
P . 1878 

1878 
1880 

P . 1881 
H . P . I ~  

1878 
1870 

P . 1878 
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~ 

A . E . Manum ....................... 
W . K. . Peakc, ........................ 
Gideon B . Ridley ......................... 
A . Nichols .......................... 
Mrs . Almn Chittendon Daw ........ 
John J . RIrlHoy .................... 
Oscar D . Baldwin .................. 
R . Burgess & Sons ................. 
M.S.Colburn ....................... 
Uhnrles F . Orvis .................... 
Perry H . Thompson ................ 
Uanfel G . Smith .................... 
Mia . L'. J . 13nI.uard .................. 
Uhiwlos Cobb .......................... 
L . A . Drew ......................... 
Solomou . JohnH ..................... 
Wesley M . Johnson ...................... 
I1 . G . Boiwdiuan ................... 
3'. J . I t ~ M n s i m . ~ .  ................... 
Uriali C o h 1 ~ n  ..................... 
(i.U.Gi~i8ivohl ..................... 
Noblc 1% . I<inIleY ................... 
Hornce D . Striitton ....................... 
G . M . U1ltlibertson ................. 
(;eort~o M . Militin ....................... 
u01& 1'. Goodric:h ................. 
I I ~ ~ ~ ~ ~  L . Lounnrd ......................... 
E.A.Smith, M.D ........................ 
\V 1% .Williams ......................... 
L I ; ~ ~  . i:~tlfield Proctor .............. 
E . N . Mrcndigo ...................... 
Alfre(1 N . 13rtkeI'. ................... 
William II.Bond 
p . G . Wight ............................ 
Noah E . Gifford ................... 
Percy W . Johnson ........................ 
Willinm P. Jollnaou ...................... 
\V li . Ll.On .............................. 
&io1 C . TvVotberby ..................... 
Sputioer & S t e w i d  ................ 
wallnco Steward, M.D ................... 

