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JOINT RESOLUTION aathorhhg the Publio Printer to print reports of the United Statea Byab 
Commiaeioner upon new diacoreries in regard to flsh.cdtare. 

Resolved by the 8enats and Houes of Eeprceenta#vea of ths United 8tatea of Amnerioa C 
Congrese aseembled, That the Public Printer be, and he hereby is, instructed to print 
and stereotype, from time to  time, any matter furnishcd him by the United Statee 
Commissioner of Fish and Fisheries relative to  new observations, discoveries, and 
applications connected with fish-cultqre and the fisheries, to  be capable of being die; 
tributed in partapand the whole to  f6rm an annual volume or bulletin not exceeding 
five hundred 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 ;he H o w  of 
Representatives, one thousand for the use of the Senate, and one thousand five hun- 
dred for the nsa of the Commissioner of Fiah and Fishcriee. 
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ADVERTISEMENT. 

UNITED STATES COMMISSION O F  FISH AND FISKERIES, 
Wmkingtih, D. 0. 

For the purpose of utilizing and of promptlypublishing the large 
amount of interesting oorrespondence of the Fish Commission in refer- 
ence to matters pertaining to fidh-culture and to the apparatus, methods, 
and results of the fisheries, Congress, on the 14th day of February, 1851, 
by joint resolution (H. Res. 372), authorized the publication annually of 
a Bulletin, a portion of the edition to be distributcd signature by sign% 
ture, and the remainder in bound volumes. The present volume is the 
fifth of this series, and contains many announcemonts which are be- 
lieved to be of great importance in relation to the subjeot in question. 

Mr, Ohas. W, SJmiley is the Editor of this volume. 
SPENOER F. BAIRD, 

Oommissiorter. 
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*.-NOTE ON TILE l?XALE ORGANS O F  THE EEL. 

B y  JOHN A. RYDER. 

Through the courtesy of Dr. T. H. Bean, curator of the ichthyologi- 
Cal department of the United States National 1Vluseum, I have been 
Bnabled to study the male generative glands or Syrskian organs of a 
species of Aitguilla, taken a t  Fire Island Beach, Grkat South Bay, Long 
Island, b ~ -  hiinself and party duriug the latter part of the summer 0f18S4. 
Four speciuiens hancte'od to me for investigation proved to bo males. 
Two of these bear the Mnseum number 35079, taken October 7, and two 
others, the number 35035, taken Septem& 25. In  a11 four I founcl the 
lobulate$ organs, first clescribed by Syrski, in a condition of develop. 
Uont which loaves no doubt whatever that they are truly tho malo 
Generative glands of the animal. 

In tho females hitherto examined by 6110 writer the generative €01d~ 
attached along either side of tho mesolitcry ou tho dorsal wall of t h C  
abdomen are fouud as oontinnous folds, lobulated on their external 
faces, aucl are inostly composed of very young ora, fat colls, and very 
little or 110 connective tissue or ovitriatn stroma. 

In the generative organs of the male specimens alluded to s b o ~  t h e  
glands cxteud'along either side of the uieseiitery, iu tho mile lmitioii 
as in the feznales, bu t  tho structuro consists of very distinct roticulc- 
81lapod lobules, which connect at their bases with IL coiiiinon mas deJelwes, 

extends aloiig their bases and opens posteriorly hito a triaugnlar 
WU, wliic~i in turn opens into t,he oouimon genito-urinary outlet. 

SSrslii statcs that these lobulated organs are filled with ~ : I I I I ; ~ C S ,  
* which are coiifi~ied to compartments separated by fibrous iuembrsiie. 

l Q S ~  SSY tliat this description is i n  general t e r m  correct, but I \\lonld 
'4 addition poiat out the fiwt that tliose compartments are mm or less 
Con~olutccl, long, a n d  tubular, and tlicrcfore presant, tIis r:h:w:wter of 

, 

Bull. U. 8. 2'. c., .%---I . m ~ ~ t a ~ y  ntB, mss, 
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true spermatic tubuli, a s  may be seen from the accompanying figures. 
It is thus evident that  there call be no shadow o i  doubt but that, theso 
are truly the inale orgaris of the eel, for I Grid that the granules allLided 
to by Syrski are re>illy tlie heads of what in  futiire will probably becointa 
sperinatozoa, for t1ic.y are globular and nearly uniform in size. The 
n-lrole cliaractcr of the organs7 both macroscopically and rnicroscopic- 
:illy7 is SO ciitirc.ly'difr'ererit froin that of the ovaries fouild in  the fewde 
t l in t  there is no possibility of confoundiiig tliciri. 

Another iniport:uit fact I ~ o u l d  point out, I I ; L L ~ ~ ~ J ~ ,  that tlie Syrskiau 
lobnles of the testicle of the male eel corrcspoud t~lnlost exactly to  the 
muscular and  slrelctal segtnellts of tho aiiirnd, a trait mliicli is not diu-  
corcrnble i n  the ieniale organs, and one which illustrate8 it siugn1;tr fact 
in morphology, viz, that liletsnierisin niay sliom itself in the glatid11lilr 
part of the reproductive orgalis of one sex and not iiimifest itself in the 
structure of the geiierative apparatus of the other. 
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taken in Noroiuber, 1581, show the Syrskian organs slightly larger than 
ill the Fire Island specimens, indicating possibly that functional maturity 
of the male organs is not attained till midwinter. This is rendered all 
the more probable frotn the fact that the yoiing eels about 2 inches long 
which constitute the swarms which come into fresh water in the spring 
must have had tliree or four monChs during which to grow in order to 
reach the dimensions which they attain, which mould render i t  probable 
that actual ovjposit,ion occurred sometime during the months of Decem- 
ber or January. 

For a full account of what has been hitherto known in regard to the 
breeding habits,of the eel, the reader is referred to a paper by G. Brown 
Good@‘? entitled “Notes on the Life history of the Eel, chiefly derived 
from a study of recent European authorities,” and published in the Bul- 
lutin of the United States Fish Commission, I, 1851, pages 71-124. The 
only points which the writer has more fully elaborated are such as 
relate to the finer structure of the male organs, and he also takes pleas- 
lire in announcing that tho male eel has been pocitirely identified from 
at  least two points along our eastern coast, the animals in both in- 
stances showing the da le  reproductive elements so far advanced in de-, 
velopment that there can be but little doubt if the animals had been 
taken- a few weeks later, ripe spermatozoa mould have been found in 
’the vasa deferentia of the testes. 

EXPLANATION OF FIGURES. 

Fig. 1. Vortical transverse section through onc of tho Syrskian lobulcs of tho 
1 malo 001, showing the spermatic massea 8 8, the peritoncumppp, which invests tho 

tcstes aiiil ia rcflected over the abclominal parictcs on cithor aidlo of tho vu8 defere?t8 
11, which has t w o  vessels v8 t la d m o d  underlying it. From tho Fire Island specimens. 
Zi 35. 
Fig. 2. More magnified view of a portion of a section of the testicle of the eel, 

Showin&ho outer layer of peritoneum e with tho septa 8t  8t extending inwards be. 
tween tlic spermatic masscs, aud which thin out into the very thin partitions pp. 
From a Fire Island spocimcn, x 200. 

%-T€IIE PORPOIMB IrIS€I&€EY O F  JEATTERAB, N. CL 

B y  I”. W. TRUE, 

Curator, Dcl)tirtnicnt of Mi~mmalu, Uiiitcd Statcs N:itional Museum. 

TIIE SPECIES UAPTURED. 

The primary object of my visit to 1Fl;ltteras in September last \vas to 
(letormine wliether tho spccic3s of dolpliin captured at  that point was the 
8Wno as that described by Professor Cope under the name of Lageizo- 
% J ~ L I C S  perspicillattts, and, if SO, to obtain inaterial to confirm or dis- 

my Auspicion that this epecics i s  the wme as the I;. a o u k ~  of (fray. 
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I also proposed to collect as much information as possiblc relative t o  tho 
fishery. 

Upon arriving a t  Hatteras I discovered that the village was locateg 
i on tlie sound side of the banks (as the ontlying ridge of sand-hills is 

called), while the fishery station was on the ocean side. The labor of 
;I mallr of 4 miles through the sand was amply repaid,*howerer, by 
the discovery of scores of skulls and fragmeutary skcletons scattered 
along the beach in the neighborhood of the station, although they were 
not of the species which I hoped to find. An examination of these re- 
mains furnished conclusive proof that the only species capturcd is the 
common bottle-uosed dolphin, l'ursiop tursio. Not a single fragment of 
any species of Lagenorhynchus was t o  be ibund, and the fishermen did not 
recognize my drawings. This seems to me somewhat remarkable since 
R large series of skulls of L. perspicillqtus was sent to tho Museum :L 
number years ago by Drs. Coues and Yarrow, [rom Fort Macon, which 
is not wry far distant from Hatteras. I can only suppose that the 
latter species is a rare visitant in  this regjon. 

, The bottle-nose clolphins captured are of all ages and of both sexes. 
The largest slreleton which I found Ineasured S feet 7 inches in length. 
The animal was evidently aged, for the teeth were worn down nearly 
to the base of the crowns. The largest sliulls iiieasured 20 inches iii 
length. 

I neglected to mention above that the fishermen recogiiize a Spring 
6' run'f of dolphins which they term 'L tassel-fins," for the reason that 
they have long filaments attached to their fins. The animals are said 
to be very thin. I suspect that these " lassel-fins" are simply speci- 
mens of 27. tursio, to which some leriiean pras i te  attaches itself. 

I collected, and have sent to Washington, about a dozen sliixlls and 
;I large nnmber of scapula, pelvic bones, and cerrical vertebra, inclad- 
iug two abnormal spe~4mens. All the skeletons were defectil c and as 
we already have specimens in the Museum, I did not regard it worth 
while to collect any. 

';s 

THE HISTORY AND METHODS 01" TIIE FISHERY. 

Porpoise-fishing bas begn carried on :tt Ha$ter,zs for a t  least a hun- 
dred years. The methods employed are quite simple, but show a Irnowl- 
edge of the habits of the prey. The season opcris in November or De- 
cember, when the porpoises are very fat.' A statiou Ims been established 
a t  a contrenient point on the beach, and signal poles are erected a t  it 
distance of 2 miles in either direction. The :I,pparatus employed con- 
sists of four or six boats (remnbling whale-boats), four or six nets OP 15- 
inch mesh, and I00 to 200 yariis long, ant1 two or more fine-meshed 
sweepseines. 

When the proparatious for tlie fishery are cowpleted, a niaii is sta- 
tioned on eiich signal pole and the boats, each carrying a single net, are 
placed it8 represented in the accornpanyiug figarc. ('Fig, 1,) 



BULLETIN OF TIIE UNITED STATES FISB COMMISSION. 5 

The nets carried by boats A and 13 are fastened together, and the me.n 
rest on their oars mid await signals from one of the distant poles. If' tho 
lnan on tlie pole toward tile north (N) displays his '6 waif" in a manlier 
showing thae a school of porpoises is approaching from that direction, 
the men in tlie boat 13 coilhnencc rowing toward the position occupied by 
D, paying out their net as they go. At the sauic monient tho men in boat 
D row soutliwest~vard toward the beach, 1iIiowise paying out their net. 
AS sooii as the porpoises hare passed to the south of the position OCCII- 

pied by boat C, that boat and A repeat the moveinelits of 13 and I), but 
row in a northwesterIy direction. The porpoises are thus entrapprd in 
aliuge pound, a8 shown in Pig, 2. The nets tlrciiiselGesclo not reach quite 
to the beach, but tho fishermen find that by thrashiiig the water with 
tho top lines, they qre able to prevent the porpoises from escaping. 

* 

A - B  A E 
/- 

N 
pole. bcnch. polo. polo. bcnch. polo. 

FIG. 1. FIG.  2. 

Tho s*chools thus entrapped frequently consist of 200 or 300 individ- 
uals, the power of which is so great that if they sliould rush violently 
against any part of tho net it wonld iiri~nediatc;ly break. The nets aro 
not, therefore, hauled to the be;tch, but remain in ttieir original position, 
except so far as they are carried northward or soulliwarrl. by the tides. 
T h  actual capture of tlie porpoises is effectecl by means of sweep-soiiies, 
"@iciently largo to contaiu 30 to  40 individuals. The operation OCCU- 

Pies several ~iours. Very fern inclivii{n;iIs escape, and these mostly by 
1eaping Over the nets, breaking the  ~neslies, or running out n c w  the bench. 

Whqs captured, the porpoises, if iiot (1rowncc1, are killed by stabbing 
with knives. The flippers and dorsal fin arc cut OE and thrown aside. 
The skin and blii1)ber are tlieii stripper1 ofL togetiicr, ancl ?ut in pieces 

"for the try-kettle. Tlie uiantlib~u is renioveil ant1 its oil (tried out seps- 
rately. 

The process of rendering the oil, so far as I coulc~ learn, is of the sim- 
plest character. The aiiionnt 0bt:Liiied from a singlo individual does 
'lot average more than G or 8 gallons. Tho price per galloxi received 
has not hitherto exceeded 40 cents. The product has usually been 
marhted in Elizabeth City or Norfollr. 
, The fishery .will probably iuiclergo certaiu important changes in tho 
'"lmediato future, from the fact that it Northern cgmpang lias contracted 
to 1)urChnsc all the porpoises captured during tbo next five ycsrs. In 

- \  
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consequence, the fishery which has lauguished for many years will proh- 
ably be prosecuted with great vigor during the coming season. . 

;NOTE UPON THE SGRAGG-WHALE. 

Upon extending my inquiries in varioub lines, I discovered that the 
fishermen recognize a certain whale under the naiiit? of ( 6  scragg-whale.” 
I could not satisijr myself as to w h a t  i t  really is. It was described as 
being smooth on the back and having short, ci;%rlr wl~al~bone. Is it 
Cope’s Agaphelus, or some other species of fin-back or humpback whale 7 

WASHINGTON, October 10,1884. 

3.-TlXE LABRADOR PIEJHERlEB. 

BY w. A. ST-EARNS. 
\ 

COD PrsmxG.--The men engaged in the Labrador cod.fishery are of 
two classes, the employers and the cpployed. The employers all along 
the const are generally mbii who coming liere poor have earned their 
way by hard work and 4‘ luck 7J to a position of more or less independ. 
ence, or have been sent as agents from some firm of mercliants :hroacl 
to hire men and conduct a fishery, large or small, as the wealth.of tho 
firm or the accumulation of business may allom. There are severd of 
these foreign firms on the coast, notably those of Patashquan and Mag- 
pie, and much further eastward of‘ Blanc Sablou and Isle la Bois; these, 
I believe, are all owned by merchants from Jersey in the English Chan- 
nel. Among the many who have lived 011 the coast and worked up a 
business of their own, the establishmentf of W. €I. Whitely, the magis- 
trate for this part of the province of Quebec, is the largest; as thb 
smalIer “rooms,” as these establishments are called, are sitnply a repe- 
tition of the larger ones on a smaller scale, a full description of that 
owned and conducted by Mr. Whitely will give you a pretty goad ides 
of all. 

The men employed in the fishery here are either hired from the sur- 
rounding fa~hilies or from Newfoundland. 
hearty, healthy, and good-natured, and those from Newfoundland, gcn- 
erally speaking, are large, robust, rough men in most every respect. 
They are apt to be quarrelsome, and in many cases, I sadly fear, the 
habit of taking whatever they 6ee that they wish and can safely get 
away with is very strongly embedded in their nature. lyheii detected 
they seem, like the aucient Spartans, t o  regret being caught more than 
to have taken what WRY not theirs. Yet many are tile reverse ofill- 
natured. All are strong and accustomed to endurance that would wear 
out any ordinary individual, while it just seems to fit tliein for their 
worlr, Having eiiiployed some thirty or forty inen the suasoii beforc:, 
the next thing is to get everything i n  readiness for their reception and 

The home men are rough,- 
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l\’orlr tho approacliiirg scasou. Part  of the inen worli 011 wages, while 
most of thcrit work oti share*, the share being o certain per cent., say 
one-third or one-half of the tisli caught by them dariiig the seasou, the 
other part of course going to the emplqver. During tho winter iuontlis 
tIhe nets are netted or llzencled as tho occasioii mag be; \vliile in  tlw 
Spring the buildings containing the sleepiirg al)artmeiits or bnnks-ar- 
ranged barrack fashion like the berths of ;I ship’s cabin-and the eatiug- 
room and cook room attached aru put in order. l n  the wiutcr :ilso tlic 
~ e t s ,  lines, houks, &e,, are all prepared for irnnicdiate use as soon :IS 

tlie season opens. In tho spring, again, the 1)oats are talien i‘roui their 
storing place, thorouglily repniretl, repainted inside atid out, tho sails 
ant1 oars mended or furniahecl nuew if so reqniretl; when dry they arc 
]atinched >bad iiioored by sunken buors at a short distance from the 
Atage-head. The stage itself is repaired, iiew props :iud fouiidatioii logs 
Often being required as well as boarding for tlie tloor proper, and fully 
cleaned j t h e  empty puncheons, hogsheads, and barrels amiiiged to oc- 
cupy as little space as possible in some sunny positiou, while the sIietIs 
are also cleaned and swept. By the  1st of M q - ,  o i  tlie breaking up of‘ 
the ice in the bays arid harbors, everything is ready fbr the atlvent ol‘ 
the suniiiier Gsherie$. ~ 

We will nom coiisidey that the summer has begun, t81i:Lt the tiino is 
the first da1 of June, aird that the iuen are arriving ready to begin 
work. Rough-looking follows they are indeed. Tall a i d  short, &)ut 
and broad, full-faced, full-bearded, aucl correspondingly fleshy in pro- 
Portiou. They are dressed quite alike, with suits of good thick cloth i l l  

the shqm of jumper and trousers, over which aro hauled the oreralla 
and frock when in  working trim on the shore, or oil jacket aut1 pairta- 
loons witIi an old “sou’wester,” as it is called, or rubber hat with :1hugc3 
rim tliat hangs over tho body, aliotvimg the raiii froin it to  drip, at least 

the oil gariiieuts if iiot completcly over theiii on to the ground. Pour. 
fifths or more 9f the men \ve:i,r a thin bolt : ind ~Iiei l th-I~~if i? ,  b ~ c l i I ~ i (  
arouiid their body, which, I~owevcr, is used inore for a1)penrance sake 
than anythiug else. It has bceu reported th:i t occiisioir~lly 011 board 
SOtae ill-iriauaged crafw, these kuires arc nsed for \veapons of off’eiisc 
au~t defeiise, ;is tlie case uiay be, bnt I h a w  not’ heard i t  proven here at  
least. ~ l iough  the ineu loolr fierce aud ill.tempcred, they are gciier- 
ally of a better disposition than  t1ic.y are usually giwu crctli t for being. 

The first thing that  a ~i ian asks for iii Labrador on going :myI$hweis 
eonwthing to eat. No matter if he has .just arisclr l’roi~r a ttiblo of plettty 

the IJOUSe O f  SOlllO friend, 110 Gill d \ V : l ; \ s  f i l ld  1’00111 for lllOr13. 1 hiIVC 

seen some of tho largest eaters I ever Lchcltl i l l  iuy life ivIii10 upon this 
coast. One man boasts of having eaten six l)t;irurigati--a bircI about 

. the eize of our ruged grouse or larger-at a, uical j aiiotller sags tliat, he 
could eat a, dozen herring a t  a tncaI, D fish about the size of :L medinm- 
s: iz~d inackerd, and, juclgiug from what 1 lmvo seen, 1 Ira\+o 110 doubt but 
t h t  hc coultl do it,  Still fiirther, ouc‘ ii.~low, upon testiiig soiiic in:11)10 
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sugir ,  declared that lie conlcl eat 10 pounds a t  oiie titiie, while a t  a i .  

other time I was offered IC bet of 2 shillings G perice by :t fellow wh5 said 
I i c  conld eat 4 pourids of Inisins at  a sitting , The paradise of a, Labra- 
(lor 111au seems to be eiioiigh to eat arid plenty of tobacco. Tlie Xcw-‘ 
k i n d l a n d  men, when coming to Labrador, do not cliser muclr. 

While we are talltiiig t w o  boats milli  two fellows i i i  eacli who liave 
breii out 211 the ~iioririiig looliiiig for fish appt~oacli the stage-head evi- 
dently (leeply loailrtl. Air ordiunrily constructed stage-heat1 cousists of 
a platforni riiibetl upon piles driven into tlia ~nud or sunk with huge 
stones for bnllast to the bottom where, a t  hi611 tide, the water is from G 
to 10 and ilt low 2 to 3 feet deep. While the men are unlouclizlg their 
ii&, bj* throwing thein from the boats ou to this wharf with huge pitch- 
Sorlrs, it ni ip l i t  be of‘ interest to follom a party of fislieriwn just going 
out to the fibhiiig-gr.ouuds and see what luck they have. The boatsiised 
i n  the ort1iri;ir.y fisliiiig are of two  kinds; those 0:tlled “ ~ i o v i e s , ~ ~  or Kava 
Scotia boats, beiiig long :ind iiarrow, shallon., rtiid carryiiig uo ballast, 
which, should hhe overturn, it wonld be impossible to s ink  her-since she 
would i~iiniediately riglit again eveu if‘ full of water j sild those called 
‘6 Ta~ikee bargc~,’~ or boats brouglit, lwre from the States, or macle here 
but to R sinli1;ir pattern; tliese arc very wide for their length, arid cor- 
rclspontlingly &el). With the barg+es t h e  seats are so arranged that they 
form fivc partitions, the center one is heavily ballasted with roclib. Of 
coiirse, should one of’ these boitts be iipset or fill with water, i t  woiilil 
instantly sink to the bottom. Strange to say, the barges are in niort~ 
tleinaiiti tii:in t~ ic  uories, from the fact tliat while tIjc forher 1101d s 
cy!iititals of fish freshly caught, the letter lioltl 0111~~ 4, or one-lid€ the 
qtlantity. The iiiclii’ clioosc to  risk tli’eir lives rather than lose their 
fish, aqd principally for this rc;isoii, that when the fish bite well they 
c:ill load tlieir boat wifliout stopping to run several miles Lloiire in  :b 
calm, pulling a t  tliu o:irs a11 tlic I V ~ I ~ ,  to iin’oail and rcttirn, often to fiud 
tht? fish golie or clarhiess ap1)roacIiiug. Fish are iiricertaiu creatures j -  
the iislicrinan itiust take ;it1 vnnt:ige of c~vory 1)ossiblc cl1a11ce to seciiru 
eiioiigh to procure him his wiiiter7s siipply OS food, ;is wel l  as to  pay  u p  
the old debts alii1 wliat he is coiisurni~ig during the summer. 
I have said that niost of the fisherii~eii use tlic. barge, but since many 

of them still prefer the novic? froni its liglitiiens atid the ease with which 
it is managed, as well RS the caspeuse, which is about one-third less, let 
11s suppose that two parties, of‘ two i i m i  eacli, go out fishing togetlier, 
t he  on0 in a novie and the  other in 3 1)arge. As no ballast is required 
for the former the iiieidc roo111 is dividetl iuto four partitious, wi+ seats 
Iwt\\-eeu, mhile tlic latter. Iias five, the lriitldle one coutniiiiug tlie baIL 
I i ~ t .  E:tch m d  of e;t~ll boat contains :I “ciibbs,” or sort of low shelf 
closct<,‘bonrdcd around at each end (at both bow arid stern), wherein are 
thposited the oil c l ~ t h e s  ant1 the dinner of bread sud bntter and si1It 
pork, with a sm:~11 Iwg of fresh water-since the  men ofteii start out  :it 
2 or 3 o’cIocIz in thc moriiing not returning until  the same time i n  the 

‘ 
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afternoon, this is a necessary precaution, the stay beiug according as 
the fish bite well or poorly. After reaching the fishing-grounds the 
men ' 6  down sail," out grapline-a sort of five-barred iron, with cun7ed 
prongs, which serves as an anchor-aiicl prepare their liooks am1 lilies 
for fishing. The hook is a large, heavy iron or steel affair, ns~ially 
several iitdies long and quite wide a t  the eittl; tlie line i s  sitxi11 for 
shallow and heavy for deep-sea fishing, nitli a Itiige lead siiilter :It- 

tached.. The bait for the cod are of two lriitds. Early iit tlic. season 
the cspelan, R fish some G or 8 inches loiig :md about the size of our 
well-known smelt or frost-fish, and much later the ( L  Heruse," a species 

. about one-half the size of the capelan. Each species miist be hauled 
fresh every day, usiul~y the night hefore, e i t d r  in a seine for the pnr- 
pose, or in a dip'-net when the fishermait is not able to procure a seine. 
Of course the boats that we are, followiug are ne11 supplied with bait, 
and the pen having baited their hooks, ilirow them ove.rboa,rd; and 
wait the result with impatience. Each man stands i i i  tlte outer hollow 
of his boat, he tends a line 011 each side aiicl soitietitnes two, while as 
soon as a, fish is caught; it is liaujed in and, being thronw €orcibly over x 
crane in the shape of R figure Y with an iron bar bet weeit the ends, which 
tears the hooks from the gills, it fdls iiito the Iiollow bc~-oiid. If tho 
fish bite well the sport now begins t o  be licely. As fast  as  :I hook is 
baited and thrown into the water one of the others is g:.cncr~illy i ~ d y  
to be hauled in. To haul this up quiclrly, bald over hand, diug the 
line over the P, thus depositing the fish iit the hollow, rebait tho hook 
and fling i t  out again is t h e  morlr of bot a few moiuents. Meanwhile, 
perlinps one or all the other hooks hare fish ulmi them, and the catcher 
i8 obliged to fly from one to the other with the speed of' liglitning. If 
tlie shoal fishing is bad the boatman hauls up his anchor a i d  goes out 
hito the deep water. llere be laboriously throws Itis line into 30, 40, 
arid even 70 fathoms, or 420 feet of water ; :idrl'to this :B heary leadeli 
weight of 8 or 10 pounds to couuteract the e l b u t s  of  the tide aitcl  
currents, and a struggling fish of 50, 60 or iitore l~oiirrds as I have 4, often seen these immense deep-sea fish, :dl to be dr:rini qiiicl~ly, liand 
oyer hand, the line, small a t  best, cntting deop into the Gitgcrs, ni id  you 
begin to see that cod fishing is no easy matter. After all this 1r:ird ex- 
ercise, let them row their boat Imine in  a cald or beat :ibout in n dense 
fog, as is often the case, for G ,  S, or 10 miles, %ntl you are certain that 
the work is not all sport. Again, if a& crew started o f  early :uttl liavt? 
forgotten to take any food witli them, hoping soon to be bacl~, a i t t l  the  

and rain have kept them out all clay, uiitil met to the sliiri, in spite 
of oil clothes, and very hungry and tired, they do not rotnrn until late 
illto tho night, it will be easy to me tliat t8hese uteii tnust possess ail en- 
ClGrance almost beyolid compreliension, to live, t!trivcx, stid grow iieartly 
'Inder such treatment from min(1, tido, niid wcathc+r; wltile a few lionrs: 
"eeP,.just as they are, prepares them for tluj nest d q + .  Su(:Ii, then, is 

Continual life of a Labrador fisherman during four moil ths in the SUUI- 
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mer season. A11 the rest of the year they do nothing but eat, swolio, 
; ~ n d  sleep. One may safely call their Sear a period of seasons of SUIII -  

mer and winter, with three months of the former and nine of the latter. 
By this t i m e  the two ‘boats a t  the wharf hare been unloaded, a i d  

the workmen, returning from their dinner, are preparing to cure the 
“catch.” The least number that can conveniently cure a lot of fish is 
three, when the work is pressiug, .for if a large quantity are brought i n  
they must  be done immediately or they will soften and spoil, or with 
business unusually lively, six men are necessary. For the purpose of 
cleaning the fish a small house is often erected on the stage-head. This 
consists of a lorn, open shed, in the center of which is a long, wide 
table, large enough to be occupied by two sets of three men each. On 
tho left of the first inan is a cleep box, one-half of whioh~extenclu out. 
side of the shed on the platform where the fish are throwri from the 
boat; tlie inan stationed by tliis box is called the 6‘ throat-cutter,” a 
truly terrible name were it applied to any but one who nianipuldm 
fish. Next to this man sn(1 on the same side is the “li(,ad~r.~’ 
Opposite stands the 6‘ splitter.” The drew is now complete inside tlie 
died; outside t,he inen ifre, heaving the fish on to the wharf with 
their long-handled arid long. tined pitchforks, while ZL sinall boy, or sonie 
one not otherwise occupied fills the boxes which, as I have Sniil, Itiy 
lmlf outside and half inside .the shed. The box beiiig full or partly 
full the throat-cutter takes up one OS the fish and lays  i t  upon the 
table, plaoing his forefinger iu the eye antl laying his thumh upon 
the chin or into the hollow just beyond the chin and beneath the 
tongue he pressrs the head downward, thus opeiiing up the gills. This 
is a matter more easily understood when seen than wlien described, 
but 1 think yon will understand how presl;ing down, ontward, or to 
one side will throw open tlie natural ’cavity in tlle throat o€ any fish, 
exposing the gills-at least a siniple experiment 011 tiny fish will show 
it. With a sharp knife the fleshy rib of tlie tongue i B  cut through at  
a single stroke; another stroke severs the flesh down the belly ; while 
a third one lays open all the inside and ends in  R gash, about 3 iuchee 
long, beyond the iutestiues antl beyond and to the left of the ventrtif 
fiu. The knife used for the purpose lias a short, thick, round handlc~, 
while the blade is about 5 inches loiig, generally less than an inch wide 
at  the base and tapering to tt rounded point ’and sharp as a razor 011 

either edge. Thus ou t  the fish is passed to the header. As this work 
requires great sti~eiigtli a proportionately tjtrong t i i t i n  h tdten for the 
purpose. He wears woolen mittens or half glo\m upon the right hand, 
and seizing the fish,with a scoopiiig motion of the right I ~ i l I l d ,  he sep- 
arates tho liver from the rest of‘the insides m d  pnslies i t  either through 
i~ sinal1 liole in thetable or over a t  the edge into ,z biirrel beiicath, while, 
taking hold of the fish agaip with tlie same haiid, he team out all the re- 
iiraiiiing iiisides with the lefthnncl aiicl presse8 tlieiii with the lieail against 
the ctlge of the table, which is liollowecl or scool~ecl bcncath-oftcil 
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with a piece of iron placed across the area to be nsed as a more dure- 
ble edge-he forces the body of the fish for\rard n4li the right, and tho 
head downward with the left, thus teering i t  froui the body arid separat- 
ing the two ; the head and interiial parts hanging to it drop to the floor 
and fall t,hrough :t hole about :t foot sqiiare into tho wtter beneath the 
stage-head. The splitter tak- 
ing it, lays i t  against a sn;all stick niiiled to tlie t:tblc, wliicli simply acts 
as ;I support to keep tho fish from sIip1)iiig~ aiid with liis knife, a long 
broad and slightly concave blade, well sharpened on one side oiily, lays 
the fish open from the eiid of the cut made by the throat-cutter coru- 
pletely or nearly to the tail; with another ,stroke he cuts trlirough the 
flesh and ribs on the upper side of tho bone to tlie fop ; he thon gashes 
through the bone at  a distaiic*e about two fiftths from the ciicl of the tail 
toward tho head, tho fish Iyiug meanwhile with i t s  tail to the right, aiitl 
continues, with a scooping cut, to sever the flesh and ribs 011 this side 
to the upper eiid ; theii a peculiar lift of' tlie bone and shelie of tlie arm 
sends the fish into a coarsely constructed wheelbarrow at  tho right', 
while it sends the piece of backl~oiie thus cut out, with the dark inside 
lining of the belly, or '4 sound," as they call i t ,  iiito a pile through a 

. hole at  tho left. This, then, is the 1)rocess of clcaiiirig. When the fish 
have been taken in a net, :L seine, or trap, aiid are unusunlly large and 
nico, they are thrown iiito a tub of water aiid mashed carefully before 
being salted down ; but this is done oiily in the caseof extra nice ones. 
It will thus be seen that.tlie process of cleaning fish is a purely mechau- 
ical one, and tlio number that these iiieii will cleau in a day quito large, 
especially if they hure nothing to do but this work, and the box is liept 
full of fish. In a large establishiiierit Chis is t1sllillly the case, but in :I 
small one the iiieu are ofteii obliged to keep their OWI box filled, and 
aftorward to do the work of others. 

Tlie barrow being full of fish they are wlieeled to tho stage to be 
salted down. Here, also, :L regular system is emplo~ed. The f i ~ h  are 
laid clown in four rows upon the floor, from otic1 to elid of the building, 
the heads alteriiating with the tails iu ovary other row. Tliis iiiakes 
&U even row about 4 feet dee~), iL1ld with ;I leugth corresponding to the 
length of the building. The salt 
purchased of. the tradiiig vessels is the co:~rse, grwul;ir rock-salt, as it 
is called, such as is bought in the States usually for ice-cream freuzers ' 

and otlier purposes. It coiues iii bags, barrels, or in bulk when large 
quantities am purchased. It is deposited iii largo bins from whence 
it is wheeled in barrows to tho salting-rooin arid shaken from large 
Wooden shovels upori tlie completcd row of fish ready to receive it. 
Upon this another layer is  laid which receives a snltiiig similar to that 
of the ouo before it, a r i d  so 011, :t layer of fish, mother of salt, until the 
row is about 4 feet high, mlien another is beguu iu  front of that one, 

so on until tho fish or salt are ex~iausted, or the rcom, geiierally 
'OW, is too €ull €or more. I n  this esercise the dilys, and ofteii the night's, 

The fisli then passes oil to tlie splitter. 

The ~lext. process is tlii~t of salting. 

. 
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are employed by the Labrador fidiernieu. I say nights, and this is 
often strictly truc ; the fishermen sometimes (lo not return with their 
loads until late in the ereniug, when the work exterids far iiito tho 
niglit by candle and lemplight, since tho fish would become soft if left 
for so short a time even as over night out of tho water. Oil rare ooca- 
sioiis tho fish we placed in bags, wliich are tlwn moored out in eleel, 
water. I n  this way they Ireel) R long tirue, but i t  is rather a tedious 
:me1 troublesome operation, and one seltlorn eiriployed unless the quantity 
taken is far in excess of the worlrmen .employed. 

Cod-liver oil is an article in great demand all over the world, bnt I 
.often think that could one look back of the fiual distillery, wliich of 
course purifies every particle of the oil, they wonltl not enjoy :L very 
pleasant prospect. As it is our  honest endeavor to follow the cod-fish- 
ery to its legitimate orid, one cannot well avoid ‘toucliing upon the sub- 
ject in question. It is truly a sight to’ watch the linge puncheons 
nncl vats filled with the cod livers, and note from diLy to day Iiom the 
rays of the sun, pouring their streiigth upon the inass, .gradually drcom- 
pose it and send the dark, thick, rich oil to the surface. Tlte oil mill 
begin to gather in two or three clays, or more quickly if the clays :ire 
extremely hot, when it  is clipped up with n Iullo a i d  strained, if 
necessary, into large barrels providetl for tlie purpose. It is generally 
reclroned that a quintal of fish (proiiouiiced lieutal) will furnish a gallon 
of oil, but sometimes the livers are of a poor quality arid mill not pro- 
duce so mucli. At the end of tho ~ieasou the blabber remaiiiiiig lrorn 
the livers after a11 the oil has been c.xtr:tcted is use(1, boiled, to rub 
over the roofs of houses, and is an excelleiit material to preveut tlie 
rain from so:iking throagli. I t  is also saved aiid fed to thedogs tluriitg 
minter mixed with other fbotl. It is tlius tli:itf Labrxlor people lenrri 
to ecoiiomize ancl use even those uaturally tvitste procluctions, the rein- 
Iiants of their season7~ profit. You can easily iruagirie the scene :I lively 
one when thirty or forty ineii are engaged in putting ii\vax a cl@s c:ttcli 
of some ton or tmeuty dueply-loaded boats, arid the stage is filled :uid 
covered with men, fish,’and oil; yet this work is not haid, esaept tlint 
it requires continued attention. 