. ...................... ~1I : :~ lnev  c Colton 

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

............ ............ ............ 
Charles Clement .......................... 
Dr . Mid(1leton Uoldsmit.11 ................ 
3'. S . Hill0 ................................. 
G . €1 . R ~ y ~ o l d s  ........................... 
T ~ ~ i l l i : i m k . ~ ~ . R i p l e y  .................... 
J O ~ I U  P . Williams .................. 
IIonry n . Noble ................... 
j . ~ . ' ~ o b i ~  ................... .,.. 

~~~i~~ rr:trwr .............................. 
]ill, .~ol~ A I. uivis 

N,.ls,, ll l J t l l l ~  
L . 1% . ~r , , \ r .  ........................ 
c . c . ~ v ~ ~ ~ r ( . n  ...................... 
<J. 1) . I<rid~i i~nn ..................... 
llicIinr(1 Dtndloy .................... 
]?r,.~l l.i, .I< .\V . Childs ............... 
1. . (; . CI',.HAy . (;. 1CrORt. .............................. 
(;eorpi, I? . Gale. M . D ..................... 
11 . 1% . LllwreIlce .......................... 
N . 31 . prrry .............................. 
E . :j . Jtic.l~.irdson ....................... 
~ ~ ~ ~ f ' ~ ~ ~  Sc,,t. t ............................. 
J . R . N(~uree ....................... I 
~ 1 ~ ~ ~ 1 ,  .s Unryetl .................... 
J . l1011ry JCitlilor 
Willinill C . Itthymonit ............... 
Uomor W . Tail  ..................... 

lennc I) . TlIbbB ........................ 
CIinrles EIBnrber, M.D ............ 
13 . Marc ~ n t t . i H 0 1 1  ........................ 
Jalllcs ~lcl lroen .......................... 

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

Al&l P . W~rOO~O~k ................... 

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

................... 
GBOI.K:O \V . I@l .................... 

Bull . U . S . F . C., 

Oeograpltical catalog tic o~jish.cuZ~urists-Continued . 
VERMONT . 

___.. 

Nnmo . I Post.office . I County . 1 Yenr . 

Bristol .................... Addison .................. (1880) 
do ........................ do ......... .'. ........ 1856 
do ........................ do ................... P . 1874 

l a s t  Middlobury .............. do ................... P . 1872 
Middlebury .................... do ................... P . 1877 

Starlsaboruugh .................. (lo ................... 1'. 1878 
Bennington ............... Bennington ............... H.P.1876 
BiietoryPoint ................... do ................... (1881) 
Ma.nchester ..... ......._.. _____.do ................... 1876 
Poivnal Centre ................ do ................... P . 1871 
South Shnft.sbury ............... do ................... P . 1870 
Snint J ohnsbury Centre .. Cnledonia ................. 1877 

do ......................... do ................... P . 1878 
Burlington ............... Chittondon .............. 1 P . 1897 
lluntington .................... .do ................... 18t0 

do ........................ do ................... 1'. 1876 
Milton ........................ do ................... 1'. 1875 
NorI, 11 Underbill ................ do ................... P . 1870 
Vershiru .................. .Oyy ................... P . 1875 

West lioudolph ................. do ................... P . 1b77 
Craftsbury ................ Orlenns ................... I? . 1867 

do ........................ do ................... 1'. 1878 
Greensborough ................. clo ................... 1878 

do ......................... (10 ................. P . 1850 
Brandon .................. Rutland ................... 1870 

do ......................... do ................... p . 1r 78 
do ......................... do ................... P . 1872 
do ........................ do ................... P . 1x80 

Contre Rutland ................. do ................... P . 1870 
Cuttingsville ................... do ................... II.P.1870 
Dnnby ......................... .do ................... P . 1857 

P . 1874 ......................... ................... (10 do 
..do ......................... do ................... 1'. l ~ j g  

Dnnby Four Comers.'.. ......... do ................... P . 1876 
do ........................ do ................... . 1878 
do ......................... do .................. P . 1878 
do ........................ .do ................... p . 1878 

.(IO ......................... do ................... p. 1879 
Enst C l a ~ o ~ ~ d o n  ................. do ................... H.P.1~70 

do ..................... do ................... 1870 
Laat Wnllingford .............. do ................... P 1874 
I'ittsford ....................... do ................... p . 1872 
Itutlaud ......................... do ................... 1679 

do ......................... (lo .................. P . - 
do ........................ do ................... P . 1805 
do ......................... do ................... P. 1872 
do ......................... do ................... P . 1870 
do ......................... do ................... 1870 

Sbrowsbury .................... do .................. 1878 
Tinmouth ....................... do ................... P . - 
..... do ......................... do ................... P . - 

do ......................... do ................... P . 1870 
Wallingford .................... do ................... H.P.1878 

(10 ........................ ..do .................. P . 18.57 
.do ......................... do ................... P . 1M71 

Wello do. P -- 
do ......................... do ................... 1869 

Xnst Calnis Wnshington P 1875 

Wrctorbury .................... .do ................... 1'. 1875 
B ~ l l o i v ~ '  rille ............ \vindham ................. II.P.lRG6 
Br.ttI.leboroug1~ ................. do .................. (1881) . .do ...................... ..do .................. 1872 

..do ......................... do ................... 1805 
do ......................... do ................... P . 1878 
do ........................ (10 ................... P . 1808 
do ......................... do (1881) 
do .......................... do ................... 1875 

..do (lo P '1875 
do ......................... do ................... 1870-'78 

Duromnrston do P. - 
(h'nfton ......................... do ................... 1865 
Wilmiilgton do 1'. 1870 
Rriilgomnter Windsor 1876 
che8tor ................... do ................... P . 1870 
North Pomfrot ..do II P.1874 

Snlisbury ..................... ..do ................... P . 1874 

................... do 0 .................. 11'. 1850 

. 

.................. . .......................... 
......................... .................. do a. (P.) - ............... ............. . 

do .......................... do ................... 1'. 1877 

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

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

82-25 July 3, 1883 . 
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A . J . RUHH ...................... 
J . IC . I’olk Chnmborlin ............. 
Owc-n Monroo Chocla .................... 
Gardnvr Winfllow ................. 
Tlioriins J . Whitcomb .............. 
Daniel \V . Hazelton, M . D ................ 
Goorgo E . I’orsoiis . . ~. ......... 
hlorritt (. . E‘:dniiiuils . M . D ......... 
Charles 1% . IGvrclta .................. 
George B . French .................. 
F . A . l’orsons ......................... 

Geographical catalogue of $alwultut*i&- Continued. 

VERXONT-Continued . 

Norwicli ...... ............I Windsor .................. P . 1881 . 
Powfrut ........................ do ................... P . 187G 

do ........................ do ................... 1’. 18G5 
South Pouifret ................. do ................... P . 1870 
Sp?ingtidd ............... i ..... do ................... H.P.1808 

do ......................... do ................... P. 1867 
Wost Bridgowntor ............. do ................... lT.P.1870 
Wcston ......................... do ................... 1804 
Winclnor ........................ do ................... P . 1871 
Woodstook ...............  do ................... P . 1873 

110 ........................ do ................... 1’. 1877 

Name . 

. _.__~~_______ ~ 

William W . Womaok ............... Clifton Forge ............. 
It . M . Brown, .&I- .................... Amherst C . H ............ 
C.ipt . Tlioiiiiis . .  Doyle ............. Staunton ................. 
W . L Bumgarduer ....................... do ......................... 
Miclinel Gmybill ................... Amsterdam ............... 
A . K . Layman ...................... Daloville ........................ 
1ViIli;im G . Nininger .................... .do ......................... 
Nnsh J . Baker ...................... Fincastle ...................... 
Alfrod Beokley ......................... .do ................... 
Henry Booze ............................. do ......................... 
B . C . Hodrick ....................... woods  do ................... 
Lowi- Enusman, jr ..................... do ......................... 
Willjam J . Price ........................ .do ....................... 
Lrwis Bliiiev ............................. do ......................... 
J d i n  13 SrHilor .................... IIn makertown ................. 
W . 11 . C~i r i r~ ings  .................. OlbHiokorG ................... 
Mndison FlaUagm ................. Flann Tan’s ills .......... 
Willinni E . Gray .......................... d% ......................... 
A.’John Singleton .................. Delaplane ................ 
A m W n l l  &.I. n ..................... Markhnm Stntion .............. 
Henry M.’ l’rioe, M . D .............. Antiooh .................. 
Lewis L . Thomns ................... Xidgemiir ................. 
William A . Carter .................. Tan Yard ................. 
Thotiins Willinmson ................ Leosburgh ................ 
J Tllom son Brown ............... ! Arrington ................ 
li Clay &ker ...................... Qordonsville .............. 
\Villi;Lm M . Baker ...................... do ......................... 
(io11 . Jaoic.8 G . Field ....................... do ......................... 
X i  . Barton I-taxall ......................... do ......................... 
M . A . Miller ...... ..A ..................... do ....................... 
J . w . itameg ....................... Conetoel .................. ................. ................ J a r n ~ ~  1I . .Jmning:a Dnnvillo 

I Post.oftioo . 

____ ___ . 
Alloghmy ................ 3873 
Amhorst ................. 1868 
Auyls  ta .................. P . 1871 

do ................... 1’. 1874 
Botetollrt ................. P . 1877 

do ................... 1’. 1876 
do ................... P . 1810 
do ................... P . 1878 

 do ................... 1’. 1878 
(lo ................... 1’. 1876 

woods  do ................... 18g0 
do ................... P . 1879 

.do ................... P . 1858 
do ................... P . 1877 
do ................... 1’. 1878 
do ................... P . 1878 

Cumberland .............. P . 1800 
do ................... P . 1878 

Fauqnier ................. P . 1881 
do ................... P . 1871 

Blovanna .................. I? . 1879 
H y  .................... P . 18r0 

0 ................... 1’. 1870 
Loudoun .................. H . 1873 
Nelson ................... 1874 
Orange ................... P . 1870 

do ................... P . 1880 
do ................... P . 1875 
do ................... 1’. 1870 
do .................. 1’. 1879 

Pitts lvnnin .............. 1’. 1873 ..... i o  ................... 1’. 1878 

County . 

.................. Willinin J . i;rown 
John A . Slugliter, M . D ................. 
P . n . .Palmer ....................... 
Lovol Wslbers . Williams ............... 

n .................. 
........................... 

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

.. . .................... I I I- 

................ Kentuck .... du ................... IJ . 1880 
do ................. ..... do ................... 1’. 1x77 

Laurel Grove ..... o ................... P 1877 

Mnlmnison ...................... do ................... 1 l’. 1t115 
Big Liek 0) .............. Roanoke .................. P 1881 

.......... ................. do .... i o  .................. 1’. 1878 

 do ................. ..I.. .... do ................... 1 P: 1881 

MnrEB . Moomaw ......................... 
John Nnrtin Kittinger ............. 
B . J . Chalm~?n .................... 
Tlioluns LOWR .......................... 
J . J . Moomwv, M . D .................... 

VIRGINIA . 

do ....................... do ................... P . 
Poago’s Mill ................... do ................... 1’. 
Salem ........................... do ................... 1’. 

do ......................... do ................... (P.) 
.do ....................... ..do ................... 

Joliii W . Kibblo ......................... do ......................... 
Ihv id  E . Trout ......................... do ........................ 

do ......................... 
Willinru X . Diinlnp ................ Korr’s Creok .............. 
Alexnndur Wbito ........................ I 

J i t m c s s  S . Persingor ....................... do ....................... do ................... P . 
George G . MoConkey .................... do ................... I. ..... do ................... P . 

1876 

1876 
W . W . Brand ............. ..........I Catawba : ............... ..I.. ..... do .................. 1 P . 1x76 

do ................... 
do ................... P . 
do .................... 1’. 

Kookbridgo ............... 1’. 
Jolin A . Liink ..................... 
COI . Blarahnll MaDonrtld .............. ................. 

................. ............ 
(3eorw ,II . Millor ................. 
John IT . Downing .................. 
JDhl?S . Apporson, M . D ............ 

1872 
1870 
1876 
1870 
1870 
1878 

1880 
1877 
187X 

1860 
1878 
1870 
1877 
1870 
1870 

1877 

1x74 
Lexington .............. 

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

MoRomy‘s Mills (1) ..... 
Flouburgli ............. 
lowti IIOUHO ............ 
Liniloii ................. 
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Name . 

G . W . Wilson ....................... 
R . H . Espy ......................... 
E . Hamm611d .. I .................... 
J . J . Iiobriu ......................... 
J .O .Cln ik .M.D ................... 
Chnrlcs Sohnllno ......................... 

.__ 

P O H l . O i f i C O . ,  County . Year . 
Bay Contro ............... Pnoi5c .................... (1853) 
Oy~torvillo ..................... do .................... (1853) 
Ckpross .................. Whntrom .... c ........... 1863 
Chtago Glon .............. Yakinxi .................. P . 1880 
Paliimn .......................... do ................... P . 1880 

do ......................... do ................... p . 1880 

. 

WISCONSIN . 

- .. 

John G . Johns6n ................... Meadowvillo .............. Barbour .................. 
William TV . Johnson ................... ..do ....................... ..do ................... 
.JohnA.Trimble .................... Overfiold ....................... do .................. 
IRsao nr . Post ........................... .do ........................ .do ................... 
T . P . R . Brown ..................... Pyliipi ....................... .do ................... 
Luther C Elliott 0 ......................... do 
Job H . (;lascock ......................... (10 ......................... do ................... . JaIueHE . I-IRll ............................ do ......................... do .................... 
J.L.lIa11 ..................... .......... do ......................... do ................... 
11 . J . Thompson ......................... .do ...................... .do ................... o . I ~ ~ O T Y I !  LR Fever ................. Buhkor Hill .............. Borkeley ................. 
a d a m  M~cliaol ..................... Black Rook ............... Grant .................... 
J O S ~  11 V 'IVillianis ................ Wil1iamsyor.t .................... do ................... 
J . 2 s ~ g g  ...................... Clintonvi lo ............. Groenfirior ................ 
non . it . I? . cnnis .................. Lowisburgh ................... .do ................... 
j o h n  w Harris do do 
I-Ion.CocilClay Ronccvarte _ _ _ _ . _ d o  
\vallaoe s . Racier ................... Williamsburgh ................ do ................... 
\~ i ] l iam V . Herriott ................ Romney .................. Ham shim ............... 
Cllrist. ia1l s . whi te  ....................... do .......................... $0 ................... 
jOllU R . Donohoo ................... I?airviuw ................. Hancook .................. 
~ ~ ~ l ~ l t o l  Edio ....................... NowCumberlnnd ........ : ...... do ................... 
J ~ I U ~ S  S . li'rc!eman ........................ do 
~d s Alexnndor Idooreilcld Hard 
.. . Dasher ....................... Peru ......................  do ................... 

uol . Francis Yat@s ................. Charlostown .............. Jofferson ................. 
H ~ g h  Bnllard ...................... Indian Creek ............. Monroe ................... 
D . A . Mann .............................. do ......................... do ................... 
J . 1 ) . Beard ......................... Johnson's Cross Roads ........ ..do ................... 
Jnluos M . Jolinson ...................... .do  ......................... do ................... 
\Wliam B . Ryan ................... Red Sulphur Springs ........... do ................... 
Hcury B . Milfer .................... Wheelix$ ................. Ohio ...................... 
M11um Koaton ..................... Forust 111 ............... Summers ................. 
Androw Mann .......................... do ......................... do ................... 
N . If . Lowry ....................... Hinton .......................... do ................... 
liobert C . LiUy ..................... Jnmping Brnoh ..........  do ................... 
J . J . Bailey ........................ Astor ..................... Taylor .................... 
Patrink F . Dartlett ...................... .do ................... ...,.. do ................... 
Siha P Bailey ..................... Flcminpton ..................... do ................... 

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

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

................... ................ .................... ......................... do . . ................... 
p t t  cunninghnm ................... do ......................... $0 ................... 

Eppn i.. &mth3tt ................... Parkersbnrgh ............ Wood ......... .,. ......... 

-~ .. 

P . 1R78 
P . 1877 
P . 1881 
P . 1881 

1873 
1881 
1875 
1874 
1871 
1875 

P . 1860 
P . 1881 
P . 1879 
P . 1881 

1875 
1876 

(1R79) 
p . 1877 
p . 1879 
1'. 1877 
P . 1879 
P . 1879 
P 1878 

1878 
p . 1878 

1878 
p . 1877 

1880 
p . 1880 

1x79 
P . 1881 
P . 1881 

1878 
P . 1881 
P . 1880 
P . 1870 
P . 1880 . 

1880 
P . '1870 
P . 1879 
P . 1870 

. 

. 

AI honso H . Doty .................. Grnntsburgh .............. 
13 . f . low  yard ........... I .......... AIIO& ..................... ..................... ......................... rllc!uandor l'rantise do 

[,.R.Goodall,jr .......................... do ......................... . (;oodnll . ST ............................ do ......................... 
Jalllus MCCloUtl ........................ .do ...................... 
L . S . ~ollustbn ...................... I'Ort,nge ......................... 
1 .. lijt~li IIiukaon .................... POmOtto ....................... 
1. .. (. . i:urtis ........................ Roicky Run 
J . c . Uunltlnn, M . D .................. Ciunbridgu. ............... 
J ~ I ~ I L ~ B  Mnthison ........................... do ......................... 
ljl()lllilsC.Sl:~gg .................... . . d o  ......................... 
 or .  rillin in in '1 . Smith .................... do ......................... 
11.\7, W&lior ........................... do ......................... 
IC. L R W W ~ C ~  ........................ Tolton Creok ................... 
(.hi. isto )her nlttcliinson ............ Bcutomu .................. 
JRUOS l!3allnntino .................. Bloomiugton ................... 

I'&r L.,~~Ul'lQIld ................... LOdi ............................ 

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

, s 
J J I ~ ~ ~ O  ~ ) u n t ~ i i i f l ~  ..................... Miidifion ........................ 

\Volch ........................... do ........................ 

Burnett ................... P . 1879 
Columbin, .................. P . 1878 . 

do 1x78 

do ................... P . 1874 
do ................... 1'. 1874 
do .................... 1875 
do ................... 1878 
do ................ (18RO) 

Dane ...................... 18r0 
do ................... 1877 
do ................... 18FH 
do ................... 1870 
do ................... 1877 

.do ................... 181b 
(10 .................... 1868 
do ................... H.P.1876 

Grant ..................... P . 1877 
.do ................... P . 1872 

................... 
do ................... P . 1877 

-~.dO ................... Z.P. 1875 
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Fmnk .L  . Greer ..................... 
Alfred Palmer ...................... 
William W . Pra t t  ... ? .................... 
James N . Bornh .................... 
Robert Chandlcr .................. 
Lucian Dewey ..................... 
Theodore Hail ..................... 
John hlurray ....................... . W.E. Rowe ....................... 
S:mncl W . Reeso .................. 
Goodwin Lowrey ................... 
Willinm T . IIenry .................. 
'William L.inyon, jr ...................... 
Cnlvrrt S cn$lcy ....................... 
John Ii . qiviau, M . D .................... 
Mark Douulna ...................... 
Abnor I) . Polleytl ...... ............... . Dem stur D a w n  ................... 
Charyes Hennemnn ................. 

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

Geographical catalogue of ~isl~-ciclturists-Continued~ 

WISCONS1N.Continned . 

Bloomington .............. Grant ..................... P . 1879 
Boscobcl ....................... do ................... Ii.P.18G4 

do ........................ .do ................... P . 1875 
Lnncustcr ...................... do ................... P . 1880 
Montfort ....................... do ................... KL'.1877 
Patch Grove ................... do ................... 1'. 1878 
Potosi .......................... do ................... 1'. 1870 
Woodmnn ...................... do ................... H.P.1872 
Aronn .................... Iowa, ...................... P . 1800 
Dodgovillo ...................... do ................... 1875 
IIitleun Station ................. do ................... H.P.1873 
Minora1 Point .................. do ................... 1877 

110 ......................... (lo ................... 187G 
..(lo ........................ do ................... 1877 

do ........................ .do ................... 1874 
Melruse ................... JackRon .................. 1872 

(lo ......................... do ................... II.P.1877 
Sontinu1 .................. Juneau ................... 1x80 

Burr Oak ................. La CI.0880 ................. I> . 1878 
Alinnpco .................. 1 Kewauneu ................ JI . 1874 

................... I ...... ................... r . 

Name . 

IIcnry H a d 8  ..................... 
Ellwin Johnson ................... .................... 
John E . Jones ..................... ................... 
0 . . Minor ........................ .................... 
Joseph fl . C l a v  ............... ................... 
non . John W . %lackfltonc ......... 
Joseph Jnckesch .................. .............. 
C . 17 . Dunbnr ...................... .............. 
W . C . Silvt~illrorn .................. .................... 
GUOrgu c . Y"l1UE .................. ..................... 
John F . Antisdell ................. .............. 
Jolin Grilfin ................. .............. 
Rielxnrd T . W . Cole ................ .................... 
Alexaudcr II . Moll ................ 
Ti Ann Yoiinpi Wort nn 

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

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

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

I Post.office . 

do 1878 
(10 P 1872 
do E.P.1878 
(10 ................... 1872 

.do ................... 1870 
do 1870 

Mnnito\voc ............... P . 1870 
Marathon ................. 1880 

do ................... 181b 
do ................... 1870 

Milwaiikee ............... 1870 
Monroe ................... P . 1871 

do ................... P . 1878 
do ................... P . 1875 

OutaRnmic 1IL.P.1876 do ................... 

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

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

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

county . 

. 
Philip Pfnff ........................ 
C.\locr Sikue ........................... 
.A. G . Littlefield ..................... 
Samuel Thornsou ................... 
Th. ume J . Loathorberg ............ 

1 Yenr . 

.. 
Pcpin .................... 

.do ................... 
Tronton ( 1 )  ................ 
O~coolri Mills ............. 
Henrietta.-. .............. 

lins ....................... 
in ......................... 
Clark .................... 

c L Valentine 
C . F . Reed .......................... 
Michnel Itentz ..................... 
H . W . Worth ....................... 
Albort E . Lytle .................... 
Bart B . Scott ............................. 
C . L . Donr~lass ...................... 
Jnnir.8 l3rici.ton. .................... 
J t h u  A . Rice; M . IJ ................. 
Cul . Ilunry Shoere ................. 
F . M . S ear ......................... 
J . W . Bishop ....................... 
James V . JIJUOS ..................... 

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

HOD €?F . Donsmnn ................ 

......... 
Jiimes Unrolny ..................... Stevenstown .............. (10 ................... 187G 
William A . Ghrden ................. / Uelrnont .................. I.LnF+yetto ............... 1 ''* 1874 

Richland Centre ................ do ................... P . 187 0. 
do ......................... do ................... P . 1875 

Viola .......................... .do ................... 1'. 18112 
Joncsvillc Rock .................... 
Recdsburgh .............. Sjnuli ...................... II.P.1872 
E R O f C a  .................... Vernon ................... 1'. 1680 
Dolavan .................. Wnlworth ................ 1'. 1874 
Gcnevn ........................ .do ................... II . 1876 

(10 ......................... do ................... 1875 
Walworth ...................... do ................... P . 1871 
Napleton ................. Waukoshn ................ P . 1870 . 
Mortorr ......................... do ................... P . (1881) 
North Lake ..................... (lo ................... P . 1868 
Oconomowoc ...............  do ................... 1878 
Wnten.iJle ...................... do ................... B.P. 1870 
Northport ................ Waupncn ................. P . 1878 
Oshkosh .................. Winncbngo ............... 187G 

.............. I 1878 

Pepin ..................... P . 3870 
 do .................. (1'. 1870) 
Piercc .................... LI.P.1870 
Polk ...................... P . 1865 
Richland .................. I 1'. 1870 