The curing process is, however, not yet completed. R S t w  a stay of 
from three to four weeks in the salt, the fkli become pretty thoroughly 
pickled;,they are then taken out, put into 1:srge trays of mnter, ~ I J ~ L  
pushed about froni side to side, pried over and over, and again pushc(l 
tiround in the water until all the salt is \vaslied oE of them, when they 
are sproad upon tlie to dry in the sun. Fish flakes coiisist of 
a series of long, narrow rows of low posts pouncled into the‘ grouiid, 
upon wliich are laid frames composed of slats some G feet long, either 
three-cornered, with the angle pointed upward, or oblong, flat, naileel 
upon cross-bars about G inclies apart, tlie bars usually 2 or 3 feet 
from each other. Upon these rows of lattice work the fish :ire laic1 to 
dry. They reinaiu spread while the Liun is up, but are gatherod into 
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small piles (backs up) a t  night or in rainy weather. About two good 
warm days mill dry them sufficiently, when they are thrown and packed 
into a large rouud pile with the tails in, the center of the circlc being 
filled up with the small lots too irreguIar.or dimiuutive to pile, and tlien 
covered with bark, upon which arc placed stones to hold i t  tiown. The 
cliniensioiis of such a pile are nsually 6 to 7 feet in diaincter and 4 high. 
Often the ground is cleared and a frame-work of stones inado for its 
support, which becomes a matter of ornament when the fish are remov&l, 
and serves, to make the ground look nicely.itnc1 reflect the taste of its 
owner. Ofteu w r y  pretty stones are arranged inside tho outer rocky 
frame. work, and shells play no iuconspicrxous part; when they can be 
obtained. The men, too, ta,ke pleasure in saying any choice-shaped 
colored piece of coral for this '' fish garden," i s  they call it. 

Ali 
fish are reckoned as so rnany ( 6  quintals?' The true quintal is R Prcncli 
weight sig~iif,yiug 220 pounds; how its signification became diverted 
to that now eniployed i t  is-hard to tell. All along the coast the term 
meam 110 r~ou~ids ,  or, as the merchants claim, 2 pounds oxtra on each 
similar lot for full weight, or, since sonic of the fish may not be quite 
dry, 112 pounds. It is usually weighed in lots of 2 quintals each, or the 
original weight of 220 pounds plus the 4 additional pouiids for full 
measure. Strange as it may appear, 
a draft of 224 pounds of fi\h just caught wilI very iic?rly equal a quin- 
tal of 11% pounds of dry fish,the shrinkage being about one-half from 
wet to dry. Tlie iishennep linow how 11ixnp quintals their boats carry, 
liow much each partition holtld, the quantity when loadctl up t o  her 
th\varts, arid also to her gunwale. Tliej kiiow liow many sniall fish will 
~ t b e  a quiiital and how niany 1;rrg.c ones; how inany call be cleaned 
and salted in a11 hour ; and, strango to say, caii tell as far off' i16 they 
c&n see whet81ier the inen in the boats are catching Gsh, npd about how 
Ulaiiy fish from the set and positioii of the boat she has already. I have 
~ C C D  this told quite accurately time aud again wlieii the inen were out 
011 tho fisIiiug-grouiid, about haiiliiig anchor to return home, aiid I could 
11a~Uy percc.ive the boats tlicmsclves RS t loy  dilnc~tl up and d 0 ~ 1 i  up011 
the waves a t  all, j e t  I RIII fiLr from beiiig near-sighted. Tho peoplo liere 
h v c  woiiderful o,ye.sig~it. can (~ i~ t i i ig~i i s~ i  accaratoly objects at 
m im111e11s~ distance, and judgc correctly iu rnaiiy iiistniices where ordi- 
IWY people, unadcustomcd to being obligcd to (lo so, would ntterly i'ail 
olte~l of B\WI seeiiig tlie oWect a t  311. + 

8 ~ ~ 1 ,  t~ioii, is the nature of tlie work tliat occupies the stteutioii of 
the ~ e o p i c  a~ong the coast during the sii~~inic'r woiitlis. ~ h o u g l i  statis- 
tics are ilry an11 unsatisfactory :it best, a few just hero may be o f  inter- 
est. In the \oliolo proviiicc. of Quebec, in lS'iS, about 300,000 quintals 
Of codfish were sei] t into tlio mar~;et, valuec~, in tlie aggregate, a t  Dearly. 
$1,600,000. ~ h o  iiertheasterii division, that payt from l\laiiicouagan to 
BiaW 8ablu11, ftlruiahed 1GO,B00 quiu tal8 n e a r l ~  j bnt further, Over lOO,o!)o 

Tho process of vveigliing now alone reniains to b$ atteuded to. 

Such a.weight is called ;L draft. 
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mere taken by the vessels from the United States, Newfoundlaud, and 
other provinces fishing here for the summer season only and returning 
home in the autumn. This leaves a little over 56,000 quiutals taken by 
t h e  inhabitants of the coast for this district, with a value in the Quebec 
markets of $5, and to the people themselves, as  they sell for cash or 
trade on board the regular authorized agents'trading vessels, o i  $3. Of 
course living is cheap here. Little or nothing is paid for laud arid right 
to fish j the gear necessary is small, and the oatla,y only trifling for 
small establishments, so that nearly all inacle is the clear gain of 
expended labor. It must be remembered also that $100 here will go 
farther than $400 or $500 in the Statw to these people, whose wants are 
really few; yet they are a hearty, he:ilthy, :~nd good-natured race. They 
are entirely diffkrent froin the French Canadians who abound in the 
towns nearest Quebec, and seem to be, the farther eastward one goes 
in the province, a race peculiar in themselves. 

In the500 miles of coast from Manicouagan to Blanc Sablou, alreaclx 
spoken of, there are several l ube  fishing establishments whose yearly 
catch of cod amounts to some over 1,000 quintals. They a11 pursue the 
plan I have described in catching and curing their fish ; thus, of course, 
more or less petty riva1r.y exists between them. Starting then frooi 
Manicouagan and going eastward, the  first place of any iniportance is 
Caribou Island. Here the catch amoupted to aboiit 1,160 quintals; in 
the same year (1878), Moisle, a little below, took aEout 1,260 quintals; 
still further, Shelclrake took 5,850 quintals, the fonrth largest catch 
lnade on the coast. At  Thunder River tlie take w a s  3,125; atl Savage 
Harbor, 1,300 j at  Poirite Ridge, 1,200 j Magpie, 8,200 j Saint John's 
River, 7,500 ; Long Point, 1,050 j Esquiinaux Point, 2,010 j Natashquaii 
Barbor, 1,900; Bonne Esperance, 1,700; Saltnon Bay, (3,610 j Long 
Point, 1,270. ' I t  will be seen that several of tliesc esttlblishments took 
much larger catclics than the others. Of these, Shelclrnke had 73 boats, 
valued at $4,380, and emploging 23i  iiien j Magpie, 95 boats, valued at  
$5,700, emploFing 332 men ; Saint ,Joliu7s River, 114 boats, valued at  
$6,840, and employing 358 men, aiid Salmon Bay 41 boats, valued a t  
$3,110, and employing 154 men. 

SALMON.-OUC of tlie most important of the L:ibrador fisheries next 
to the cod is that of the salmon, thongli they are by no means as exten- 
sivehere as they arein the lower Canadian provinces, especially of Resti- 
gouche and the Bay of Chaleur, on [Be south siclo uf tlie river Saint Law- 
rence. The salmon go up  the river to spawn ; returning theyilre found 
in the adjaceut waters of tlii rivers a1ong tlio coast in the late summer 
and early-fall. The number of fish annually captured isiinmeiiso. Tho 
best ant1 in fhct only real 8e88on for capturing these fish is R few weelis 
in the early autuum. They arc caught in gill-mcts, large or small, with 
a regulation mesh of 6 incbes. The nets ttro placccl :ilong shorc a t  tho 
month of the river, or across some channel of the stream, end visited 
gvery day. The fish entangle themselves i n  the qedles, vhich arp 

' 
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made sufficiently lar& to allow the young fish to escape b,r passing 
entirely through them, and are held until the fisherman comes aud se- 
cures his catch. The f i ~ h  are then cut open from head to tail, and 
carefully cleaned inside and out ; all the.black skin being peeled off the 
back bone. They are then soaked in fresh water, then in salt brine, aud 
finally packed in barrels. There are seldom more or less than 23 fish 
to a barrel. As each barrel brings about $12 cash, each fish is valued 
a t  50 cents. This is of course the first cost 'of t h e  fish. 

Salmon-fishiug is only in its prime for about four weeks, between, 
say, July 25 and August 25. This fishing is plentiful 011 along the 
r i n m  011 t'he coast, arid there is seldom one that has not several fish- 
eries upon it, I should say that a barrel of salted salmon will ,average 
about 200 pounds in weight. Salmon are, other than above, preserved 
by drying, smolring, and canning. The .latter process is rsraly if at all 
employed in Labrador, tho other two seldom. They are mioked much 
as herring are, and driod in the suu much as codfish on the fie11 flakes. 
Salmon are caught with the hook and line by those who care tg  angle 
for them j and as, the rivers and bays are quite full :rt the proper sea- 
son, it is a work of pleasure and profit to practice the rod with this 
king of fish in Iris native slerncnt and at  home, when be is most abun- 
dant. 

A geiitleinan by the name of Napoleon Corneau, au agent for a firm 
situated a t  tbemouth of Goodbout River, has given his time and atten- 
tion EO fully to this. sport that his record for salmon-catching stands 
alone so far as I know. I am not prepared to say that the record is 
the ' 6  largest score of salmon ever killed by a single man iu the world," 
but certainly it looks most extraordinarily like it. Within a period of 
eighteendays, a few years since, beginning July S, be captured 365 fish, 
Weighing altogether 3,861 pounds. This is an everago of over 20 fish a 
day and also of about 10% pounds for each fish. .The largest fish 
weighed 26 pounds. 
1 should add that this last year (1881) a Freuch steamer vivited several 

localities along the coast purchasing salmon from the pcoplo fresh from 
the nets at a liberal price. The fish were submitted to a refrigerating 
Process ilrld packed for shipment to a foreign market. That year the 
8uccess was sufficient to warrant the captaiu in making great ofi'crs to 
the people for the following year, but whether the tictual sale will 
Permit so expensive an equipment again or not rcinaius to be seen. 
Freezing salmon may be A success SO far as tho freezing goes, but cadi 
there be found a compa,ny or even a single man epterprisiug euough to 
risk his capital in building up a.trade that it is not a t  all likely will be- 
come general? Do not understand me as discouraging the enterprise, 
for a Bourishiug trade ought to be built up in  this verr ~~usinoss if tho 
first attempts are successful. 

TROU!c.-The trout-fislieries are oonducted iirixch lilro, and gonerally 
in company with, the salmon fisheries. Ti10 aets iised are longand 
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narrow, while the meshera are from 38 to 4 inches wide. This enables 
the smaller fish to escape and retains the larger ones, Those usual 
size ranges Srom 3 to 46 pounds, and from 12 to 14, or even nearly 18 
inchesin length. These nets are set across the mouth or along the 
shore of sonie siiiall bay iuto which runs a stream of sufficient size to 
allow the fish to r u n  up to spawn. The bottom of the net is sunk with 
heavy weights, wliile tho upper side is supported by cork bobs which Boat 
upon the topof tlie water. The net is examined twice a day, and the fish 
taken frorg the meshes. They are then slit down a e  belly and cleaned 
thoroughly j after being mashed carefully in fresh water they are 
packed in a barrel and salted down caxefully. When full the barrel 
contains about a third salt and water. Iu  some places the people have 
out a large number of nets, and often catch Srom a quarter to half a 
barrel of trout daily; but the latter is a capital day's work ""$1 seldom 
made. 

Trout' are cuuglit a t  all seasons, from early in the spring, when the 
ice breaks up, to late in the f d l .  They are most abundant just before 
it is high tide ; and tlieir favorite time is from 2 to 4 in the afternoon 
of ;I rather wiudy and lowering day. They at  all times seem to prefer 
cloudy veather in which to be about, and when the wind blows lightly, 
ruffling the mater, and are then caught in greater abundance than at  
any otlier time. Iu  some of the bays the trout are so abundant that you 
can cast a double-hooked line and generally catch a fish almost instantly 
on each hook. I have in mind a locality called Baie Des Roches, where 
a small stream comes down into a sort of bay or arm of the sea, and ' 
where, in 1575, a party of' five of UCI succeeded in taking with hook and 
line some 035 fish, 1;trge and small, fishing only part of two days. The 
fish bit a t  the red and gray flies, and as fast as we could haul them in. 
About 100 of these m o u ~  weigh less than half& pound each, the ma- 
jority between l &rid 2 pounds, as rnauy 8s 75 of them 3 pounds aliicce, 
and tbe largest weighed 49 pounds. 

There secms to bo three or four varieties or species of trout in these 
regions, but tliey havc not all as yet been positively identified. They 
are ca11cd here s&on trout, spotted a n d  gray trout, sea trout, ant1 
another species, i€ indeed i t  be R valid one, called by the people the mud 
trout. Of these three or four, the sea and spotted and gray trout alone 
appe;u extensively as arcicles of commerce. Trout are caught all along 
tho coast froin llingan to Blanc Sablon, iE  iiot to Belle. Isle itself. Any- 
wbcrc about the mouths of sinall streams these fish are abundant. The 
large streams are usually so completely filled with salnion nets that 
trout nets are of no account mhateve'r. I n  the small places, even, 1 
have 1inon.n A small boy hardly ten years old to  catch from half a barrel 
to a barrel ani1 a half of trout in a season Tit11 one or two suiall net8 
only, tlius e:tniing froin $16 to $20 011 this alone. The fish, like all other 

wtchea," are taken by the traders at  R nominal price iu exchange i'or 
food snd articles of necessity, add sold in Quebec as grade 1, 2, or 3, 
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fish they are caught in the mass of branches which the brush or weir 
presents, and the retreating tide leaves them stranded and at  themercy 
of the fishermen, who soon collect and salt them down in barrels fur- 
nished for the purpose by some trader who purchases the fish a t  a stip- 
ulated price. The usual herring nets are generally 30 fathoms or 180 
feet long by 30 feel deep, and good fishing fills from G to 12 barrels ti 
day, or rather a t  each haul, which is generally once a day. Seines are 
generally 100 to 150 fathoms long and about 10 deep, while the “]retch” 
is according to the size of the school. 

With regard to the curing of these fish it is well asserted by Mr. 
Townsend that ‘(of all mercantile Gsli lierring is the most delicsLtc ami 
tendcr, and is, therefore, the must liable to damage from the air ancl 
heat after they are out of the water. Herring ought to bo scaled, washed, 
and in pickle as soon as possible after they are out of tlte water; not a 
moment ought to be lost that can be aroided. The flush beiug 80 deli- 
cate and tender, riot only injures quickly by exposure, but is much less 
liable to take the salt. On the other hand, if the herring get into pickle 
in a clean state before they have been any time exposed they take the 
salt quicker, ancl, thereforg, preserve much better ttlm natural quality 
and taste of the fish.” On the Labrador coast the herring are generally 
simply packed in brine in barrels and sent a t  once. to the Quebec mar- 
kets. 

In Mr. Perley’s Report of the Fisheries in the Bay of Fundy, the 
manner of curing herring is thus described : The fish are scaled by be- 
i n g  washed in bushel baskets with a square bottom, open like a coarse 
sieve, the men standing in the water up  to their knees. The best fish 
have very few scales, and only half a bushel of thein are taken in the 
basket a t  once; t,hey are then salted in large tubs, the salt being stirred 
through them by hand ; the quantity used is half a busliel of salt to’two 
and a half barrels of fish, which are a tub full. They lie in salt twenty- 
four hours, and are then washed in fresh, water to prevent their becoming 
‘6 salt burnt,” after which they are strung on rods, with their heads all 
one way, and then hung up in the smoke-house. In  Clements the smoke- 
houses are usually 30 feet square, with 14 feet posts and a high roof; 
no fish hang nearer the fire than 7 feet, but the  most careful curers do 
not hang them nearer than 8 feet. Rock maple is used in moking ; 
when it cannot be procured ash is used, being considered next best. 
The process of smoking usuallx occupies eight weelis ; and it  requires 
the whole time of one 1)erson to  watch tlie fire and attend to the smok- 
ing, in which much judgment and great care are required. The smoke 
is usually macle up a t  nightfall, iinless the weather is warm and met, 
during which time uo fires are made. Pn fine weather the smolre-houses 
are thrown open during tlie day to cool j and tlte greatest care is taken 
at all tiiiies to keep tlowii heat, ancl to render tliu sinoire-ltousu n s  cool 
as possible by Ituiii(mus wiutlows and openings. After bciiig sinolred, 
tbr Asli iirc pmlwl in  boxes of the cstnblished size j tliese are 18 inches 
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long, 10 inches wide, and 8 inches deep, measured on the inside ; and 
there should be 12 rods, or 24 dozen, of fish in a box of prime herring.. 
If the fish are large and of the best quality, i t  requires some pressure 
to get this number iuto a box. The Digby herring are in some instances 
cured in pickle, unsmoked, and packed in half barrels. Packed in bar- 
rels, each barrel is supposed to weigh 224 pounds. 

SEALS AND SEAL ~uiwxm.-There are seveu species of seals cred- 
ited to $lie coast of Labrador, Of the first, the walrus, or morse, or 
la vacke marine of the French (Odobmnus rosinarus Malmgren, also 
called the Rtlaiitic walrus, in distinction from the Odobesus, or Pacific 
walrus), I will not attempt to give a history, it being of too irregular 
occurrence upoii the coast to admit it. I t  iu fouud sometimes in 
Northern Labrador. Two specimens were captured at Fox Harbor 
about 1880, and one of the young men in our expedition in 1882 se- 
cured the tusks of a small specinieri from this locality. The inhabi- 
tants here say that they see these animals occasionally in the water, 
but rarely capt8ure them ; that they occur more freqnently farther 
uorth on the coast, tliough probably irever comiiioii. None of the 
eared seals are knowii to occur on the Atlantic coast, I believe. The 
remaining animals are of the family Pliocidm, and of these six are gen- 
erally believed to be found in Labrador. 

First may be mentioned the Harbor seal (Phoca vifuliiza Linii6). This 
is one of the smallest8 of the seal species. I ts  coat is of a beautiful, 
Soft, and silky texture on its surface, the heirs being darker beneath, 
and often variously spotted and marked with dark and white spots and 
blotches. Wheu young they are of a, dirty, yellowisli white. The 
specimens of harbor seal usually seen in our country are only young, 
and rarely exceed 5 feet in length ; tho adults are occasionally 7 feet 
or more, as I have several times seen them. Few species liave so wide 
a geogr-aphical distribution as this saiiie harbor seal, and its variation 
in colorntion, also, has combined with this distribution to give niore syu- 
h y m s  to this then perhaps any other species of the seal tribe. It 
occurs in nearly every regiou of our northern hemisphere, and evcu 
ascends the large rivers, and is seen in the interior of the couiitry in 
large lakes and ponds whcre they occur. It is not a uiigratory species, 
at least not extensively so. It lives in the region There it occurs 
throughout the year. It is confined to near the shore. It rears its 
Young, a t  least in Labrador, 10 to 20 niiles up some river in the interior 
of the country where there is a sand-bar in tho river, and in the early 
“ring as soon as the river is free of ice. It is a very kiiowing animal, 
and also a very sagacious one. Seals are captured in nets placed at 
the mouths of tlie rivers or near some rocky point of land w~iero the 
seals are abuudaiit. These harbor-scal nets aremade of stout ( 6  salmon 
twiUB,” are 40 t o  BO f:itthoms Ioiig, and G to 8 deep. The meshes are (3 

in(h?s. The riets are iirooretl with heavy weights,.and tended about 
twice a wecli, as frcqiient visiting of the region where they are set teiids 
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to frighten the seal. This trapping is carried on in all scasoiia of open 
water from spring to fall. This is the o~ily species found on the coast 
rlie year around. The skin is worked iiito all sorts of i‘ancy mticles; 
the blubber makes first-class oil, and the flesh of the young is good 
eating, if nicely broiled before the coals without the fat. As far as I 
can learn, the i’emaltle gives birth to but a single young seal. 

In the spring and Fa11 these seals are abiiiidant all along the flats a t  
lorn tide, where they herd iu 1:trge numbers. I liavo seeit tlieni thus 
perched on the flat stones along 8 fern rods of beach so thick that all 
seemed one black mass of bodies. The least disturbance, and the mhol~  
herd flop offinto tlie slinllow water and hurryto se;i, and in a ~rioi~irnt not 
a seal is left. Soon one hiindred heads are SOCII, in a~ inany directions as 
many rods from shore, in the surrounding water, and they continue to 
swim about and watch tlie intruder till either lie goes, or, satisfied that 
they cannot land again, they disappear to some other clioseii spot, or 
sport in the water at t8heir pleasnrc. Thex come a ~ h o r e  mostly a t  low 
tide, and in the evening about sunset. Thcg l o ~ w  to bask in the sun- 
light (luring the d;iytimr on tile flat roclrs along sliorc. They arc vcry 
Iiarcl IO kill with shot or ball, but if‘ caught f : ~  OIJ I i l ~ i d  iire  BOO^ dis- 
patched with even a moderate blow on tlic ( r i d  of tlic nose. They e:itt 
fisli: often robbing the salmoii arid 1)robably tlie trout nets also of the 
fisherman. They also eat crustacea :iud xii1:~11 ~ 1 i ~ 1 1 - f i ~ I t ,  shrhnps. Src. 
Some of the fisherinen to l i l  iiie tha,t they fed on a hpccicts of tendw 
lielps a t  the bottom of the shallow passes between the rocks :ind island&, 
and on small sea :ijuiinals. Their curiosity is very great, aud a peculiar 
mode of enticing them within gunshot is I)raoticetl by the inhabitants, 
who dress in a black mit, pull a black cap over tliclir lieads, and, going 
to SOUJC flat rock, lie over it much as a live seal wonlrl do, keeping tho 
fiLce down and the gun ready ; the voice is then nlatle to  imitate the 
bellow or rather lioarse bark of a seal. Tlio aninid iuixtrtkes tho per- 
EOU for anotl~er anirnal of his own tribe and grxtlually swims up to Lini, 
frequently diving and appearing again as he swims arourlcl ; W ~ I W  
finally near enongh, as the animal dire&, the huntei* clutches his gun t~11ti 
takes aim ;it where he expects the seal to appear j the iuinute i t  shows its 
head he fires, gerierally Itilling or woundiiig tlic enimal; he then rushes 
out to his boat, shoves ofY. and secures the booty. A sed ,  if oiily 
wounded, will dive and not appear again on the sul*facc of the water 
unless a t  a great distance away. If shot cle:id it will float at, once if 
very fiJt j if not it, rises in a few uio~nents, tiirted by the fatness or lean- 
ness of tho auirnal ; tlic fatter they are tlic quiclter they rise, so t h ; ~ b  
I h  hunter is sure of his gariie in tho elid if lie Itills it. 

Tho ltingecl seal (I’lmccc jixtida Fabricius) is ra1hc.r rare, :is far :w I 
can learn, up011 the Labrador coast. I t  is found it11 the HCitROIt around, 
like the harbor seal, and with it, having iilso niariy 01 its habits. It is 
distinguished by its smaller size, aut1 i t  is said, ‘(can alivays bo recog. 
piaed by tho lengtb o f  the first digit of tQe manus, which sli,glitly ep- 

’ 

’ 
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ceeds all others.” This is in all probability the species called by the 
natives the gra or jar seal. It much resembles the harbor seal,,but is 
even smaller,,the adult being aboLit 5 feet long, and the female even less. 
Soveral w c ~ e  BiIIed while I was 011 the coast, but I did mt obtaiii theni. 
1 w i t  word. however, t o  liave then1 ‘6 salted down ’7 for me, arid slia11 
doubtless obtaiii tlieiii oil my nclst visit to the coast. It has a 1)cciilhr 
habit of bah,ucing itself :iud tilting bacliward and forward wl~ou in tho 
water, mncli resenibling tlie bobbing of a bottle when tliro\~n overboarcl. 
I t  occurs ucar shore. 

Tlie I~eartlcd spa1 (E~igwthiis barbatus Pabricius) is probably the 
“sqiiwe flipl)er,7’ as it is called I 1 c w .  It is f‘ouutl gciierally on the icc? 
~ i t l  is of iiniiionse size. Their 
average height is S to eve11 13 feet, tlieir weight ti00 to 1,000 poui~ds, 
  id tlicir yield of oil 30 to 40 or more gellous. !“cy occiir siitg1y:iiid 
occasionally, 1 believe, accoiiil)aiii(:d by their young, wlilch itre fonud 
with them just, before the breaking up o f  tho ice in spriiig. .It is tho 
largest, spccies of seal foiiiicl on the Atlmtic seaboard. They are rc- 
gardecl as a great prim by the iuliabitn,~its, tho yield of oil being 80 
large, aut1 the skiii fiirnishing so much iiiatcrial Sor boots, gloves, niit- 
tens, &c. 

Tliu Gray seal (IIuliclmrzts gr?ypus Pabricius) so closely resembles the 
bearded sc~al, first incii tioiietl, that the two ~ c ?  doubtless often coli- 
ibiiiidcd. . It, is croditcltl to the Nortli Rtlaritic aiid the, stmiits OS Iklle 
Isle as also tho Labrador coast, but i t  occurs so riirely as to desorvc 110 

special attention here. It is shorter and tho slroll uinch 1:irgur tlli:iii is 
tho bearded sed, wliich it NO olosely resembles. 

Tlio Harl) scal (Phoca granla~adica Fabricius) is the Gr.eeiil:tiitl, or 
Sudtllebacli seal of Labrador and Greenland coasts which, with its nest 
l~iglibor, the 11ood seal, affords such rare sport to the seal hiintcrs in 
the spring aiicl fall of each year. The general color of the m:do i u  yel- 
lowish wliite, tlie nose and fme b~ac~c, LIS are also several lilics foriiiiug 
0 f‘tinoiod rosoniblniice to a litirp npon the back of the i~~lii~i:~l. The 

’ feimle resenibles the male, but lias tho black indistinct or wholly wmt- 
ing, the yellowish white inclining to gra,yish to compensate. The young 
are light golden-yellow or white when born niid gradually becoiuo dirty 
Yellowish or white, like the adult, as they grow older, but whou young 
distinctly spotted inoro or less ticcording to age. They aro then called 
“ WIiitecoats,” and require firo years to mature. rts size is iuferior to 
th‘t of the hood seal. 

Of this species, Szlmnol fiol)ertmn, in tho Trausactions of the Literacry 
~ ( 1  Uistoricnl Society of Qnubec, in :iii :irticle entitleti ;‘Notes ou tllo 
coast of Labrador,” s a p  : 6 6  The hiLr1) seal is found from the river Saint 
. L a ~ ~ i c e  to the =irctic Ocean, aut1 from Greeitlniid eastward to N O V ~  

Z e n i ~ t i .  Its nwnl  size is 7 feet in lougtli, 4 foot in girth. Por fortx- 
two days tlio yoiiiig have tlic ]lair yellowisli w1:ite; i t  tlien chaliges to 
bottled black oud light blue, It grows for throe years. Thoy oru more 

Severill were captured while I \\‘as liere. 
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or less abundant all along the coast, are carnivorous though mry  alstc- 
mious, and when caught rarely have anything in  their stomachs j rest 
alone seems to fatten them. In February or March the mother drops 
the young on the drift-ice, one, two, or rarely three a t  a birth. A'tlirst 
they are about the size of a cat, and weigh 14 to 15 pounds. They are 
helpless and can get no food ; they suck the ice, and absoIntelj fatten 
with no food. They remain thus helpless on the ice until they have 
grown there on air to the weight of 70 pounds, when they take to tho 
water, cast their coats, and seek their own food." 

This remarkable statement is by one who for a long series of years 
hunted seals for his living at La Tabatier and otlier places on tlie 
Labrador coast. I am aware that this is in direct opposition to our gel)- 
crally received theories of the growth of these auimalls, but have grrat 
confidence in Mr. Robertson's opinion, as he wrofe from experience in ai1 
establisliment that has made seal hunting its I)nsiness for the best part 
of half a century. 

An adult harp seal weighs about 400 pounds, its pelt equaling about 
5 gallons of oil in value. This species rarely occurs south of the Mag- 
clalen Islands. Tbey are migratorx, appearing in herds in spriug and 
fall, generally near shore, a t  stated timus, as regularly as the season 
comes around. The farther north one goes generally the more abuu- 
dant they become. They appear in vast nnmbers on the drift-ice, that 
also holds their young, and both old and young are hunted by sealers 
from Newfoundland and vicinity in spring upon the ice. Vessels are 
fitted out for this purpose alone. I n  1880 eight vessels secured 22,500 
young seal within a few miles of the Newfoundland and Labrador 
coast,.most of which were of this species. They were taken during 
the month of April. The yield of oil 
was from 4 to 6 gallons to each sed. The pelts averaged SO cents 
apiece. 

The migrations of these seal do not appear to be very clearly under- 
stood. They pass southward in +dl in small, increasing to large, herds; 
some winter in the Gulf of Saint Lawrence, where they breed; tlic 
majority, however, seek the open ocean and return north to breed 011 

the drift-ice, which floats down loaded with them in April. In  Mag 
they return north again, bnt generally far out to sea; returning south 
again in f'dl as before. In  spring liunting tlie herd rarely gives tlie 
liixnter over one or two days; in fa11 he has a s  many weeks. The ice 
fishing occupies a different season of the year. 

The harp, as also the hood seal, f'eccls chiefly upon fish, and to a ter- 
rible extent upon young cod, doubtless also herring. The migrations 
of each of' these animals must have a more or lem coiinected origin, be 
it climatic or what it may ; and it is a well-clctermiued fact on the coast 
that the abundance of one means rarity of the other. Those years 
wlicn a large "catch ', OS cod occurs seal are mmx, and vice versa. It 
iR a well-~stabli~l~ed fact that tlie cod-fisheries OS tho eavt coast of Now. 

I n  1881 the number \vas 36,000. 
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foiindland are serionsly affechd if @rge quantities of’ seal occur in that 
l’egion the szme year. 

The Hooded seal’s ( Cystoplhora cristata, Nilspon) general characteristics 
lrluch resemble those of the Harp, though it probably takes much less 
time to mature. The adult male and female are very niuch alike, and. 
thw hair blnish black without trace of yellow, save the gloss on the sur- 
face of tho coat, and the light yellow spot6 all over. I t a  size is from 
7 to 9 feet; weight bo0 to 700 pounds ; and it produces about the same 
quantit8y of oil as  the Harp seal. The movable cup or hood which 
appears upon the head of the male about the breeding season is proba- 
bly peculiar to that time and sex. 

The Hooded seal seems to keep close company in migrations and 
breeding with the harp seal, and, as far 86 we can say, many of the 
peculiarities of the one species are common to the other. They are 
much less abundant, and more irregular in occurrcnce than ‘the harp, 
however. From accounts received from hunters 011 the coast this is 
the most dangerous of the seals. Wlien pursued and wounded it will 
fight fiercely. In migrations the uiales and females proceed in separate 

- herds, the one precediug the other in autumn by a week or ten d a p ;  
usually, the females appear first, 1 believe. This, I believe, is also true 
of the harp seal. 

Seal hunting 011 the ice along tlie Liebrador and Newfoundland shores, 
fbrivlerly a considerable industry, is now gonerally coiiclucted by small 
~essels of 30 to 40 or 50 tons’ biirden, xuanned by five to twelve men 
e:ich. The ;iverage catch is lroiu several hundred to sevcwrl tliousnntl 
for each vessel. A few lurgc stcaniers only are now engaged iii this 
enterprise. While on the coast one steamer found an imnsnally 1;u.g~ 
iielcl of‘ fioatiiig ice covered with soals, old and young. The men turnctl 
to and killed 8,000 youiig seals in :I single day, piling them upon t l i c  
ice to be skinned the next clay. That night the weather moderated, the. 
ice did not freeze, and the weight of the seals breaking the mass, every 
seal was lost. T l ~ e  nest da3- the meii, not to bo cliscouragcd, turned to 
and before night had a q i n  1rillw.l as many more, which they proceeded 
to skin at ouce, thus saving 811, 

On the Labrador coast the most noted fisheries are Wlialo Head and 
neighboring 1,0st~, urider the suporvision of Joseph Gallislion ; La’ Taba- 
tiere, under Samuel 12obertso11, whose statenieut, previously quoted, WRS 

of such 8 surprisiug nature ; Great Mecattiua, wider Sib1nuC.l Gaumont j 
minor stations at Old Vert Island, Bradore Bay, 12Anse des Dunes, 
Long Poiut, rive Leagues; aut1 in Newfoundland Labrador, Mr. D a ~ i s ~ s  
e~tablishment a t  Point Amour. At these rnrious plnccv tho catch was 
chiefly adult Iiarp ant1 hooded seals, with occasioiially a ‘ 6  square flip- 
per,? and amounted in 1878 to about 2,700. A few of these were young 
harps, which, in their second and third year, go by the name of “ Bed- 
lamer,P or ‘( Bollamor,” a t  least on “ the Labrador,” tho very old ones 
Wing by $he iiamo of ( 6  saddlers,” 
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The harp nncl hood seal are captured in uets made s i iu i lu  to those 
used for the harbor scal, but  of greater length, aut1 about, S-inch inesli, 
arid moored iii some sii it i l~r position.’ It requires consitlorable tact t o  
ni;ii:il)nlatc~ a, seal net. One of the many tlrviccs wlicreby seals arc’ 
fstwirwl is to lieep constnnt ~ ~ a t c l t  for the seals. Wlien a Iierd cII)I)(JiiI’s 

llcitr the Tieta, slioiiting 2nd firing of‘ blani. olinrgcs of‘ po\~iler are l)<g1111 
PO Ireep the licrtl uiitlcr vat(lr, so t h t  they I I I : I ~  tltc iiiorc siirrly bcc.onia 
eiitangled in the ~nesltes of the net. After :I) snflicieitt time the nets 
are visited and seals iiot ;~,lresdy strauglt*cl by tbe iiettiiig itre Itilled with 
b!ows upon tlie nose. Seals will reriiniri nntlcr nnter ortlinnrily about 
five niinutes, but if piii*siic.d or forced to it mill Iwnain ten, fiftcelt, or 
even tweiity 1iiiiiu1es, wliilo t h y  will mvim great disti~~ices williont i ~ p -  
1)c;iririg on the snrfnce for air. 