~~~ ~ 

WYOMING . 
~ ~~~ ~~~~ ~~~ ~ _ _ _ _ ~  ~ ~~~ 

William E . Carlin .................. Como ( a )  .................. Carbon .................. P . 3878 
II . J . Maynard, M . D ................ Choyennc City ............ Lnramie .................. 18G0 I 

I I I 

NoTE.--SO~C of the nbove-nnmcd py-oflicca np enr to hnvu brcn tliacoutinucd or tlreir names 
changed ainco this liet wns prcpnred . l l i eee  rite inJcated by (1 )  following tliu name of tho oWce . 
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Abbott Daniel 418. 
Abbott' Edgark., 412. 
Abbott' George A., 409. 
Able $. M. 401. 
Aboit. V. d, 403. 

Art,hur L G 420. 
Ashornk Si&m 425. 
Ashloy john H' 432. 
Atkin, 'Willinm,'k32. 
Atkius. Charles G.. 408. 

- 
Alloii' Siininoll'., 420. 
Allen: Tvilli~iii C 406. 
Allen, W1lll:rm c" 406. 
Allov. Saiiiual N.:'4;12. 

Amos, Oliver. 410. 
Aniiiiru, 1):iuii~I. 410. 
Andurioao. C. I1 .397. 
Auclol, Cuflimir, 4u4. 
Andorrun, A.  A., 418. 
Andimoii, IC. J , 41% 
Andorsou J. W., 400. 
Andorson: Jarnos H.. 421. 

Atkins, M. J., 402. ' 
Atkinson. Chnrlna B., 401. 
Atwood, B. W., 431. 
Austiii, A. F., 430. 
Austin, Arthur W., 412. 

Axtoll, B. B'., 404. 
Ayera, Normnn R., 412. 

Arcria, TboltlaM Il., 424. 

Unrrott, Guorye E., 420. 
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Indm to geographical catalogue of ~ish-cutturists-Continned. 

Bessnnt, Georp, 411. 
Uutlwlf, 1'. C , 431. 
Betta JamasP 410. 
Bwo;ly John %., 405. 
~<rgcn h u u e t  B. 421. 
l lkke l '  Jolin B. i27. 
I<ickfi~rd. N e w h  J., 418. 
Bidille, Joliii A,, 426  
13igliti111, Jleu.jamlii II., 403. 
Bilos. ' I l i~ t i i a~ .  423. 

Blood. T.. 40'5. ' 

BoniSert, 1'. (i,, ais. 
Bonnar, J ~ l i i i  L., 432. 
~loui,hrtsL, s. w., 42'5. 
Boon, 5. J.. 430. 
Boot11 Henry C., 410. 
Bootl1' 1:lIbort n., 403. 
Booze: Heury, 434. 
Borah. James N.. 436. 
I?or& ~ ~pencer,'4iu; 
Bosweli, 8. W., 415. 
Bolt, W. W., 416. 
Uowditoh, E. F., 411. 
Uowon, Edward U. 412. 
Bow~!r111nn. U;rniul.'410. 
Bowman Williiim G., 404. 
Boyd, A;thur, 40'5. 
Boyd John M. 430 
Bovd(& Alfoid: $97: 
uoycr, u. s., 4Z8. 
Br;icki!tt. E. L.. 414. 

Bradley, H. C., 419. 
Bradlev. Jib. 401. 
Uratllei~ Milo N 4'2. 
Bradley) I t ~ o h a d  433. 
.Ih:igdo;. I?ei~]ain~iiT., 409. 

Brmd burue8'F 404. 
Brand' W. W ii4. 
Bran& w.Z 415. 
Brautly b. B 480. 
BranLIi: Wil'iinm S. 399. 
Brecdlove, C. I?., 43h. 
Breeao, W. L., 4'20. 
Brennen, R., 427. 
Brents J. M 407. 
Breww.. Jnm'r)s D.. 427. 
Brewstbr. 8. S.. 408. 

Bricr, J. W., & Son, 395. 
Briortoii. J:rmes. 430. 

Brooks, A. J., 3'54. ' 

Brooks M. Uargun 428. 
Brooks' 'Iliornns J.,' 402. 
Brown,'A.l'., 432. 
Brown AlwmiIer 420. 
Brown: Aiidiow .J.: 401. 
Urowii, C. A,, 417. 
Brown. E. 16.. 41B. 

Brown Harrison, 408. 
Brown: Henry, 425. 
Uromii. .T. 13.. 428. 

Brown, Joniali L., 422. 
l<IowI1. ~ l : l t ~ m .  430. 

431. 

Butler, C. E., 427. 
Buttler. Mvrou. 410. 

Cado; V. G., 403. 
Cedle, Wilkwi, 400. 
Cain .T. G..  401. 

Cannon' Silnak. 499. 

Carithers: S. W~rron,  401. 
Cnrlin. Willinm E.. 436. 

Ca*eha;.t w. B '42. 

C,triieular Seth P., 412. 
Cnrprntor'& Willough1)y 419 
Cam, 1)nvid P., 42.5. 
C.irr, J. D., 305. 

Cawrhon 'J. 1'. 441. 
Chnbot,'h., :&. 
Chndwiclr, (Xuoi gn 'vp., 410. 
Ch:id\\iolc, J. IT., 411. 
Chelliw, \V. L., 400. 
Chnmburlin, 3. R. Polk, 434. 
Ch~IIIhtWH, G. C., 432. 
Ch;LWbWH, 'I'hORIRR P., 420. 
(;hain lin, Willinin W., 414. 
Chanfior, D. S., 430. 
Cbendlur E. hi., 415. 
Chmxllor: Frederick J., 418. 
Chandler, ltohrrt, 430. 
Cliaudler, \V. II., 128. 
Chepmau, B. G., 421. 