Ice huutirig is practiod duxiitg the last of March mtl first of‘ Al)ril, 
along the drift, a few i n i l r s  off t h e  Labrador and Ncwf‘on~itll:uicI consl, 
though sometimes GO to SO miles away even. It has been discov- 
ered that it is prejudicial to the interests of tlie hunters tlieinsclves 
to  start too early in thc  season for the Iianling ground, as tlio sulq’lgis 
giseatly diminished by killing tlw old seal .wliile tlie young :ire helliless, 

’even before they arc born a t  all, as was forrnc~r1y.done to a great ex- 
teut. The system o i  shares gencrally prevails liere, as iii tlte cod~fisli- 
iiig, everything cIepc?iiiling upon the  :Ibiiiit~;~ce o i  the seals. \VIien :L 
locality is found full of drift ice, on which the ‘( wltitcconts ” are partic- 
11Ii%rIy abu~~ilant. the men Ia~id and begin the sluugliter. The s(~:IIs  aro 
killed b j 7  knocliing on the end of’ tho nose. They are then sltiriiictl 
by B relay of men, or, as  a, rest fi-om the exercise of “ clubbing,” by the 
siiiiio set. The process of sliiriniiig or takiiig tlie pelt consists of cat- 
t ing the animal through skiii and fat from IIOW to tail, wliilc but a 
sliort time suffices to remove tlic c:mass, wliich is tlicii t l iro~-it  ovcr- 
I,oard, ~ v l i i l o  tho  skiii with its I’at i s  litid out to cool :mtl ~);u‘ti:~ll>- dry 
Iwfore packing ;~w;iy. An average pclt weighs about 40 pou~ids, nntl 
is ;ibont 39 feet sqnarc. “lie old scald are octxsioiially cauylit or b i i o t ,  

beiiig see11 evc~ywherc abou t  in the siiri orindiiig watcJiA, biit the s!,iiigIi- 

bo:ird ili6.y iiro r;tonwl :lrn:~y i i i  1 1 1 0  Iioltl, wlii(:li is 1)nrtit,iouctl oft’ to pre- 
\-c.itt the shifting of such it in:iss of dipliiiig balliist, in i t l  u 1:en frill t l i e  
v(:ssel starts for liome. Tf tho prospcct fbr iiioro ~ c n l  is good {lie c;irgo i H  
qniol~ly 1111loadetl and tltc vcsscl rekinis to reiiew the 1vork of t lcw rut:. 
bioi 1. 

Tlic skins. wrhen lantled arc i b  skulpc?d;” that is, tltc fat  is t:tlicii of[ o i  
tlicirl ~ ~ t f  tllcy :we d t e d  thoroiifiIrIy ant1 ~KIcI~(J(I a\\’ijg to l~ H C l i t .  to 
t I ic  fact ory, I V ~ I ~ I I  t l l t I N  arc nsed for- k~i;t])st~cIi~, ti ii111i coveririgs, :11s0 
shoes, Iwots, glows, hats arid C:II)S, aiid a variety of art ides  w l i ~ i i  coin- 
moii 1e:Lther is too thick :ind rough. T u  Engliu~itl they me coiivcbrtrtl 
thicdy into one of tbe many wrictics of patent Ieatlieie. ‘Flit! pi occss of 
niultiiig seal oil is sitnplu. Tho fat is tilt into sinall fr.ngineiits a i d  put 

tcr is ~ < ~ ~ ~ i ~ r d l ~  ~011fi11etl to t l i e  ~ O U I I ~ .  1 1 1 ~ :  ~ ~ l t s  ilre blo11gltt O I I  
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the fisherman’s hook, and soon, in spite of his violent efforts to brcak 
the iron that is tearing his mouth and to free himself, he is pulled out of 
the water and thrown upon the deck, where he dies before long. 

Such is the method of taking mackerel with the line, pursued by the 
American fisherman, and our own, as well as those of Nova Scotia antl 
the other provinces, haye adopted it as being the best. But i t  is far 
from being invariably successful ; for i t  often happens that the fish, find- 
ing pleaty of food at tlie bottom of the sea, will not rise to the bait, or 
care so little for it, as hardly to bite a t  the hooks. But the great difi- 
culty with the fisherman is to find a shoal of mackerel. It is almost 
always an affair of chance. When mackerel swim near the surface, a s  
they do when they are pursued by the porpoise or some other of the 
large fish that prey upon them, they are easily recognized, especially by 
the experienced fisherman, by the ripple they make in the water, and 
sometimes the noise they make by beating the water with their tails j 
and the moment they are seen from the fishing schooners these bear 
down upon them and maBc all sail, so as to reach the place where they 
are as quickly as possible. Then quantities of bait are thrown into the 
water, and if the fish are hungry a good take may be expected. From 
15 to 30 barrels of mackerel, for example, may be taken in a forenoon by 
a crew of fifteen. But mackerel do not always show themselves near the 
surface; on tho contrary, they generally keep a t  a great depth, in order 
not to be seen ; and then the fisherman are obliged to keek for them. 
For tliis purpose they cruise with their vessels, ae I have said already, 
in certain places froin sunrise to sunset; and I sliould add that in fine 
weather they stop every half hour, and sometpirnes oftener, to throw 
bait into the water, in the hope that some shoals of mackerel may see it 
and allow themselves to be attracted by it to the surface. The mack- 
erel-fishing schooners, which are almost always good sailors, often sail 
from GO to 100 miles in a day on a cruise of this kind; and they can 
cruise for a week at a time antl sometinlet3 longer without taking a sin- 
glefish?’ . 

It is also true that a vessel will remain ont almost the entire season 
and obtain barely enough fish to supply food, while at other.times a 
fortnight good fishing will secure a good load. With regard to curing, 
the fish are simply waahed, dipped in fine salt, and packed in barrels, 
either whole or split in two, with the flesh downward, salted with coarse 
salt and pickle ; they are then divided into three grades, and priced 
and sold accordingly. 
LOBSTERS, CLAMS, CRABS, &a.-Lobsters are ibuud everywhere 

along the coast in great abundance. There are factories for canning 
them, however, only i n  Nova Scotia antl on the Newfoundland coast. 
Lobsters are caught in one of two ways. When they are abundant, 
boats are sent out and the lobsters caught in nets, which are stretched 
over a barrel hoop or some similar frame, and lowered by strings into 
the water, a piece of cod-head or aome sort of bait hv ing  beon tied clown 
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in the middle of the net. Tlie lobsters crawl upon the net to feed up011 
the bait, become entangled in the meshus, and are hauled c:tret’ullg 
Ul3 and out of the water. Very often the beach is corered with rocks, 
large and small, interspersed with holes and pits filled with water a t  
low tide. The seaweed grows over theso places, thus affording capital 
hiding places. one can often procure LOO lobsters in nil afternoon from 
a strip of this beach hardly as many yards long. The small b o p  hunt 
thorn with long poles, on the end of which are tied large cod-llook~. 
With these the boys reach in and feel aboiit in tlie holes and nniler the 
rocks until they feel the shell of the lobster, n hell a snxwt or careful 
bani, as the case way need, generally brings the anjnml out of his snug 
quarters and a t  the mercy of liis captors. A lobster factory could 1111- 

doiibtedly be set up with profit on soinc part of tlie Labrador coast ; 
nom a Iiruited qunutity are caught aiicl carricil OTW to  t lw  Ne\Vtbt11ldliIIid 
factory.  he lobsters t~iat  I haye eaten froin tlie Labrador coast h a v ~  
an unusual sweet arid juicy taste, it appears to me. T1iey”are seldou~ 
Very large, while the very young ones appear not to come in shore imiong 
the roclis to any rery great extent. Whcu \)oiled at once, and eateu as 
Soon as cool enough, they arc? most deliciods. 

Of the ot8her edible invertebrates, oy.qtcrs do not live so fiw nortll 
and east, the oyster beds of Caspe being tlie only successful enterprise 
of this kind established RS xct. Crabs me soiiietiines caught here and 
eaten, but they are not as abundant apparently as farther east. Shritups 
are common, and may be eaten in a few places, but 1: h a m  not seen then1 
used here as an article of food. Of the UUITIC~OLIS species of edible ~101- 

~ U S C S ,  abundant all along tlic coast, the inussul is a commoii dish, either 
baked or boiled. Limpets mag be catcu occasioua~~g. Clams are some- 
tiues founil in the mud  flats, especially along the coast h e ;  and tho 
razor clam is abundant in but one or two localities. They are all used 
and greatly relished by the people about the coast. 

STATISTICS.--T~O ngt  th-shore fisheries of tlio h i n t  Lawrence are 
Wparatcd iuto iiim divisions, from Mauicoungau to B1;Lnc Ssblon, as  
follows : Godbo~it, division, rxteuding froin Maniconugaii to  Point des 
Monts, cont:ti~is 16 stations j Trinity, froin Point des Nonts to Baie des 
Roches, 10; Moislo, from Pigon to Janibons, 30 ; Saint John’s, li*om Shel- 
h ~ e  to Esquimaux Poiut, 1 i  j tqrntsliecshoo, ii.o~n ~ e t c ~ i o n a n  to Little 
matsheeshoo, G ; Natashquan, from N:LtaShquilIl Birer to Nabisippi, G ; 
washeecootai, froin Kegasbka River to Romaine, 7 ;  Saint Augustine7 
froin Coacoachoo to Chicatica, 41 ; and I3ouno Eq)eraiict?, froni Chicu- 
ti@ato Blanc Sablon (the terminus of the Can:idiau province), 33 sfatioiis. 
‘Phe total value of the north-sliorc fisheries for 18S0 wis $1,401,289, or 
an increase on the preccdiug year of $326,209. Tlie cod fishery was by 
fklp the most valnitble, amounting to nearly $1,2OO,OOO. Iu 1881 the 
catch ofcocl was noerly doub~u tliat of the previous ymr. 

~MIIEIIsT,  MASS., Febrzmry 10,18S4. 
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general cliaracter were added to the station. At the trout ponds, 
fishing mas pursued vigorously for the piirpose of' acquiring breeding 
trout, and 338,000 trout eggs mere talien. 

In  1881 came the tremendous floods, which nii~rk ail era i n  theliistory 
of Northern California. Nothing approaching tlieiii in ~~olii i i ic or de- 
structiveness had been kno\vii siuce the aryival of wliitc iuen in that 
region. Over 0 solid feet of water fell over tlic whole face of tlie 
coniitry that season. The effect was indescribtible. The diinax seemecl 
to bo reached on the night of the 3d of k'ebruary, when tlie DiIcCloutl 
River rose 26 feet above its suiniiier level, and, pouring ~ O W U  Q resist- 
less torrent, carried away illmost every vestage of the salmon-breeding 
station. 

Through the intervention, however, of Eon. B. B. Reddirig, of tlie Cd- 
ifornia Fish Commission, and U. S. Senator Booth, Congress made an 
appropriation for robailcling the station as quiclily as possible. Men and 
materials were proonred, and $110 work of reconstruction was beguu, 
arid befoye tlic season was over a new hatoliing-house, mess-house, and 
stable were erected: an& a current wheel, 32 feet in diameter, with two 
large tlst-boats for S U ~ ) ~ O X ~ S ,  was 1)IiLccd in the river. Tlie MoClorrt'f 
mas bridged over a s  usnal, aiid tlic ststioii in :ill other respects was put 
in  conip1et.e running order, and 7,500,000 salrnon eggs were talien, most 
of which were hatched for the S;icrameuto River. No serious damage 
was done to the trbut-poiid buildings this year by tlie floods, but  many 
of the parent tront wcre injured bx the miid that was washed into the 
ponds, and only 261,000 eggs were ttiken. 

In  1852 tlic approprialioliu from Congress came so late that but little 
was atteinpted in the direction of taking salmon eggs. Four niillioii, 
however, were collected and hatched for the f3acrameIito Biver. A t  thu  
trout poiids 337,500 tront eggs were tqken, most of mliicli mere shipped 
to tho Eastern States. 

Iu 1853 the Cc.iitr:kl Pacific Bailroad Company laid a track from Red- 
diug, north, aloiig the line of ilie Sacrainento ltiver to  Sacramento 
Bridge. Tho blasting operations of the coristructioii corps prevented 
the parent salmon from asci-iicling the river as  iisu:d, so that, although 
unusual exertions were made to take a creilit;ible nuniber of salmon 
eggs, it vas found impossible to obtain over 1,000,000. At the trout 
ponds 359,000 trout eggs were tnlren. 

Ou iLccount of the ~ ~ f ' : ~ v ~ r ~ ~ l > l e  CEect of the railroad blilstilig on the 
salmon in 1883, i t  was tlcciiled not to contiuuc.active operations at tho 
salmon-breeding station hi 1884, which was accordingly kept closed 
during this season. 

At the trout ponds 315,000 eggs were taken ant1 distributed in 1884. 
This station is still i n  active opt>~i~t,iO~, and at  tho present writing prom- 
ises to yield a good supply of eggs a t  tlio nest spawning season. 

 elo ow will be ibuiiCl tiLI)leH giving the iiumbrr of saliuou eggs ard 
trout eggs txlren :It tbe tvvo st:itioiis of' tlie tJiiite(1 States Fi~ l i  Coininis- 
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SiOu on the McCloud River, California, during the wbole period oftheir 
OPerations from 1872 to 1884, inclusive : 

Salmon eggs laken. 

1880 .................................. 
1881 .................................. 
1M2. ................................. 
1883.. ............................... 
1884 ............................................. 

Year. I 
7,500,OoD 

1,000,000 

7,600,000 
4,000,000 

1872 ................................... 
1873.. ................................. 
1874. .................................. 
1875 ................................... 
1876.. ............................... 
1877.. ................................. 
1878. .................................. 
1 m . .  ................................. 

Yenr. No. of eggs. 

1870* .............................................. 
1880. .................................. 338,000 
’881.. .. .$. ............................ 261,000 
1882. .................................. 337, KO0 

2_ 

/I I 
No. of eggs. 

Year. No. of oggs. 

1833 ................................... ~89,000 
1884.. ................................ 315,225 

Total .......................... 1,040,725 

___ .___--_ 

-- 

Ycar. I No. of cggii. 

30,000 
2,000,000 
5,750,000 
8 (I10 000 
7: 500: 000 
7 000 000 

14: uoo: oon 
7,000,000 

I II I 

NOTR.-AS most of tho above figures aro largely underestimated it is probably snfo to n8Bumo thnt 
@oven>y-fivo or eighty million salmon eggs moro hken at this statiou in tho twelvo yeare from 18?2 to 
1883, mclusivo. 

mout ogp  taken. 

5*-TRANSPLANTINGI LOBSTERS TO TNE ~ I L E S A P E A W E * - E X l ’ E l ~ -  
I M E N T S  U P O N  THE T E R I P E R A T U R E  T H E Y  CAN E N D U R E .  

ByLieut. W. M. WOOD, U. S .  N. 

October 18 I procured from Mr. E. G. Blackford, in New Yorlr, 125 
live lobsters of small and medium Rim, inany of them being females 
with a full snpply oE eggs. They were placed in a tank through whi!:h 
salt water was circulated: but quite a number died the first few hours, 
being pr0babl-j in poor condition when received from the market,. On 
Our arrival in the Chesapeake, I deposited 63 in good condition and trust 
they may be heard from iu the future. They were deposited off Block 
River light at 11.30 p.’ m., October 10. 

1’ tried the following experiments in this connection b,y means of 
the ice machine. I n  a cask containing salt water and maintained at a 
temperature of’ from 340 to 360 F. I placed 5 lobsters. A t  the end of 
twenty four hours 3 mere dead and 2 alive and hi apparent good condi- 
tion. 

In the cold chmt, kept a t  a temperature of from 340 to 330 F., 5 
others were put. A t  the end of twenty-four hours 2 wore clead, 2 in 
excellunt condition, and 1 rather weak The 3 latter were allowed to 

another twenty-four hours, or forty-eight hours in all. The 
weak one was then dead and t,ho other two in pretty good condition 

“On II previous plsutiug see report in Bnll. 17. C. 1884, p. 16. 
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still. It is possible that the ones which flied might have d o ~ t ~ ~  so :111y 
way as the others did in the running water, and I should thiuk, ,jutlgiii::. 
from those put in the cold chest that lobsters might bc kept alive! fbr i t  
number of days in a tentperaturc of from 400 to 450 or BOO. 1 t l i i t i i ,  
340 mas B little too cold Sor them. Ab presont 1 could not me11 rcgu1.1Iu 
the temperature, but hope at, some future 

1 ' 1 1 y i  wcrc 
just alive al'ter oiic hour7s iiiimersion, but, dit1 not recover mlicii ~ ) l i i c ~ ~ l  
in runniiig water. All these lobsters mcre taken from water at ;I tciu- 
pcr:Lt.ure of G9O and 700. 

to give i t  aiiotlter tt.iii1. 

I placed several lobsters iu water st tho t'reezing poilit. 

~VASIIINGTON, D. C., 0ctobc.r. 31, 1SS4. 

B y  3QPHXN A. JRCYDEW. 

The speoic*s collcoted should be carefully identifictl, if ttic odults :w 
not wit  a~oiig iyitli the cni~ryonic material. Loczliitr, etc., are also 
essential, togetlier \vit<h dates of collecting. 

If' the gritvid ovaries are removed it should be very carefully done, 
RO as itot to bruise, crus11, or disp1;iee the contents. Tho gravid ovaries 
slioultl tlieii bc placet1 in from ten to twenty times their 0vc11 bulk of 
Mullt~r7s fluid, whcw they can remain €or three or .four weeks, but 
slioultl not be so crowded iiito the phials as to be mallbrmetl. Oq the 
wliole it \\~oulcl be l)refer;Lble to get :is xm:ill e species as possible :tiit1 
l ) r c "~vc  tlic gr;rvitl ittlults ciitire in Muller's fluid, the body-cariky beiltg 
iirst, o1)eurd caief'ully to :tllow tho fluid access to tlio interior. In  this 
they i n a y  wtnili i t  tlwe or four weeks before rciiioral iiito twu or tltrae 
clr;ilrigc~s of writer. duriirg ;e clay, wlieii t h y  may be put iitto 70 per cent. 
;~lyhoI.  W:~siiiiig or so;Liting in water is desirable for i L  t l ; ~ ~  to get rid 
ol' t h e  salts i i i  the lislies which discolor the alcoliol :~nd also, in coiiibina- 
tioii with ihc l:ittcr, iiialrc the objects brittle. 

It is very drsirablo tha t  the embryos be in their normal positions and 
relntioitx to tlic adult in the ovwies, ;iud that as tmny stages as possi- 
ble be obt:iiuccl in order that my studies may bc as cotisecubive as [)os- 
siblc. 

The M1111c1r7s fluid mill be supplied in packegos of 13, 13, 13, or w h t  
is e ~ o u g i ~  of' tlte ~)owtlered ~)otasli-l~iolirotnate, and sodie xnlpliato to 
ruake a (lt1ill-t of' fluid with ittilt :mount, of oleaii, f'rcsli wntcr. TI10 
~~t ;~ ter i id  cOllc(:tCd d l ~ l d  be :Lddl'essed to John A .  Bydcr, SKllith8ol~iilll 
Inst i t  u tio t i , CViLslliLt E; toll, 1.). C . 

Fruit jaas with 
&crew top8 :~iis\ver the purpose well and prevont the 1o~k;iI;Pe of the yel- 
low Muller'R fluid. 

' 

Glass j;trs will 118 the best to lteep tliu inatorial iu. 
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?.--NOTES U P O N  A N  E X P L O B A T I O N  ON >,ONGI ISLAND SOUND. 

B y  T A I ~ E E T O N  11. BEAN. 

( ~ r o m  o lottor to Prof. S. F. ~)a ir~ t .* l  

We have enjoyed a highly gratifylug clay of collecting. and our list of 
Species xiow foots up 53. The Lookout has helped us to iucrease our 
&tore by the addition of 14 species since it came in. The weather so far 
lias been propitious, ~ 1 1 d  erergbody seems satisfied. I am sorry that 
we did not secure tho aid of the steamer iiiuch earlier, as we hoped to 
(10. Bowever, there ilre several accessious now of which I feci some- 
What lwoud. We seined two examples of l?isttzcZaria to-day, besides a 
species of Heniirhombus (or Plutoplwgs), and numerous examples of the 
ovate pompauo, Trachgizotus avutus. Bairdiellu is quite cominon ; so, 
alee, is Syrrodirs foetens. Two species of anchovy oceur-one of them 
Wry a b u n d a n t i n  the eosteru portion of the bay, nud the otber iiot 
movlng so far from the ocean inlet ; everywhere these little fishes at- 
tract the blue-fish, squeteague, silver gar, and other predaceous species. 
The silver sides (nlenidiu notrcta) arc cxcessively abuudsnt everywhere, 
and serve as food for blue-fish. I have been somewhat ,astonished to 
find one of thk haltes (Phglcis.te?aztis) well distributed in the bay, asso- 
ciated with the tomcod. The tomcod is much infested, in some places, 
with a lern&an parasite. Gobiosonan is very commou. The taxtog we 
f i ~ d  i n  greater numbers ;is we approach the inlet: mid the same is true 
of the cuniier. Young weak.fish (sqneteague) are universal excepf in 
shoe1 water. Kingfish (Menticirrus nebulosus) are sufficiently numerous 
Wiercver we seine, but the young, from an inch and a half to two inches 
aud ;L half or inore in length, were taken in the surf today in larger num- 
bers thall 1 have seen before. The soup a d  tlie squeteague form’ the 
Principal catch of the 7 pounds near the Fire Islund light. Young sea 
bass are much more abundaut a t  \Vootl’s Holl than 1v0 find then1 here. 
lhe white perch, ;I comgarutivoly recent arrival in Great, Soiitli Bay, is 
becomiug gradually distributed, but we hav0 not Set caught a single 
Q%niple iu our seiiies. &$nodus fatens is tt very common species here, 
reaching all parts of the bay visited by our uets. n7e do not dud yonug 
nlenhadon, and tho only clupeoids sociirccl are tin occmioual half-grown 
menhaden, ono hickory shad ( CZttpecL medioeris), and one alewifo (0. 
veWcali8, probably). Tho big-epxl eel is one of otir treasures. 

* Ww c1etuilocl and rrystuiiiatic ucconllts will p r o l m ~ y  appow in  roc. Ntut. MUS., IS&. 

r >  

P~TOIIOGTTE, N. Y., September 30, 1884. 
___-_ --- _- 

Bull.’U. S. F. C., 85-- 3 
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8.-TEE I I A B I T I )  A N D  THE V A L U E  F O R  FOOD O F  THE A M E R I C A N  
C H A N N E L  C A T - F I S H  ( I C T A L U R U S  PUNCTATUCI, R A F I N E S Q U E ) .  

B y  DAVID S. JORDAN. 

The channel cat reaches a length of 2 to 3 feet and a weight of 15 to 
20 pounds or more. As usually seen in the markets it ranges from 1 to 
6 pounds in weight, and those exceeding 6 pounds are not common. 

It is handsomer, more graceful, and more active than any other of 
our catfishes. It is light olivaceous and silvery in color, covered 
with small brown spots when young. The skin is thin and translucent, 
much less thick and leathery than in our common catfishes (Amiurus). 
The head is small, the mouth small, and the body slender. There is 
much less waste in the body of the channel cat than in other catfishes, 
8s the latter lose inore than half their weight by the removal of  the 
head, the entrails, and the skin. 

The flesh of the channel cat, when fresh, is very superior ; it is white, 
crisp, and juicy, of excellent flavor, and not tough. It is much more 
delicate both in fiber and in flavor than that of our other catfishee. 
When well cooked, I consider it superior to that of the black bass, the 
wall eye, the yellow perch, or any other of our percoid fishes. Among 
our fresh-mater fishes! it is inferior only to the whitefish, the trout, and 
other Sulmonidm. 

The channel cat abounds in all flowing ‘streams from Western New 
York westward to Montana and southward to  Florida: and Texas. 
It is, perhaps, most common in Tennessee, Arkansas, and Missouri. 
It seem8 to prefer running waters, and both young and old are most 
abundant in gravelly shoals and ripples. The other catfishes prefer 
rather sluggish waters and mud bottoms. I have occasionally taken 
channel cats in ponds and bayous, but such localities are apparently 
not their preferenco. They rarely enter small brooks, unless these are 
clear and grevelly. Whether they will thrive in artificial ponds we 
can dnly know from experiment. 

The channel cat is much less tenacious of life than the ‘i bulbhead” 
(Amiurus nebulosus) and other Amiuri. It is a carnivorous fish, al- 
though less greedy than its larger-mouthed relatives. It feeds on in- 
sects, crayfishes, worms, and small fishes, and readily takes the hook;. 
It spawns in spring, but its breeding habits have not been studied. 

As ft food fish, the channel cat is certainly better worthy of attention 
than any other American catfish. If once introduced, it ought to thrive 
in the rivers of the Middle States, of Southern New England, and of 
California. It is also to be commended to the attention of European 
fish-culturists. I u  the streams of Western Europe, which are not cold 
enough for clear enough for the trout’, the. channel cat onght to thrive, 
and there is no fish native to those waters which is as valuable for food. 

INDIANA UNIVERSITY, BLOOMINGTON, IND., December 18, 1884. * 
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~.-PROSPECJTUB O F  bTB1PED BAllll3 OPEISATION$ BOR T B B  l#I[EA- 
SON O F  1885. 

BY s. a. WORTH. 

[t’rorn n lottor to Prof. S. F. Brtird.] 

To conduct a season of entirely successful work a t  Weldon, N. C.? in 
propagating stpiped bass, trhe following list of employds mould be re- 
quired : A captain in charge of force who is conversant mith the general 
methods in detail, two hatchery experts, and an ordiuary person to 
help them, and, in addition, four good spawn-takers, who should attend 
dally the fishing canoes aud slides 011 the falls iinmediately at  Weldon. 
The hatchery should be located a t  the mill premises of Maj. T. L. 
Emry, of Weldon, where there is plenty of water, and fall to the nmount 
of 15 feet, available above hatching ta’bles. Although the water is 
furnished by 8 canal making out of the Boanoke ltiver 8 niilcs above, 
i t  does not settle well, and at  times is liable to be very muddy j and yet . 
RUCh a sinall relative a,mount is required tha t  the necessary filtratiou 
can be easily accomplished. 

If there is ap insuffioioncy of Iiydrostatic pressure precl~icling t’b0 &]I- 
Plication of the new filter with which experiments are being inado at  
the Armorx, I believe that no serious difficulty mill be encountered from 
excessive mud if the method used by me last spring is adopted. As 
the results mere mtisfactory, 1 think it is well to mention the manner 
of extracting the bulk of mud. The method was axtreniely sitngle. I 
had wooden frames made of inch-square stnB, which, finished, were 30 
inches square, to the nnmber of about two dozen. On a third of these 
frames I t,acked coarse horse blanketing, and on the remaining number 
I nailed equally common domestic cloth and canton flannel, and taking 
half of each kind placed them one upon tho other, the coarser ones 
above, and turned the supply stream of water immediately upon the 
Wperanost one. While the process did not clear the water by any 
-means, it answered well; bat  at the same time it is highly desirable to 
have clearer water. The hatchery used last spring has only about 7 
feet of available fall, and unless the automatic filter is required (which 
for any work done there next year I would not considor necesstmy) there 

no apparent need of building any other hatchery. I am confident, 
that it fills all immediate requirements, and that tho bomd of ;%gr id-  
ture woulg cheerfully enter into suy arrangement with the United States 

Commission to further its purposes there. Of course, a larger es- 
. tablishment might be required after better fisEiing and greater expo- 

A t  Weldon the McDonald automatic jars were ueed in hatching the 
and, as stated in my report, to secure good results it is only ne+ 

rieWe in collecting ripe fishes have been secured. 
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essary to cut down the water, reducing the supply to each jar to about 
one quart each period of three minutes. 

In doing work at Weldon, the difficulties attending the development 
of the eggs being’ removed, there remain two important points whicli 
should be carefully borne in mind, the one being the actual .wllection 
of the ripe fishes, and t6e other, the successful collecting and retaiuing’ 
of the fry. Of course, in using the word “collecting” a second time in 
the sentence above, it is readily understood that I have reference to the 
transfer of the embryo fishes from the jars to collectors. in the form of 
aquaria. TO collect the ripe fishes requires diligent labor on the part 
of the party in charge, which I could make very clear in a inore lengthy 
communication. 

If the United States Fish Commissios should institute measures for 
conducting work at Weldon next ye&, I am confident, after mature 
reflection, that it would bo wise to offer a preniium to the fishermen for 
ripe fishes to the amount of $2 each on delivery. I have good reasons for 
saying this. I n  ordinary seasons not more than fifty ripe fish could be 
expected, and these could be delivered only at  expense to the fishermen, 
owing to thq character of the Weldon fishing, where paddling through 
swift currents for miles is required ou each drift. 

As to collecting the embryo fishes the best efTort will be required j for 
the available water at Weldon, even after the most successful filtration, 
will contain sediment which will quickly obstruct ,any screen of suffi- 
cient fineness to hold the fry. Tho fry are very small, and in muddy 
water are extremely difficult to retain. I must frankly confess that I 
do not know what method of retaining them is really best. 

Ordinarily, indeed each year, April 15 and May 15 may be consid- 
ered the correct opening and dosing days of work there ; and I consider 
the short time in which work may be done worthy of special considera- 
tion, if it is contemplated to establish au extensive hatchery there and 
in time for next spring% work. 

RALEIGH, N. O., August 30,1884. 

ILO.-HQW ‘EO DIBTtNGUIWJI THE B E X  OW C‘ARP. 

BY CISAS. W. SMPLEY. 

When the adult fish is nearing the spawning time the  ripening of the 
ova produce8 a broadened appearance in the female, which js sufficient 
to enable most any one to distinguish the sex. It is uecesfiry, how- 
ever, to be able to distinguish them a t  a much earlier age, and this, 
although not generally understood, is declared by experienced fish-cult- 
urists to present but little difficulty. Dr. Hesscl, auperintendent of the 
United States Government ponds, scarcely ever fails to identify the 
sexes, although he declares his inability to describe in words the man- 
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ner in which he does it. The German carp-culturists, however, have 
distinctly stated their method. 

HorStli, in a work published 1869, and entitled Die Teicl~wirtltscltaft 
init besonderer Riiclrsicht auf das siidlide ,Biilmtuz. Ein  populiires Haad- 
buch fiir Teiclwirthe, Pischereibedienste und Prezindc der PiscAxucht, by 
Wenzel HorBk, says : “Pisherinen who are not able to determine the 
sexes of the fish at once amre in the habit of squeezing the genital pmts 
u t i1  they yield either milt or roe. This method is rery iujurious to the 
Production of young fish. Ail experienced pond-culturist will, a t  the 
first glaiice, distnguish a male from a female carp, even when they are 
only one year old. Tho milter, or male fish, has a depression or con- 
cave place in its gedital parts, while the spawner, or fem~le  fish, has a 
Protuberauce or convex place.” 

Carl Nicblas, perhaps the most skilled cerp-cultnrist a t  present living 
in Germaiiy, indorses the above quotstion from Hor&k, and adds : ((Tho 
aimrture of the genital orifice also seeins to be somewhat larger and 
redder in the female than in the male. It is not very difficult to dis- 
tinguish the male frou the female carp; still, it may require a little 
Practice.” Prof. B. Benecke, of Kiinigsberg, says : ‘(As a general rule 
the belly of the spamucr is broader aucl roniider ; the genital aperture is 
larger and recldish and has thick lips, whils in the male i t  forms B 

narrow slit.” 
Apparen tly without any knowledge of these German authorities, 

Qeorge M. Remsey, M. D., of Clolrey, Pa., writing under date of No- 
vember 22, 1883, says : (( I have cliscovked how to distinguish the sex 
of German carp at all seasons of the year. By inspection of the female 
carp a small fleshy protuberance, that pouts a very little, mill be seen 
in front of the rent, whereas in the male carp the same is slightly de- 
pressed or sunken rather &an prOtuberant. On examination each fish 
f h u l t i  be held up to tile light in the same position, back downward.” 
EVidently Dr. Rstmsey has made an independent discorely Of What Waf? 
a l redg  lrnown in Germany. 

Among the most successful of the Americans who have received carp 
fh~ the Uuited States Fish Commission is Mr. Kemp Chines, of Spring. 
field, Clarke County, Ohio. He liad youiig fish to sell as early a4 the 
summer of  1883, and, seeing the necessity of furnishing applicants with 

Proper nu.niber of malea and females, he undertook to see if he could 
discover uny method of distinguishing sexes. November 21,1553, he re- 
ported his observations to the Fish Commission, On examining~ the  

taken for table use he found a cliffereucs in the form of the hand 
and surmised t,hat this might possibly indicate the sex. He put it to 
test during the summer whenever he dressed fish for use and failed to 

tho sex but once. 
It mould be gratifying if those who hare carp would put these methods 

severely to test and report to the Fish Commission their success or failure. 
UNITED STATES JQSIX COM~IISSION, * 

’ 

WasRitzgton, D. O., Novembsr 18, 1884. 
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11.-HOW TO QTBENGTHEN THE DUNES.* 

B y  6. ROECK. 

Iu au article on the formation of the dunes, in No; 33 of the Deutsolie 
lf'ischerei-Zeitung, the author says in conclusion that, in his opinion- 
which is shared by many others-" Human power and human art can 
do nothing or but  little to resist the force of the shifting dune." This 
often-repeated assertion is correct only in so far as it is impossible for 
human strength to stop a dune while in the process of shifting its position, 
but  otherwise it'is incorrect, and only serves as an excuse for the crude 
methods and small experience of the owners of dunes, It is contra- 
.dieted by the actual facts. Most of the dunes on our coasts, e. g., on 
the coast of Pomernnia, from Kaminin to Eolberg, and on the islands 
of Usedom and Wollin, were--as recorded in documents of undoubted 
authenticity-densely wooded centuries ago, oaks forming t h e  predomi- 
nant tree (many doorsteps, beams, joists, and stairways of old houses 
in those regions amply testifying to this fact). But even at the  present 
d a y  there are found in clifferent parts of the clunes along our Baltic 
coast very compact woods entirely secured against being buried in the 
sand of the dunes. Such woods are fo&d near Eiersberg, near the 
new mouth of the Rega, on the islancls of Usedom and Wollin, &e. 

.If any one were to maintain that these woods had been created and sus- 
tained by nature, without the aid of' human ingenuity and human skill, 
(this seems, Zt first sight all themore probable, as, owing to the fact that 
a t  present wan seems to be powerless when brought face to face with 
the sand of the dunes), people are too ready to suppose that the mag- 
uificent woods which centuries ago clothed our dunes had only been 
the work of nature. 'Ifnfortiiuately we possess no data to aid us in 
answering the question whether our ancestors, nature's children, under- 
stood, better than we, their civilized descendants, how to plant the dunes 
with trees. In view of the unchangeable character of the open dunes, 
we may be justified to suppose that such planting was done in former 
times, especially as the experience of modern times speaks in favor of 
this supposition. 

In the official reports on the condition of the forests in Pomerania i t  
is stated that a t  least till within the past twelve years all the efforts 
made by the Government to strengthen theloose dunes belonging to the 
state, and again to clothe them with forests, have proved futile, while 
similm efforts made by private individuals were crowned with success, 
as is seen in the Eiersberg forest, east of the mouth of the Liebelose, 
and several other forests on the islands of Usedoln arid Wollin. 

* '' Ueber Diinenbefe~digung,~' iu DBzLtsoAe Weoherei-Zeitung, Vol. VII, No. 35, Stuttin, 
A u g w t  26, 1884. Ti*ansleted from the Cssrmm by HERMAN JAOOBSON. 
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In the documents refekred to above it is also st?ted that on the coast 
of Pomerauia, no matter whether it is sandy or clayey, land is con- 
stantly being washed away wherever the coasts is qot wooded, but that 
where the coast is protected by a dense forest the sea gradtially'but 
~1lidoubtedky deposits soil along the shore. 

From tho first statement it appears that the. theoretical wag of 
fighting the dunes is not correct on general principles. Without mali- 
illg any positive issertion, we must say that many circumstances jus- 
tsify the supposition that the failure of the Government efforts to 
Strengthen the dunes has mainly been caused by the fact that an attempt 
was niscle in the very heart of the shifting dunes to fight nature's om- 
"ipotence, instead of attacking them at  their starting point, from the 
direction from which the wind principally comes, i. e., from the west, 
with gradually advanoing plantations of trees. Another mistake made 
by the Government has been to use too few of the highly effective dwarf 
trees and s4rubs. 

Only by thus sheltering the dunes agaiust the strongest wind, and by 
beginning a t  their outer spurs, they can be strengthened and again 
clothed with forests. Thus the Eiersberg forest, which a t  least twelve 
Sears ago was in an excellent condition, seems to have been started west 
of the dunes on the eastern shore of the river Liebelose, whose fertile 
W%ter has, by producing reeds, alders, and other low trees, made it pos- 
sible for the beautiful Eiersberg pine forest to gray and flourish. 

The fact stated in the documents already referred to, that the sea has 
deposited soil along the densely-wooded dunes near Eiersberg, near 
the new month of the Rega, &e., is caused by t h e  circumstance that 
the strength of storins or violent winds from the northwest, the 
north, and northeast, is broken and weakened by the thick protecting 
mantle of trees, even before roaching the shore, and that consequently 
the waves do not riisli against the shore with such violence as would 
Otherwise be the case, and, therefore, do not tear or wash anything away, 
but, on tlie contrary, deposit sand and mud which has been brought up 
from the bottom of the sea. EGen a very cursory examination of these 
CoaSrts and its unusually broad strand will prove this fact. According 
to the official reports, on the bare shores of Pomerania the breadth of 
Onejbot is annually washed away where the soil is firm and clayey, e. g., 
near the Horst light-house, and a great deal more where the shoro is 
composed of loose sand dunes ; and thus Pomerania or Prussia i s  grad- 
uaZb disappearing, although the Government has it in its power not only 
to cornpetelyprevent this washing away of the shores, but even to 
"nquer back froin the aeu the land which it has robbed in the course of 
hundreds and thousands of years, by planting trees on all bare coasts, 

as a lateral protection of the sand dunes proper, on the Cl%YeY 
Or marshy shores in front of the dunes. Such plantabions will in apeace- 
f'l Qamer extend our territory, and will do so otill more a8 they iu- 
Qease in she. 



40 BULLETIN OF TEE UNITED STATES FISH COMMISSION. 

Would that our Government might be induced to4ght  the encroach- 
ing sea in the manner indicated, and regain the hundreds of villages, 
farms, and towns on the coasts of Pomerania and Prussia, which have, 
in the course of centuries, been buried in the sand or been washed away 
by the waves. We possess ample guarantees in the facts stated above 
that such a thing is possible. 

12 . -NOTES ON T H E  E N G L I S H  XSERBING A N D  M A C N I C B E L  IrlBIi.  
li;RIES, A N D  TEE M E T H O D S  OX? C U R I N G .  

B y  Capt. J. W. COLLINS. 

[From a letter to Prof. S. F. Beird.] 

The following notes on the English herring ancl mackerel fisheries, 
which I extract from a letter by Mr. Edward Jex, of London, aud dated 
November 19, 1884, may prove of interest to you. I wish particularIy 
to call your attention to the fact ’that in England they are preparing 
kippered mackerel as well as kippered herring. The latter are a most 
delicious article of food, and I assume that mackerel would be still bet- 
ter. . It seems to me that in seasons when srnall mackerel are abundant 
ancl cheap, as, for instance, they have been the past summer, a large and 
profitable business might be done by putting them on the market cured 
as kippers. And there also would appear to be great posRibilities in 
introducing in our markets the kippered herring, which, 1 believe, 
would meet with a great demand and remunerative prices as soon as its 
value was properly understood. 

Mr. Jex is the owner of a fleet of smacks sailing from Yarmouth, and 
is a fish salesnian at  Billihgsgate, where he has an opportunityforseeing 
the various phases of the trade. He writes : 

6‘ Since I wrote last the catches of herring have been very large at 
Great Parmouth. Same of the boats, Sor the seasou, have taken over 
100 last, ‘long tale,’ 10,000, 152 fish to count as 100 fish, conseqiieritly rz 
last signifieg 13,200 fish, long tale, as sold by the catcher. The take at 
Yarmouth alone, up to date of last Friday, November 14, was 20,613 
lasts, 7,000 fish, and t,he prices they have sold at average from $5 to 310 
per last. Our curers are very busy a t  this time in dryiug their herring, 
and others are preparing them in their own brine, in barrels, for expor- 
tation, particularly the high dried smolzed ones, for the Spanish and 
Italian markets. And I have no doubt [that] your salted maokorel, also 
your dried cod, mould sell well in those Catholic countries, also in South 
America. * * * The catches of herring have been equally BA large 
at %owestoft as at Yarmouth, and the take of mackerel this antumn has 
beenvery large. But all hovebeen sold fresh, or split mid 8moked-what 
the3 call kippered here. There is a great deinand for them wheu they 
are full of fat and done this way.” 

. 

WASHINGTON, D. C.,  December 2,1884. 
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~ 3 - C H R O N O L O G I U A L  LIBT OB P A M P H L E T  P U B L I C A T I O N S  O F  TIIR 
u. 8. FISH COMMISBION B R O M  ITS ORGANIZATCON 11N 1811 TO J A N -  
U A R Y ,  1H85. 

B y  CHAS. W. SMILEY and CHAS. W. SCUDDER. 

1872. 

1. *t[36] BAIRD, SPENUER F. Memoranda of inqniry relative to tlie food- 

[From Report for 1871-'72, pp. 1-3 ; also by Smithsonian Iiistitutiou No. 

2. *[37] BAIRD, SPENUBR 3'. Questions relative to the Cood-fishes of the 

fishes of the United States. 

231, in Misc. Coll. X.] 

United States. 
[Trom Roport for 1871-'72, pp. 3-6 ; also by Smithsoniall Instit,ution Xo. 

234, in Misc. Coll. X.] 

1873. 

3. *[35] BAIRD, SPENUER I?. Report on the couditioti of the  sea fisher- 
ies of the south coast of New England in 1871 and 1872. 

[From Report for 1871-'72, pp. i-xIi.1 

1874. 

4. [48] BAIRD, SPENUER I?. Report of the Ootnmissioiier for 1872 and 
1873. A.-Inquiry into the decrease of food-fishes. B.-The 
propagation of food-ashes in the maters of the United States. 

[From Roport for 1873-'73, pp. i-xcii.] 

*[880] SMITH, SIDNEY I. The crustaccQ'of the fresh waters of tlie 
United St'ates. 

6. "[881] SMITH, SIDNEY I. 
!Froin Report for 185%'73, pp. 637-665, pl. sa] 

Sketch of the inrcrtebratu fiiuna of Lake 
Superior. 

[From Report for 1878'73, pp. 690-707.1 

' 0  *[882] SMITH, SIDNEY I. Food of fresh-water fishes. 

'* *[968] VERRILL, A. E. 
[From Report for 187243, pp. 708,709.1 

Synopsis of the North American fresh-water 
leeches. 

[From Report for 1d72-'73, pp. 666-689.1 - 
* I%ia and all other itellis inarltcd with t h o  asterisk iiro O I I C  of print, and collies 

canllot be furnished. 
tF'i@lres in brackets denote tho numbers of tho papers in t h o  " List of pa1)ors re- 

lating to the work of tho U. s. Fish Commissiou," k c . ,  l y  Cliarlos W. SmiIoy, ill 
BuUetin of the Commission. Vol. 111, 1@3, pp. 1-84. 
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1875. 

9. *[283] GILL, THEODORE. Natural and economical history of the 
gourami. 

[From Report for 1872-’73, pp. 710-728, pl. 2.1 

1876. 

10. [Wj BAIBD, SPENCEE F. 
fisheric?s. Pp. 4. 

11. [531 BAIRD, SPEN~ER F. 
mackerel fisheries. Pp. 4. 

12. [54] BAIRD, SPENOER F. 
wife fisheries. Pp. 4. 

13. [5G] BAIRD, SPENCER F. 
smelt fisheries. Pp. 4. 

14. [248] FARLOW, W. G. 

16. [67] BAIRD, SPENCER F. 

Qnestions relative to the cod and cod 

Questions relative to the mackerel arid 

Questions relative to the alewife and ale- 

Questions relative to the smelt and the 

List of mhrine alga of the United States. 
[From Report for 1873-’74 and 187445, pp. 691-717.1 

Report of t h e  Commissioner Sor 1873J74 
and 1874275. A.-Inquiry into the decrease of food-fishes, B.- 
The propagation of food-fishes iii the waters of the United States. 

[l+om Report, for 1878-’74 mil 1874J75, pp. vii-xlvi.] 

1877. 

‘ 16. *[G25 I KIDDE~E, J .  H. Hints for emergencies. Prepared for the use 
of field parties of the U. S. Fish Commission. Pp. 7. 

1878. 

17. [GO] BAIRD, SPENOER B, Report of’theCornmissioiier for 1875-1876. 
A,-Inquiry into the decrease of food-fishes. B.-The propaga. 
tion of food-fishes in the maters of the United States. 

[From Report for 1875-’76, pp. 1‘-50.”3 

1879. 

18. *[64] BAIRD, SPENUER F. statistics of menhaden fisheries, &c. Oir- 
cular and questions. 

[From Report for 1877, pp. 268-271.1 

39.   GO ODE, G. BROWN aud TARLTON H. BEAN. List 01 the fislles 
of Essex County, including thooe of Massachusetts Bay, RcCCJrd- 
ing to the latest results of the work o i  the United States Fish 
Commission. 

[From tho Biilletiii of l b e  Ihsox Instituto, vol. si ,  80, pp. 38.1 

t Not published by tho TjUited States Fibh Comruissiou, but copies for distribiitiou 
__- --- --- 

are on hand. 
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21. 

28. 

23. 

24. 

26, 

26. 

27. 

28. 

29. 

30. 

31. 
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[a51 BAIRD, SPENUER F. Statistics of coast .and river fisheries 

[21] A~KINS,  CHARLES C. Choap fixtures for the hatching of 
Pp. 4. 

salmon. 
[From Report for 1378, pp. 944-9651 

[ S O ]  BAIRD, SPENUER F., FRANCIS A. WALKER, and C.  BROWN 
Returns of circular relating to fish trade aud C O I I ~ L I I I I ~ -  GOODE:. 

tion of fish. 
[Published by crmsi~s, No. 7-0 i.2, 2 ods., pp. 3.1 

"[334] GOODE, G. BROWN. Plan of inquiryinto the history and 
present condition of the fisheries of the United States. 

[From Report for 1880, pp. 3-52.] 

[190] COPELAND, OHARLES W. Specifications for buildiug the 
screw-steamer Fish-Hawk for the United Sthtes Commission of 
Fish and Fisheries. 

[By tho United States Light-House Ehblishmnnt, pp. 46.1 

[63] BAIED, SPENCJER F. Report of tho Commissioner for 1877. 
A,-Inquiry into the decreatie of food-fishes. 33, -The propaga- 
tion of food-fishes in the waters of the Unittetl States. 

[From Report for 1877, pp. 1*-48".] 

"[275] GAYGEE, JOHN. On artificial refrigeration. 
[From Report for 1877, pp. 901-972, p1. 3, figs. 51 

1880. 

[410] HESSEL, BUDOLPH. The carp and its cuItjure in rivers aud 
lakes, and its introduction into Anierica. 

[From Report for 1875-'76, pp. 865-900, figs. 6.3 

[65] BAIRD, SPENCER F. Report of the Commissioner for 1878. 
A.-Inquiry into the decrease of food-Ashes. B.-The Propa- 
gation of food-fishes in the waters of the United States. 

[From Report for 1878, pp. xv-lxiv.] 

1881. 

"[TO] BAIRD, SPENOER F. 
fish a n d  other animals. 

[116] BEAN, TARLETON H. Directions for collecting and preserv- 

Uircular in refereiico to shippirig fresh 

[Published by tho Smithsoniau Iustitutiou, pp. 4. ] 

ing fish. 
[Published by the Smithsodnu. Institution, pp. 6.1 

136'01 GOODE, G. BROWN tinil J. W. COLLINS, The winter haddock 
fiahery of New England. 

[From Bulletin for l88l, pp. '226435.1 
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32. [387] HARGER, OSCAR. Report on the marine Isopoda of New Eng- 
land and adjacent waters. 

33. *[230] EARLL, 1-L. EDWARD. A report on the history and preseut 
condition of the shore cod fisheries of Cape Aim, Al:issltcliusetts, 
together with notes on the natural history and artificial propa- 
gation of the species. 

[From Report for 1878, pp. 297-463, pl. 13, iudes.] 

[From Report for 1878, pp. 685-740, pl. 3, index.] 

34. [lo051 WILSON, EDMUND B. Report, 011 the Pycnognizidn of' New 
England and ad,jacent waters. 

[From Report for 1878, pp. 463-506, pl. 7, index.] ' 

35. BAIRD, GEORGE W. Specificat~io~is for the paddle-wheel steam 
seine boat Canvas-back, for service in the bnj- aiid river fisheries. 
PI,. 12. . 

36. *[251] FARLOW, W. Q. 

37. [174] COLLINS, J. W. 

The marine algz of New England. 
[E'roni Report for 1879, pp. 1-210,pl. 15, index.] 

Gill nets in  the cod-fishery ; :I, descriptio11 of 
the Norwegian cod-nets, with directions for their we, ant1 a Iiis- 
tory of their introduction into the Uuited Statcis. 

[Froni Biilletin for 1881, pp. 1-17.] 

38. [loll COPELAND, CHARLES W. Specifications for buildiug tlio 
screw-steamer Albatross for the United States Cornmissiori of 
Fish and Fisheries. 

[By the TJnited States Light-hoiiso Erctal)li~liiiient, pp. 51.1 

1859. 

39, *[71] EAIRD, SPENCER F. 1lirectoi.y of the officers, coll;iborators, 
employ&, &c., of the Smithsonian Imtitution, N;itional Museiiiri, 
Geological Surrey, and Fish Coinlnissioii. 

[Piiblislicd by the Smitlisouisu Iiistitutiou, W, No. :{!)til, 111). 8 ] 

40. *E4821 JACOBSON, €3. Translator. Popular extracts froni tlie inves- 
tigations of the cominission for the scientific examinatiou of the 
German seas. Published by the royal ministry of' n8gr.iouItnre, 
domains, and forests. [U. A. Neyer, IC. Miibius, G. ihrstcn,  rind 
IT. Hensen.] 

[From ltnport,for 1879, pp. 525557.1 

41. [879]' SNITH, SANDEHSON, mid iiICHAKD 1tATlIuuN. Lists of tho 
dredging stations of tho United States Fish Uoruinissioii fdroul 
1871 to 1579, inclusive, with temperature arid other o1)serv;itionfh- 

42. p79] VERRILL, A. E. Report on the cephdopods of the northeast- 
. [From 12eport for 1879, pp. 559-601.1 

> ern coast of America. 
[From Report for 1879, pp. 211-455, pl. 46, index.] 
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43. [S50] SCUDDEB, NEWTON P. The halibut fisherx, ,Davis' Strait. 

44. [7Gl BA,IRD, Sivmcmt P. Plleinornnda Sor the coustructiou of n 

[From Hoport for 1880, pp. 189-223, index.] 

harbor of refuge at  Wood's Holl, ]\lass. 
[In circiilitr form, type-writton and lithographed. JG., pp. 6.1 

45. *[331] EAI~LL, 1%. EDWARD. Ststistics of the fisheries of Maine. 

46- [72] BAIRD, S P E N C I ~  F. Report of the Cotuinissioricr for '1879. 
B.-The propaga- 

[Ceiisna I3ullotiu No. Pia ,  1). 47. J 

A.-hquiry into the decrease of food fishes. 
' tion of food-fishes in tlie maters of the United States.. 

[Froin Itaport for 1870, pp. xi-li.] 

47. *[1010] WitrGnT, HARR~SON, chairman of tlie committee. Report 
of a committee of tho Wyoniing Historical and Geological ,Society 
011 the early shad fisheries of tho north branch of the Sasyue- 
lianna, River. 

[From Bullutin for l881;pp. 352-350.2 

48. *[68S] JORDAN, Davm s., and CJIARLES H. GILBERT. Descriptions 
of uirieteen iiew species of fislies from the Bay of I'anarna. 

49. 1741 BAIRD, SPICNCEIZ, F. Laws and regulations of t l o  United States 

'0. 1751 BAIRD, SPE~CER F. Classiiication of exhibits at Lonclon 

[Fro61 Bullet8in fox 1881, pp. 306-335.1 

Pis11 Commission, pp. 32. 

Fishery Exhibition, pp. 3. 

18SS. 

[33G] GOODB, (f. BitoWN. Materials for a history of tho swordfishes. 

'% [10G7] GOODE, O.-BROWN, Jomim 'CiT. COLLINS, 1%. E. EABLL, t~r ic l  
A..HOWARD CLAR~C. Msterials for a history of the mackerel 
fishery. 

53* "[77] BAIED, Srmmit F. lnducemonts ofi'crod fishermen to fur- 
nish shad eggs for tho United States Cominission of Fish aud 
Z'isheries. 

[lt'rom Report for 1880, pp. 287-392, pl. 24, index.] 

[Froin Uulletin for 1682, pp. 389-391.1 

"' BAIRl>, SFI~NCER F. Preliiniuary catalogue adid syuopsis of the 
collections exhibited by tho United States Fish Commissiou and 
bg special exhibitors, with :L concordance to the official classifica 
tion of the exhibition. 

[London Exliibitioii, par1 A, pp. 107.1 

'6 .  $ATITBUN, 1tIcIIARD. collection of ecouoinio crustaceans, w o r i q  
echinoderms, and sponges. 

[London Exliibitio~i, part U, pp. 31. ] 
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56. RIDGWAY, ROBERT. Catalogue of the aquatic and fish eating birds, 
exhibited by the United States National Museum. 

- [London Exhibition, part C, pp. 46.1 
’ 57. T~INSLOW, FRANCIS. Catalogue of the economic mollusca and the 

apparatus and appliances used in their capture and preparation 
for market. Exhibited by the United States National Museum. 

58. BROWN, JANES TEMPLE. The whale fishery and its appliances. 

59. BEAN, TARLETON E€. Catalogue of the collections of fishes exhibit,ed 

[London Exhibition, part D, pp. 86.1 

[London Exhibition, port E, pp. 116.1 

by th’e United States National Museum. 
[London Exhibition, part,F, pp. 124.1 

60. [232] EARLL, R. EDWARD. The Spanish mackerel, Oybium macu- 
laturn (Mitch.) Ag. ; itsnatural history and artificial propagation, 
with an account of! the origin and development of the fishery. 

Specifications for the superstructure of 
the fish-may proposed for the Great Falls, Potomac River, Mary- 
land, pp. 3. 

Report of the Commissioner for 1880. 
A.-Inquiry into the decrease of food-fishes. &--The propaga- 
tion of food-fishes in the waters of the United States. 

[From Report for le80, pp. 396426.1 

61. *MCDONALD, MARSHALL. 

62. 1781 BAI~D,  SPENCER F. 

[From Report for 1880, pp.,xvii-xlvi.] 

63. *[789] POTTS, EDWARD. Freshrwnter sponges. What, where, when, 
and who wants them. 

[From Bulletin for 1883, pp. 389-391.3 

64. SMILEY, CHARLES W. Carp and carp ponds: (1) Angwer to 118 
questions relative to German carp ; (2) Directions concerning the 
construction of carp ponds. 

[From Bulletin for 1883, pp. 241-256.1 

1884. 

65. BAIRD, SPENCER P. 13eport of the Commissioner for 1881. A,- , 
Inquiry into the decrease of food-fishes. 
food-fishes in ,the waters of the United States. 

[From Roport for 18R1, pp. siii-lxxi.] 

B.-The propagation of 

66. SYILEY, CHARLES W. Special Bulletin : (1) Notes on the edible 
qualities of German carp and hints about cooking them ; (2) The 
German carp a.nd its introduction in the United States. 

[From Bulletin for 1383, pp. 305-336.1 

67. RXDER, JOHN A. Rearing oysters from artificially fertilized eggs, 
together with notes on pond-culture, &c, 

[From Bulletin for 1883, pp. 281-294,] 
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68. WEBSTER, H. E. and JAMES E. BENEDIUT. The Annelids ohmto- 
poda from Provincetown and Wellfleet, Massachusetts. 

I 9 [From Beport for 1881, pp. 699-747.3 
RATHBUN, RICHARD. Descriptive catalogue of the collection illus- 
. trating the scientific investigation of tho sea and fresh waterw. 

' 
[London Exhibition, part G, pp. log,] 

70. TANNER, Z. L. Report on the construction and work iu 1880 of the 
Fish Commission stearner Fish Hawk. 

[From Report for 1881, pp. 3-53.] . 

71. RYDER, JOHN A. A contribution do the embryography of' osseoufi 
fishes, with special reference to the development of the Cod 
(Gadus MorrWua). 

72. ~UCDONALD, MARSHALL. Report submitting plans and syecifica- 
tions of the fishways for the Great Falls of the Potoniac River, 
pp. 1-22. 

73. BAIRD, C. W. Annuai report on the electric lighting of the United 
States steamer Albatross, December 31,1883. 

[Prom Report for 1882, pp. 455405.1 

, [From Bulletin for 1884, pp. 153-158.1 

74. TRUE, FREDERICK W. Catalogue of the aquatic mammals ex- 
hibite4 by the United States Netional Museum. 

[London Exhibition, Part H, pp. 22.1 

75.. GOODE, Q. BROWN. The status of the United States Fish Com- 
mission in 1884. A review of what has been accomplished, in 
fish-culture, and tho investigation of the American fisheries. 

[From Roport for 1884, pp. 1-42.] 

RYDZR, JOHN A. On the preservation of embryonic materials 
and small organisms, togethor with hints upon embedang and 
mounting sections serially. 

[From Report for 1882, pp. 607429.1 

BAIED, SPENCER F. Report of the Commissioner for 1882, A.- 
Inquiry into the decrease of food-fishes. €3.-The propagatiou 
of food.fishes in the waters of the United States. 

[From Report for 1882, pp. xvii, xoii.] 

78. SMITH, SIDNEY I. Report on the decapod crustacea of the Al- 
batross dredgings oft' the east coast of' the United States in 1883. 

79* TANNER, Z. L. Report on the work of the U. 8. Fish Commission 
steamer Fish Hawk, for the year ending December 31,1882, and 
On the construction of the steamer Albatross. 

[From Report for 1882, pp. t345-456.1 

[From Report for 1882, pp. 3-34.] 
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SO. MCDONALD, MARSHALL. A new system of fishway building. 

81. COLLINS, J .  W. History of the tile-fish. 

82. COLLINS, J. W. Notes on the habits and methods of capture of 
various ?pecks of sen-birds that occur 011 the fishing banks of the 
easterg coast of North America, arid which are used as bait for 
catching codfish by New England fishermen. 

[From Report for 1882, pp. 4352.1 

[F~OIII Report for 1832, 1)~). 237-294.1 

[From -Report for 1882, pp.. 311338. ] 

83. VERBILL, A. E. Notice of the remarkable mariue fauuu occupy- 
ing the outer banks o f  the southern coast of New England, atid 
of some additions to the faiina of Vineyard Sound. 

[Froin Report for 1882, pp. 641-669.1 

84. VERRILL, A. E, Physical characters of the portion of the conti- 
nental border beneath the Gulf Stream explored by the Fish 
Hawk, 18SO to 1882. 

86. SMILEY, CIIARLES TV. Report on the distribution of carp to July ' 

[lprom Report for 1882, pp. 1046-1057.3 

1, 1881, from yoiing reared in 1879 aiid 1880. 
[From Report for lSs;Z, pp. 943-988. J 

SG. BEAN, TARLETON H. List of the fishes distributed by the TJiiited 
States Fish Commission. 

[From Report for 1882, pp. 1039-1044.] 

87. BEAN, TARLETON H. List of fishes collected by the Unitcd States 
Fish Commission a t  Wood's Holl, Mass., during the mmmer of 
1881. 

[From Report for 1882, pp. 339-344.1 

88. S m L k Y ,  CHARLES W. The influence of artificial propagation 
upon production. Illustrated by the salmon work of the Sacra- 
mento River, California. 

[From nulletiu for 1884, pp. 201, 202.1 

89. TZTJE, FREDERICK W. Suggestions to the keepers of the United 
States life-saving stations, light-houses, and light-ships, and to 
other observers, relative to the best means of collecting and pre- 
serving specimens of whales and porpoises. 

[From Report for 1884, pp. 1-26.] 

90. SHUFELDT, It. W. The Osteology of Aetia calva : including certain 
special references to the skeleton of Toloosteans, I 

[From Report for 1883, pp. 1-132.1 



14.-NOTE8 ON TEE C)OD GILL.NET FISILERIES O W  G J A O U O E ~ T E R ,  
MASS., 1884-'85. 

B y  S .  J. MAISTIN. 

[Froln lotters to Prof. S. 1". Bniid.1 

The first cod gill-nets were set Septeniber 30, bat 110 cod h a w  yet 
Yesterdpy a boat with five nets caught 80 large 

Gill-net fishing will bo carried on to a muCh greater extent 
been caught in them. 
Pollock. 

year than last. 
QLOUUESTER, MASS., Octobev 5,  1884. 

The ten boats that are fishing with cod gill-nets catch mostly large 
Pollock. These fish average 239 pounds as they coine from the W a t e r .  
1 have seen a lot of 6,000 pouuds landed, whieli averaged 24 pounds to 
h fisll. 0 ~ 0  pollocli was landed wlrich weighed ,374 pounds. The 
average weight of pollock caught on h n d  lilies is 

111 s e ~ e n  days and with twenty-four nets, the  school^^* Uisie landed 
135,000 ponnds of fiollook and 5,000 pounds of large cod. Her nets are 
50 fathoms long anci 2 fathoms deep. Wit11 sixteen nets of tho same 
si'&, the schoolier Hector took 26,000 pouutls of po11ock alnd 1,000 

This afternoon the whole ten vessels that are using nets &re in with 
decks full of large pollocl~ and large coctfish. They landed 140,000 

Pollock sold to-day at 50 
a 100 ponnds. It is being dressed a118 gott,ell ready to Ship to 

Monday morning. The large pollooli uiake very nice steak, 
and are considered better for frying than cod. 

The hand-liners all catch small fish, and they are quite angry toward 
the gill-netters. In Home instances they hare mcIiorc(1 on top of tlhe 
gill-uets, injuring th in .  The poop10 gather along the wharves to see 
the large pollock unloaded froin gill-nct vessels and the small pollock 
unloaded froin hand-lino vessels, and think i t  :I& great curiosity. 

ponndc;. 

- Pounds al' large cod last week. 

Pounds of pollock and 5,000 pounds of cod. 

have been 3 putl'ers caught iu the cod gill-nets. 
GLOUUESTER, MASS., OCtObeY 26,1884. 

The amount of fish caught in gill-nets end landed here during the 
Past week is as follows : 915,000 pounds of pollock aiid 67,000 pounds 
Of largo cod. 

coImidering the number of boats, nets, and men eiigaged in fishing, 
Thirteen small ~ 3 9 -  

fishing with cod gill-nets, lauded last night aud this niohing 
260,000 pounds of pollock and 20,000 pounds of large cod. These fish 

catch yosterda,v' exceeds anything 011 record. 

Bull. U .  s. F. c,, 86-4 



50 BULLETIN O F  THE UNITED STATES FIbH COMMISSION. 

mere caught in seventy-six nets, 50 fathoms long and 26 fatlioms dcep, 
and were fished by 95 men. Some of thc boats left some of the nets, D o t  
being able to take all the fish that were i n  them. When the schooner 
Hector came to its nets, three of them mere found on the top of the 
water, the buoyancy of the pollock being. so great as to part the anchor 
lines and cause the nets to come to the surface. There were 8,000 
pounds of fish taken out ot three &mall nets, while one small boat< with 
six nets landed 12,000 pounils. 

The pollock-catchers who use hand lines have hauled up, not being 
able to catoh any fish. 

The twine now used in the manufacture of cod gill-nets is not fit to 
use in catching polloek; the nets should be made of salmon twine. A 
large fleet will use the cod gill-net this winter, and some vessels of 80 
tons burden are getting ready to set theui. Codfish have begun to 
come on the rocks. They are large, and are mostly females, R number 
of which are full of ripe spawn. The po1lool< are large, averaging 234 
pounds in weight, aiid are ha1.E male aiid half female. Pollock sold 
to-day a t  40 cents, atid codfish at $1.10 per 100 pounds. 

GLOUCESTER, MASS., November 2, 1884. 

The cod gill-net fishery is assuming large proportious. There are 
thirty-five vessels now eugaged in it, eight of which are now in Ipswich 
Bay and the rem%inder off Half-way Rock, in I3ostoii Bay. A vemel of 
seventy-five tons usually carries 40 nets. The cod are not very plenty. 
Last meek vessels fishing with nets lnndcd a t  Oloucester 97,000 pounds of 
cod and 322,Of~O pounds of pollock j a t  120clrportt, 48,000 pounds of cod 
end 15,000pounds of pollock ; a t  Lynn, 70,000 poiintls of cod and 32,000 
pounds of pollock. Some of the fishermen with hand lines are catching 
large cod from the schools i n  Boston Gag, using squid for bait. Boats 
with two men catch 1,000 pounds per (lay. 

GLOUUESTER, MASS., Noccmber 16, 1884. 

All tho vessels that were seut lo tlic Grand Bariks for cot1 are home 
and hauled up. There are a iew still fisliing on George’s. There are 
fifty-two vessels now fishing with gill-nets, :ind they catch R large quau- 
tity of cod and pollocl~ 

GLOUCESTRE, MASS., 1\Tozwrbcr 19, 1P84. 

SUMMARY POR. Nov~~ iu~~c . -n i i r . i i i~  t lie niontli there wen’ caught 
i n  cod gill.nc!ts 883,000 ponnds of cod :rat1 1,057,000 pounds of pollock. 
There were landed at Hockport Ll!t3,000 poundls of cod and 105,000 
pounds of pollock. Tlicrc w r e  landed a t  L p l l  268,000 pouuds of cod 
;ml  80,000 pounds of imllock. Uodfisli sold nt  26 ceuts a pound. 

c 

CJLOUCESTEB, ITASS., Deccmbev 2, 1884. 

Vessels usiug the cod gill-nets have found flsli scarce the past week. 
1)pcernber 7th as high :W 10,000 poutlds were taken, while on the 
next clay only 500 pounds \ v e ~  t a k ~ ~ ~ i  in tlie aame gang of nets. Siuce 
last nionilay, boats wit11 twcnty.fivu iiots have been catchiug from 300 
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to 800 pounds each. The boats that went out to their nets this morn- 
ing caught from 6,000 to 8,000 pounds each, while the night before the 

nets in the same place only caught from 300 to 500 ponnds. 
O~LOUOESTER, MASS., December 14, 1884. . 

15*-THE P E N O B S C O T  AND SCXIOODIC: BALDION WORK OP 1W14-'!35. 

B y  CHAS. G. ATHINS. 

LFrom a letter to Prof. S. F. Bnird.] 

The eggs taken this year a t  tho Penobscot station will coutit nearly 
1,900,000, This is about G00,OOO less than last year, though we liatl a 
larger nuinber of fish. The explanation is found iu two oircumst:bnces : 
Pirst, that the fish were much Rmaller thau last year ; second, t h a t  thero 
was a larger proportion of males. I tliiulc we can connt 011 liwilig 
1,760,000 eggs to ship. Your pro nitam share will be about 1,050,000. 
Maine will hare 500,000; Massachnsetts 200,000. It tboald be well to 
have, a t  any rate, a partial assignmGnt inadevery soon. IVC had warmer 
weather thau usual in November, aiid the eggs are m.ore forward iu  
development. I think Mr. Matlier would be glad to receive sowe early. 

A loss 
of 10 per cent. will leave 1,554,000, and t h e  25 per cent. reserve (858,500) 
W i l l  reduce the number available for shipment to l,l(ir3,500. A pro rata 
dividon, ou the basis of 1,150,000, will give to- 

Maine (gT) ......................................... 230,000 

138, 000 

1,150,000 

These eggs are now in our coldest wnter, aiid will not bc ready for 
shipment before late in Fobruary. I would like to find wlietlier tile 
serious losses that  hare attended shipment8 to the South  mid m7est 
cannot bo avoideci by keeping the eggs iu  leko water duriog the elitire 
time of their developincut at Grand Lake stream, instead of exposing 
them for a few weelts to spring mater a s  we liaw lieretofore practicecl, 
with a view to hastening their development. 

The fish a t  Grand Lake stream have been plentier tliau lnst year, and 
the augmentation in size continues. ~ 1 i o  females talcen tliis year aver- 
aged 3 pounds arid 15.7 oiiiices in weight, tho males 4 pounds w d  .I 

In  1875, the males averaged 1.G pounds, and the females 1.9 
Pounds. There has been a correspoiidiiig appreciation in fecundity, 
:he Yield being 763 eggs per female iii 1875, aud 2,228 eggs per female 
11 1884, a. gain of marly 200 per cent. 

' At Grand Lake st,reain we secured about 1,727,000 eggs. 

united States (&*) ...................................... 598,000 

Massachusetts (%+). .................................. 184, 000 
New Hampshire (2+). ................................. -- 

. 

BUUHBPORT, ME., December 12, 1884. 
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1 6 . - R E P O R T  O F  TEE WORK I N  A N  OYSTER I N V E S T I G A T L O N  
WlTEI THE S T E A M E R  LOOWOUT.  

B y  EUGENE G .  ELACKFORD. 

I have the honor to submit the following report of the work in the 
oyster investigation with the steamer Lookout, which you so kindly 
placed at the disposal of the New Yorlz State Oyster Investigation 
Commission : 

During the thirteen days from September 12 to September 24, inclu- 
sive, that the steamer Lookout was at my disposal for the purpose of 
rendering assistance 'in our State oyster investigation ten trips were 
mado with her to various points in the immediate ;ricinity of the city of 
New York, and along the north shore of Long Island as far oast as 
Northport Harbor. The trips, which were very satisfaatory in their 
general results, were made in the following order: City Island, Perth 
Amboy and the south end of Staten Islancl, Cold Spring IIarbor, Hemp- 
stead Harbor, Little Neck Bay, Manhasset or Cow Bay, Execution Light- 
house Rock, Port Chester and Bye Beach, Northport Harbor, Princess 
Bay, and Spuyten Duyvel Creek. 

During each trip one or more dredgirigs mere made upon both the 
planted and natural beds of the vicinity, and specimens of the oysters 
of the beds were selected and preAerved from each haul of' the dredge. 
Notes were made as to the general condition of the beds, as shown by 
the proportion of oysters aucl shells taken a t  the difC'erent hauls, and the 
presence or absence of the various enemies of t.he oyster ; also all in- 
formation, which could be gained in so short a time in regard to the 
general working of the beds and the industry in that particular locaI- 
ity. 

Bptmber  13.-!J!he first trip was made to City Island, wbich lies 
northeast of the city near tho entrance into the sound. Capt. Joshua 
Leviness was taken on board as pilot. He owns about 160 acres of 
oyster territory near the island, and was the first person to set stakes 
for oyster-planting in the East River. Originally all the laud under 
water about the island was natural oyster ground, but at present most 
of it ha8 been taken up  and staked off for L L  plants." Before the stak- 
ing off took place much of the territory had become exhausted from 
overworking by the oystermen, and some of the land has been ruined 
by the durupiug of garbage. The first dredge was made upon Captain 
Leviness' planted ground. The dredge was down one minute, and 
came up with 198 oysters and a few mussels, clams, and ,scallops. The@ 
were uot many shells and only a few drills. The second dredging was 
made on a uatural bed, and resulted in 16 small oysters and quite 
number of shells. The planted oysters were of good size and fine flavor* 
There was no set of young oysters on either the planted or the native 
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oysters, but the captain stated that the s9t was generally good. The 
water is from 2 to 12 fathoms over the beds, and dredges are used in 
Working the beds. The dredges on the north shore of the island are 
limited to 30 pounds in weight, and. probably the greater number of 
them are without teeth on the drag-bar. In the shallow water along 
the shores and in the coves tongs are used in ta~<irig the oysters frou 
the bottom. The principal enemies of the oyster i n  this locality are the 
drills, TJrosulpinm cineyea, but now and then the beds are troubled wiCh 
starfish. The seed for the planted ground is taken either from the na- 
tive beds or brought from Connecticut. 