BTJLLETIN OF THE IJNJTED STATES FISH COMMISSION. 439 
hidex to geogruplrical cutalope of $81~ o2~7tiirist.9-Contiiued. 

Oloutl, '2. B 449. 
Clouaor, D k d  W., 410. 
Clo\r~nov, 1;. e., 4'29. 
Uluff, William W., 432. 
Cobb, Cllarlos, 433. 
Cobb, 'Illomas Y., 413. 
Cobl), V. '2. c f .  894. 
Uol)ino, Jninea D., 410. 
Coliiirn Uonrv 420. 
Couliinho, C. &.', 400. 
Coohmmr, Clinrlov A., 408. 
Cochrmllo I I I I ~ Y  H 408. 
c o ~ o e ,  S. tvilliam, &. 
CofFn, 1. S., 420. 
Cothu, J. Co~lr~dpo,  400. 
C o ~ b u i u ,  11. H., 401. 
Coll,lirll, Chilrles s., 433. 
Colbnm, b l .  S., 43% 
Colburn, IJI!?l, 433. 
Colbnrn Willmrn C 414. 
Cola Gdurgu a aoit 
Colo' Richiiid T.'T., 430. 
Cok; w. T., 400. 
Cole;ll~n, 1'. II., 304. 
Colloy, F. IC., 408. 
Collin, Ed., 400. 
Collina, S.,W., 430. 
Collins, Williani H.,,400. 
Colniont. J. J., 415. 
Colon j Goorgo D., 412. 
Colton,'Channog e., 433. 
Combs J. W., 400. 
Como,&s Honry C., 409. 
Comer, H. c., 423. 

L)IIn:l. xdmllllll I, . 427. 

Druwson, Goiirgo, 419. 
Deuriug, Albert P., 300. 
Uc%lier Nibt1i.m 408. 
1)odCro b. W., 3iD. 
Doilyidk W TV 4'0 

UU Grunt, JI. P., 420. 
Do Gfiiffonriodt, John B., 

Dolnno. John  I[.. 410. 
De LnVorgw, Gcorgo, 307 
Uomont, T. J., 430. 
Doniaon C A 432. 
Dounon,' O.'A.',' 400. 

Uogler, iob, n;:, 4%. 

UUilil, EliRH, 4u4. 
422. 



440 BULLETIN OF T ~ E  UNITED STATES FISH COMMISSION. 

Index to geographical catalogue of ~sh-cu~turi8ls-Continued. 

Donnnv. Charlea. 308. 
Donnii, R. F., 435. 
Dennis, William E. H., 405. 
Dent W.A. 400. 
Dontou, Ja&s N., 399. 
Dopp, llesukiah E., 418. 
Derr ILII 427. 
D o  Shva. t?illiam J.. 410. 
Devilbia~. A. TV.. 410. 

Dickey L 396. 
Dick<&, &vid, 400. 
Dillnrd, Moacs, 403. 
Dille, A. B., 415. 
l)ille, Sariiui.l E., 395. 
Uillcv Uihiiit~ 427. 
l)illiii~linin, N.'P., 408. 
Dillon, 1rii Gvnton, 396. 
DiukinH, J. l€,, 432. 
Ditswortli,  S:imucl, 404. 
Uodd E. s., 416. 
Dod#o, Benjaniin, 409. 
Uoclgo, L. 414. 
Dodge Leri  410. 
Dolo, &linrle(s S., 404. 
Doll, Cnsp1:r, 467. 
1)Oll. (;t'"rgo. 4?7. 
DOIl, dohu, 427. 
I)on:tlclrion, M. L., 420. 

Eaaon W.C.& J . R  402. 
Eastmh AngoRtus"418. 
Eastmon' Eilvon C i l8 .  
EaRton +rod. s., 4ii. 
Eaton Ban.jnmin II.. 307. 
Ebo&nn, John R , 428. 
Eddy, Frank W ,410. 
E dy, J. 13. 4111. 
Edcly,J. B.'& F. W., 419. 
Rildv. L. A,. 421. 

@dwnrdi  ItiloyJ 400. 
Edwards: Thos. J'& J. L., 
Egbert, 0. P , 390. 
Eggeling, Zdward G. 410. 
EZCOWtodt. .TMX)LL 41'0. 
E&tou, a. \v, lit?. 
Eilonborger, S. B., 426. 
Elder, Joceminh, 401. 
Eldrutl Samuel W., 404. 
Eldre&e, M., 418. 
Eldridgo, Josopb l3 308. 
Eliamn. TV. A,. 428:' 

400. 

400. 

Folch W. Lo  Roy 418. 
FOIIO&. J. 0tis.'4:L2. 
Fenardont. Gaaton L., 420. 
Fenrirr. Seth Gcoree. 420. 
Ftri8tciinitkcr, I Ici iry C., 417. 

]?'cuton, Iluilry d.. 30R. 
I'onwick. J:iiiii% A., 418. 

Fentllrl, Cbn1lcs. 420. 

FerguRnn T. B., 399. 
Fernilalo ' h m t  (:lob, 404. 
Ferreo Jnmus W 424. 

&'erris 'Edward l3' 428. 
For&: J o h n  C., 4%. 
Fossunden Goorgo L., 410. 
Foeaeuden: Sewrill H., 412. 
Field. Franklin. 41 1. 

F ~ ~ ~ ~ I I '  mount  c." 403. 

Flnig, Augubtus, 412. 
F1:mag:an Matliwn 434. 
I'lptolior, 'Artlinr, dl8. 
Flotcher, C.ilvin, 405. 
Fletclior, M:iuimillian, 4213. 
Blotclic~r Willi:un W., 418. 
Flioss, Willinin M., 420. 
I"lin1, G. L., 418. 
Flint. Joliu II., 410. 
Floorl, Georp! U. ,  406. 
B'lnvil. IC. 11.. XJ4. 

Forbub A .  R. 307.' 
FnrbRR: s. h.,'404. 
Foroo C l i ~ ~ l o ~  424 
Ford 'Fmuk M 400. 
Forn;aii Friinoik M., 413. 

Fwtor. Chnrlus R.. 411. 
F<iri~tnn,' R. L., 4.74. 



BTJLLETIN O F  THE UNITED STATES FISH COMMISSION. 

Iirdex to geographical catalogp of ~8h-01~7~ri~t8-Continued. 

441 

Funk Abrnm 424. 
Funk' sr., Dnhlol U., 432. 
Furl&d, Pqter L., 438. 
Yurninn, William II., 421. 
Furmiis, Ilobort \V., 417. 

Gable, J. Ilenaon, 428. 

Gaillard. HI'.. B. N.. 420. 
Gn?dy, IT. D., 40,;. ' 

GlbhOll 1Ll1, 4Ld. 
Gibson: Gcorgo A., 403. 
GIusou. \viiiI:lIII s.. 407. 
G idd iuga ,  I). U., 432. 
Gi f tord.  k'. W.. 41)I). 

Good;ill 81'. N. 435. 
Goode, b. $rodn, 300. 
G o ( J ~ ~ o ,  John \V.. 431. 
Gooilpstur C. W., 400. 
Goodpiisto< L. Aioxnndor, 406. 
Gooilrirh 1)oliiuo P'., 433. 
Goodri(-ll,'lt. N . ,  413. 
(hud\vin,  U. J., 401. 
Gooilwin Jnhn N., 420. 
Good\vii;, AI. A,.  415. 
tiuold, u. L., 4". 
Gorduiar, W. I<., 428. 
Gorilun, \V. Ahmuidor, 415. 
Gore, J o~iat l i i i~ ,  423. 
GOsUUy, \V. H., 41U. 
ti ox poi^, .Johii J "95. 
Goas. h'. S.. 400." " 

tilahllnl. w. E., 402. 
(:rii\.cn, laur~a F., 431. 
Gri~ves. J. bl .. 408. 

Rndloy Elins. 405. 
Undloy' Jehu. 405. 
Esgor, hlbort 1)., 404. 
I I i ~ ~ a r ,  Orriu, 433. 
1Tibil. Thcocloi o. 436. 
IIenirs, k'orpiirou, 409. 
lIaiurs, Job, 409. 
Ilnlios, H:irrs 427. 

Hale: O r o i i o  \V., 306. 
HalBv. Albuit. 420. 

Ullln I'. s. 4JH 



442 BULLETIN O F  THE UNITED STATES 

Index to geographical catalogue of $ah-cult 

Hatcher, M. J., 401. 
Ilattenburpi~r, A., 400. Uira IIonry 300. 
H;ruuuha Geoi w 414. 
HauiJt. ~ i o r u i S ,  i ~ .  

Uinson, John F , 430. 

Ui~thd ,  TV.'i)ii:tno 420. 
Ilitclicock. Ch:iil& M.. 300. 

Iluwtllolll, E. \v , 424. 
Uaxall. 1L. lkirt~m. 4:14. 

lIodze, E. Is., 418. 
Hodno. J. 11.. 4:%0. 

Hog$, T l i o i r m  U. 424. 
Hozshoatl. IJirniiil 406. 

Hayes Luther, 4ix. 
nflyfbl'd, ($ i IH~LVI IH o., 400. 
Hayward, J:rboz I,., 413. 
Hay\%:oocl, Johu I'upli, 424. Holdir* F. M. 401. 
Hazard Itowland. 4'20. 
II;~mlt&i, Dniiicl W., 434. 
Ifanrn. Id. I,.. 418. IToI1:iiid. .T. Ti.. 401. 

Holcoiub, W:~tson, 398. 
~ o l i l o i i ,  Dairiol, 411. 

IIoldridgr, Ht*~ury S., 413. 
Holland, A. M., 429. 

.,.( 

liitiii P.. 420. 

liill Alcxaniler, 406. Uolcues, Sidney T.. 4 
IIolmos, S. It., 425. 
LIolt, A. T.. 401. 

IIem~tre&, Jolixi, 4%0. 
Henilorson. J. 'I! . 400. 