Pilot, and the vessel was put to work among the planted beds to t b e  
WWh of Staten Island, in the mouth of Raritan Bay. The beds here, 
as indeed in all this neighborhood, in either New Pork or New Jersey 
waters, are very numerous and very small, in many cases hardly more 
than the size of the ressel. They are as a rwlc Well cared for and fur- . 
nish fine oyst,ers. There were no natural beds in this neighborhood. 
The seed for the planted beds comes from Newark Bay and some from 

’ New Haven, Conn. The first and second dredges mere made on the 
Pilot’s grounds and resulted in 33 and 74 oysters, respectivoly. The 
oysters were of good size, with very little refuse material. The third 
dredge was made upon the ground of Mr. William Sofiuld. The dredge 
was down two minutes and brought up 341 oysters. The oysters were 
‘n fine condition and very few cirills were seen. The beds are well cared 
for and protected. 

After visiting the State h l x h -  
erY, located at  the head of the harbor, where some experiments in the 
artiEcia1 hatching of’ oysters were !eing carried on, Mr. Uhnrles Walters 

taken aboard as pilot and dredges were made 011 his planted ground 
and on a strip of natural bed along the eastern side of the harbor. The 
wind was quite strong, and’it was accordingly rather difficult to manip- 
ulate the vessel to the best advavtage for either the natural or planted 
beds, hence the results were not as good as they ought to have been. 
The Central part of t’Je harbor and up quite clofie to the shores the bQt. 
‘Om i8 of rather deep mud. so that most of the planted grounds are 
:lose to the shores, and the only strip of natural grouuci of ally extent 
lS along the east shore in about S feet of water and inside of the p1:inted 
beds. The oysters on the plsntcd beds grow quite rapidlq’ and aro of 

fine flavor. The first dredge on the natural bed resultd in 17  
Oysters arid n good Many shells and some drills. The second dredge on 

i)ilot’s plantec1 bed resulted in 26 oysters of good size and very few 
shel]S. There are a good m;my drills trnd wliclks in the harbor, and 

The 
seed is brought from the sound beds or from Counecticut. I n  SOW0 

This harbor has much more hard 

September 16.-At Perth Amboy Mr. John Sofield wals taken ou as .  

8tptentber lG.-Gold Spring Harbor. 

years the star-fieli comes in great numbers, but not often. 

of the harbor thtr set, tbis sca~oii is very h e .  
8ePte?%ber 17.-Heinpst@ Harbor. 
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bottom and consequently more natural oyster beds than Cold Spring 
Harbor. There is also a good deal of planted ground, but so far as we 
could judge the planted ground was not of very much account and very 
poorly cared for. Mr. J. E. Mott and Mr. David Meissner were taken 
on board a t  Sea Cliff as pilots. The first four dredgings were macle on 
natural beds, but the bottom’was too hard for the dredges which we 
had on board, so that a very large haul was not made either time. 

First dredge: Down five minutes ; result, 32 oysters, 20 mussels, and 
a good many shells. 

Second dredge : Down three minutes ; result, 60 oysters, 8 mussels, 
many shells, 3 spider-crabs. 

Third dredge: Down two minutes; result, 46 oysters, 33 mussels, 
many shells, 2 spiders. 

Fourth dredge : Down three minutes ; result, 29 oysters, 5 mussels, 
many shells. 

In the last three dredges there were a few “set” seen and some drills. 
Fifth dredge: Planted ground; down one and a half minutes; result, 2 

oysters, any quantity of shells, and 3 star-fish. 
Sixth dredge: planted ground; down three minutes ; result3oysters, 

21 star-fish and many shells. In  both of these last dredges there were 
also a good many drills. The seed of the planted beds comes either 
from tlie sound or the harbor natural beds. 

The oysters as a rule were of fair size and good flavor. The dredges 
used in the bay are mostly what are known as scrapes,” or without 
teeth, as the teeth slip over the oysters on hard bottom instead of picking 
them up. 

September 18.-LittleNeck Bay. This bay was found to bevery shallow 
and muddy. No natural beds could “be found, and there were only a few 
plots of planted ground along the eastern shore near (Treat Neck. The 
seed for these planted beds comes from the Sound beds. The oysters 
on these beds were of Pair size and there waa some b L  set.” The growth 
of the oysters here, as indeed all along the north shore of the island, is 
quite fast. No dredgings were maclo. 

h’eptenbber 19.-Mauhasset, or Cow Bay. Mr. John Van Pelt, of Port 
Washington, Long Island, was taken on here as pilot, and under his 
direction four dredgings were made, one on planted and three on nat- 
ural beds. 

First dredge on planted ground resulted in bringing up 152 oysters, 
144 mussels, 4 clams, aqd 1 sea-spider. 

Second dredge : Natural bed, 33 oysters. 
Third dredge: Natural bed, 26 oysters, 1 horseshoe crab, 
Fourth dredge: Natural bed, 25 oysters. 
The upper part of the bay is very much troubled with drills. NO 

star-fish of’ aay account have been Heen in the bay this seasoii. The 
difference in the number of oysters t:dren in this bay ou fhc first t m d  
the subsequent, dredges, a8 well a8 in Hempstead Bay, is :bccounted for 
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bY the kind of dredges used. Tbe dredges on board the Lookout 
Were large and with good.sized teeth, well suited for work on mud bot. 
toms such as are found mostly iu  couuection with the planted beds, but 
for the natura,l beds a 6 '  scrape 9' is required iii order to gather UP rnaliy 
oysters, 

The oysters in this bay were all very 1:trg.e eud of oxceediugly fine 
flavor, perhaps the finest Set tested. 

8eptet)tber 20.--Executioii Light-house ICock. This is ;I 1)atch of ua t- 
1wal oyster ground of sevcraL1 acres iii  extcnt, aut1 located ip water from 
f i  to 12 &tlionis iti depth. Pour dredgings were niade f'roin the steamer, 
the first two bringiiig nl) full complements OS oysters9 an(1 the second 
tUro bringing up mostly inud and shells. The oystws R S  a ruls were 
l?;ge, but set very ragged, similar to the l W ~ o o n  oysters of' the South,' 
and of very poor flavor, buiug quite thiu ;iiid watery. 

Probably later in the season t h y  monId be of better flavor, BS the 
VSters 011 this rock spawn later tliau 011 any other bed in this part of 
the soutlci. 

First dreclge: 2 ~ 3  oysters. shells, soiiie set. 
Second dredge : 87 oysters, shells, some set. 
Third dredge: 35 oysters, mud, shells. 
Fourth dredge: 23 oysters, innd, shells. 
A few drills mere noticed nmoug tliese oysters. 

; &pteenzber 92.--Port Chester and Rye Beach. 111 the  iininediatuneigh- 
borhood of' Port Chester and in New Yorli. matefs only planted beds 
w(?rO found, mid tliese did not appear to be very prolific, and such Oys- 
ters as were talien were quite small. 

First dredge : 8 o,ystnrs! shells, fuw drills. 
Second dredge : 4 oysters, shells, few drills. 
 long Ityc Beach tliere  it^ quite a strip of ~iatural' ground, but all 

the oysters were very sin:LIl, as tliey are culled over coiistantly during 
the'Seasou for seed for the pl&ntecl beds. The small oysters were quite 
llumerous, however, although, 011 account of tlieir bize, no great number 
could be t&cn at any oue haul. Most of the oysters wore about the 
size of a, silver qliarter or ;I ~la~f i lo~lar .  ~ h e y  bring 76 cents 8 bushels 

Need, and arc sold to NOW York aiid Ooiinecticut oystermen. 
Firs6 dredge : fi0 oysters, some shells, crabs, 
Second dretlgo : 78 oysters, soine shells,' crabs. 
Third dredge : 60 oysters, sonic, sliells, crabs. 
Fho dredgcs wed liere t ~ r c  siiial~ sorapes of from I B  to 20 pounds in 

A good uiany tlriUs wore found among these oysters. The 
crabs t l ~ l i e ~  were sum11 aiid OF tlie stone-crab speciecj. 

.September 2s.--NortIiport B;~rbor. I t  expected tlli~t a' gobd deal 
'f natural groun(1 o o u ~  be Souncl in this  ~ i a r ~ ~ o r ,  but soon aftei. wu 
P ~ p n  work we w w e  10cl to infer li-ollt t,lw stateluent of ~ r .  william 
Jhompsoii, who was'taliw oil bo;ir(~ :is pilot, tlittt t,hore were no uat. 

groundtl,.until ttrr onter iitw~~or was reuIieil, and wc dit1 not ~CXWU 



56, 
cliEerently uutil it  was too late to go to the natural grounds. Seven 
dredgiags mere m a l e  on planted bottom. The first three on land 
plaiited by Mr. T1iom~)son and the last four on ground planted by Mr. 
S. H. Lowndes. 
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First dredge : 15 feet mater, 39 oysters, 3 whelks, shells: 
Second dredge : 12 feet water, 45 oysters, 3 sea spiders, shells. 
Third dredge : 1 2  feet water, 40 oysters, shells. 
Fourth tlredge (oysters five years old) : 461 oysters, 4 spiders. 
Fifth dredge (oysters three years old) : 1SO oysters. 
Sixth dredge (oysters three years old) : 130 oysters. 
Seventh dredge (oysters three years old) : 221 oysters. 
On the oysters taken iii tlic first hanl R few ‘‘ set’’ were found but not 

. on the rest. Drills were found in considcrablo number. The harbor 
appears to be pretty well adapted to tlie growtli of oysters, as most of 
those taken mere large and of fiue flavor. A good deal of the seed for 
the plailted beds comes from Connecticut, although some is abtaiiied 
from the Souud and from the niatiiral beds of tlie harbor. ‘I’hese latter 
are found to oconpy a goodly share of the bottom in the northeast. part 
of the harbor. So fax this 8easoti the star-fish have not been trouble- 
some. A source of considcrablo controrehy in the neighborhood of 
this harbor is the frecdonr with which outsiders can come into the har. 
bor and stake oiit claims to the detiinnent of the native residents. It 

i s  claimed. that a good inany people from aonneeticut come over to 
Northport, reut a house during tlie oyster season, work the natural and 
planted beds for all they are worth, and tlie!~ livc in Connecticut dur- 
ing the rest of the year. The people of Northport are very desirous 
that laws should be cr;tsblished to prevent this. It is indeed a very 
general complaint along the north side of the islaud that Connecticut 
oysternien can come iiito New Y orlr State waters and gather oysters, but 
that New Pork oystermen arc deprived by the la\rs of Conuecticut filoiri 
returning the compliment. They consider this as  ur~just to the people 
of the State. 

Beptember 24.--Princess Bag. Most of the ground in t,he neighborhood 
of this bay was originally iiatural oyster gronnd, but it has now becn 
mostly snrrenderecl and staked out for purposes of’ planting, :m(i i t  re- 
presents perhaps the I i ~ g e ~ t  area of staked cleinis ariywhere ill &IO 

iieighborhood of New York. 
The Lookout in steaming through the watw in this region seemed BH if 

literally going through R sea of stakes. Mr. Wesley Marshall wup 
taken on board from his oystersmack, the Joseph Francis, as pilot, s i l d  

four dredgings were made 011 the natural beds outside the staked limits, 
but .the bottom was found to be very rrntddy, and iu the first three 
tlredgings only mud and shells were titken. 111 the fourth clrcilgiug 
two oysters were obt&ncd, sIiowiug very olrarly t h a t  tho ilatural 
groulid in these waters m:\s oE very litllc vduo except for cl:miR, which 
are foulid quite plontifiilly i i i  ccrt i i i i i  10c~;ilit~jcs. Tho vest tnw (Ired&* 
ings were made on Mr. Marshall’s 1)lantcil ground. 

~ 
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Fifth dredge (two minutes) : 170 oysters, three yeap  old ; some shells. 
Sixth dredge (two minutes : 445 oysters, two years old. 
The planted beds iu this bay are, as a rule, in good condition and not 

much troubled with enemies, although some drills are found and the 
drumfish now and then poaches amoug these preserves; whelks are 
also found to Some extent. Flavor and condition of oysters good, al- 
though rather salt. 

spuyten Duyvel Creek. .Years ago the Hudson furnished oysters for 
Quite a distance from its mouth above present city limits, but  not a 
greet many are found at the present time. Four drcdyings were made 
IQ about 4 fathoms of water. From two of’ tho hauls 14 oysters were 
obtained and a good many shells. From the ot’her two only shells -\vere 

’ secured. The oysters were all quite small. These dredgings were made 
above the railroad bridge. A dredging i i i  tlio mud south of the creek 
h u g h t  111) a large number of small soft.shellei1 clams. The bedu iu 
this neighborliood present t;hc appenrance of being worked to their de- 
stmc t io] I .  \ 

Most of the natural beds uxainined during the trips made with the 
steamer show uninistakable signs of unscrupulous worlring and little 
care for the preservation of the beds. They are littered mitli rubbish 
of every ]rind, pnrtibularly wit8h old and slimy shells, and appear in too 
many cases to be the goneral~dumping ground for all sort of garbage 
from passing vessels. They need a, tliorough clearing and careful super- 
vision afterwards in order to make them yield what they are capable of 
doing. 

NEW YORK, N. Y., Oatober 18, 1884. 

1Y.-NOTES ON TRE W I B H E R I E S  O F  GLOUOESTEB, ItlASS 

B y  S. J. MARTIN. 

[From lettera to Prof. S. 17. Boird.] 

MONTHLY SUMMARY.-T~~ receipts of fish ak Gloucestor during the 
’Qonth of September, were as follows : Prom George’s Bank, 3,126,000 
Pounds salt cod, 24,280 pounds fresh haliQut ; from Grand Bank, 3,225,- 

pounds salt cod, 795,000 pounds fresh lialtlibut~, 40,200 pounds salt 
1Wbut ; from Cape shore (Novi~, Scotia)! 810,000 pouhdp solt cod ; from 
I’lernish Cap, 190,000 pounds salt cod, 17,000 pounds salt halibut; from 
western Bank, 180,000 pounds salt cod, 1,000 pouiids salt halibut; from 
lC@k&nd (three vessels), 454,000 pounds sa,lt halibut, 200 barrels halibut 
fiu5; from Greenland (five vessels), 348,000 pounds salt halibut, 140 

Bus; from tho ma&erel fishery, 71,408 barrels salt maclrerd 
frolC Aniericau short; 6,244 barrels snlt, ni:ickerel from Bay of Saiufl 
f ~ ~ j v r e ~ ~ c e  j from tho shore f i~ lwry ,  373,000 pounds salt cod, l;ake, l~ollO(*l:, 
stc**; from the sword-fish BsIiery,373 s\vord-iisli weighing, llG,396 pouuds 
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net, and 40 barrels salt sword-fish from harbor traps, 515 barrels fresh 
mackerel, 385 bi~rrels fresh herring; by freight from Maine, 3,650 quin- 
tals dry bake, 1,600 boxes smoked herring, 41 barrels fish oil.. There 
were imported from Nova Scotia, 670 quintals dry fish. 

The separate arrivals from the various grounds are giveu in my jour- 
nal. Some of the Grand Bank cod were landed by British vessels, which 
me so marked in my journal. 

GLOUCESTER, MASS., October 1: 1884. I 

HALIBUT' FIsamxm.--Tlie Greenlaud fleet this seasou consisted of 
neven vessels, all of which have retqrnetl. The first and second to arrive 
11;itl full fares,,having fis!.ed farther south than the others, near a place 
onlled Gaud Hope. The schoouer Mist, which was the last in starting, 
(;:Liig'llt 1 1 ~ 1 -  Fare o b  Cape Amelia, the other four caught their fidres o b  
Holstenburg. The weather a t  Greenland was fiiie, though there wits one 
bret?ee of southwest wind, whicIi lasted from July 6 to ,July 12. The 
halibut sold at 5 cents a pound, wit11 the exception of that brought 
by the schooiier B ~ r o n ,  of Nova Scotia, Her cargo sold at 64 cents per 
pound, having been engaged wheii she sailed from houia. The halibut 
fins sold at $9 a barrel. 

The three Iceland vessels have returned with fulldares. The Icelaiid 
halibut are larger than those caught on the Greenland coast. 

Con.FisamY.-The ~eorge 's  fleet is doing well. Tho lree& leave 
home without any bait and catch plenty of squid on the ground. The 
squid exteiicl 30 miles southeast from Cape Sable, on George's Bank, the 
whole length of the coast from Gritrid Manan to Cape Cod off' shore and 
in shore. Squid have never heen known to be so plentiful before. 
When squid is used for bait the vessels catch no halibut to speak of- 
rmely a small one. 

MACKEREL PIsHERY.-Mackerel are very plentiful. During Septem- 
ber 'i2,00{1 barrels were caught on the New England coast by Gloucester 
vessels, aud 6,000 barrels were shipped by rail from Canso, which had 
also been caught by Gloucester vessels. There are forty-one of our ves- 
sels in the Bay of Saiut Lrtwreircu, thirteeu of which sailed within the last 
ten d d p .  . Y estertlay mackerel were schooling from Thatcher's Islancl 
to Eastern Point. Prom the hill I counted tweuty schools a t  one time. I 

I I I  t he  iriorniug tweutj vessels went out and returned a t  sundow~i with 
150 barrc~ls of niackerel each. Mackerel were so low yesterday that the). 
brought orily $325 per barrel out of pickle, the harrels costing 80 cents 
ctacli. T h t  left the  fishemicw oniy 82.45 a barrel. 01' these 5 per cent. 
wtqw Xo.  1 j 33 per aeut., No. 9 j and 63 per ceiit,. No. 3. This morning 
there iirv twen ty vessels in the harbor tlreming mackerel. 

GLO~J('ESTIZR, MASS., October !i, 1884. 

MACKX~~EL.--'~'~(: i ~ i ~ k e t  is overstocked with niaokercl ;iritl soiiie of 
the vessels havg '' lianled up." Out of 300 barrels caught, RoinP ves~els 



BULLETIN OF THE UNITED STATES FISH COMMIBSION. 59 

]lave saved brrt 20 barrels of the largest aiackerel, aiicl tliromu 1 he rest- 
oWrboard. Maclrerel sold to day at $3 a barrel AS t,IieS run, including 
the barrel. 

COD.-some oftbe vessels that have beeiifishiugoii &orge7s~i1ukheve 
bled up, because the owners could find no place for the fish. Every 
butt :tiid all the wharves are full of fish. Large piles of IwuChed fish 
(’an be seeu on all the wharves. There bave beeu uiueteen vessels from 
“ova Scotia, which lauded 4,370,000 pouiida: of Oralid Bank cod, which 
sold from the vessels, October 10, i d  $1.60 per 100 poiiuds. This is tht) 
]omst  price for years. 

EERRING.-There has beer1 a large c;Ltdi of’ herrirlg a t  Wood 1sl:llid, 
bine, that lasted four nights, and a sinall catoh at Marblrhead. Othcr- 
Wise the herring fislierx is a failure. The teinperatare of the water 
\\’he11 the herring were caught a t  Bloiicester last year \\T:IY 4S0, : t i i d  t l w  
temperature a t  Wood Island during the late catch w:ts d s o  450, hit this 
Sear the temperature of the water at Gloucester has not been below 840. 
Uerring sold to-day for 78 cents per barrel, not ~ncludiug the barrel. 

POLLOCIL To-clay pollock sold a t  30 cents ’per 100 pounds for rouiitl 
fibh. Pollock is plenty and all kinds of fish sell wry low. 

QLOTJCESTER, MASS., October 12, lSS4. 

MAcKEREL.-Most of the maclcerel fleot is ha11led up, leaving only 

8QuID.-Buit has been plenty a11 tlie f‘dl. There is an abuhdnnce of 

GLoUCESTER, MASS., October 26,1884. 

’ thirty sail on this shore and thirty sail in the Bay of‘ Saint, Lawrence. 

squid i i i  Bostou Bay. Our h u b o r  is full of half-sized herring. 

I give below the amount of fish landed at tbis port during tho month 
of October, 1SS4: Codfish from George’s Bank, 2,870,O.OO ~)oi~uds j hali- 
h t  from George’s Blii~k, 13,200 pounds j fish caught oil the Cape shore, 
N O V ~  Sootiii, 5SO,OOO 1)oniitls; cotltish from G r i i ~ d  BNII~W, 1,370,000 j 
W t  h:iIiDut, 1i.0111 Gr;ru(I E I L U ~ H ,  O,8OO ~ O I I U ~ S  ; .fresh lialibut ciiught on 
the Bitnlis, 724,700 ~ ~ o u n d s  ; 11:itlclook from the Banks, 45,000 pounds j 
1~Ollot:k ciinglit in ~ i e t ~ ,  1,994.000 pot1Iitlb; codfish CiItIght in nuts 68,000 
I)OUII(JS, ; i u t ~  7 S W O M ~ . M I ,  wkig~iiiig 2,218 ]>ounds. 

There also arrivcxi by freight from Maine, 7,784 quiutals of ~110re 
mackerel j 41,2S0 barrels of in~okerel, :ind 4,565 barrels of mackerel 
from t h e  B : L ~  of Sttint Lawrenoe. 

The total number of‘ barrels of herring landed W R ~  2,638, iiiost of which 
was canght in the h:trbors in riots :ind tri tp.  

QLOUUESTER, MASS., h.’OtV’?)tbCl. 4, 1884. 

MAclr~lrE~.-l’herc~ are thirteen mil of the rnacborel fleet in the Bay 
Of Sitint h n ~ r e i i c ~ ,  twelve Nail 011 tho $bore of Nova Scotia, and ten sail 

Barnstablo Bay. ‘I’hoqe fishing in the latter place cnrry their ~ 1 a ~ k -  
ere1 fresh to Boston. During the past four days, there have been W V ~ I ~  
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arrivals from the Bay of Saint Lawrence with good fares. Schooner 
Lizzie Center arrived yesterday with 320 barrels, making its catch since 
July 1st an aggregate of 1,055 barrels of salt mackerel. This vessel 
claims to be “high line” of the Bay of .Saint Lawrence fleet. All the 
vessels report mackerel plenty when they left, but that they have had 
no Eeather suitable to catch them. 

The mackerel went into the Bay of Saint Lawrence very late, which 
was doubtless due to the fact that the ice did not leave the bay until 
June 2, consequently the mackerel will be late coming out. No mack- 
erel were caught in the bay until August. The mackerel caught there 
this fall were large aud fat. 

Schooner John S. McQuinn had a fare of 340 barrels packed, of which 
300 barrels were No. 1; and the fares of the other vessels fun  about the 
same. The schooner Spencer P. Baird left U-loucester September 2, 
and arrived home November 6, with 360 barrels of No. 1 mackerel, hav- 
ing lost 50 barrels overboard. The Bay mackerel soId yesterday a t  
$12.75 a barrel for the trip as they run. 
. There have been no largo mackerel caught on the Cape shore as yet, 

though ou November 4 some vessels caught small niackerel there about 
the size of those which have appeared on this coast. I am of opinion 
that no large mackerel mill  be caught on the Cape shore until the mid- 
dle of th i s  month. Vessels catch some small mackerel in Barnstable 
Bay when the weather permits. No mackerel have been taken at Seven 
Islands this year. The mackerel season is nearing its close. 

GLOUCESTER, MASS., Noz~mBer 9, 1884. 

SQUID AND MACKEREL.-sqUid are VOrJT plenty from (Jape Cod to 
Cape Breton Island. They are also very plentyon t h e  Nova Scotia 
shore. The mackerel fishers are being troubled by having their mackerel 
devoiired by squid before they can get them out of the nets. Captain 
Martin, of the schooner Martha C., arrived home from North Bay last 
night, and says that a t  Sidney he could dip them up with a dip net by 
simply throwing a little bait overboard. The schooner Orient, Captain 
Charles Lee, reports having seen off Halip=, in a boat that came along- 
side, 280 heads and backbones of large maakerel from which the squid 
had eaten all the flesh. The same difficulty is experienced all along the 
New England coast. Boats from Gloucester have to remain outside 
Eastern Point but an hour to catch all the squid they want for the day’s 
fishing. Even boys go out! in the evening and get ‘home a$ 9 o’clock 
with from eight to ten buckets of squid to be used for bait. 

MncKER~EL.-Mackerel fishing is most over, and vessels fishing on 
this shore having been all hauled up except a few market bostc;. These 
c,a,i~~Iit~ :L few small niaclwel in Barnstable Bay yesterday. There are 
a rem small maclrerel in  the harbor. The North Bay fleet i s  fast arriv- 
ing home, mostly with small faaes. Ca1)tain Martin, of the schooner 
Martha C., reports plenty of Isrge mackerel schooling off Halifax, NO. 



koLL@’rIN OF T#E TJNiTED STATES FIk3fi COMn.1IbSION. 61 
vember 4, and the keeper ofthe light-house 011 Saiut Paul$ Island, which 
is situated at  the mouth of the Bay of Saint Lawreucc, told him that 
large inackerel‘were schooling around that island during all the mouths 
of July, August, and September. This was attributed to the tempera- 
ture of the mater. 

PRIcES.-l?ish of all kinds, except halibut, bring a very low pricu, and 
gill-netters sold large cod for $1 per 100, and pollock for 45 to 50 cents 
Per 100 pounds. &ore mackerel bring $3.50 per barre€, including the 
barrel, when taken by the cargo. No. 2 mackerel brings $7.80, and No. 
1, $15 per barrel. Some large No. 1, from Bax of Saint Lawrence, have 
been sold for $12.60 per barrel. Halibut brings 20 cents a pound. 

GLOUUESTER, MASS., November 16,1884. 

SUMMARY.-During the montli of November there have been landkd 
at  Gloucester 1,103,000 pounds of codfish, and 17,550 pounds of’ halibut 
from George’s Banks; 205,000 pounds of fish caught on the Nova Scotia 
shore j 101,000 pounds of fresh lialibut from Grand Banks j l,Ofi7,000 
Pounds of pollock and 883,000 pounds of codfish caught in cod gill-nets; 
31,000 pounds of codfish caught by small boats with hand lines on the 
shore grounds j 94,000 pounds of haddock, 68,000 pounds of hake, 2,600 
quintals of dried mixed fish on freight froid Maine ; 7,880 barrels of 
mackerel from t h e  Bay of St. Lawrence ; 4,170 barrel; of show mackerel, 
and 37 barrels from Nova Scotia. 

There were landed st Rockport during the month of Norember 293,000 
Pounds of codfish and 105,000 pounds of pollock, and at  Lynn, 268,000 
Pounds of codfish and 80,000 pounds of pollock, which were also cangl$ 

nets. 
BERRING UD HA.LIBUT.-A~~ but one vessel of the mackerel fleet 18 

at home. The vessels are now fitting out for the Newfoundland herring 
fishing. I think twenty-five vessels will go to Newfoundland for frozen 
herring. Some vessels are also fitting out for Grand Manan to get 
frozen herring. The schooner Wachusett has brought in 79,000 pounds 
Of codfish and 1,000 pounds of halibut from Brown’s Bank, all of which 

The schooner was gone from home only 
twenty days, and the fare is considqred the largest ever landed here for 
eo short a time. The bait used was squid, which was caught on the 
groUd. The codfish sold for 2& cents and the halibut for 19 cents a 
Pound 

MAUKEREL.-!I%~ Portland Press says : c L  The mackerel season has 
heen noted for the great catch of small fish. The net stocks of the ves- 
sels have been small for the amount of the catch, although a few ves- 
sels have done s good season’s work. The stock of large mackerel at 
Portlland is nearly exhausted, but there is a large stock of smaller si505 
Owned by parties who iought thein at low prices. As the quality Of 

fish is exceedingly good a very decided advance is looked for after 
holidays, 

caught on hand-lines. 
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“The aggregate number of  barrels packed a!, Portland will reach 
iiearly 135,000, one firm having packed 25,000 barreh, aiicl tswo others 
about 20,000 each. The fleet of Port1:tnd rnaukerel vessels is growing 
rapidly, and now ranks next in size to that of Gloncester.” 

GLOUCESTER, MASS., Becember 2, 1884. 

DESTRUCTIVENESS OF sQuID.-On the Nova Scotia Mhore squid have 
destrojed all  the mackerel ant1 herring that mere caught in  the nets, 
My son, George fl. Martin, was on the Nova Scotia shore four weeks, 
and tells ine that during that time he Iiever saw a mackerel that had 
been taken out of ;I net which was fit for market. When squid was 
plenhy on the New England coast, the fisherinen had their nets set for 
herring. That squid would destroy three out of ten barrels taken, I am 
informed by ineu mho were in the busiuess. 

1 have been informed that by holding in the water a scrub brooin thilt 
had been dipped in the gurry pen three and four squid could be taken 
at A t h e ;  aud, moreover, that if ;t strad.” such :ts is used on a cable 
at auchor, be lowered in the water after being placed in the gurry pen 
it is possible to take from three to eight squid a t  A time. Squid me very 
plentyon all thi+ outer grounds, bat since the last easterly gale, they 
hare moved offshore. Fishermen say that they have never seen squid so 
plenty as on George’s Bank, where they have been of much benefit to 
the vessels which have arrived there during the last fifteen days. The 
vessels which carried herring for bait did not need them, and so threw 
them away. . 

GLOUCESTER, MASS., December 7, 1884. 

Pollock have left the inshore grounds. I think cod gill-nets are suit- 
able to catch puffers. There have been eight caught in the  nets since 
the 15th of October. In summer they i r e  very plenty in Boston Bay, 
close to the shores. 

The fishing season is over, and all but seveu of the George’s fleet 
have hauled up. ,They will, however, start out again in January. 
Twenty-one vessels have sailed for Newfoundland, with seven more to 
follow, and two have sailed for Grand Manan. These vessels have gone 
for frozen herring. Nine vessels will also go from Nova Scotia to New- 
foundland for frozen herring. 

Vessels fishing for halibut have found them very scarce. Two yes- 
Bels arrived yesterday, each with fares of 20,000 pounds. The vessels 
Lave been gone from home six weeks. 

GLOUCESTER, MASS., December 14, 1884. 
- - - - . - - - ___-_I _ _  - .. 

* A strnd is madc of three Ntmnds O f r f l p C  braided togetiler, and tapering to a point 
nt each end. It may vary in length from 1 to 2) fnthoms, bnt i N  gencrallg 9 to I O  feet 
long. The Htrnnds are taken froin mnnilla ropc of 26, 29 and 3 iucheN in cirournfer- 
ence. Strads are wound uroiind tt cable to prcvont it from chafing iu the hawse-pipe. 
aud about the head-Ntags.-J. w. COLLINS. 
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1806.. ................................... 
1807. .................................... 

1870.. ................................... 
1871.. ................................... 
187' .................................... 
187ii.. .................................. 

:p:: .............-. .................. ................................. 

18.-TRE WHALE FICIRERY O F  NORWAY. 

0 
1 

30 
17 
36 
20 

B y  NIELS JUEL. 

. The whale fishery began in 1864 aird was carried on t8ill 1868 by one 
Btertmer, and then till 1877 bj- two steamers belouging to the same coni- 
Pany. In 1877 the number of establislinients (companies) rose to 2; 
in 1881 to 5 ; in 1882 to 8, which iiscd 12 steamers, and iir 1883 to 14, wi&h 
23 steamers. Of these, 11 are i n  East Pinmarlr-eiut of' Cape worth- 
md three in West Finmark, between Cape North i\nd tile town of' Hamin. 
merfest. The catch was : 

1877 ................................... 32 
1878 ................................... 130 
1879 ............................... ....: 123 .................................... 145 I880 
1881 ..................................... 
1882 .................................... 1 386 

! 219 

-- 
Year. Year. , wllales. 

In  1872, 1877, and 1878, whaling was tried in  tire Strait of Davis by 
Oue vessel* hut without SUCC~SR. Last year, Mr. Svcml Foyn, who is 
the creator of the Norwegian whale fishery in Finmark, put u p  an 
@tablisliinent in Icela,nd. Besides, 
Whales :bre occasionthlly taken by fishermen, wlro shoot tlicin with 
arrows. I n  the ivtitess of Spitzbergen there are takeu o w ~ ~ y  year by 
kweln fitted out from Troinsoe abont 180 to 250 so-called white whales 
(DeZp1binnpteru.v ~ezccas ~ a l ~ a s ) ,  by nieaus of nets, 1,100 to I ,200 meters 
long with ~lleslles or 0.16 m. 

The whales taken in I?inlnark belong to tlic two specie8 : 12lnak- 
@ a h  (Balmq&rn sibbaldii Grey)t and Tinltvalen (Balmwoptern wturrciths 
COmp).$ 

The steamers usecl uro built of iron, ha8vu a burden of 82 registered 
tons net, and SD engine of 25 to 35 irorninal horse-power. The length is 
22-5 to26.7 meters, the breadth 9.0 to 4.3 meters, and thoclraiight 2.5 to2.8 
'Deters. They are rigged as f'ore-anc1-nft schooners. b el on^ tleclr are onlr 
the engine, the cabins, am1 ti place for tile cordnge, as  t~lic. wlra~es are 
aljvaYS towed ashore either by the steamers or by a tug-boat: The crew' 
c0n5iSts of 9 inen ; viz., the capttiin, 1 gunner, 3 eugineers, 1 ste\\-ard and 

This year he got 22 mliales there. 

sailors. The speed is 9 knots. 

* One o f  those eiigagecl in tho Joau-Mayn seirl hiintiiig. 
+ 1 Blaahval yielile 90 anc~ 1 E'inhvn140 liectolitnrs of oil. 

~ ~ o ~ h ~ a Z - M e g a p l e r n  b o o p  (Fabricius) is also 10 UI. times taken. 
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The guns used are muzzle-loaders of steel with steel-coils an.d mouuted 
on swivels. The length 1.2 meters and caliber 0.078. The charge 0.34 
kilograms. They are fired a t  a distance of 20 to 40 meters. The gunner 
tries to hit the whale between the ribs as near the spinal column aspos- 
sible. 

The gun-hirpoon used was inventedby Mr. Svend Foyn about 1860, and 
patented in 1882, when the patent went out in Norway. It consists of: 
Sholl, diameter ._ __. . -. . . . _ _  _ _ _  . - - -. - ._ - _. -. . . ._ - -. . -.motor.. O.lQ4 
Shell, length. -. . ._ -. . - __. . - _ _  -. - -. -. . _. - - - - - -. . - -. ~. . . -. - -. . -.do - - . - 0.319 
8harge -. . - - . -. . -. . -. . -. -. -. . -: -. . - - -. -. . . -. . . - -. kilograin -. 0.5 
Barbholster; length . -. -. . . -. . . . -. -. -. -. . . . . . -. . -. . . -. . meter.. 0.319 
Pole, length. _.. .__ - ._ - _ _  . . __. ._ __. -. . __. . -. __. -. -. ._. . _ _  -. -. _ _ - - d o . .  . . 1.307 

The shell is screwed to the barb-holster, which contains a glass filled 
with sulphuric acid. To the pole is attached the rope, 0.143 meter-in' 
circumference and 733 meters long, with a ring running on the pole. 
The weight of the rope, which is of hemp, is about 1,450 kilograms. 

When the harpoon is to beused, the barbs that are pivoting are 88- 
cured to the pole by rope-yarn and the shell screwed on the holster. As 
the number of barbs are four, the shell and the holster that turu in t8he 
ring a t  the end of the pole when they are free, now form with the! pole a 
solid mass. When the haspoon penetrates the whale the rope-yarn 
slips off, the barbs turn so as to make an angle with the holster crushing 
the glass tube, and the sulphuric acid that  coinmunicatm with the 

Most whales sink. When they do not sink, several whalers me of the 
opinion that the respiratory organ is filled with coagulated blood imped- 
ing the inhaled air in getting out again. The reason for this theory is, 
that very little blood comes through the nostril of a whde that does 
not sink. X o  hand-harpoons are used. 