IIundry, Altrvrl I., 401. 
I€rnricli, Andrew. 417. 

nooks, U.  by., 424. 
Hoonrr. 1%. 11.. 41R 

Moury J.LTUC>H G 4 A t i .  
~ ~ o u i y '  \Viliiain k.  4x0. 
Horefoh. dohu IL.'416. 
Heniilou S. I).. 4:11. 
Hurrin&u. William C., 407. 
3Iorriott. Wi1li:tiu V.. 435. 
I I C s H ,  &Ill'gt! &., 415.' 
HORH, Williim T.. 413. 
IXiassol, ILuclolph, 809. 
I[c:nter. ltoburt, 400. 
Uetrick, Eli, 405. 
Het~nl, Jnoob, 3!)7. 
IIewog, l h n k  C., 408. 
Hewins. Eben N.. 412. 
Bowit, i3eqj:imin 'L., 42G. 
Hewith, Al)rain S., 410. 
Ilewletr, 1L G., 415. 
Uoyaer Emnuiiel, 401. 
HeLwa;ll. F. IV.. 420. 
Heywoof1 M. U '412. 
xihschli:,' ~<ern;nuu, 307. 
Uiclts, Hmry ,  403. 
HlgginH, John A., 307. 
Hi nutt. J.~mcu E., 409. 
HiElreth. MOHW. 412. 

Hopkina, P r m k  G., 416. 
I I o p k i n ~  IIowitrd H 410. 
Ilopkius,' MiRH Joscybino, 410. 
flopkina. Nolqon O., 410. 
I~opaon, \V. I3 , 308. 
~~OI'tlC2L8tlO. EdWr.1l.d L. I.".. 410. 

1Iorton h m l e s  P., 410. 
Hortoii: W. G., 430. 
Houco, J. D., 410. 

~ o u a i n i m ,  jr., Lewis, 434. 
How:ircl, Arch , 408. 

flOlICht(JII Ch;LI'lOs, 412. 

1Iuw;brd. 1'. J., 402. 
Howo. Elbridm. 412. 
Howu. Giwrno, 410. 
IIowoll. A. G., 410. 
Ilo\vull, Uui~piniiii f., 418. . \V., 402. Howell, Z 
1Iowi~on. J. I1 

Hoxie Johu 7 
Boxsib. Liwmrd S . 418. 

FISH COMMISSION. 

IIuiiiinol. Johii. 4'28. 

IIurloy, Janius S., 400. 

Uuskb. C. J.. 430. 
ITUrHt A 1fi 011 408. 

IIutch;iisou, Clinile8 W., 421. 
Tiutcliinnou. Chriqtophor, 435. 
IIuyctt, w. s., 427. 



BULLETIN O F  THE UNITED STATES 

I d e x  to pograpliical catalogue of fiah-cult& 

Johnston, c. A.. 415. 
Johnston, J I I ~ I I ,  'It&. 
Johnptun, l'lluitiliti, 4%. 
Juuou, A~I.:IIII G., 4'24. 
Juiroa, 11. T., XM. 
Jones, Chriatupher, 4'20. 

Jones, John E.. 4311. 

_ _  . , 
Joy, 1s:cuo 432. 
Jovco A. h., 484. 
Juboo: 11. N., 42*. 

KolsOy Jolm J., 433. 
Kelsoyl s. T.. 423. 
Xelso. Lemiiol L., 405. 

420. 

FISH COMMISSION. 

Lintoil J .  L 402.' 
Linton: JuL$S., 309. 
Liutuii Xotien \V., 402. 
Lili&iib, lleriq' S., 418. 
IAllc, G<urgo T., 4 2 .  
Littlo, ,I. C., 401. 
Littlo, It Ci., 405. 
Little 11 It. 428. 
L i t t i '  \G. E' 428. 
Lit,tloiiuld d: G 426. 
Livings& It&rt It 417. 
Livingaton:  humus J:' 309. 
Lookhai t, John O., 41d. 
Look!roud C E. 413. 
Ludga, \V.' h' 4Lk. 
L U ~ U U ,  sr., \VV;~liiim R., 400. 
Lung, D. B., 408. 
Long, John, p86. 
Lung N. 407. 
Lon;, s. b.. 407. 
Lon& T. C . .  430. 

L;man; 'L'heodoio,'411. 

Lytle, Albert E., 430. 
Lyun, IV. I l . ,  438. 

Lawrenuo' T l ~ u n i ~ s  Ii., 410. 
Lnyman B 11 434. 
Loaob fi D' 4z2. 
Loach' Jdhn"P 423. 
Le,&rbery, &lllna~ J., 436. 
Lodynrd. L. W ,, 420, 
Loe C P 401. 
Le(; Tiioi&s B 420. 
LOA, Ed\mrYl ii., :m. 
I,rilet Willi.im It  426. 
Lrisu&iiiv Ailex&dor w., 420. 
T&isoniiii;: Jolin R.. 426. 
Loitnor, llanrg I)., 400. 
Leunnrd IIou~v L 433. 
Lounnrd E. w . 4 i i .  

MoAfoe E.C. 400. 
MoAlliator, J.'S., 417. 
MoUeo, Alexnnder, 42% 
NcUuo, Vardny A., 423. 
MoBi con, James, 433. 
McBrido Lee 426. 
McDiido: 1%. i V m .  405. 

I,eunnrd, S p a o h ,  411. 
Leelior, 1Irurv E., 428. 
Leslio John W., 304. 
I.esti.<, Thomas Q., 401. 

MoCangtiby Thonrrie &- 426 
McCl~innl~n; Burl<, 431:' 
McClandinn' E. G 484. 
McC1a;dinn: Turn& 431. 
McCloud James 435,' 
NcCIiiro'G. \V '407. 
NoCollo~li, Th&is E., 481. 
McCoukev George G 434. 
MoCunudl' J. H 417:' 
NcCorlclo, 'M&ttl;'ew L., 422. 

443 

T A .  Firldtw. 105. 



444 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

I d e x  to g e o g r a ~ l i i d  catalogue of jish-oulturiata-Continued. 

"McOormack, J. B., 415. 
McCune, 'l'hornas B., 415. 

J l C l ) S U i C l  T E 408. 
MeDaniel: Will~~iiri A, 420. 
MeDole, S. t'.- 404. 
McDonald, C~JUI~VS,  422. 
McDariald, Gtorgt', 419. 
Mcuou:ild, hI~r8t1.111, 434. 
McDowell, H.,C:, 407. 
McDowell. \Villium 0.. 420. 

& f C ~ U I ' I y ,  IH%llll L., 429. 

McFiiddeu Jvliu 410. 
McGilvar;, Eva;drr, 423. 
NeGnvwu. 11. I).. 4Lu. -~ ~ 

NcGiiie,-j. U., Jio. 
McIntire, Albert W., 387. 
Nclntirc, .John l)., 413. 
Xclntire, Peter L., 413. 
&%.CC. JalUtlH H., 40% 
McKellip, TVilliitin A., 409. 
Nclieuzio, Johu P., 417. 
'M'cICt:nzic, hf., 416. 
McKinuoy A, $10. 
McKiune~  \V. P., 431. 
3kI,;iiirin, Ahrariclor L., 420. 
McLauiin. J. F.. +!!LA 
Mczauli;' J J.', 420. 
McLmtriu,' IVilliuiu IL., 423. 
NcLeudon, 31~s.  MarbhaG., 
McMilLn, CIi~~rles, 384. 
McMiIlnn. W. IT., 394. 
NuNml, lc. I'., 430. 
NcNwil W il1i;iiii  LI., 424. 
McXekl$. A. V., 407. 
McNejl Uniiiel, 411. 
McNeil: Wi1li:iiii E., 412. 
McNit t ,  Jehu, 413. 
Mnconib~r,  \Villi:ini C., 307. 
McPhersou, 31. S., 40G. 
Mcl'ilte, A. J., 30ti. 
McQuaon, George, 425. 
Mcliao C. L. 398. 
hIcl:ol&ts, !i7illim L., 405. 
Me Williiiiiis, A. IL., 394. 
Mc\Villi:uuH. I:. C.. 408. 

,403. 

Naliony, Jobu 11.. 420. 
M+jor, James T., 4uU. 
3Ialeouison, jr., A. XeII, 420. 

ilfallory, J i h I  Jl., 408. 
Mandigo, H. N., 433. 
MRU~~UIIB,  Jnniee M., 304. 
Mann, Aodrew.435. 
Mmn, I). h., 435. 
Mann J. Fearon 426. 

~ a i i o r y ,  uauici n., 397. 

Manu: T. w..4ii .  
Xanuiu A. 1., 433. 
~ u p e s  'WiI1i:mi 421. 
Mt~rbr;ry J. U.,'430. 
Marrlre' iL I) 402. 
~ a r e t ,  h. B., &. 
Marion. J. T., 420. 
Mnrkhaiu, E. Y., 308. 
1)Iarklej. J3. C. ,  428. 

Martin, Georgu M., 433. 
Martin, George W., 408. 
Martixi. .I .  A..4:12. 

Mal$b, A. lv., 420. 

Martin' Johu'C;. 401. 
Martin' niolinrb S. 424. 
Martin,' I'liomns L.,'422. 
Maw, S. lL., 41?., 
Mason. F, II.. 420. 

Mitchell, A. E., 403. 
Mitehell Conrad 428. 
Mitchell' (i. M 604 
Mitchtrli 11 hl" 403 
Mitchell' Henry I3 '309. 
Mitcholl' MTH 3rd A., 402. 
Mitohell' T. 1; 429. 
Mitcliclf TIIOI;;RO U 402. 
Mitcliell: TV~lliuni li', 402. 
llitrliell, W. 11. G . , 4 l a .  
Mohley, Greuuo B., 304. 
Moflhtt. T. IL.. 4211. 

Moor klfrad'A., 420. 
Moor' OtiH 41J. 
Moor& Aibhor. 417. 
Moore Baxter Jl., 423. 
Moore: UtLnj.uniu B., 402. 
Moore. C h u i l e ~  H.. 402. 

ill0ol.e Joaulh u. 430. 
Moore: Josliua d.. 405. 
Moore; W. A,. 428. ' 
Moorhoud J Washington 
Morf' J.d io0 
Morfhrd '?icotiore 410. 
Morgan 'Gourw C.: 304. 
Blorgi~u' J. 1'. "41 1. 

Morgan' Joliu Y. 'h0. 
Morpu: Jolint.llL~u L., 309. 
hlorgilu L. G., 406. 
Morril1,'Lovi Jl., 406. 
Morris. l h r i d .  421. 

MOrgaI1) J : l I I I ~ H  S 405. 

Idorris; l h u o i a ,  410. 
Moiria, I ~ I I J -  C. 403 
Morris, itobei't y:, ai. 
Morrison Albort lt., 308. 
Moriisou' Edgar M 404. 
Morrison' Engoue M,, 404. 
Morrison: H.J.,42(i. 
MOrTiH.9, $2. w., 4x2. 
Morrow J .L 406. 
MOISU, i~, ,  G&dner, 308. 
Morton C J 4W. 
MUHUH, h<rahu. 420. 

,406. 



BULLETIN O F  THE UNITED STATES FISH COMMIBSION. 

Index to geographical catalogue of JFsh-culturiste-Continncd. 

445 

. 
Nnll Jnmos P., 304. 
Nu& 11. bl., 416. 
Naumknn, Ilorman 403. 
Noel John U., 40’2. 
Noff’C]rC?IlellS L) 3 7. 
Noidlingor Pliili; 420. 
Noighbors,’J. lI., h. 
Noihart 1). P. ,  417. 
Noihnrt’ M. W 417. 
Neikcrd Honr;, 307. 
Nuill Aibert E., 400. 
Ncls& James &f. 413. 
Nrwbduld. Thoma’s M., 421. 

a 

410. 

Nowhouso S., 420. 
Nc~som,  i)zvid Frank, 300. 
Nowton, Samuel, 410. 
Nicholl, George, 417. 
Niotiols A 433. 
Yiohol$ H:’X 417. 
kichols’ ~~enx:+ B 3 ~ 5 .  
Nicholi JOIHI; 4ii.l 
Nioholuon Hunter., 430. 
Nickeraoil A. L., 417. 
Nicodwnii; J o h  A., 410. 
Nicoll Wiiliniii 428. 
Nifon; Willmcd, 410. 
hiel i t  ‘S 1). 402. 
Binin&, %hiam G., 434. 
Nidx.1 Jxinos, 4‘8. 
Nixon ’ Ian:rc N. 404. 

Noble’ J. W., 433. 
Noble: Roiibon, 411. . 
Nnrmnn. D. J., 403. 
Norris. J. LI., 408. 
North It. A 400. ‘ 
Norto;. CI&loloe A., 400. 

Noble’ Hcrlry D:, 438. 

~ o u r s u  lIonry S., 412. 

Noyos, b. ll., 418. 
Nuokolls Jomos T., 304. 
Nutt, C b h u s  H., 418. 

Obrdioff IIonry, 413. 

0 Bagan 11. E., 425. 
O’Keolfu’ Arthur, 432. 
Okio W:T. 300. 
Olds’ Clark ’427. 
OUpLant J :N 401. 
Oliphun< Jam& II 401. 
Oliver. ~ h i n  R. ~. ,”sgo.  
Oliver, Paul A,, 427. 
Olm8tcd, A. G., 428. 
Oneal, M. S., 408. 
Opp 11.K 410. 
Orbison, \?illinin A., 427. 
Oru, .lose )I1 \V., 418. 
Orr jv . ,  ~tiiiics l’., 407. 

Oal)o~!n. Clitwvr M., 421. 

NOIlr84 J. It., 433. 

~ p b ~ ~ r f i ,  iiugii u., 307. 

or&s cllarlrs B.. 433. 

Ovorstrcl~t, \v. E., z 
Overton, A. W., 407. 

Piigo, George Slic+p:~d, 410. 
I’ago John Y., 410. 
Pago: T. l?., 417. r”p T. L 408. 
Film& N. 3, 482. 
Palmor, Alfred, 430. 
Palmer Goorgo C. ,  413. 
Palmor) Georyo T , 401. 
I’almur: H. IC., 308. 
Palmer, Honry W., 427. 

Palmer JamcsM 403. 
PalNier’ Jwpur C:’ 395. 
Palmor’ T. G.,  410.’ 
p an coat C .  s., 305. 
Plbrdee ’Myron 421. 
Pnik S’homos k 403. 
l’aikbr C L 416: 
Parko; &&d II 431. 
Parbe< Edwin L” 410. 
Parko; Gooigo d‘ 412. 
Parker’ 11. P 431.‘’ 
Parke; H C:’ 417. 
Parker) J.‘C ’413. 

Pwkor, Ir., Snmuel, 411. 
PaIkor, bamuol T 411. 
Pnrkor W. I,. 408’: 
P I L P I ~ ~ ’  \villii;m c 410. 
l’arlw; ~tmlriiiiin i’- 300. 
Parkmhn, James. 4% 
l’arks. William. 405 

Parkor,’ i\lsr‘0uu, 304. 

Parloiv coorW3l?’l-410. 
Parr, s. Jam&,  396. 
I’urriah. JONOS H.. 431. 
l’anuo Isaac 1) 417, 
1’atte;aon W R. 400 
rat ton,  \+i&n ‘B., i3i. 
Pnul. Nolson. 433. 
Puulk Znra ‘400. 
P:ixto; E d 414 
Poibko b:n“ 433‘ 

Foamon Jdhn M” 404: 
Peniso&. \ViI1i&t U. c., 411. 
Peck E.E. 400 
I’eok’ Mrs.’S. E: 394 
Peek’ William i., 462. 
Pout ’Irviu 400. 
Pegr’am d w 428 
IJoirco h i l ion  i: 4i8. 
~ e i i i ~ d r ,  Cnrlos, 211. 
Pombor Biankliu ’J!., 420. 
Pondloton, lcdmund, 434. 
Pondloton. Jol~ri U.. 431. 

roarc;. N. B.“ 305: 
$. M 415 

, -  . - -  
PorkiGs, Sam,$ 431. 
Perkin8 sr., lhonins B., 431. 
Perkins: W. A., 417. 
Porlov. Jolin I’.. 408. 

Potersori’ Pot& 417. 
Pottit, J.’IT., 360. 
Potty Usury T.. 433. 
Pov& E @., 416. 
PfalY, Errist Ludwig. 430. 
Pfnft 81’ , bfiohiiel, 430. 
l’ltrtf, 1’11111p 4X. 
Pllolps, It’itoli, 413. 
I’hifcr W. W 423. 
l>hiIiil;H. A. ii?, 400. 
Pliillip, Il.irnot. 421. 
Phillips Oliver 1% 418. 
Phillips: T. C.. 41%’ 
Phillips \V. W., 304. 
Phillips: Wht olor W., 418. 
Phinney, Elihu, 421. 

Pierce: A. It..‘ 400. 

Pocoke lIoiaco W., 416. 
Polhil1,’J. II., 401. 
Polk, Utili. H., 417. 
Polk lloiacu M. 430. 
Poll&, Aliucr d., 436. 
Pomeroy, George, 805. 
Pool. 1). R . 428. 

Poor. Geornu II.. 410. 
Pop4 Irv. K 40a: 
Popp& M k ’ J .  A,, 396. 
l’opplo. Mr., 414. 
Porter. 13. B., 305. 
Porter E . A  408. 
Ported lIenl.b E.. 421. 

Yortmnn, James G.’, 413. 
Pnsov. T. C. .  402. 
Post‘ E. C 425. 
Post’ Isno2 J., 427. 
Po.1: J u n w  W., 4x5. 
l’ottui Ldwiu C: 3118. 
Pottor) Emor 0:: 425. 
PoLtlo’ A h .  david  C 408. 
Pouls&~, Goorpo O., 218. 
Powvoll J H 422 
Powull: Jbhd’ Wiiliam, 400. 
Powcll 11.0 406. 
Power; iSlb&~a II 418. 
I’oyntd M.E 402. 
P r i t t ,  \$. A , 204. 
Pmtt. Willitmi W.. 438. 

Prasloy, Calrin, 304. 
l’raston. Seiuiiol. 404. 

Pride. l h n o i u ,  ui. 
Pricst. U. E.. 411. 

394. 

Proctor 1iedabkl”’433. 
n o t i d  E V I ~ ~  J.: 402. 
h o u t v  ’Loronso 412. 
Pmofi’ Alvin II’ 304. 
Purltiit  MI’R. Ddhi T., 895. 
Purves,’Alexander, 428. 
Pylu, Josoph, 420. 



446 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

Index to geograplLica1 oatulogiie of fislL-culturisls--Coiitilliied. 

Quilliaii, T. L., 394. Saiidersou. A.  M.. 305. 

1:ackow. Albert ,  421. 
Xader, Wallaca S., 435. 
Rarf, Jacob, 404. 
l:aglo, Gaorgu J ., 39ti. 
Ilagadalu, F. Mcrrium, 399. 
I lawlalu,  G. W., 401. 

I~'llllbuw, lh lent ,  426. 
l:alnug, J. JV., 4d4. 
R;IIUH:I~, Natliauicl, 430. 
l~ainher .  W. A.. 419. 

RaYucs, l~oboxt,  402. 

Reddou?, 0. S., 45'2. 
Redhead, J o ~ e p h ,  415. 
Reliniouil Iloltrud, 421. 
l:adaine,'L. ~ a r k s ,  400. 
Heed, Alfred A., 428. 
Ilorll. e. F., 4:m 
ReHerd. Chitrlea, 450. 
Rreae  Newton N., 425. 
K e e ~ d  S.imuol W., 436. 
Reuse: w. s.. 394. 
Reewr William, 428. 
~euved, tviliiam N., 394. 
Itcirl J I I ~ I I .  410. 

1:entz MicIiasI 430. 
l:eplo&e. Ihuikl S.. 420. 
Regloglo, D:ivid L., 420. 
Revere John, 412. 
Kevos. %. B., 424. 

Roan, J. E., 421. 
Robb. J. E.. 427. 

RObtXt8, x, A.,  308 

Hobin~ou, E., 419. 
l(obiiison F. J. 433. 
Itobiuson' 1lou;y C 308. 
1:oi)iuuon: .J. H. G.,  IO. 
ltubiiiuoii ,r. LV. 422. 
lLA~usuu~ tlnhn'A., 408. 
Iloblnsou, L. L., 395. 
llobiuaun, William H., 424. 
ltol)iaou, l t i i f i i n  IC., 395. 
Rochoutur, Willinin H., 408. 

Itodde, John TI., 893. 

llodman W . Y .  407. 

RoebktJ Adert 421. 

ltogora: John W.;'401. 
Rogura, Mioa,iitli, 40% 
Ilogora, Williani. 413. 
ltoyers 6;. Soue, 430. 
RoggHn Aaron 420. 

Bomine & Docker. 417. 

~ ~ I J b ~ r t ~ l l U ,  d U U  It., 415. 

liOblllHUll, J. d., 411. 

1~OckWUOd, Charll:H lv., 433. 

Itodma11, B. 1). ,395. 

Iloc Jolh C 4:s. 

Xogers, A. L., 4dl. 
hg"X'H l)&UiOl J 407. 

Itollcut,;u, L. s.: 435. 

Ruuoy, H. U., 413.' 
Itoouoy, A., 397. 