The manner in which the fificrherman kill the whale by means of arrows 
and cross-bow is as follows : When a whale enters a bay the passage 
is barred with a strong net, and the whale is shot. They let him go for 
two or three days inside. The arrows contain 110 poison, but later in- 
vestigations have led to the discovery of it peculiar bacilla, that lives on 
arrows already used, and which poisons the blood. Only old arrows of 
iron are esteemed, and now we know the reasou why. After some days 
the whale appears to be dying and is dispatched with knives and har- 
poons. The flesh is eaten with the uxception of the parts around tho 
wounds, where is formed a tumor. The whale ordinarily taken in this 
iuanuer is tho Balmnopteru roktratu Fabricius. The number may amount 
to 15 or 20 a year. 

. 

' powder in the shell through a channel in the screw makes i t  explode. 

' BEEGEN, NORWAY, h'epteniber 22,1884. 
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V O l .  V, No. 5. Washington, 1). C. Saapnry 19,1 SSS: 

lS.-NOTEZI UPON B I B H  AND THE BIBEXEBIEB. 

Conipiled by CMAS. W. BMILEH. 

[Maiiily derivecl from tho ofacid oorrospondeugo. 1 

RESUSCITATING FISH.-AU experiment by Mr. C. W. Scuclder, of the 
United States Fist1 Commission, in using braiidy to recover carp nearly 
on tlle point of expiratiou, *which was dvscribect in Bulletin 1. ish Com- 
.mission, 1884, page J79, having come to the notice of Mr. W. Oldhaln 
Ohambers, secretary of the National Fish Culture Association, of Lon- 
don, the latter conducted ;I similar experinieiit in the presence of 6 ~ -  

era1 gentlemen at  South Eensiugton, in September, 1884, aud has re- 
corded the verification of Mr. Scuclder’s work :IS  follow^ : 

“Talring two Priissiaii carp froin the taiilrs of the aquarium, he de- 
Posited them in separate dry cans, adorning oue with blue ribbon to 
denote its enforced temperance principles and to distinguish it from the 
other, which was selected for tlie administration of spirituons liquors. 
af ter  a lapse of four hours the fisli mere p1,zced in mater, evident signs 
Of expiration being apparent in both cases. A suxall qnantity of brandy 
and water was then givei+to the c:wp selc‘cted for tho imbibition of in- 
toxicating liquors tlirough the medium of u featJier, and no sooner mas 
the fish replacot1 in water tliztii it assumed its normal couditiou Arid  

seemed to be restored to vigor and strength. ‘Tho carp enlisted under 
the baniler of the 6 blue-ribbon league ’ to all appearailces died half 
an hoixr after its more fortunate associate, and was takeu out of the 
water and tliroqrn on the ground. About four hours later, hornever, 
the fish was picked up by Mr. Chambers, mho observed it by appear- 
auce to be in rigor mortis. He theu a t  once operated on the seemingly 
illal~imate fish by opening its mouth and pouriug a dose of brandy and 
water down its throat, and again inserting il, in the water, when, to his 
‘lttcr astonishment, he noticed slight signs of animation. For five min- 

the unfortunate object of the experiment floated ~lelplessly ou its 
side, when presently, to the still greater astonisliment of the secretary 

those who watched the experiment, i t  grdually asserted itself in 
the mater, and with considerable effort made use of its fins-feebly at 
first, but afterwards energetically. Both the resuscitated fishes, which 
‘how no signs of their late prostration, now Bmim about with their 0012- 

frdrea in the tanks as usual. 
“ Tho instantaneous reanimation prodnced to the carp in the first in- 

,‘ltallee was iudeud remarkable; but what can be said of the latter, 
recovered after remaining out of water for eight’ hours o Surely 
Bull. IJ. S. I?. C., 85--5 
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this discovery will prove of the greatest utility and value in restoring 
fish that woulcl otherwise perish, and be the means of securing greater 
iongevity amongst them. 

“Experiments in relation to bi’iiiidy HH i L  iueaus of restoring &us- 
pended animation with quiok-clyiiig fish i‘esnltetl eqa:illy as satisfactory. 
It was highly interestiug to w e  the plrrcky iriRnner in which a trout (a. 
;’erom) battled with his fitiiiting c:oiiclitiou :urd came out the couqueror. 
Strange to sag, the H ; L ~ I U C J ~ I  (S. sulnr)  did not once attempt to rouse hiiu. 
self after being d o s d ,  the consequences being fatal to him; this was 
the only fish tliat snccuo~bed iinder the treatment. The dace (Leuciscus 
azitqaris) was out OS meter three t ium of five iniiiutcv each. Be was 
exceedingly h iu t  aiid almost dt!ail j biit immediately after the braudy 
was given, he pulled Iiimself together, and in the course of a few min- 
utes not only recovered, bnt d:Lrted round the caii with a rapidity pok- 
t ively amazing.” 

It is smggeYted that a judicious adruiuistration of brandy to a (lace 
prior to beingused for bsit will not ouly restore an inanimate bait, but 
also iiicrease its strength aiicl vigor, thus proving of much service to tlio 
angling fratcririty. 

Upon the publication of the above Mr. Henny Lee immediately pub- 
lished in Land and Water (November 1,1554, page 437) the history O S  
previous experiments in this direction, as follows : 

4‘ It seems to have been assumed that the administration of brandy as 
a restorative to a fish is a-novelty. T t  -was, however, practiced long ago 
by the Dutch, and the recipe for this treatment was pr6bably of ancient 
origin. Mention of it may be found in the works of many authors, one of 
the most generdly accesxibla being the article on Ichthyology in tho 
seventh edition of the Encyclopmiia Britannica, which was written by 
James Wilson, P. R. S. E., in 1835. EIe says : ‘ Carp can be preserved 
alive for a considerable time out of water, especially if‘ care be takeii to 
moisten them occasionally when dry. Advantage is ofteu taken of this 
circumstance to transport thein alive by packing them anlorig damp 
herbage or wet linen, and the operakion is said to be uiiattendccl with 
auy risk to the animal, especially if tho precautiou be taken to put R 
piece of bread steeped with brsudx in its mouth. I n  a similar w:).v the 
Dutch preserve carp by  suspending them from the roof of a damp ap:art. 
ment in a bag-net filled mi Lh moss, which is continually kept moist, a u d  
they are fed with vegetables and bread steeped in inilk, a mode of treat- 
ment by whieh they are not ouly kept alive but :kctually tlrrire and 
fatten.’ . 

i L  C. Millet, also, in hi8 book h a  C?cZture des Xuum, writes that if carp 
thu i  suspended in met moss or grass be Sed on bread steeped in wine 
for some days before they are killed and cooked they acquire a superior 
flavor. I am inclined to believe, however, that the retention of lifh by 

carp after swallowing brandy is rather an additional demonstration of 
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the strong vitality of this exOeptionally hardy fish, and of its power of 
surviving maltreatment, t 8 h m  a, proof that alcohol is really beneficial 
to it." 

AUCOUNT OF A TRIP NADE BY II'ISH C'OMMISSION (JAR No. 3. IN KO- 
VEMBER AKD ~ E C E M B E R ,  1SS4.-Mr. J. Frank Ellis, messenger in 
charge, bas  made a report, froin which the following extracts are made, 
to illustrate the worlr of his car. 

Account of trilj with car No. 3, froin Waslhqfon to 8aint Louis, Topeka, 
Denver, Ogdm, and Omalba, and retztrte. The crew consisted of Messrs. 
Jolinsogz, Yune, and Ooldsna.itk.-On Kovember 19 received from J. E. 
firo\vh Si;4 pails, said to contaiu l'i,OOOcarp, 200 tench, and 200 gold fish. 
cur left Washington on the 7.40 p. m. train, Pennsylrania Railroad, 
Wednesday, November 19, arrived at Saint Louis Friday morning, No- 
vember 21. Shipped from this place the fish for Arkansas, Missouri, 
aud 6 pails for Illinois. Grtve to the Pacific Express Company 55 pails, 
U d  to Adam8 Express Company 94 pails. Sent out the notices to ilg- 
Pk'aiits in Kansas. Saturday, November 22, saw Mr. Hoxie, aud made 
;lrrwgrments to go to Eansas Oity on to-night's train free. Got t o  Kan- 
8:)s City Sunday morning, Ndvember 23. Commissioner Giles, of Eeit- 
sH8, met me at the depot. Went to tho Atchison, Topeka sild Santa FB 
]?ailroad office, but, it being Sunday, could find no one there, so mado 
k'rr~~~~geinents to go to Topeka via Union Pacific Railroad. 

The pipes under our car got frozeii to-day. Commissioner Giles added 
Great many names to  our list. He wished iue to  do all the shipping. 

Ideft Kansas City on a fasf;-freight train, and got to Topeka at iJ. o'doclr ' 

P. UI. 

Moiidiiy, November 24, we bad great trbuble in gettiug the water froiti 
tho car, as the pipes were Srozeii. Changed the water 011 the fish, and 

by the Pacific Express Con~peny 140 pails, and by Wells, Fargo 
cOutpany 143 pails. Most of tlie applicants at Topeka called at the car 
for their fish. Oomuiissiouer Giles gave out a great many from his 
W O  extra carp. Sent out t b u  notices to 
aPPlicauts in Colorado, Fish to be shipped the 26th iustant. Coinmis- 
8ionw Oiles wished his tench, also his extra carp, left atl Brooliville, on 

Diiion Pacific Railroad, so made arrangements to go via that line to 
'enver. Left Topeka a t  noon on the 25th instant. Put off t h e  tench, 
"% for Commissioner Oiles a t  Brookville a t  G o'clock p. m. 

Arrived at Denver Wednesday morning. Shipped by the Pacific Ex- 
press Company 9 pails, and Wells, Fargo Express 23 pails. Could iiot 

ad1 the applicant8 n t  Denver today. Delivered tlie balance of the 
for Colorado on Thursday, the 27th instant. Made arrangemrnts 

to 60 to ~ g d e n  to morrow. Sent out the notices to app~icauts in ~ t a h ,  
''lifornitt, &e. Fish to bo shipped next BSondily. Left Denver for 
'Odeu at 1.30 p. m., Friday, Novoruber 28. Arrived at Cheyenne at 6 

Oulg 10 dead fish thue far. 
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o’clock p. m. Was delayed here nearly two days by the burning of the 
Dale Creek bridge, near Sherman. 

Delivered 1,000 carp to Otto Gramm, commissioner of Wyoming, at 
Laramie City, on Sunday, the 30th instant. Arrived at Ogden at 11 
07clock, Monday, December 1. Was met at depot by about twenty ap- 
plicants. Delivered the fish immediately, and also gaw the fish to ex- 
press company this noon. Gave the Pacific Express 22 puils, and Wells, 
Fargo Express 26. pails. 

Mr. Musser, commissioner of‘ Utah, called at  5.30 p. in., and made 
arrangements for car to go to Salt Lake. Left Ogden at 6.30 p. m., and 
arrived at Salt Lake a t  7.30 p. m., Tuesday, December 2. Delivered 
quite a lot of fish to.day. Mr. Musser had about twenty new applicants, 
indorsed by Mr. Caine. These I filled for him. Mr. Musser macle ar- 
rangements for car to go  south to Juab to-morrow morning. Left Salt 
Lake on the 7.30 a. m. train, Wednesday morning, December 3. Sup- 
plied all applicants on the Utab Central Railroad ew YoziCe. Mr. Musser 
accompanied us. Met Mr. Crockwell a t  Deseret. Gave him 14 pails of 
fish. Thursday, December 4. arrived at  Millford this rnorriing, and de- 
livoreti 43 pails to one mall who will tdie  them over tlre mouiit:iius 100 
miles. The Utah Centrd furbished us a, spe&ll engine to take us back 
to Juab, 121 miles. Arrived at Salt Lake this evening. , 

Left Salt Lake City for Ornttha, Friday, December 5, and arrived at  
Omaha a t  7.50 Monday morning, December 8. Delivered to Pacific Ex- 
press Company 10 pails of carp, and to Wells, Pargo EExpreRs 26 pails. 
Coinmissioner Kennedy was u t  the depot. Oavo him 1,460 carp, end 20 
gold-fish; This ended the distribution for this trip. We lost only 130 
carp in ill. Tuesday, December 9, made arrangements with Mr. A ,  A. 
Talrnage, of the Wubash Railroad,to go toPort W a p e  free on to-iiight?s 
train. Left Council BlaK9 a t  4.30 p. in., Tnesday, aud arrived at  Fort, 
Wayne at 11.30 p. in., Wednesday. The last 20 iuiles’of the run they 
furnished us with a special engine. Left Port Wayne immediately, and 
nkrired a t  Pittsburgh at noon, Thursday, arid at Washington 9 o’clock 
Friday morning. Reported at  office a t  10.30 a. m. 
Number of miles run On this trip ............................ 8,460 . 
Number iuiles car run free ................. *.. ............... 1,458 
Number carp lost on trip .................................. 130 

WASHINGTON, D. C., Dccember 12, 18% 

I)EPOSITS PRON SEAWATER I N  WOOD’S HOLL HARBOR.-under date 
of December 8, 1884, Mr. cJohn A. Ryder reports : 

“The sediment or so-called rust deposited from sea-water sent by 
Chester from Wood’s Holl contains an abundance of a number of s p -  
cies of Diibtoms, amongst whicli I hove noticed Araclcnodiscus (?), Navi- 
cula, Bacillaria, and others. Frngments of the Spicules of niicrocioiza : 
very fine filaments of OscilZatoricc; fragiiiantfi of Algte; joints of’ Sertu- 
lmians; particles of sand; teets of Tivitiitnzcs.. Besides fragments of 
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chitin from crustaceans, very young plants of EZCCUJ, besides many 
other objects w11ioh might bo identifiecl. So that tbe organic' matter is 
aabundant. The Di;l,f.orns are most plen tifiil and cons:itute possibly One- 
tenth of the whole amount of the substance. Dr. Kidder has mado 
Some preliminary chemical tests upon which he will doubtless report." 

NOTES UPON PIS= AND OTHER OBJECTS ON GAPE CoD.-Uridor'date 
of October 31, 1884, Mr. Vinal N. Edirards, mho bad just rnide a tour 
a h g  tho shore, reports the traps of North Triiro, Mass., fnI1 of her- 
ring, coastituti~ig the largest run f6r ~n:iny years. Some tautog, Iring- 
&li, butterfish, and pollock were also taken. There were idso ~ 0 1 1 1 ~  small 
hackerel, but, very few large ones talien. Most every cVdty our, or iiioro 
PL1ffinjy.pjgs mere t&erl and tried for oil. OIW ~ : L U  lit18 bad Wt'er a hull- 
dred of the common kind this  fail. 

A t  Nausett light there is xsheII fish * coiuing a ~ b o r e  quite plentifully. 
keeper ways be has  takcn up at one tiine n buclmtful of live ones 

immediately lifter a gale. 
Prom Ilu'ausett Harbor to Truro, kind even liwther north, II kind of 

moss,+ which tlio people call (booze," has been coiuiiig ashore. IG ex.- 
teuds about, 200 yards into tho ocean. In May the water begiiis to gl'O\V 

ped with this ooze, which grows thiolrer and tliiclter until tlre midtile of 
xovember, when it  disappears altogether. The color  lieu it comes 
W o r e  is scarlet, and when dry on beach its coIor is green. When pnt 
in alcohol it becomes colored like tho s : ~ d  dollar. 

TIIE PROPER D T O ~ Z  FOR I T I S I X I ~ ~  ~ ~ s s i ~ ~ s . - - C a p f a i n  Collius J I ~ W  

some t ime been urging B change of the uiodcl of American fishing 
Vessels. The h o s t  important feature is inrlicsteci in his note-in the Oape 
h l  Advertiser of' May 19, 1SS2, a s  follows : 

"All evidence goes to prove that in  the 0pc.n ocean, especially where 
8trOug winds &d rough seas pre to  be e~countered, deep-bodied vessels 
are much more rapit1 than ShalkJw ories. Nor does this depend so much 
011 the vessel carrying a great amount of sail as i t  does on her ability to 

on her cmrse and make headway under short canvas when one of 
less depth, though of broader beam, must heave to and drift to lee- 
Ward." 

These statements bnvo been verified in %I very interesting way the past 
8UrUmer by the Gloucester vessels sent to Iceland on halibut voyages, 

they came in contact with En$Iish smacks. Capt. George W. 
Peudleton, master of schooner Alice M. Willinms, which is oue of the 
best Gloucester vessels, reported that on the day he sailed from Iceland 
he encountered il gale and was obliged to heave to under double-reefed 
forebail when 6ome 40 miles off land. Soou after ho heaved to he mas 

* Identified a8 Cwonia aroofuta (Con.) H. aud A. Adams. Ooiild, Iav. Mass., lIjl) .  80, 
lMo, verrill, hv. V. S., p. 679, 1874, Rctthbiiu, Proc. N. M., 111, 

tldentifled by Prof. W, 0. Farlow the soe-wued ,Totocarpua, and probably of the 
'real- 8ih4lo8ro which is comqon on tho  Meerrctohusette OOgst,  

Some samples will be scut to Washington. 

. 
_I 

-_I_- 

P- l% 
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passed by an English smack, c&rying a siugle-reefed mainsail and whole 
foresails. He thought the English vessel was makiug 11 knots an hour. 
Everything was dry and comfortable, the men appearing on deck without 
oiled clothes. On. other occasions he was obliged to i-eef clown snugly 
while the Eiiglish smacks went along coinfortably under all plain sail. 
The Alice Ivi. Williams was deep in water, as she had a €ull cargo of fish 
on board;and yet was compelled to ley to while another vessel no larger 
was moriiig comf'mtably under crowded canvas. 

September 25, 1854. 

LOSS OF WEIGIIT I N  FISHES AFTER cAPTuEE.-In view Of the general 
belief that fishes diminish in weight after capture, Dr. J. H. Kidder, U. 
S; Nary, has maclo some observations a t  the request of theCommissioner, 
Professor Baird. The supposed loss of weight is not verified by his re- 
port of November 3, 1884, which is tabulated as follows : 

~ o u i - 8 .  
21 

1% 
;b 
il 

23 

Date. 

1884. 
Sept. 20 

29 
29 
29 

Oct. 3 
3 

I 
Ounces.l 0 u 9 ~ e s .  

84 0 
0 
0 

48 0 
e4 0 
62 2 

E n d  of 5eh. 

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

.... do ................................................... 
Soil boss ................................................. 
Flounder.. ................................................ 
Flounder (same) .......................... ~ - ~ .  ........... 

I acncee 
Bluoflnh.. ................................................ 84 

go 
144 
48 
01 
04 

I I - I ___ 
The flounder weighed October 3 showed no loss after three hours hat1 

elapsed, and the loss of 2ouuces sustained a€ter twenty-three hours hac1 
elapsed is probably explained by the fact that the fish had become ex- 
ternally quite dry end stiff. 

Mr. W. F. M'liitcher gives the following summary : 
Canada has eleven Government hatcheries noy in operation, eight of 

which are occupied in hatching salnion eggs only, besides two private 
ones, which also hatch the true salmon. Two are ernploged in hatching 
salmon, whitefish, and trout eggs, and one hatches whitefish and pike 
perch. Theearliest of these hatcheries has been in operation for about 
fifteen years, and the latest for two years. The prinyipal ones have ex- 
isted since 1873. Their entire coht to date has been $259,400. 

The whole number of fish bred and distributed from 1868 to 1881 is 
about 105,000,000, of which aboiit ~0,800,000 mere salmon and about. 
69,500,000 were whitefish. 

Tho total catch of these two kinds of f i ~ l i  in the five provinces where 
hatcheries exist is given iu the census returns ax follows : 

FISH-CULTUItE I N  CANADA.-ulldeI' date Of Ottawa, -May 38, 1853, 

Kind of fish. 
_____I__ --___ 

Salmon .................................................................. 
Whiteflab .................................................................. 
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dppopria'f loi ts  t o r  ike Ui2itcd Slat68 Fish Co~nrniseion work, 187245. 

' . 1 Gonorai 
Ihhtm. \wrk 

t,iou. 
";::ff fiahpaiu-I of propngn. qiiiry. 

....... -.- -_ 

, 
Hatoheries,! Roild- 
ponds. and I S t o m  Rent of ings at 1 

disttibu. j vnsan~s .  ~ offioo. mood's 
tiou. , I HOL 

__ ___ ___ I I ... --- 

Articles. 
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Dry coclUsh ........... .quix~tnls.. 
CoroUsh.. ............... do 
Pickled CndURIi ............ do. .  .. 
Pickled. herring, 1.abmdor.bbls.. 
Picliled heriiug,sliore ... .do . . .  

Plcklcd mnckcrol ...... .bmrcla.. 
P~clrled salmou.. ....... .tiorcea.. 

Pickled trout ............. .do..  .. 

statement bg countrim of the quantities of $sling produot8 esported j rom Nmfwndland in 
ld83. 

45,107 1 30,055 45,093 08, 013 573,181 I *301,98S 1,103,934 
......................... 1,300 .................. : t72 1,3i2 

..........I 947 ....................... .-.I .......... 047 
5.979 ~ 4,858 8,104 .................. 10,001 

............ 31,100 8,233 4,071 ... ..iii' 44,383 . 
023 781# 1,064b 502 7Q 11676 4,046 

................... 3 1 .................... 4 
16 ~ 23 ,430 04% .................... 5328 

Lint,. ................. q uintale.. .......... 

Drid  oaplin do.. 94 
Pickled IlnlilJIlt ........... do ............. 
Lobsters iii tins.. ....... ounda.. 323,508 105,048 70,752 

Tongues alld sounds.. ..... .do ... 13 .......... 35 
Frozcn hcrring. ............ do.. ............ 550 4, GOO 
Pjsli guano .......... ton go tons.. loa& 
Codflshoil ............... tuns.. 2,503 270b ltat 
Codfish oil, refined.. ...... .do.. .. 219 69 124 

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

Haddock. :. do 
Turbot .bards . .  .. 

4 

Co(l.rors ................ .!!XW'reLa.. 135 

Seal oil do.. 3,08l& 

44 .................... 44 

.......... t7 10 
115 
4 

4iO 450 
3 
21 

............................ 505,008 ................................... t44 170 

.......................... 5,210 

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

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

......-........... 1 t0 54 

.............................................. 
2 .......... 111 2,%$ ........................... 404 

Total .................................................................... 1. ............ 

..................... .. .................. 61,201& 
................ .. 14 

................. .. 53 .................................. 

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

Herring oil do. .  
Whaboil. .do. .  38 
Blubbor  do.. 1 
6oat.dcina 320,012 1,001 
&als.. 300 
Whalebono .cwt.. 25 

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

Total 
valoo. 

5,3405 
14 
384 
.64 

25 

322, a03 
300 

$237. GO4 
2, GOO 

20. l!!G 
20.583 
43,210 

- 

Articles. 

---___- 
Dry coilflsh, n t  s.20 ................................................. quintnls.. 
Coro fish, at $L.. ....................................................... .do..  .. 
Pickled Labrador liorriug, at $3.20 ................................... barrcls.. 
Picklod ~ I i o I c  herring, at $2.50 .......................................... do.. .. 
Pickled salmon. nt. $22 ............................................... .tiurcrs.. 
Piclrlcd niackorcl. at $3.. ............................................. barrcls.. 
Piokled trout, nt, $8 ..................................................... do.. .. a. 44; 

0. a80 
i7.7a1 

7,075 
105 

23,808 
806 

Quantity. 
~ - ~ .  

45.693 
1,800 
8,lfd 
8,233 
1, DMb 

3 
430 

803,114 

.. 
Coilfish otl, at $124.. ............. 
Codfish oil rcflned, at $102 ....................................    lo.. .. 
Son1 oil, ai$124:. ........................................................ do. .  .. 

................................... .tiins.. 

RESUSCITATION OP ugnp.-OctoBer 15, 1SS4, Mr. E, G .  BLickford 
received at the Fnlton Market, in New York, 30 ponncls of large carp 
which hail beou takon'from the ponds of Prospect Phrlc, Brooklyn. They 
were Brought over in a box, ai ic i  after h l t v i i i g  been out of tho mater 
two hours Mr. Blackford placed them in water and they a11 revived im- 
mediately. 

1434 
184 
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Q u a n t t t b  o f f i h e r y  produota apmted from Labrador for  the year ending December 31, 
1883. 

(From the report of Hon. V. J. 6. Donnelly, receiver-gencral of customs for Newfoundland.] 

Dried codfish ............................................... --..quintals.. 368,089 
899 Pickled salmon. ............................ .: .................... tiercos.. 

Preserved salmon. .................................................. .tius.. 23,000 
Pickled tront. ................................................ ---.barrels.. 547 
Pickled herring.. ................... .............................. .do .... 54,1!32 
seal skins. .................................................. ..-.number.. 490 
&a1 oil ............................................................. ~ I I D ~ . .  26 
Cod oil.. ................................................. _ _ _ - . - - _ _ . d o . .  .. 
Blubkr ........................................................... .do.. .. 3 

21 

OYSTER CULTURE AT COLD SPRING HARBOR, NEW YoaIc.-Mr. 
Benry C. Bunce has for several-years past with n1nc.h pcrsisteucr cou- 
h u e d  throwing overboarii on his oyster grounds every seasou thou- 
mils of bushels of tin can&, hoop skirts, braiiclies oftrees, :ind other 
rubbish of various kinds. Re now finds a splended set of‘ oysters on 
these odd receptacles. Soine old hoop-skirt frames and t in  cans con- 
tain hundreds of the young oysters nicely started, while the boughs of 
trees are thoroughly weighted dowu with them. The theory of Mr. 
Bunce is that the spawn floats along about a foot or 1uor0 from t h e  bot- 
tom and is niore readily collected bj the boughs and preserved. 111 
support of this theory he  fincts boiiglis at the height of a foot or more 
from the bottom covered with the small seed oysters, while the shells on 
thebottomnear and surrounding these boughs coli tairi uone. The boughs 
will in t ime rot down and the large oysters find R seuure restingplslco 
011 the bobtom.-October, 1854. 

Mills, Ohio, uuder date of November 17, 1SS4, Mr. B. V. Moore says 
“ I  am about removing to Texas, and tlie region wliere ‘I intend ? 3  io 
cate contains a salt lake coveriiig perhaps 500 acres. I would bo very 
@ad to malie an experiment with opters  in this salt lake to see if’ they 
Can be propagated therein.” 

writing froiii Saint Jerome StsLtioii October !LO, 1854, nlr. W. do 0. 
b v e n e l  reports : 6 6  ou Saturday I tool< up all oft  he collectors that I put 
in the first pond except the shells that mere sowed on the bottom, and 
found IS young oysters attaclred, varying i n  size from 9ue-lialf an  iuch 
to two and’ one half inclres in cliaineter. I think that me mag f i r id  
bore on the shells in that poud. I illso took up tile collectortl iu  the 
small pond arid fouud 3 in that, all 011 slate collectors. I have not 

np the collectors in the other tlirce ponds, though I hero exam- 
of thein, a n d  can find no oyster$ a t  all. I had the 

PollectorR that had uot1iii.g in thein pjit away for fiituro nse, and those 
with oysters attached put back in tho ponds.” 

1’ROPOSED OYSTER PLANTING IN A SALT LAICE.-writing from Rix’s 

RESULTS 0” OYSTXR EXl’ERIMl5NTS AT SAINT JEROME IN lSS4*- 

it great 
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Fwaiaco, m., for the maon of 1%1885. 
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‘KHE MENHADEN SEASON Olp 1884.-Mr. w. 2. King, 8UlTeJ’or Of CUS. 
at Greenport, Long Island, bas reported, the quarter ending 

September 30, 1884, the iiumber of menbndeu taken to fadtories nud 
into oil and guano 117,000,000 ; number talreu aud used for 

Qallure, li,OOO,000 ; total  catch, 122,000,000 ; gallons of oil manufaotured, 
585,000 ; tons of soap {dry made), 81,000 j of edible fish marketed, 230 
tous. The number of sailing vessels i s  201 ; of steam vessels, 29; total 
230, 

’ 



Memorandcm of qwto of salmon from Portland, Ores., and upon wheat vesscL9, from August 25, 1883, to September 7, lW. 

Brilieh.. ....... 
Do.. ........ 
Do .......... 
Do .......... 
Do.. ....... 
Do .......... 

American ...... 
British.. ........ 
Do...... .... 
Do.. ........ 
Do ......... 
Do.:.. ...... 
Do.. :... .... 
Do. ......... 

American ...... 

[Compiled from the Portland Journnl of Commerca of October 11, 1884.1 

%id. A Z p  
I I I  I 

I 
Diapatahed by. 

1- I 1883. 1884. 
Bark. ... Kate F. Troop.. ........ Liverpool. ............ ?&.eyer, Wilson & Co ................... bug. 25 Jan. 15 

..do.. .... Glenbelee ............. .__.do ................ Sihaon, Chnich & Co .................. Srpt. 1 Jan. 18 
.......... do .............................. Ooti 19 Mar. 9 

Ship .... Grirstlale ............... Lirerpool ............. Balfonr, Guthrie &Cu ................. XOT. 3 .Feb. 23 
..do ..... Eillochm.. ..............  do.. ................... .do. .............................. Deo. 1 ; Apr. '22 
nark .... Spirit of Dawn ............ do .................. C. Creaar &Co ......................... Deo. 15 Apr. 19 
Ship .... IceKing ................ London ............... Goo. W. Hume ........................ Dee. 30 May 14 

.do.. .... Eskdale. ................ Liverpool.. ........... Balfonr, Gothrie & Co. ................ June 12 ......... 
Btirk.. .. Itata .................... do .................. 1 C. Cssar & Co ........................ June 15 ......... 
Ship .... Cha Cotrsworrh ........... do. ................. Moyx,  Wilson & Co ................... June 10 ......... 
Bark.. .. Jessie Jameson ......... London ............... A .  W. Berry ........................... July 15 ......... 
..do.. .... Woodlark. .............. Lireipool ............. Meyer, Wilson & Co ................... July 18 ......... 
Ship .... City of Delhi ...........  do ....................... do .............................. Ang. 6 ......... 

..do.. .... Alamecla ................. do .................. Sibson, C h u d  & Co .................. Bug. 29 ......... 

..do ..... I Chases.. ................ London ..... 

1884. 

..do .... Aberp'th Csqtle ........... do. ................. I Sibson, Church & Co .................. June 27 ......... 

Do ........ -.I Bark.. .. Belle of Oregon. ........ 
Total ___. I........ 

Quantity. 

 do.. ................ Meyer, Wilson & Co.. ................. Seyt 6 ......... 
............................................................................................. L........ .......... 

caste. 
50.200 
21.837 
11,467 
26,923 
4,800 
5,385 

47.491 

9,300 
8, f%O 

13,658 
?E!, 060 
B, 516 
36,100 
48,820 
46,800 
33,730 -- 

409,727 

Average 
price per 

C 8 8 8  

2 :: 
5 00 
5 00 
5 0 0  
5 00 
4 52 

5 12 
5GQ 
5 00 
5 07 
5 15 
5 00 
4 9 0  
5 00 
5 42 

........... 

Value. 

w. 926 
iog.ia5 
57.330 

134.814 
24,800 
26, 925 

214,497 

47, m 
43, :to 
6H. 290 

1 1 1 . m  
116.088 
180.4?5 
241,EW 
84 .000  
lFE? 818 

am83) 
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OYBTEB ClULTURE IN NORTHERN MASSACHUSETTS.-WritiUg from 
Newbui ypQrt, Mass., December 4, 1884, Mr. James Gunnison states 
that, in connection with Mr. J. R. Dyer, two years ago he planted in the 
bed of the Parker River \a small stream flowing through Newburyport 
and entering into Pluni Island Sound) some seed oysters taken from 
Ihzzard’s Bay. They survived the winter, and, being encouraged by 
this, 200 bushels more were planted last spring with the expectation that 
they would propagate during the summer. A few young oysters are 
nom found, which are called this year’s growth, but the territory is 
Slmll  and the tide swift, which has led the experimentors to think that 
much of the spat floated beyond their limits. The river bed is covered 
with water a t  all times of tide, and is navigable. The town authorities 
issued a license to Mr. Dyer to use the small tract in question, but the 
greater part of the.river bed is leased to another person who has made 
no experiments. 

dred acres, off Milford and New Haven Harbors, have suEered seriously 
this sninmer from the dopredations of star-fish. One Milford firm eu- 
gaged in ogster-growing has employed a submarine diver to investigate 
their movements. It is proposed to gather the star-fish in purse-nets 
and carry them ashore for use as fertilizers. Many of the oystermen 
east of Bridgeport will put oat but few shells this season on account of 
the bad prospect. The star-fish are less iiumerous a t  the west end of 
the sound, and more shells will be planted off StZLmford, Greenwich, 
Norwalk, and Westport. 

The large increase in star-fish is explained by some us duo to t*he ab- 
sence of‘ menhaden, which used to swarni in the sound, and, as is alleged, 
devour star-fish spawn. The menhaden schools, which formerly covered 
thousands of acres, as well as the herring and ~ I C W ~ V C R ,  which were nu- 
merous, and all consideredas enemies of star-fish, have been caught up 
by the fishermen for oil, and are now rarely set. ln in the Sound. . 

The method of attack is thus described by Capt. S. J. Martin, under 
date of July 17, 1884 : i L  Holding the oxster firmly as in a vise, t h e  
stltr-dsh waits till the bivalve becomes hiiiigry and attempts to open its 
shell to obtain the food. A t  this instant a reddish fluid, familiar to 
those mho have caught star-fish a t  the sea-side in suiwner and experi- 
enced- the irritation which contact with i t  produces on tho hands, is 

.injected betmeen the shells oftlie victim, stupefyiiig and rendering it an 
easy prey.” 

1884, Dr. T. H. Parramore, of TIamptori, Va., states that the diamond- 
baoked terrapins are climiuishing in that region, aud lie thiu~rs tlmt 
unless something is done to protect the species and to propagate i t  this 
terrapin will soon be exterminated. He mill, therefore, devoto Some 
attention to the study of this subject. Professor Baird suggests in 

STAR-FISH DEPREDATIONS.-The Oyster beds, covering SeYeral hun- 

DIAMOND-BACKED TEURAPIN.-Writing under date Of October 4, 
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reply that artificial culture in the fullest seuse would be difflcult, but 
that i t  is entirely practicable to collect the young whenever they mn be 
had, and by feeding, rear them to a suitable mai’ket aim. 

FOOD OP marrr#KRATs.-Mr. Charles Uarl~entcr, of Kelley’s Island, 
Ohio, who, has already been quoted on this subject, (Bull. F. O., 1884, p. 
295), writes under date of October 31, 1884, $0 say that he has learned 

,from Mrs. Dr. McMeans, who hascharge of Jay Cooke’s residenceat Put- 
in-Bay, that she has lost many chickens this season by the depredations 
of muskrats, as investigation showed. Mr. E. Alvord, fish-dealer in 
Sandusky, Ohio, stated that he also had lost chickens by the same 
means, and often. An old rat-trapper said, “They eat a great variety 
of food-indeed, they will eat almost everything.” 