, Ilooacvelt, It. Baruwell, 
Roper, 1' D., 429. 
Eoss, Ueqjiiiiiin B., 401. 
lloau. Hurh M.. 417. 

421. 

Humiih L. 1) 401 
Rumph' S&m&l H., 401. 
Xuvlu. b. u.. 405, 
ltuHa A. J 434. 
Russell A "415 
~ u a s o ~ '  &i 412. 
Ruasoll: B'reker.ibk J., 413. 
Itussoll Goorgo 424. 
Ruaxell: fienryy,'410. 
RUHSOII. John. 4%. 

Ricardo. George, 418. 
Rice. Edmund. 414. 

lliclinxds; John; 407. 
RiclrardH, Willinru C., 415. 
l:icIirtrdsoii. C. T., 408. 
Xicliardnou. E. U., 433. 
X:ivh:irt, Georw tV 397. 
~;iciriiioii(~, E.%., 4 6 .  
Itichmoud, \C'illiam H., 427. 
llickuttu, R. Bruce, 427. 
I : i~ l~~n l i~~nr ,  S. W., 890, 
Hidlcy, Giclron B., 433. 
I t i r d  John l?., 426. 
IX&, ' ~ a n i e ,  405. 
1:ily JU~III:~ S 415. 
1tiiii;uer & So:, S. P., 414. 
1:ipky Williiiin Y. W 433. 
1:iser; 'n;trtwelI II., 429.' 
Itixfbrd. Goorgo C . .  a@% 
Roach, Giirrett, 421. 

Sabine, L., 413. 
Sabinu It. E., 411. 
Sadlor 'Charlo8 \V 426. 
Sago. J O I l l l  u., 398:' 
Sage, Levvia A., 3Y0. 
St. Clair, I., 428. 
Sallis 6r VVarr, 414. 
Galmon E. P., 431. 
s:uuuelk, Wi1ii:lm T., 407. , 
Sinborii, Gyrus IC., 418. 
Saiiborn, Jonathan W., 417. 
Sniidors, Samuel, 428. 
Srrnrlrra T. 15, 305. 
silndors: ~ i ~ l i n i u  D., 300. 

Sanderauii. Oeorgk L., 427. 
Sanford, lloiirj 11 40% 
S m i i s j  , Jrt~oIi, 404:' 
nasse~, Jacob, 400. 
Sauutlcr~. James M., 403. 
SaIvsor, Joliu W., 428. 
Sconi~w, (;owjie W., 405. 
schllnno, UhaIles, 435. 
~ c l i u u o k  D w i d  4%. 
Sohenulc: 11. F., '4'3. 
Schonck Martin 420. 
Scheurm<ly, William, 414. 
Schwartz 6: WO~)IT, 305. 
Scott, I h r t  B., 436. 
Scott, IC. G., 309. 
Scott, Jniuer, G., 414. 
Scott, John, 400. 
Scott, Mary E., 304. 
Scott, llufllu, 433. 
Scot,t,..S. S.. Ill(;. 

SC~II'bI'OUX~l,  s. E., 415. 

Scott Sylvi.itor 300. 

Scott: \v. F., 307. 
Soot; \v. Gilboh, 414. 

Scott. William II.. 401. 
Scott s: P O ~ ~ I O  4i4. 
~cox7i11, E. A., 425. 
Scrinturn. .J. 17. 306. 
Su1,ligga It. aii ' $5. 
Sclldt[e( Hnnr; J., 422. 
sourly, u. v., 420. 
Seaborn Jarnos 420 . Se:ibury' C. \V '412.' 
goaman Soamaii,'E(lwdh Goorgo E 3Qd;. ~ Z L  

S0i.b 3. \V 308 
Seiker: D. i:. ui. 
Seilur, John, 407. 
Soarlor Johu 13. 434. soward, E. F 380. 
Seymour, Ulr&los IT., 404. 
Soyiuour l?. 'L. 430. 
Seymour( Horaiio 421. 
Seymour( Jolin B'.' 421. 
SbacklotbId, Goox!ge W., 415. 
Shaffer, Isaao, 428. 
ShaEer JohnS 427 
Shanldh H. L" 400: 
Shannon 's. s 20s. 
Shnrpa. brin 2 425. 
Shuttuck, GiIm& C., 418. 
Shsw, B. 17 406. 
Shnw. E. i ? 4 0 0 .  

Shawh:iu Dnuiol '405. 
Shenrer, hohii D.: 410. 
Shoars, Henry, 430. 
Sheilror Jacob 438. 
Shodgo;, EflwLrd M., 431. 
Sheer, Uirviil 405 
slroi[ion, T. d., 4i4. 
Slieliiiirn, VV men R., 420. 
Riicrinr. .T t2 480. 

Shei.~i:~n,'Jninoa C , 398. 
Sliurumu, Iticlmi cl U., 421. 
sheLll:lr, samne1, 422. 
Slii Thoiii:ia 3. 402. 
Sliihd8 Gcorgd 0 404. 
S t l i e d  ~ o h u .  411:' 



BULLETIN O F  THE TJNITED STATES FISH COMMISSION. 447 

Sliuimv, S;iinnel E., 403. . 
Sllrout \Villi:iiu 6. JUG. 
Sliubiibir. ISdmnnd'T.. 403. ' 

Sistwa of Nutro Unuio, 415. 
Sisty WilnonI.1 107. 
Sisi&. George +:€I.. 403. 
SLi:icra. J. A l .  4d5 ' 

SkUjlTJ&g s. 404. 
Skrltori iolih It 404. 
Slagg, "humas C.', 435. 

' Slsppuy, Grorpo H., 401. 
SIaLor, N. w., 305. 
Sluughter, Juliu A., 434. 
Sligh, J. A., 429. 
Slo.iu, I. J , 423. 
Sloau J;itues L. 431. 
Slocuh~. Charlos'E., 404. 
Slogor Jacob, 4 2 L -  
Slusao~~, J o w p l ~ ,  407. 
Smnll Loiiilg 4UD. 
~ m a r d h ,  \vi11i6m l)uvi(lson, 4: 
smilog Charlos \V 309. 
Stnit11 hilus I). 4ik 
smith: antirow huiinsou, 304. 
Smith, Arthur G. & C~ILE.  H., 
Smith, GlrurlOS C., 411. 
Smith, O1;~rutico M., 400. 
Smith, CXiutou, 407. 
Smith, 1). A., 430. 
Smith. Duuiol G.. 433. 
Smith' E. A 4XJ.' 
Smith: E. B&e, 404. 
Smith Ererett  408. 
Sniitb"I?i:mk $00. 
Smith: Groon'Clsy, 407. 

Smith' Hen;$, 412. 
Siuitli' I~UiiI F 411. 
Siiiitli' I Y ~ P ~ ~ N :  413. 
Siailli: J .  C O t t O U ,  419. 
Siuith, J. ?., 393. 
Smith, J. W., 407. 
Smith, Jamus A.,  358. 
Siuith ,Jatuus 1). 490. 
Smith' Jnines T ' 430. 
Smith: Joliiol T.','41V. 
S.iiitli, Johii A., 400. 
Smith, doun L., 395. 
Siriith Joaepli IV 410. 
Siiiitli: I\IUIIIU ~ . , ' k l s .  
Smith.  N. 11.. 410. 

Slllltll' 1I.C 432. 

11. 

41 .a 

Si)Is&ie, IImrv, 425. 
SprsGing, W. 11 301. 
Springer, PrUUcib, 400. 
Sproot A. U., 428. 
Sproill', W. E., 423. 
Sqiiior, John A., 411. 
StaUiugs, It. I€., 394. 
Starnpor Nurtiu W. 415. 
Stanbiio&, Piosloy N:, 423. 
Stauclluy J. 11 40G. 
titaulov houry(0  408. 

Stanlus. D. J., 390. 
Stant& J .  w., 4ii. 

Stark Goorgu, 418. 
Starkbl, Louis C 404. 
Star l~us,  Georgo'k., 418. 
Starr Jaspor, 4 12. 
Sterr& L. J., 405. 
Statlar Siuuut.1 G., 428. 
S t e n i d  0. 42H 

Steelo Charles 406. 
Stool: E. N., hl. 
Steol: John A. 408. 
s t o c d  ILobert i.. 423. 

Stovous. Moses 9.. 410. 

Stewnrt' J imks  $V ill 
Sl.ow:irt.' Joliii C. 4bO. 
Stuwnrt: TlioinitiB., 481. 
Stowart, W. S., 423. 
Still IIonrr 424. 
Still: Jiiinok'E., $45. 
St,illwcll E. N., 409. 
.Stuolit,oi;, 1%. U. ,  :IO5. 
Stouktnu. Johu E., 300. 
Stockwell, G. Arohio, 418. 
Storlti;iril, Cliironou I?., 422. 
Stodtkird, Mqr(:li:Lut. 4UO. 
Stoild:wil, D., 42% 
Stoddart,, William, 427. 
Stoltes, hugustns w., 400. 
Stoltus, C. . I . ,  407. 

420. 

Stokes, Willisni H., 426. 
Stono, Amos, 357. 
Stono, Ti:lishi~ U., 412. 
Stouo, Liringatou, 418. 
Stoiio, Sininner It., 421. 

St,uvz, G. A,, 39i. 
Stuiigli, A. I,., 423. 
Stout. cJuI~u, 408. 
Storall, C. A , .  415. 
Stovall Will 
Stovor.'.~. 11 

Stoury, 1'. G ., 4'?!). 

St,r:iush:in, J. .I  424. 
Striiuunhnn. JnNes. 428. 

Strouter, 1%. By, 418. 
Stroutor. J. J., 418. 
Stribling, J. W., 430. 
Stripliu. Sninurl, 300. 
Stronx, E. A., 413. 
Stryker Johu, 421. 
Stiinrt hitiuos T. 395. 
stub& 1k)Wl:iud~ 400. 
Sturdovant, S. B., 427. 
~tartevnut. E. Lowis. 411. 
Stutzmau \villiaru 6., 42s. 

Suddath, P. I?., 4m. 
Sullivsu, I). B., 401. 
Sullivan. Isaao W.. 390. 

Suddilth, B. B'., 399. 

Summorour, Harrison, 400. 
Suuimora. E. C.. 417. 
Snttou, Ci G., 412. 
Suitnu Eben 410. 
Sutton' N 4i l .  
Swniu.'A& M., 411. 
Swan. l'nliialci G.. 420. 
Swaitz William lI., 428. 
Swmtts,' Lowis, 405. 
Swoaringcu, It. A., 401. 
SWOUUJ. Robert 0 414. 
Swruuy: Williniu W., 414. 
Swilby, William M., 400. 
Swoiiiloy, Elisha 410. 
Syiuma, Guorgo, k 0 ~ .  