WHAT FISH SOMETIMES SWALLOW.-Having seen the allusion to cod- 
fish swallowing knives and cards (F. 0. Bull., 1884, p. 175), Mr. Henry 
Ffennell, of the Land and Water office, 2 Salisbury court, Fleet street, 
Londou, E. C., under. date of September 23,1884, writes : ‘6 I have be- 
fore me & pewter flask whioh was presented to my father, the late Mr. 
Ffennell, commissioner of fisheries. On the flask is the following in- 
ecription: ‘This flask, containingtwo glccs8e8 of anardent &&it, was found 
in the stomach of a ling (Nolva vuZgaW),, takenoff Bgandon Head, County 
Eerry (Ireland), presented by G. J. E. Stopford, esq., LL.D., and W. 
Andrewu, esq., to W. J .  Ffennell, esq., in testimony of esteem and of 
the sense of the services rendered by him a8 commissioner of fisheries.‘ 
The flask is round in shape, and when full holds just  four wine glasses. 
From its appearance it is supposed to have belonged to a Dutch sailor. 
Although I know many instances of strange things having been taken 
from the stomachs of ash, I have never heard of 80 curious a w e  as 
this.n 

A sEA-MONsTER.-Mr. Alfred Morris wrote from Sidney, N. 8..w., 
August 4, 1884, an account which appeared in Nature of Heptember 25, 
1884. He says’s : 4‘ Uapt. W. Hopkins, of th’e schooner Mary Ogilvie, 
mho hits just returned from a voyage round Australia, h a  given 
the following illforination iu order that other travellers may,study the 
character of‘ the iiuirual, which, if an octopus, muat be of much larger 
diinensioiirj than those usually met with : 

“01) Jiino 15, when in south latitude 210 37’, andeast longitude 1130 
W ,  about f i  miles off the Exmouth Gulf, on the western coast of the con- 
tinuut,, he sajw an immense creature which he took to be a species of 
oct,opus. His attention was drawn t’o i t  by a perfect cloud of sea-birds, 
and at first he uatnrally thought it must be a dead carcass. On ap- 
proaching it, however’, he found it  was alive, and sluggishly disporkng 
itself. In shape it was like a.violin, but of immense size, with some six 
feelers about the greater diameters of the violin. It lay almost flat upon 
the water, was of a dark gray above and lighter gray below, and was 
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continually elevating one of its feelers, apparently tyice the thickness 
Of a man’s arm, to a height of from G to 8 feet. It appeared to be 
vomiting, and as the birds mere evidently feeding that accounted 
for their presence in such numbers. Its size was so groat that, had it 
Brwped tlie vessel, it could easily have capsized it. The captain, there- 
fore, got out of the way as  qnickly as possible, and \ritliout making 
definite measurements j but a lsrge wliale in the viciliity ~ o o ~ i e ( ~  quite 
dimiiintive. It is i t  pity that soiuethiiig ii~ore esilct as to siec is not 
available, but the description is mfficieut to conr.oy an ideti of tlio nil- 

ture of the monster. All along t h e  uorthern and Tvesterli coasts of the 
continent vast shoals of pumice? in portiolls varying in size from ordi- 
uary gravel to about a foot in diameter, 1111d coinplctely covered wjtli 

. barnacles, were passed through.” 

TO PRBVfiNII’ FISII PROM REDDENlNG,-\VFitillg fro111 ~IOllCeStW 
Uder  date of September SO, 1884, Mr. A. Howard C1 a1 -1- ?r states that the 
boneless fish pttckors a t  Gloiicester :%re nsing KI 11reparation callctl pre- 
servaline ill order to prevent the fish froin turning red. W i t h  ill1 ordi. 
m r y  dredging box the powdey is sprinkled over the layers of boneless 
81tlt cod as t]ley packed in the box, about ouo pound being used for 
35 pounds of fish. Fish thus prejmwl arc ~varra~lted not to turn red 
eveu in the warmest weather. 

Two Ei-po~u~ci boxes of bank cod were put up serer:tl weeks 1)reviously 
and allowed to lie in a place favorable for reddening. The fish in tho 
box coiit:iiniIig no preservaline turned almost entirely red, wI1i l e  tliose 
in the box sprinkled with preseryalino were clear and sweet. ‘rliis was 
regarded as A pretty good test of the value of the powder. The sub- 
Staii~e, together with the labor of nsiug it, costs from one-half to  three- 
fWrths of a cent per pound, a i d  this has thus far preveuteil its geileral 
1lRe on largo lots of whole fish in the butts or 011 the flakes. It \vas in. 
tl’oduced about a year ago. Another preparation is soms~rhat~ i n  use, 
Wiich collsists of a liquid, into whicli the .fish :LPO dipped. 

The so-called preservalino hats beuii eualyzed under the direction of 
the United States Fish Comitiission nnd foniid to ooiitain l)orex and 
00111ino13; salt. 

Oldham Ohambers, secretary of‘ tho National E’ish-Culture Association, 
”rote froin the exhibitiou groiuids a t South Kensillgton, Londoll, a1)d 
stated: “It has beon decided by the  niost honorable the. 3larqnis of 
k 3 t o r ,  Mr. Edward Birlcbeck, 11. I>., :iutl the ineiubers of the czo~incil 
Of this association, to take ineusiires to introdnce for the pnr])otse of 
aC(-4imatizatiou special foocl.fishes froin foreign countries. WitJl this 
O b t  in view we have dispnkched to the United States Mr. William T. 
silk, who has beell coinniissioned to briug over to Great Britain in  6uittt- 
blo cnmiers, with which he is provided, specilllens of tis11 iudigenons to 
J’onr country, viz: ~ 1 n o 1 ;  baas, whitefish, catfish, sheepshe4 gar-fish, 
anU-fiah, Sa. Acaordingly, on tho 18th of Ootober,1884, there’were de. 

PISH FOR ENGI,AND.-ullder t h k  of SO~)teIllbel’ 20, 1884, Ah’. w. 
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lirered from the United States Curl) Ponds to Nr. Silk 100 leather carp, 
100 mirror carp, 20 blue carp, mcl 10 I d u s  aurcctus. 

On the ?5th of November, 1854, Mr. Silk wrote from Stamford, Eng- 
land, transmitting the thatiks of the Marqnis of‘ Exeter, president of the 
National Fish-Cultural Association, for the cliEerent kinds of carp. 

AND MOLLUSKS.-Tlle following list is copied from the Secoud Aunual 
Report of the Fishery Board of‘ Scotland : 

ENGLISH, LATIN, AND GERMAN NAMES O F  EDIBLE BRITISH FISHES 

List of edible British jialiea. 

En-rnalis encrnslcolus ......... 
Lo?iiuapitmtoriiis ............ 
A& rina prrsbpw. ............. 
Uarlins vnlgniia ................ 
Labrax lupus  .................. 
Caprm nper.. .......... : ....... 
Abrnmis brama. ................ 
Btaiiin Ilaii. ................. 
h x  rolg51:&’ia ................... 

Latin. 

Sardelle. 
Saoteiife1. 

Bnrho. 
Sandart, zanclor. 

Bramen, brachsun. 
(!aut:liuint~. 

German. 

Sahno i&itiu:ilie. -. ............ 
Salmo Wiiluglibii ............... 
Luucist:ua ceyimlus ............. 
Gadus vircns. ............... 
Gaclus rirons .................. 
Gadus Uorrhua ............... 
Serranus cabrilla. ............. 
Conger rulgmis. ............... 
Cuicpo~iue oxyrhpohus . .  ...... 
Caiaasius vulgaris .......... 
Iiippoglo soides limandoidcs.. .. 
l’lelll ollect0s uyuoglossus ....... 
I’lonroiiectes iiicrouephalus ... 
Louciueus viilxnrie ............. 
Dontux viiljiaris .............. 
An~uil lsvulghi is .  ............. 
(;:lllua lota. ..... ...’... .......... 
1’htcHs;L llesu8 ............... 
1’h\ cis blunuioides ............ 
Belotle vulgnris.. ............... 
Papuu aulatus ................. 
Thyiuollus vulgaris.. ............ 
Gobi0 Huviutills ................ 
lriglm hirundo ................. 
Triglm guriiardus. .............. 
Trigla obscura.. ................ 
Trigln, cuculus. ................. 
Trigla linohta ................ 
Corc.gouua clupooidoa .......... 
G a t l i ~  toglcfiuus ................ 
Morlnccius vulgaris.. ........ 
IIippOglUSWUS vulgarirr ........... c Ill pen, Irsron~ns..  ............ 
&Ut! fiLbW ................ 
P G ~ ~ O I I I ~ Z ~ I I  flarintilis.. ........ 
Pctzornimii m:rriuua. ......... 
Lota rut1vo .................... 
~cmncheilux barbatus. ......... 
Cobitiv ifmiit.. ................. 
C.vclopteruR luiiipn~ 
S C O N ~ C ~  8coml)er. ............... 
Cantiis tmchurus.. ............ 
Soornlier colins .................. 

I .  

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

GiiIbi;r*> 
liijlih~r, koblflach. 
Gnlud.oloc;ll. 
Kalrotiun. 

Mcemal. Srlilrepel. 
Karauncbe. 
BuLte. 

Weisflsch lanben. 
~u~Iubraa&,. 
Aul. 
Qllappo. 
Thol’butte,’fl.uiider.ler. 

IIornhtscht. 
Gidilbiaswm, goldfohro, 

Griiclilic[. 
Griind1iu,F 
S~.~ertchw bo. 
Knurrhahn. 

fol.u,ll c. 

Rankon. 
Solialliieoli. 
I<oth;lu,:e. 

s. I’otorsfiach, sonnenfl8ch. 
I’rioko.. 
Lamprote. 
Long$ Iiin4ing langflsch. 
Sclimcrlc,~ob$erlinR. 
Stuinpitzger. 
Luiiip souhaso. 
Makrblo 
S:tachalmakrelo. 

Loach or groundling.. ........... 
I,omp.tish=lump.suekcr.. ........ Loach. spiood. ................ 
Mwlrerol ........................ 
Mackcrol, horsr=scnd.. ......... . I  
Mnckrrol, spanfah ............... 
MflIet p a y  ...................... 
Mullu( red. ....................... 
Old wifo .......................... 

......... I Pagelliis ucutmdontus 
Xhoiiibiis lierin. ................ 

Xiiuil capilo .................. 
Mullus surniulotns.. ............ 
Canthwus lineatus.. ........... 
Porca fluviatilie.. ............... r,nnlprin iunn .................. 

.. 
Blai. 

Rionenbarbe. 
Hothburt,.meerbwba 

Bnmnh. bBra 

Cypriniis uwpio.. .............. Karpfo. 
sa1uloirti)iniis .................. I 

I -  ~ ~~ 

Serraiius gigas.. ................ 
Esox lucius. ................... Heaht. 
Clripen pilchnrtlua.. ............ Pilohard. 

- 

gold. 
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__-- . --__ . c __ 
List of cdzble British pslic.s-Coiitiiiiict. 

English. 

Plaice ............................ 
Pollack.. ......................... 
Pollnil ............................ 

Latin. Gorinan. 
/--_ ._.._.___I ---_ 

Plutcssn vulgaris ............... Plattfi,sch, goldbutto. 
Gndns pollnchiuu.. ............. 
C!ornoonnu im1l:111. .............. ........ 

Ranch .......................... ............... I<oohe. 

Rockling: threebcnrdcd. ......... Motolla vulaaim ................ Sooomw1n. 
Hookliug live-bcordccl.. .......... Xotolln inustol? ............... 

................. ..................... Bnlmou ~ ) o ~ c r n  ..I 
Salmon'trout 
Sand-ccl .......................... 
Silurl.lnnnoo. ...................... 
*&:dine ........................... 
Sciuunn .......................... 
Sllad=nllis. ....................... 
~lllld=tmaite ..................... 
Skitto ............................. 
Solo ............................. 
Solo Iomon ....................... 
W o :  rnriogntocl. .................. 
~iml ing=s iuc~ t .  .................. 
Swntt .......................... 
Stonu.bassp ....................... 
~>vovuri~-fish ....................... 
;Lono11 ............................ 
:bOrubnok ....................... 
;Lomk.. ............... .:. ......... 
rrout; ............................. 
l")ot, looh lovon. ................ 
~ ' W U S  ........................... 

8tul'geOll ......................... 

Huff=po$c ....................... Aooriuavulgnrin ............... (ioldliiii,i. 
Salinoi~ .......................... S:ilmo H d l l r . .  ................. I Salm. 1:Lclla. 

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

Snlnio oninbrious.. 
Salmo trntta.. 
Ammodylo8 tobiniius .......... 
Aminnrlytos lnncoa.. ... 
Chipun pilohax1na ............. 
soinonn nqiiih.. .. 
Clnpcn n~os:r.. .... 
Clupeetinta. .................... 
Itnil% bntiu, It. ninoulatu8.. ...... 
Solon vnlgnris.. ................. 
 olea nurnnti:ion.. .............. I Solc:i variegatn. ............... 
Oarnorus oporlanus ............. 
clnlma sprattns.. ............... 
~o1ypr.ioii corninin .............. 
$iphias gladin" . 
r i m a  vulgaris.. . 
IMa olnrats .... 
nroamins vnlgari 
Snliiiofario ....... 
Saliuo lcvenmsia. 
Tlivniiuu vnlauria 

IC'IIRCP Ht,llriO, ............... 

lIai7b ......................... 
$$up.. ........................ Gndns niorlmigns.. ............. 

,dnFpont.. ................... Gadus lusouu ................... 
wolf.flsh ......... :. ......... Aiiarrliiuhas lnpiis.. ............ 
W~nnsu ....................... : :::I ~ n b r n s  innonlntus.. ............ 

QII but ........................... ............ 
vf'Ud:lw .......................... ~ ~ I ~ r ~ ~ c ~ l l l l I a  v : l n l ~ o ~ i ~ l H .  .......... 
'Vonvor=wxvcru ........... ......I yrucliiuiiu (lrnco, 'rrncbiniia vi. 

\\'cbisliug. 
Ilroitur sobolltisoh. 
Scowolf 
~1leovaclilio. 

Stint, wxstiut. 
Spmtte. 

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

l'l:nn liwli. 
Stciiibut to. 

I'otcrniiinuclicn, 11. arodrerhe. 

Ornugnn viil-:win .............. !f:tmiit.e. 

Bucoinuiu nudatum.. ........... Troinpotcn schnooko. 
i'eotcti 111~1~f i l111s .  ............... ~ r a ~ o ~ l ~ l l l n s o ~ ~ ~ ,  ItaminniuscIieI. 
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able me to determine their species. They are undoubtedly a cliarr 
(salvelims). The vomerine teeth being absent, they mill undoubtedly 
improve our British charm, but I fear the cross with S. salur will be 
sterile. 
1. Number of boxes received, one. 
2. Date of’ receipt (day and hour), March 19, 1854, 9 a. in. 
3. Day and hour of unpacking, March 19, lSS4, 0.30 a, m. 
4. Number of eggs received, 6,000. 
5. General condition on unpacking, good. 
G .  Number of eggs dead on unpacliiiig, 25. 
7. Nnmber of eggs that died from time to time before hatching, 30. ’ 
S. Date of hatching, April 7. 
9. Number that died after hatching, 139. 

10. Temperature of water used for hatching, 440.5 F. 
11. Nnmber of young fish lost in transportation, ’none. 
18. A shipment of young fish was made Srom the hatching-house, a6 

. Solloms: 
A. Date, Jmie 24. 
B. Number of fish talceii, 4,800. 
C. Lost OD journey, none. 
D. Time on the way, half an hour. 
E. Number actually plauted, 4,800. 
F. Waters stoclicd (lake, pond, or large river), No. 2 plaik pond. 
G. I n  what tributaries, if any, they were placed, uone. 
H. Iu or near what village, city, or town, Howiotoun fishery, Stirl- 

I. In  what county and State, ScotlimCl. 
ing. 

13. Anything uniisnal iu hatching or rearing ! 
6‘ You will be glad to hear that the cross betweeu 8. jimtinaliu aa(1 t,he 

Loch Kannoch chitrr, 6’. struunensis, which I macle three years ago, will 
prove fertile. The inilt in n nrale, exaiuiued by ICIr. D : L ~  (the product 
of 8. fontinalis female and S. etruanensis male), this iveeli beiiig fully 
developed and the most beautiful hybrid I have yet produced. A oross 
between 8. levenensis female and S .  Jbntinalis mala also shows uninistali- 

.able signs of fertility. 
“1 propose to ship 100,000 8. leveuensis ova the week comine~icing No- 

vember 24. These eggs diEer froin the jbntinctlis in requiriug a mucli 
larger supply of water, :wl i t  is absolutely necessary tliay should in 110 

case be laid down SO as to lie OIIC above mother. over thein 
should not be more than half a11 inch, with a supply of two gallons i b  

minute; size of trough, 7 feet by 20 inches. They will iIq)byxiate in 6 
inches of‘ water; temperature, 450 F. j tlntc?, it week before hatdiiilg. 
E’ontinalis ova under the smue circu~nst;~nces 1i:ttoli perfectly. This 
was R test experiment, aud has been repeated with the same yosults 
seven years running.” 

KO. 

The 
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A SCOTUH VIEW OF OUR METHODS.-The great superiority of the 
exhibit made by the United States Fish Commission at the Interna- 
tional Fisheries Exhibition held in Loncloii in 1883, and the profound 
impression which the explanations of its methods and purposes of fish- 
culture produced upon European fish-cnlturists, induced the Scottish 
fhheryboard to send to the United States Prof. J. Cossar Ewart, one of 
its members, for the purpose of becoming practically acquainted with 
the systems in use in this country. 

Professor Ewart succeeded Sir Wyville Thompson, the scieiitific head 
of the Challenger expedition, as professor of zoology in the Uiiiversity 
of Edinburgh, and is himself highly’ distinguished a s  an investigator. 
Every facility was aBordeci Professor Ewart in the esainiuatioii of the 
Various stations of the United States Fish Coluinissioti, and the follow. 
h g  letter mas written by him just before leaving New Pork to return 
to Edinburgh. He expects to revisit the United States next year in 
time to study the operations iii the hatching of shad and fresh-water 
herring. 

Under date of New York, Kovembor 5, 1884, writing to Professor 
Baird, he says : 

I haye just returned from visiting all the stations you suggested, 
With the exceptioii of Northville. I feel very grateful for tho facilities 
given me to study the mork of the Fish Comruissiou. %’1’0111 \vhrat I 
have seen I am convinced that Scotlaiid i i i  doiiik her litt81e lias doiio 
best to follow in your footsteps, and  that although yonr Comrnissioii 
has accomplished much already it is in rodity only beginning its work, 
8 work ivhich will bo of iiutneuse natioiial importaiice. There is no 
doubt that fish-culture lias a splendid future if carried 011, ns it has been 
by your Commissioo, in a truly scientific spirit. When 1 saw Wood’s 
Boll, with its great facilities, I felt that I might confidently return to 
&cotland and advise the board of fisheries to devote all the nieans a t  
its disposal to improving by artificial limans the se:~ fisheries. 1 am ex- 
tremely grateful for your ki~idness, and for the courtesy extended to 
me by all the officers of the  %ommission and others it has heen tuy 
Privilege to meet.” 

THE HOWIETOUN HATCHERY IN ~coTLAND.-’OII~ of the iuost suc- 
cessful private fish-cultural establishments in Great Britain is t h a t  
h o w &  as the (i Howietoun Fishery,:’ and owned by Sir James Gibson 
Naitland, of Stirling, Scotlancl. At the Internatioiial Fisheries Exhi- 
bition in Edinburgh, in 1852, he received a gold medal for fish-cuitural 
Qparatus and a silver inedal for live snlmonich. The Soocidtd d’ Accli- 
matation of Pitris has also awarded liiiii its gold medal. 

Upwards of IO,OOO,OOO of trout ova are 1 1 0 ~  anuually incubated a t  the 
hatchery. La,At year 90,000 year~ing trout were (Iolivered to a11 pwts of 
Great Britain and Ireland. Two consignnieuts of trout ova and 0110 Of 
salmon ova were forwarded to New Zenland successfully. Yearlillgs are 
l‘eCOmmended to its customers as the size for general purposes. They are 
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strong enough to find their own food, thug avoiding t h e  principal cause 
of mortality among fry, namely, starvation. They are easily carried, 
and stand a journey we11 ; they accommodate themselves with the great. 
est facility to new water, and they thrive fast in ponds. Two-year-olds 
;we recommended where coarEe fish or large trout already exist in trhe 
water. No difficulty has beeu found in carrying the trout in ice-water 
for any journey not exceeding twenty hours, but the water into which 
the trout are to  be introduced must be of the same temperature in order 
to prevent iiiflammation of the gills. Accordingly the fish are forwarded 
only in cold weather. They are sent by express passenger trains in 
tanks of two sizes : 40 gallons weighing between 500 and GOO pounds, 
and 18 gallons weighing about 150 pounds. The following table will 
give an approximate idea of the prices charged for fry, yearlings, and 
tmo-year-olds: 

(Iuble qfprices of trout and trout eggs ut tWe Bowietoun fishery, Sootland. 

$10 

10 

12 

1 For I For 1 For I Bor, 1 For 
1,000. 15,000. 100,000. 1,000 5,000. 

$48 $24 $122 

48 24 122 

31 102 72 

Xalmo leuenensis (Loch- 
leven troat) ........ 

Salmo fario (common 
trout) . . . . .___. . . . -. . 

Salmo jontinalisf Amcr- 
ioan brook trout). . . . 

1-1- /-- 

$5 $35 $210 $10 $24 

6 35 210 10 24 

56 48 288 144 35 

SITIPMI"INT O F  CATFISII T O  BELGImT.-The correspondence betweeii 
the United Ststes Fish Commission aiid the Government of Belgium has 
beeu several times alluded to in this Bulletin (1881, I, 11. 340 ; I8S2, 11, 
p. 153; 1883, 111, pp, 220, 437). On Saturday, Novclnber 15, 1884, the 
steamship Rhineland, of the Red Star Line, took from New Yorlr 100 
live catfish (Aabiums nebu1osu.r) consigrkd to Alfred Lcfebvre, Ghent, 
Belgium. Meusrs. Peter Wright & Sons, the agents, kindly furnished 
free passage, and instructed the o&m-s to observe the directions for 
their care which were communicated by Prof. H. J. Rice, of the Fultoii 
Market laboratory. Mr. E. Q. Blackford arranged for the purchase of' 
the fish aud delivered them on board. 

Under date of November 28, 1584, Monsieur E. Willcqust, mritiug 
from Ghent, Belgium, announces the safe arrival of 95 of the live cat- 
fish, only 5 baring died during the voyage. The 95 were safely trans- 
ferred to the botanical garden of Ghent, and placed in quarters favora- 
ble for their miiltiplication. 

GLII citizen residing at  Kadikovb, near Balaclava, on tho Crimea! Rus- 
ciia, writes uuder date of Novmnber G, 1884 : 

"The methods practiced in Balaclavn for catching fish are very iiiucl~ 

PlSnIXG IN THE BLACK sEA.-Jfr. George h m b e r t  LehYS, Arneri- 
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behind those in iise in the United States. Trawling and drift-net fishing 
me Got a t  a]] known, and the only way in which mackerel are caught is 
by a sort of trap ma(1e of netting and set u p  on piles. It worlrs very 
Well if the fish come into the trap, but sometimes they just pass by it. 
Fishing is confined to the bay and to certaiu seasons, a t  which time the 
fishermen are all on the alert, and various Binds of fish are caught. The 
consequence is that there are times when the inarket is glutted m t 1  
Other times when the supply is far short of the demand. 

‘( If there were some way of catching the fish, cspeciall~ mackerel, by 
going out to sea and fishing greater part of the year, the proceeds would 
always bring a remunerative price and tlie market be steadied. Mack- 
erel are sold both fresh and salt.” 

RECEIPT O F  PARADISE FISII PROM GERiIlANY.-Under date O f  No- 
vember 11, 1884, Mr. Paul Matte, a fish-culturist of Bremerhaven, Prns- 
ski, wrote that he had just sent a coiisignment of illucroporhs ventistuts, 
llaradise fish. Be is a iiieniber of the German Fishery Association, nnd 
engaged in raising ornamental fish for aquaria, which he imports from 
all parts of the world. He says, (‘1 have recently introduced from Yo- 
h h a i n a  the first vail.tails (~cl~Zcierscl~Lzoa~ize) cwr brought to Ellrope.” 

The partkdise fish arrived a t  New Yorlr via steamer MTerra, on or 
about November 26, and were taken charge of at  tlie dock of the North 
German Lloyd SteamRhip Company by Mr. B. Q. Blackford, who took t>be 
best of care o i  them, and forwarded thein to Washington, Norember 28. 
Of the 12 fish sent over but 5 reached Mr. Blackford alive. Immediately 
upon reaching Washington the fish were placed in a taiilz a t  tlie Ceutral 
station, but 2 died on the Gth of Ikcember, and the others on the 8th 
and 9th of that month. They were in feeble condition when rcceirctl, 
and subsequently became completely covered with fungus. 

SCARCITY OB MENIXADEN, SEA-TROUT, AND SKIP-JACK OFF COAST OF 
SOUTH OanoLINa.-Writing from Waverly Mills, S. C., September 
24, 1584, Mr. W. St. J. Mazycli says : 

&( For several seasons I have reported the visits of the nienhadeu to 
this coast off Pawloy Island, 16 miles north of (’Teorgetown Height. 
The past ‘8uumer I have’seen very few schools, and fish of all kinds 
have been scarce. The coral banks, 3 or 3 miles from our beach, usually 
give us all the fish me need, and coiiimonly repay u s  for our trouble; we 
hare lately found it almost useless to go to them, and just now, when 
trout and skipjack sliould be pleiity, we get none.” 

, 

November 18, 1884, he again writes : 
(‘ Later in September we were visited by easterly minds, when a large 

Umber of crevalle were observed and some taken. About the 1st of 
October the wincls were more southerly. Large schools of menhaden 
appeared end remained on the coast for a week.. They wore close under 
the shore in the surf. They thou disappeared. In October me usually 
take a large number of slrip-jack and sea-trout, but these werealsoscarce, . 
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The sea or red bass were particularly so. Very few were caught dur- 
ing the summes. Whiting were also scarce. In fact, it was one of the 
poorest seasons I have known in eighteen years. We had a fairly good 
supply of shrimp.” 

received by the United States Fish Commission December 4,1884, signed 
by twenty-nine fishermen and citizens of Lewes, Del., reading as follows : 

Enowing the interest which cur Government, during the ent8ire 
century of its existence, has taken in the coast fisheries, as well as the 
care and expense with which i t  is now guarding that industry, w e  pre- 
sume to address you on a subject which is of vital importance to us as 
fishermen and citizens of the town of Lewes. Less than two years ago 
license was granted by the town commissioners to establish fish factor- 
ies on the bay. We say little of the means by which this license was 
obtained. Our people were deceived. The fishing interest of the place, 
which amounts to from $8,000 to $10,000 annually, was entirely de- 
stroyed, and even the air we breathe was bartered away. In this dis- 
tress we ask your aid. We ask you to remove from our shore that which 
is depriving us of our means of subsistence.” 

HABITS OF aLzwIms.-Under date of July 26,1854, Mr. E. M. Stil. 
well, one of the Maine fish commissioners, inquired : 

Do the alewives spawn more than once ? Do they visit our river, the 
Penobscot, to spawn, and then return to the ocean to die 7 There is an 
important case now before me where the alewives ascend the river 
thr0ugh.a good fishway; when they return, after casting their spawn, the 
water is low ; the fishway is closed, owing to the factory using the water, 
and the fish return to the ocean through the flume of the factory and 
get ground up in the machinery. If tho alewives born in the river re- 
turn to spawn but once, the fact constitutes a very important point in 
the case before me.” 

Under date of August 6, 1854, Profensor Baird replied as follows : 
“It is impossible to answer satisfactorily your inquiry in regard to 

the habits of tjhe alewife. We know, of course, that they spayn in fresh 
and perhaps slightly brackish waters, and that the young return to the 
sea. We also know that the adults do likewise, but whether they come 
back again the second time it is difficult to say. Xfy own guess is that 
they do, and so far as we know, most of our fishes spawn for several suc- 
cessive years, as the trout, the salmon, the carp, &c. We infer that 
the sliad does the same, from the fact that very Sew dead fish are found 
floating in the rivers or lying on tho shores and in the bay. The fish 
are known to run out of tho Sisint John’s River in the summer and to 
fatteu up in the flats a t  the head of the bay, when they become even 
better than they are in’the early spring. Where shad are undisturbed 
for a long time we find them of enormous size, up to 10 and 12 pounds; 
$bus showing that they continue to grow for a, long period. 

k’XBl3 FACTORIES ON DELAWARE BAY OFFE;NSIVE.-A petition was 
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' 6  I think if alewives died after spawning the fact would be noticed 
before they leave the rivers. When they get back to the ocean they 
have every opportunity, by abundance of suitable food and other faror- 

, able conditions, to recover t5heir waste of flesh?' 

NOTE ON THE HXRRING FIBIIERIES O F  GREAT BRIrAlN.-Writing 
from 10 The Crescent, Chapel Field, Norwich, November 20, 1884, Mr. 
Thomas Southwell mys : 

L L  The herring fishery here, which is rapidly corning to a close, has 
been remarkable for the immense catches, but the quality of the fish, 
as a rule, has been poor and the prices so low as  to be hardly remuner- 
ative. I was a t  the Peterhesd in August in the midst of the Scotch 
herring fishery and heard the same complaints 'as to quality. The 
whale end seal fisheries have Bean on the whole successful, and of this 
as well as of the herring I hope to send further parti~u1ar.s.'~ 

MOVEMENTS O F  A ECHOOL O F  HERRING.-Writing under date O f  
August 2G, 1884, Rev. Henry T. Cbeever states that on the quiet even- 
iQg of tho G& of August there occurred a phenomenon in York River 
never before seen by that traditional personage, the oldest inhabitant. 
A t  about half tide, between 8 and 0 a t  night, there came rushing from 
the ocean, :LS though in inad panic, a prodigious school of herring, reck- 
oned a t  many millions. The sound they made was like tha,t of water 
rolling over stones or shallows, or of a strong wind stirring the tops of 
trees. Visitors and people a t  a little distance from the river side 
thought a t  first by the noise that a notable dam liad given way and 
that its pond was breaking loose. But on reaching the shore, behold, 
innumerable shining fishes leaping up into the moonlight, crowding the 
cliannel, ilasliiag against the piers, striking and j~st~l i i ig  oue another ; 
cleaving the flood and plunging into the niud on the bottom ; flirting 
into boats that were out on the river, and capering every way in a most 
extraordinary manner as if on a lark 01' a fright or frenzy, one could 
not tell which. Many were seen to fit11 back into the water and sink, 
but millions followed on conthniug for G or 7 miles with the inflowing 
tide, passing under three bridges, covering all the cores and marshes ' 

and leaving their dead in conntless numbers CiiUght and stranded by 
the returning tide or suiilr in deep mater. 

I n  the morning the river flats, rocks, and inqrshes were piled with 
countless thousands, that looked froin a distance like a shining pave-. 
ment of silver or of white stones. Whether auy appreciable number 
swam back to the ocean seems to be unknown, and the cause of their 
dying 80 largely is alsa in doubt. Was i t  from panic and fright by 
pursuiirg dogfish, that hideons monster of the deep9 Was it from 
panting and suffocacion (if asphyxia bo possible to fish when in their 
native elemeut) by being crowded in such numbers in  the rivor channel 
and flats, when they had been used t o  the roomy breadth of the deep 
sea$ Was it from concussion in t.he coast waters by lato torpedoes 
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and dynamite 1 Or were they sinitten with an epidemic or plague from 
. the sewage of cities turned into the scaq Or did m y  noxious gases 

evolved in conuect4ion with earthquake commotions 'hare to do with 
this remarkable phenomenon 1 

The farmers gathered them for ~uannre to put on their lilnds, but 
millions were left to rot in the sunlight, and to exhale their pestiferous 
odors in the surrounding atmosphere. 

* vicinity one may thinlc a small fortune might have been realized by at  
once collecting and grinding them up for oil and fertilizers. 
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Had there been an oil mill in the . 

SUNSET COTTAGE, YORIC, ME., August 26, 1884. 

HE~ZRING AND MACKEREL EATEN BY SQUID.-writing from Gur- 
nett Life-Saving Station, Plymouth, Mass., November 16, 1584, the 
keeper, Mr. John F. Holmes, states that during the last three or four 
weeks large schools of squid and small Iierriug, locally known as spir- 
ling, have frequented the waters of that vicinity, and quite often duriiig 
the night more or less have been thrown upon the beach. This includes 
both squid and herring, the herring predominating. Many of tlie her- 
ring were found bitten on the back at the point where the head joins 
the body, some of the heads being bitten entirely off, and 90 per cent. 
of them being bitten in about the same place. The squid are quite 
large, somo of them measuring 26 inches from the end of the lougest 
tentaclo to the end of the tail. Izecently, between 6 and 8 o'clock p. m., 
the water being very snooth, a large scliool of what was supposed to 
be spirling was seen close to the shore. Two men ran into the surf and 
liiclred more or less specimens on the beach. These proved to be squid 
and spirling, e:ich squid having a spirling grasped in  its tentacles, and 
each having already gnawed a liole in the spixling. The beach, 
for a distance of G or 8 milos, has been strewn with these spirling for 
some time. More or less squid and some mackerel have been found 
among them. The spirling and mackerel had been bitten in the manner 
described in almost every instance. Upon examination some of the 
squid mere found to have their suckers stuffed with minced herring. 

Commenting upon the above, Captain Oollins. under date of November 
21, 1884, says : 

'LThe facts are not entirely new to me, so far as the habits of the 
sqiritl are COnCerIlCd. It is not an uncommon thing to see squid attack 
capeliri ou the Grand Bank, and so extremely voracious are these ani- 
mals that they have sometimes been caught on a jig while still clinging 
fast to a capelin which they held in their beak and arms. It wol~ld 
appear from this that they are in the habit, a t  least occasionally, of 
nttaclting a second siri:tll fidi before they have eaten the first they 
caught. 

"In former years, wllcli 1 !vas engaged ill the niaclterel hook fishery 
iri the Gulf of Saint L;LWCKIW, squid sometimes-particularly towards 
evening-came a~ongsitle of tho wasel wit11 the maclcerel, add I I~:LVO 
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no doubt that they often attacked tho latter ; a4 least they mould often 
fasten on to a rnaclrerel that was beiiig hauled in on a .jig. This we 
were able to see, as the fish came to t h e  water’s surface, but we could, 
of course, only surmise what tho squid miglit do deei3er down, when 
they were out of our sight.” 

I notice in the Cape Ann Advertiser of yesterday, the following, which 
is corroborative of the above : 

“The maclrerel fleet, some fifteen sail, which lio~rcd to intercept the 
mackerel ~chools along the Cape shore, as they came out of the Bay of 
Saint Laprrence, and thus secure late fares, have been disappointed, as 
the mackerel have been destroyed by the immense schools of squid which 
infest that shore.” 

May there not be in this a possible solution of the scarcity of mack- 
erel some seasons a s  compared with other years immediate1.y precd- 
ing ’8 

ABUNDANOE OP sOALLOPS.--Mr. Elisha Slade, of Soinerset, lsIas8., 
under date of Deconiber 12? lSS4, eeuds the following note, which he 
regards of considerable local interest : 

(6 During the autuniii of 1884, scallops (Pecten irradians) were very 
abundant in this vicinity, and dredging was carried to greater extent 
than in au37 previous gear. From information gathered a t  different 
times, from what I suppose to be reliable sources, about 40,000 bushels 
have been talren from the Trtnutou Bivcr and tlie head of Mount Hope 
Bay, into which Tauntoii River empties. Scallops have been plenty in 
former gears, but nothing like this ;imount has been caught in any oue 
season; a t  least I find no record nor tradition to cornpare with it. The 
greater part of t h e  fishiug was performed between September 20, and 
November 20.” 

HAKE I N  NANI’ICOEE RIVER.-Mr. E. W. Humphreys! Maryland 
cornmissioner of I fisheries, wri tiiig from S alisbiiry, December 6 ,  1854, 
says : 

6~Smell hake, averaging in length 10 to 15 iiiches, liave beeu taken 
iu Nanticolie River cluring the last few meeks. Several huudred were 
caught in pound-nets by fishermen iiear Vienna, Dorchester County. 
The water has been quite salt, well up the ri\.cr on account of the ex- 
treme drought which prevailed during the summer and early fall. The 
fishermen say that tlie hake has uever before been taken iu the Mary- 
land rivers.” 