:aft Goor e W 417. 
l n l i h g o ,  %mdol, 306. 
Tapliri Alvin HOb. 
Tarbuli, L e v o h ,  424. 
Taslcor Lyman H 411. 
?tu J ~ k b s  T 4d. 
1atn: TV. IV.* zu5. 
Tatiim Fruk 1' 423. 
Tavlur: I). w.. si;. 
Tailor; Coruoiiue, 803. 
Faylor 11, David, 425. 
Idylor '  k"401. 
Ts) lor( G';.o?gu W 410. 
Tsylor: Jul i i i  J.. 36i. 
Taylor, Julin \V., 4% 
Taylor, M. 1). IC., 432. 
Touter, John  IC., 420. 
Tornplo, J. W., 404. 
~oriipliii, Tliuiiinn, 424. 
leiiny, 11. I1 414. 
Terroll. E. d: & Cu.. 416. 



448 BULLETIN OF THE UKITED STATES FISH COMMISSION. 

. Indm to geographical catalogue of jish-aulturistcr-Continued. 

Thomas S 309. 
Thomas: S&iual B., 404. 
Thomnsou. E. Dondas. 431. 
Thompson, 1C:tlwarc~ 422. 
Thompson, Ephraim B., 411. 
Thompson F. A,.  431. 
Thompson: Gsorzo I3 413. 
Thompson, Grorae k', 412. 
Thompson, Guorgo W., 422. 
!+,mpson, II. *J., 435. 
lhniunson. IL(mrv. 307. 
Thoinf)son, J. L S : 412. 
Thoiiipson, J. S. W., 420. 
Thompson, J. T. S., 431. 
Thomi)son. Jamm B.. 420. 
'L'homl)noii, J ~ I I I I ~ H  M., 411. 
'l'hoiurisoii. John T. Z.. 411. 

pompfiou, I'ui ry n ,433. 
I ~ ~ I I I ~ I ~ I I I I ,  Itobert A. 430. 
Thompson, llobei t J., 408. 
Thompson, S. I<., 307. 
Thompson, T. W., 407. 

Thompson Williimi 431. 
Thompson' Willinm'H 400. 
'I'hou1fio11, Joliri I1 , 416: 
Thornson, khinuvl, 430. 

'1 horus, Jolin, 407. 
Thornton, John ,J., 304. 
Thornton, T11i)iiias C., 428. 
Thiockmorton. S. It. 300. 

'r holllpson, \v; II., 420. 

ThOUlpHOII BrOthCI'8, 420. 

' ihruston 1tol;ort T.; 433. 
Thurston' It 4%). 
Tibbet,ts,'Wi';i. H. E., 409. 
Tiemnu. Aiigust. 404. 
Timberlake, 19 A., 402. 
Tippine, W. E., 300. 
Titcomb, Mnrlc S. .  400. 
Ti tby ,  Jolin W., 420. 
:odd Frank, 400. 
lotld: Joel, 433. 
F n l i n ,  Pierce, 400. 
l impkins,  W. R., 411. 
Tooker, Erastus, 422. 
Totrrnlin. J. P.. 402. 
TOtGn '\v. rr.' 305. 
lpver'  JamaiMonroe, 421. 
lownd, Alfred E., 410. 
T o n w r  J. W., 4110. 
Townsobd Ct ronius C., 422. 
Towii~end: Georgo H., 308. 
ToWnHtXld. Jnmrs  hl., 308. 
Tracy, J. W., 400. 
Trader, John W., 416. 
Trail, ll. Clint, 405. 
Trausou. Parmenio P.. 430. 

r ,  . lriuii. J. H.. 420. 

Veil Aaron S 422. 
Vail'  omo or \V 433. 
Vail: J%mes I<.,'h5. 
Valmtiuo. C. L.. 430. 
Valontiuv. Uliailes. 422. 
Vnlent,ind Georgu'420. 
Vnlontino?: Thoinad E., 42k  
Vampill, It., 428. 
Van Brunt, C . ,  421. 
Vnnco, Zobiilon I%.. 423. 
Van Clovf~ J. S., 410. 
Vanclrrbilt. W. IC.. 422. 

v a n  GiPHoll, n.lT.,'420; 
Vim Orcleu 1'. V 410. 
Vaii Siclun: Gtw& W., 421. 
Vnn Trurnri. Siiueon. 409. 
Vnii Wwgoiikn Goorgo 421. 
Van Wyok J(;hu S. 4iU. 
V:iu Wvck' Lawren'eo 421. 

Varnum, Georgo W., 416. 
Vauzhan. William. 402. 

Van wsck: 1'. A. M., 410. 

Vau$n Niram 421. 

Vemor David F 400. 
Verne; J. S., 430' 
Verplauck, Itohert N., 
Vinuig, A P.. 410. 
Vivim, John E., 436. 
Vowak. John  S., 416. 

V"rgo11,'F. P.. 483. 

\ 
419. 

Walkor Jouath&, 431. 
Walkcr: 6.  S., 432. 
Walkor William W., 410. 

Wnll'nce, itoduey, 412. 
Wallaco William E., 428. 
Walter, $ o h  W., 400. 
Wallis, Snmiiel Guy, 428. 
Walsh, Midinel 409. 
WalH1i. Williarn'c.. 432. 

Wall a's* 434. 

WdtOl 8, lhl. W., 407. 
Waltors, Lovol. 434. 
Wnlton, C. J., 407. 
Waltou, T. E., 401. 
Waltoniau Cliih. 388. 
Wamsloy, L. U., k17. 
Wiiniier, Gottlob, 430. 
Ward, Charles, 420. 
Ward, Genrgo E.. 421. 
W>ird, J. I?., 420, 
W:~rd, John It'., 424. 
Wardwell, J .  l"., 411. 
Wardwell. T. O ~ g ~ o d ,  410. 
Wero. A. It.. 421. 

Wairem U . U  433. 
~ i t r l o 1 i :  wilijam IC., 400. 

Wetormarr 11. W. 300. 
Watkins H. Loigil 407. 
Watkins: Jnson, 30i. , 
WatkinH, 8. S., 414. 
Watson, Oliver, 427. 
Wntson, Williim, 421. 

>vaRHoLl, J O h U  M., 408. 

Waugh W.W. 414. 
Way Ahdison 203. 
Way,' Charles kranville, 412. 
mav. William 11.. 407. 
Waymire H. 300: 
Waimotl;, A.'D., 412. 

iol,421. Wenror, George Mich: 
Weaver, Greenliiirv W.. 409. 
Wrnvor John 410.' 
Wubb, d. Frat; k. 427. 
W'obb, Jairios W., 300. 
Wubber, l!avid Gnuld, 300. 
Wobber Samuel 418. 
.Weblio< Willis& I,., 413. 
Wcbber, Willi:im Olivof, 404. 
Webar, IIcrninn 0 404. 
Wcbntcr, *John H.;b14. 
\Vabstc.r. Joliu W., 308. 
Woaks, Xilgar, 413. 
Wwkn. Seth, 427. 
Weeks, TIT. J.. 422. 
Wcitleuliemcr Snmiiol 413. 
Woigel, Eugci;o B., 41d. 
Woir, I(. II., 415. 
Woikick, Franklin. 428. 
Welch Williniu. 435. 
Wolkir, George, 414. 
WChr. h W j H  c.. 419. 
Wolls Bia\tiis 410. 

WollS'J. Sidhoy B,, 404. 

Worbrr, Frrderiok, 429. 
Wesson D.13 411 

West' Grorgo XI',' 397.' 

West Thomas F 432. 
Wes<mo!elwd, John L.,429. 
Wost~noroland W. M. C., 402. 
Wothorbee. I)r;niol 411. 
Wetherbv Dmicl b. 433. 
motherill 'Francis D:, 420. 
~ o y n i i c ~ ,  jiiiius 395. 
Wl;colt.r, A. J., k30. 
Whealor, Cllallus If.. 397. 
Whoclvr. Thcodo~e, 419. 
Whoolor, W. I'., 424. 
Whealoak, A l f i d  P., 483. 
Whidden, jr., C. It., 409. 
Wliitakrr J 1) 4'4. 
whitbeck( J. S" 410. 
Wliitcomd El,& D 422. 
Wliu comb: Tlioiriad' J., 434. 
White, A. S., 413. 
Wliito, Alcsantler, 434. 
Wliito, Christian S., 435. 
White, (iuurge, 431. 
Whitv, Goorgo W.. 407. 
Whito, IIn~vey~ 410. 
White, J. G., 404. 
Wliito, J. M., 408. 
White. Jaiiit.~. 423. 

WOllH' n. 11. 4b7 

Wells: w. T j05. 
Wolsher, II:i+., 435. 

West Uharles'E i l 0  

west: I x., 308. 

White Josso, 400. 
Whitey .Jol~ii. 300. 

Wliitiriau A 1L 430. 
Whitniou' \Villiaiu 410. 
Wliitiiey,'Audi ew,'412. 
Whitney, u011y E., 414. 
Wliitnry, XI. M., 415. 
Whitnc-y, Miltmi I%., 411. 
Whitson. Willinui O., 431. 
Whyto, Tlieodoro, 307. 
Wiukhmn 6;. Co. 425. 
Widiliaomb, U U I ~  s. 413. 



BULLETIN O F  THE UNITED STATES FISH COMMISSION. 

Index to geographicat oatalogue of ~sh-~lturists-coitinued. 

449 

Worster Gcorgo 418. 
~ o r t l i  ir w 43’0. 
Worth’ S&&n G 422. 
Worthington, Da& S., 425.. 
Wortliington, Stephcn S., 432. 
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Pngo 804, for Thomas Doron, read Thomas L. Doron. 
Page 402 for William Vaughn, read W’illiam VRuqhns. 
Pago 403’ for Herman Naumann read Hermnnn Naumann. 
Page 411’ for Daniel Weatherbob, road Danio1 Wetherbee. 
Pago 412’ for J. D. Dumont rend J. B. Dumont. 
Page 410’ for Robert N. Vel lank, read Robert N. Vor lanck. 
Page 421: for Thomas E. V%ntino, read Thomas E. Ifalontine. 
Page 423 for Presslo N Stanback read Presley N. Stanback. 
Page 423’ for M. R. &m,oy4 read d. R. Kinsey. 
Page 4883 for Chauncoy C. COlbUm, read Chauncy C. Colton. 
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