NOBWEGIAN HALIBUT PISHl3RlES.-Ulld~l’ date of \3Taslriugtou, NO- 
retnber 27, 1S84, Capt. J .  W. Collins says: 

The following replies of Capt. Nirls Jnel, of Bergen, Norway, to 
iiiquiries I made relative to tlio occurreiioe of halibut in tlie waters of 
Northern Europe, particularly on the west coast of Norway, seem to be 
of special iuterest just  now. The succem of our fishermen last summer, 
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a t  Iceland, may induce them to extend their cruises into still more rlis- 
tant seas. 

Writing to Captain Juel, under date of October l G ,  1884, I asked 
the following questions : (1.) ' Can you give me any information as to tlie * 
abundance of halibut on the coast of Norway T (2.) When and where 
do they bccur? (3.) Do the Norwegians make use of them for coin- 
iuercial purposes ? (4.) Would the Norwegian Government permit 
American vessels to buy or catch lialibut near its shores ? 

" Of course I understand that foreign vessels can fish outside the 
limit, but I am interested to know if your people would be l+idly dis- 
posed toward our fishermen if they came on your coasts Y 

l L  Under date of Novemher 5, 1884, Onptaiii Juel, says : 
" Halibut are found all along the coast of Norway, and in almost all 

the firths, and are fished for alinost all the year round, but particularly 
in early summer, which is the spawuiug season. It does not give oc- 
casion to any particular fishery, bu t  the halibut is takeii with the liug, 
cod, and other fishes, by the shore fishermen. In some places they use 
particular lines on grounds wlicre tho helibnb resort in greater nuni- 
bers tliaii ordinary. The fish is either salted in barrels or cut in strips 
and dried. Only smaller quantities are shipped in ice to Eoglamd, par- 
ticularly from Aalesiiud. The export from Bergen in 1883 was about 
118,000 liilogranis uet (equal to 260,172 pounds), The salted and dried 
halibut is consumed in the country. 

(6 ' British fishermeu are taking halibut during the months of May to 
July on tlic banks of Skrtgerack and the North Sea, 10 to 16 geographi- 
cal miles soiitll and sonthwest of the Norwegian coast. . Roiind Iceland 
is also a very good halibut fishery during the summer. 

'6 'All kinds of exports are reserved to the inhabitants, except that of 
fresh and salted fish, wliich is :%llomed to foreiguers from J u n e  1.5 to 
September 30, from several lishiug places specially named by law in 
the counties of Nordlancl ant1 Troinso. If, for iustance, foreigners wish 
to buy fish, they are obliged to use a commissioner, mho can easily be 
procured. No fishery will be allowed within a distance of G geographi- 
cal miles (minutes) from tlie coast; at least the Governmelit tries to 
keep the G-mile (1 Norwegian mile) limit; but we have no coast guard, 
and as coast fishing is ,not very iiiuch practiced in summer, except off 
Aalesund, foreigners will seldom interfere with our fishermen., 77 

HALIBUT GETTING SCARCE.-!he Boston Daily Advertiser of July 9, 

'4 Halibut of late year8 are getting to be very scarce, and very few 
can now be found on our banks, where twenty years ago they were 
uumeroiis. Our vessels have to hunt for new grounds, and fish in deep 
water to get ar~y. ,~ 

HALIBUT IN PRCSII wArER.-Oue of Mr. Blnckford's correspondents, 
'Mr. N. W. Foster, of Riverhead, N. Y., says : 

6' I n  this village, near the dock last Saturday afternoon [November 15, 

1884, says : 
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18841, one of our boys cq tured  a halibut, weighing G5 pounds. I never 
heard before of their going into fresh water.” 

Riverhead is situated a t  the head of Little Pecouic Bay, and the) 
waters are shoal and not very salt near the village. The river is en- 
tirely fresh water, and falls over a mill dam not over 300 €eet from the 
bay. The halibut was taken by a fifteen-year-old boy with an eel-spear, 
between t h e  mill dam and the bay. 

under date of March 25, 1880, Mr. 1%. E. Earl1 reported : 
6‘ This morning while a t  the fish-wharves I discovered that nearly all 

of the ‘ blackfish ’ (Ceiitropristris ntrarius) were thoroughly ripe, and 
eggs running from fulls 50 per cent. of the females wheu handled. 1 
took a number of thousand and impregnated them. They sinl: readily 
in salt water, aud have a diameter of one tweuty-seventh of mi inch. I 
have saved some in alcohol and glycerine. Many of tlie otlicr species 
are well advanced, and will Apawn in two or three wcelrs a t  most. I 
shall t,ry to get a full series of ovaries in alcohol for future exarni~intion.~~ 

CAPTURE O F  BLACKFISH.-About 3 o’clock in the afteruoon of Sat- 
urday, November 15, 1884, a school of blackfiah (Globiocepltalzcs melas), 
was announced at  Provincetown, Mass., as being present in tho bay. 
Immediately a large force of men, iu sail and row boats, went i i i  pursuit 
and captured some by the use of lances. One small section of the 
school was driven into shoal water and the fish captured. On .the €01- 
lowing morning a much augmented fleet went in pursuit arid drove the 
fish across the bay to the shores of Dennis and Brewstor, but without 
eluding them into shoal water. Fearing a total loss of the fish, the 
boats dashed into their midst about dark, and mauy of the largos6 aud 
best were killed with case-knives. About 60 were thus taken. On 
Monday the pursuit was again renewed, and -‘the fish were driven into 
Wellfleet Harbor, where 150 went ashore at  Indian Neck, aud were 
killed by the boatmen and inhabitauts. Others were driven ashore at  
Blaclcfish Oreek, making, in all, a capture of about 1,400 blaclifish. 

The carcasses were sold a t  auction for from $7 to $12 each, :ind will 
avera8ge a weight of 4,000 pouuds ,apiece. There were a few young 
which weighed from 150 to 200 pounds each. The blubber is tried for 
the oil, and it is estimated that there will be $25,000 worth of oil. Most 
of them will be tried at  the Cape Cod Oil Works of Cook Q Co., Prince- 
town, Mass. Some 450 persons engsged in the capture and will share 
the prize-money. 

The foregoing account has been compiled from newspapers, while the 
following has been furnished by Mr. I). C. Stull, of PrincetoFn, in a 
letter dated December 15, ‘1854 : 

“Aboat noon on Saturday, November 15,1884, blackfish were sighted 
about 4 miles southeast from Wood End, Provincetown. Boats chased 
them until midnight to drive them ashore. Owing to the presence of 

BLACKFISH EGGS I ~ ~ P R E G ~ ~ T E D . - ~ ~ r i t i n g  from Charleston, 8. o., 
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sharp-nose porpoises among them they could not bo driven ashore, for 
they would turn oft’ just as soon a s  they struok shoal water. We had 
the fish almost ashore a number of times during the night, and me could 
have driven from 1,000 to 2,000 ashore if it had been daylight. On 
Sunday morning, November 16, the boats went to look for the fish and 
found them a t  night on Dennis shore, when they drove G4 of them 
ashore. On Monday morning boats came from Wellfleet and joined our 
boats and commenced to drive them toward Wellfleet. They succeeded 
in driving them into shoal water lrnomn a s  Blackfish Creek, South 
Wellfleet. Here the fish mere completely hemmed in by land and shoal 
water. Then the fish comnieiiced to go ashore, the boats going among 
them and lancing them. The men were engaged in killing them all 
Monday night and Tuesday. It was the largest amount of blackfish 
ever driven ashore here a t  any one time, the number beiug about 1,400, 
which was not half t h e  iiumber that mas in the bay OD Saturday. The 
fish were sold a t  public auction Wednesday, tbe 19th, to Provincetown 
parties, a t  an average of $10.21 apieqe, the gross proceeds being between 
$14,000 and $15,000. This amount will be divided iiito 468 parts (the 
number of men and boats engaged in the catch), or about $30 each. 
ThB average yield of oil from each fish mill be one barrel. The parties 
who purchased the fish have j u s t  finished boiling them for oil. They 
will be well paid fortheir time arid trouble, as the oil which is extracted 
from the body of the fish is selling at from 55 to 60 cents per gallon, 
while that from the head of the fish is worth a good den1 more. This is 
the first school of blacl~fieh that has been seen here for a number of 
years.” 

NOTES ON THE BED sNaPPzn.-Writing from Pensacola, Fla., No- 
vember 26, 1884, Mr. Silas Stearns says: 

6‘ I n  any part of the northern Gulf of Mexico where there is a rock 
coral or gravel there is a certainty of there being red snappers. Some. 
times there are kinds of food on shelly boxtoms which attract the snap- 
pers. In tho southern gulf groupers occur under the same circum- 
stances. Forty fathoms is the deepest that we have searched, and there 
may be fishing grounds beyond t h a t  dcylth. The Caulolatilus inicrops 
is always present in 40 fathoms in a b u t o n e  locality, and sometimes a, 
dozen or more are caught in one day. 

‘&A few codfish nets were brought here from Boston and sent out on 
one of the smacks, bu t  tbe fishermen did not understand hauling them’ 
and were indift’erent as to their success, so that they mere not fairly 
tested. This fall me have Capt. D. E. Collins, of Cloucester, and :L full 
crew of experienced trawl fisherinen to maxi the vessel, and we have 
material for nets on a fishing schooner now bound for this place. 
* 

‘6 Capt. J. W. Collins, of the United States Fish Commission, has sug- 
gested tryiiig tho cod gill-nets on the red snapper grounds, and under 
date of December 2, says : ‘Owing to the peonliar shape of red s n a p  
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pers, deep and narrow, the oapture in gill-nets wight be facilitated by 
having the nets takeu up a trifle inore in the hangiug. The 7 and 8 inch 
mesh cod gill-nets with which the Albatross is pfovided would, per- 
haps, be rather small for snappers, aud I think two nets of the proper 
A i m  mesh should be procured. They are lion2 usiiig in Gloucester B su- 
perior kind of’ twine, which, I am told, tilakes a more durable kiud of 
net.’” . 

WmmE AND HOW THE ICED SNAPPElE IS CAUGHT.-II~ a recent cir- 
cular Warren & Co., of Peusacola, Bla., say that this fish is one of the 
most common in tho Gulf of Mexico. I t  is gorgeously colored, very 
graceful in all its moiwrnents, :tnd unnsually wiry and capricious. In 
weight it ranges from 2 to 35 pouiids, areragiug 7 pounds. lts home 
is in the strictly salt maters of the gulf, a short distence from the coast. 
There it lives on the bottom a t  a depth of‘ GO to 240 feet. The oceau 
floor oE Florida decliiies greatly a t  first, for a distance of from 30 to 60 
miles from the shore, to a depth of‘ 300 feet, then very abruptly descends 
to a depth of GOO feet, beyond which tlie slope is more gradual to a depth 
of about 12,000 feet. The first slope is a sandy ono; the second is 
sandy, rocky and muddy, while the third is wholly iriuddy. The sur- 
face of the second, with its uiteveir rocks, afford liomes aud comparative 
security for all kinds of sinad1 marine auitnals, such as crabs, bariiacles, 
corals, &c. These attract myriads of &mall fish, mhich are preyed upon 
in turn by larger, aut1 so on upwwd. 

The red snapper is most prominent in  these commuuitigs. It is one OS 
the largest and moRt active speciefi. Its life is spent about the patches 
of rocks, swimming about G Sect from the bottom amoug tail branching 
corals and waving grasses, forever 011 the alert to dash upon soulo 
smaller fish. Its wliole appeerauce suggests craftiness, umartnesg and 
conceit. Ordinarily it, has about fifty species of beautifully delicate 
fishes to select its food from: and i t  seems to show considerable judg- 
mont in the selection. Amoiig these are rare fishes that live ouly about 
the coral reefs of warm seas. E ~ i i  that inost celebrated little iish of 
the Romans-the red mullet-that was so highly esteemed by the @pi- 
curean emperors, furuishcs aii oecasionnl meal for t h  red snapper. In 
consequence of living upon food of this oh;ir;ictur, the flesh of the red 
snapper is peculiarly firin and s\rcet8, beiug disposed iu regular layers 
that make it especially desirable for servirig a t  the table. 

Vessels 
carrying G or 8 nieu go to sen prepared witli all :Ipl,liaiices for capture 
and preservation, and are about oiie week in securing wlrat is termed a 
load. They go from lioiue as fikr as 250 iiiiles, beiug tlietr about 50 miles 
from land. The places mhere tlru fish live twc fouutl by sonudiup-lines 
that indicate the depth kuowu to tile lisberman, a;lltl that have baitad 
hooks attached which :ire quite sure to  get ;I, victim if there are fish 
near by and they are disposed to bite. The ressels :we ancliored over 
the Kpot or allowed t o  drift acro8s it, while the iisheririeii ply t?tieir lines 

The red snapper is cituglit itltog&htv with hook and liue.  
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as rapidly as possible. Each man handles a single line, whiph has two 
large hoolrs and several pounds of lead attached. When the fish are 
hungry they bite a8 fast as  the lines are lowered to  them and even rise 

. near to the surface of the sea in their eagerness, biting at  bare hooks 
or anything that is o@ered. Prom this habit they have gained thename 
of snappers. Very often i w o  large fish are hooked at once, and  then 
t;he fisherman has a hard pull, for tlie snapper is gamey. While it is 
so easily captured a8t times, there are spells when it  canuot be lured by 
any Bind of bait or snare. 

Storms, adverse winds, and currents afYect the business of the fisher- 
men very much, and at best theirs is a hard, disagreeable life. 

The principal red-snapper fishing-grounds of the gulf lie between 
Mobile Bay and Cedar Key. This places Pensacola nearer to them 
than any other shipping point, and besides there is no other city so 
conreuiently located for receiving and shipping the catch of the large 
fleet of ressels that are now enga,ged i n  the business. 

Horn TO COOK THE RED sNhPPER.-Warren & Co. h a w  also fur- 
nished receipts for cooking this fish in some half dozen different ways, 
viz : 

BoiLeD.-Take a fish of 5 to S pounds, cut offhescl, washcleanin cold 
water, tie up tight in a clean cloth so that it will not break to pieces in 
the water. Put  it in enough hot water to cover well, with half a cup of 
vinegar and a handful of salt ; boil steadily for tl-irce-quarters of an 
hour, or until the flesh cleaves readily from the bpne. Serve hot with 
this sauce. Take one pint of mater, make a flour thickeniug, stir in the 
water, and let it boil till clear. Add salt to season, a little pepper, a, 
tablespoonful of butter, and two hard-boiled egg8, sliced. 

BAKZD WITH DRXSSING.-Take a fish O f  6 to 8 pounds, mash it 
clean i n  cold water, leave on the head, and, in  removing the entrails, see 
that no longer cut is made in the belly of the fish than is a b s o l u t ~ l ~  
necessary to clean the cavity. Prepare a dressing as follows: Have 
ready enough stale bread to fill the cavity in the head and belly, softeu 
it. with cold water, ta,ko two tablepoonbfuls of lard in B sauce-pan, cut 
finely a medium-sized onion, put it in the lard and cook thoroughly, but 
not to brown j add to this the softened bread, mix well together and 
8easoii t o  the taste with pepper, Salt, and herbs; StuE the fish with this 
dressing and cook in a hot oven, having a little hot water in the bottom 
of the pan, dredging the fish with a very little flour. Cook until done, 
and Serve hot. 

Make 
a dressing by soaking twice as Inuch b r e d  as above directed with the 
coutents of a 2 pound can OS tomatoes, or an equivalenii quantity of fresh 
tomatoes, lieat it tlioronghly in a sauce-pan, season with salt and pep- 
per, adding :I t~bl~~p001ifi11 of buttcr. Stuff the fish with this dressing; 
spread tlie remiuder of the dressing over the outside of tlie fish. as it, 
lies in the pan. 

It is truly a capricious fish. 

BAKED WITXI TOMAT'O DRESsING.-prepare the fish as before. 

Bake in 8 hot oveii a d  before directed. 
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BBOkED IN THE oWN.-Take  a fish of 3 to 6 pounds, split the fish 
through the backbone ; put in a dripping pan twa  heaping tablespoons. 
ful of butter, set, on the top of the stove and let the butter get hot ; lay 
in the  fish, spread open, skin-side down, put salt and pepper on it and 
bake in a w r y  hot oven, basting frequently with the butter. After 
placing the fish 011 ;L plather for the table, squeeze over i t  the juice of a 
lemon and serve without delay. 

PRIEn-Cut the fish in pieces olP the backbone, wash olcan and dry 
with a towel, sprinkle on salt, and rollin corn meal. Fry iu a paxi, half 
ihll of lard, as hot as possible, and yet not hot euough to burn the fish. 

COURT nouILLoN.-Use a fish of from b to S 1)ounds weight. Take 
two teaspoonfuls coloring pepper, onc-half tenspoonful black pepper, 
quarter teaspoouful cayenue pepper, two garlics cut izi  thin slices, put 
all in a tea.cup and your cold water over them. Put  in a kettle 011 

the fire lialf cup of’ lard, let it get very hot, slice into this a medium 
sized onion and let i t  coolr,fitirriiig constantly. Add a half a can of to- 
matoes, or three ripe tomatoes, let it cook well together, then put in the 
fish, the mixture of pepper and garlic, sufficient salt to season7 and a, 
half a cup of flour. Stir well, then cover with boiling mater, and let i t  
boil ten minutes. 

SALMON PEOM NOVA SCOTIA, MASSACI-IU~ETYS COAST, AND THE CO- 
LTJMBIA RIWR IN NEW YoRK MARKET.--M~. E. G. Blackford, writiag 
under date of Noveniber 25, 1834, says : 

“We are having a 8ingularl.y large amouiit of fresh salmon from 
Nova Scotia. During the last two weeks about 1,000 pounds have 
arrived in this city. They are all of about one size, that is, weighing 
from 7 to 9 pounds eacli. There are also occasional salmon coming t o  
tbe market caught in tlie mnclreuel weirs 08 the Massachusetts coast, 
Some half dozen have arrived within a week. They sell in this market 
Sor 75 cents per pound- 

‘( I am also receiving from the Columbia River very Iiandsome speci- 
mens of the 8aZmo gairdneri, or, as Dr. Bean suspects, large California 
trout. 

Serve at  oiice. 

They are selling at preseut for 35 cents a pound.” 
Writing again under date of December 2, Mr Blackford says : 
(6 I n  regard to the ssliiiou that arc caught ou the coast of Nova Sco- 

tia I would say that tliey avo all clean-shaped fish. No hook-noses 
:Imong them, but, haudsonie, bright, and silver-white in color. I caunot 
ascertain the exact point where ther were caught, as they are consigned 
to some party in Boston and are forwarded by them to this market. They 
average in weight about 8 pounds, and, SO far as I call ascertain, about‘ 
1,500 pounds have been received in this city cluriug the past twel~ty 
days. 

“The salmou caught off’ the coast of Masswliusetts are taben in the 
iuaclrerel weirs, principally in the viciuity of Truro, but not in  any  large 
numbers. Altogether about twenty fish, averaging 7 pounds each, have 
been received ip this market. They are also a clean, fresh-run fish.” 
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STRIPED BASS IN TANGIPAHOA RivEa.-Under date of July 5,1884, 
Mr. J. Dock. Harrell, of Osyka, Miss., forwarded a small fish for identi- 
ficatioc and stated that some of the same kind caught there weighed 
from 2 to 3 pounds each. I n  a subsequelit letter dated July 16, he re- 
ported t h e  same fish as becoming numerous and that, since the Sorward- 
iug of the specimen others of the same size had been caught and great 
schools of still smaller oues hed been seen. A t  that date specimens 
weighing from 4 to ci pounds each had been taken. The specimen was 
identified by Dr. Tarleton H. Beau as striped bass, Roccus striatus, who 
has reported upon this and another speciinen received in April, 1883, 
from Mr. Thomas 8. Doron, in Proceedings of the Uuited States Na- 
tional Museum, 1884, page 242. 

BITING HABIT’S OF TIHE BLACK CROSS-TOOTHED FISH (oibias?ttoaus 
nipr).-Uuder date of July 30, 1554, Captain (Jollins transmits the fol- 
lowing note upon a specimen presented to the United States Fish Coni- 
mission in June last by Capt. George A. Johnston : 

‘6 When first seen by Captain Johnston the fish was swimming with 
its belly up a t  the surface of the water. It was going around in a 
circle a t  a great speed, and savagely biting itself just above its tail. 
When captured, Captain Johnston says that part of its body next its tail 
was more or less scarred with inarks of its teeth. As the stomach of 
the fish was inflated at that time it may be that its attack on itself was 
a desperate attempt to relieve itself from the unnatura1 and uncomfort- 
able position in which it was placed. However this may be, the fish 
exhibited the same peculiarity after being put in a, bucket of water 011 

the vessel7sdeck. I t  also bit viciously a t  the dory scoop irr which Cap. 
tain Johnston dipped it up from the water’s surface. After being placed 
in a bucket its temper was tried by putting a piece of rope in front of 
it. This i t  fiercely attacked, sinking its teeth so far ipto the rope that 
there wae some difficulty in separating the two without iujuriiig the 
tish. Wishiug to see what i t  might do after tlie air was let out of its 
stomach, Captain Johnston thrust it smooth ro~uid stick down its throat, 
bu t  the inomeut the gas escaped the fish died.” 

commission of Great Britaiu, having ita ofice at ci Old Palace Yerd, 
Westminster, with it view of ascertaining what, if any, effect the egorts 
of men, especially with the beam trawl net, have upon reducing tlie 
odean fisheries, has addrec;sed several questions to tlie leading countries 
of Europe a11d to the United States, from the replies to which the fol- 
lowing data has been extracted : 

Bas the i d b o r e  jishiiig aritluh 5 ir~iles of’ low-water mark dl:m.inisked Qf 
late years along tke  whole OY ctny part oJ* the coast, nr~d lt‘f so, to wlrat cause 
i s  it ascribed P 

I~’EANGE.--NO diminution has been noticecl, but the umouut of ti& 
taken vsriefi wcording to the mwons, soiiie being better thttn otliers. 

ON TIIE DIMINUTION O F  THX OCEAN PISHEIZlES.--The trawling 
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Tbe French Government makes no distinction between 4‘ coast 7’ and 
“deep sea fishing; )) herring and mackerel salting and cod-fishing ex- 
cepted. 

DEmARK.-There is no diminution on the “ scaw )) or on the west 
or east coasts. There is a diminution in the LL sound” andsome parts 
of the Li  Eattegat )) where gar-fish, mackerel, and whiting have nearly 
disappeared, as have also to a great extent large pod, ray, halibut, and 
Rmeardab. 11‘1 the deep channel running from Helsjngborg, haddock have 
totally disappeared. The diminution is ascribed to the increase in the 
number of fishermen and natural causes resulting from changes of 
weather and stream and the abundance or dearth of food. 

BELGIUM.-NO general diminutiou has been noticeable, though a t  
places of minor importance there has been a seusible diminubion in the 
inshore herring fishery, the herring keeping further out to sea. 

NORWAY. -There is no diminution iu deep-sea fishing, though 
the fish disappear and reappear from time to time. There is a local 
diminution in the inshore fishing. 

SwEDEN.-There is no general diminution, though the fish disappear 
and reappear from time to time. 

HOLLAND.-EXCept in the Texel there has been a general diminution 
in the coast fishiug, which has been attributed to t h e  increase in fish- 
ermen, especially ot trawlers, among whom b e  many Englishmen. The 
diminution is also attributed to the destruction of immature fish by the 
shrimp dredge-net, the mesh of which js very small. 

GEEMANY.-There has beenadiminution in the ‘I coast” fisheries of the 
North,Sca, especially among flat-fish, cod, and halibut. The size of flat- 
fish has materially diminished during the last few years. This is at- 
tributed to the destruction of fry and immature fish by trawl-net fishing 
in the North Sea. 

UNITED STATES.-O~ certain parts of thc coast of the United States, 
particularly on the Atlantic coast between Eastport, Me., and t h e  
Chesapeake Bay, there has seeuiingly been souie decrease of the abun- 
dance of’certain species of food fishes, but the supply varies so iiwch at  
the difl’erent seasons that it is difficult to make any precise statement. 

1 The halibut, however, is one species in which there has been a very re- 
markable diminution during the past thirty gears, both inshore and on 
the outer banks. This appnars to be due to the operation of man; for 
wherever sought the halibut have u ~ i a l l y  become acarce in a limited 
number of years. on grounds where they had formerly existed in re- 
markable abundance. Cod and its allied species have in some instances 
become locally scarce from unknowrl causes. 

Are jish generally takeii in ileepev watev aad at greater distames ,fro??8 
13~11, U. 5. I?, U., 85-7 
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the land than formerly, and does the pyactice qfjislt ing with the beam trawl. 
net from steam and sailing vessels exist on any part of the coast I 

~&ANUE.--The beam trawl-net is used principeIIy by sailing vessels, 
and almost without exception outside the 3-mile limit. Possiblg engines 
of this nature have frightened the fish into deep water, Its use is fa-- 
bidden within 3 miles of the shore with certain exceptions. The size of 
the me8h must be a t  least 25 xnillilneters square. 

1872, forbidden within three-fourths mile of the shore. Very great in- 
jury has been done by miniature trawls in the firths. It is not thought 
that fish have been driven to deeper waters. 

BELGItDL-The beam trawl is used exclusively by sailing vessels and 
in various places in this country. The movements of the fish have not 
been observed to vary except according to the different seasons of the 
year. No restriction has been placed on the use of any apparatus. 

DENMARE.-The use O f  the English trawl is, by the law O f  March 9. 

Nosway.-The beam trawl is not used. 
8WEDEN.-The beam trawl is not used. The fish appear to hnvo 

hken to deep mater, which is possibly owing to the increase in the size 
or number of the implenmits which are in use. 

the land tban formerly, probably owing to the change in the tcmpers- 
ture of current. There is no restriction on the beam trawl-uet except 
in tbe waters of the Zuycler Bee and Beeland, and it is used by sailing 
vessels exclusively a11 along the coast of t h e  North Sea. 

G E B M A N P . - - T ~ ~ w I ~ ~ ~  i8 forbidden near the State oyster beds :tnd on 
certain coasts. The trawl is 20 f‘eet beam, and is used by about YO0 
small sailing vemels along the Prussian coast. 

UNITED SrmEs.-It is suspected that fishing has, in some cases, 
driven fish to deeper water, but this is not by any ineaiis a provc 11 fact. 
It is h!ghly probable that in certain years some k ~ ~ c l s  of fish have beau 
kept sway from the coast bg low ternperaturecr of water. 

THE FISH OF INDIAN RIvER.-Writing from Tropic, Brevard County, 
Florida, under date of September 29,1884, Mr. M. E. Stevens, says; 

“The fish in Indian Biver are very fine, large in size, and delioious in 
in flavor. Just  now we are enjoying tho first of tlie mullet, tlie ran not 
beginning till aboiit t h c  1st of October; then they come through Indian 
River Inlet and pass up tho Bannxie or East Indian Biver in such 
countless numbers as to be crowded 011 shore. These are taken by the 
tons and cured for winter use at borne. Many toils are a180 heifig used 
for fertilizing purposes. 

Wo also have bass, trout, pompano, Spanish mackere’c?l, red snaljpers, 
and a medium-sized fish locally called snapper or mutton fish, fino fla- 
vor, and a most lovelj- looking fish, being striped from head to  tail with 
liarrow stripes of bright pink and blue on the sides and bright si1vc.r on 
the under side; srualler ones most beautiful in ai1 aquarium. 

HOLLAND.--T~B larger fish certainly keep at  a greater distmce froio ’ 
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" If Northern tourists only knew of the green turtles, oysters, and fish 
that abound in the beautiful Indian Rive:. all-the year, they certainly 
would spend a t  least 8 few weulrs of winter in sonic one of the many 
hotels or comfortable boardiug-houses 011 the mainland or \Vest shore or 
on Merritt's Island. 

SUCCESS O F  WHITE FISH PROPAGATION-MEETING O F  FISH CONMIS- 
SIONERS AI' MILWAUKEE, OCTOBER 1 7  AND'l&-under date Of North- 
ville, Mich., November 11, 1S84, Mr. F. K. Clark, has reported: 

6' There was a good attendance of cominissioners, also of the leading 
fishermen. Many subjects of interest mere discussed? though the pro- 
ceedings mere mostly informal. 

"Although there was no formal expression relativi to the work of the 
various columissioners, thc: ieeliiig was most friendly to a11 and to their 
work. It was freely asserted on all hands that results were already ap- 
parent. There was no question as to the value of propagation ; but in 
order to obtain the best results and to have the work receive the full 
credit to which i t  is justly entitled, it was necessary to adopt measures 
to prevent the wholesale capture of yearling whitefiPh now accredited 
to the herring catch. 

"The time was when a majority of the men representing the capital 
employed in the fishing industry of the Great Lakes had little faith in 
propagation as B means of increasing or preventing a decrease in the 
supply j but these men are nom our strongest friends. The catch of 
whitefish in Lake Erie last fall brought over those not already conmrted. 
Up to the time of the great storm of Noveinber 10 to 15, last year, the 
catch in  that lake was greater than for several years, and this year prom- 
ises to be ev6n better ; this is especially gratifying, as the result of our 
larger plantings could not fairly be called due until last year. Prior to 
four or five years ago the number of young whitefish planted in this 
lake did riot equal the number of adult fish taken out. This is all in 
the face of egcessive fishing all over the lake, biit particularly a t  the 
west end. All around the islands, and from Sanduslzy arouud to the 
Detroit River and Canadian shore eastward, the catch had been already 
growing lighter, as the coast was literally lined with twine. 

4' Resolutions were passed instructing the coinmissioners to urge upon 
tho legislatures of the Lake States the enactment of statutes regulating 
'the size of mesh, so as to catch mature fish only, and tlic adoption of 8 

oloso season for certain kinds of fish. All in all, tlio n16eting was iuter- 
estiug and ixofitsble, and will, I believe, result in a definite line of ac- 
tioii being taken to adjust and regulate the fishing industry of the 
Great Lakes. 

- 6  Speaking for the people of the Northwe& I call say that there is 
i iow but little opposition to our work 011 account of ti8 belief thilt fish- 
culture, iLs applied to increasing the foot1 supply ol' t h e  Urwt L811e8, is 
21, i'hilnre. Of course there is gome antagonisui to the nw+ i 11ot, how- 
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ever, on account of any question as to its abstract value, but because 
it is thought by many tq savor of ‘ class legislation? Some of this class 
are of those wlio are always opposed to anything and evcrythiug that 
calls for a dollar of the public funds, whilo there are others who hon- 
estly think that the cost of maintaining any industry should be boriie 
by the industry itself. 

;c Our penning work a t  Monroe promises to be very successful. We 
nom have upwards of 1,500 fish in crates, all doing vrell, and will put 
in a few hundred more. 

“The young whitefish which me mill send you from R’orthvillu have 
been reared on precisely the same food as our brook trout; viz, chopped 
beeves’ or hog% liper. w e  fced them twice daily. Our success with 
these fish makes i t  safe to say that the whitefish can be made ii pond 
fish in cold waters if raised from infancy in ponds or tanlis.” 

GROWTH O F  CALII~ORNIA TROUT.-?\”~-. J .  8. D ~ ~ u I o ,  writing sop- 
tember 16, 1884, from Mount Vernon, Ohio, sags: 

.“The 51 two-gear-old California trout you kindly gave us last spring 
have done remarkably well, and the young fry from Nortlirillc have 
been a great success, too. I really think some of the two year-old are 
18 inches in length, and me have not lost oiw. 

“Our success has encouraged us to bring from a distance of 1,800 
feet another supply of water, which was sufficient, this dry mmmer, to 
fill a @inch sewer tile, with a fall of about 1 foot i u  300; the tempera- 
ture 500. This fall the 51 two-year-olcls must bo inoretl into the larger 
lake. The young fry, many of them IIOW 6 inches long, ninst also bo 
moved.” 

Mr. Emanuel H. Prante, of Clear Spring, Wnsliington Couuty, Mary- 
land, under date of August G, 1883, says : 

L L  some ualifornia trout and landlocket1 SLZlInoll were sciit to me, which 
I placed in the large dam. I saw 0110 jumping up last week which sur- 
prised me. It was fully 20 or 24 inches long. They have beeii in tho 
water over three years. The clam is over 10 feet high, and tlic bacX- 
water extends 150 yards, and is 65 yards wide.)) 

SHAD I N  GEORGIA wATERs.-Mr. Kewton Sirninous, writing irnder 
date of December 10, 1884, stites that lie ltad reccntly Been General 
Young, of Georgia, from whom he learned that the  pla‘nt of slmd made 
in recent years in the Woostanoula and Etowa~i I:ivers has been a great - 
success, and that a great many shad were taken oux of those two.ri\-ers 
last fipring and the year before. 

Coiicerning the  increase in sliacl in this State, tluc to propagation 
and the ta81ring shad with bait in Cbattahooclice River., Dr. LI. LI. Cwy 
writes as folloivs in his report to the Comiuissioiic~r oi‘ i\griciilture for 
IS83 aaid 1884: 

In 1880, 1,000,000 shad fry were planted in the w:ttci*s of’ Georgiaz, 
aud in 1881, l,800,00U. This WRS the work of tlre Uiiitetl fitates Pish 
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Coinmission. I11 three years after the planting theyreturned to Gnd 
tlieir spal\.iihifi-6rol.in~s. Of the planting of l$S0,4OO,000 were release(: 
iu tlie Ohattxlioochee, at Iceville, near Atlabta. It mas-nnt expected 
t h t  these fish konlil pass 111) further tliaii Columbus till fishways wertL 
!)laced at  the obstructions a t  that place. The fry constituting this plant 
were reported to me as being the Connecticut River shad. It, is well- 
Biiowii that tlie Connecticut River shad will take the bait, a i d  tlie &ports- 
men cau fiiid in the Nortliern markets tackle for shad fishing. Thc 
Soutli Atlautic slincl do not take the bait. True t o  theii. iustincts, sliatl 
appeared in 1883 in the Chsttahoocheo ltiver below Oolumbus, and veri. 
taken with tliu hook and bait. T t  is therefore rensou:Mo to suppose thn t 
the fish thus talren were o f  tbe planting of Iceville in  ISSO. Of the 
1,800,000 shad plaiited in 1SS1,1,000,000 were released in the Ocinulgec 
at  Macon. The fish; of’ course, were due 011 their return in the spring 
of the present yhr. L have recently visited Mticou aud made care€iil 
iuvestigntiou in regard to the expected return of these fish, aiid I ai11 
pleased to say that I have nof,  been clisappointed. While there was no 
particular arrangement for catching shad-and hence tlie catch mas 
light-still they mus t  have appeared in large numbers, as D sporting 
gentleman infornied me tliat full-grown shad were taken in consider- 
able numbers, tho fisherinen standing on tbe bank of the stream and 
capturing tlieni with the dip-nPt. I mentioii these facts to show with 
what facility :I barren river can be. impressed by liberal plmtiugs of 
the shad frj-.” 

SBAD IN OCTOBx1E.-Mr. E. (r. Blackford, writing under date of Octo. 
ber 31,1884, says : 

‘‘ 1 liare to report the surprising fact that a large catch of shad has 
been talien off’ Truro, Mass.* I received quite a lot October 29, and 
hsvo telegraphed for 300 more.’x 

Under date of Nbvelnber 18, he adds: 
( 6  111 refercnce to tho shad that wore in this market from the 5th to the 

10th of Novenlber, our examiuation of them gave thq following results : 
T l ~ e  storn~clis of‘ cvery specimen were empty, except, in one instanco, 
where s~iiall qu i~ l t i t~r  of gelatinous chyme mas noted. The ov:&ies 
and sporni:iriw w r e  all small auci irnmatme. Tho largest speciuien 
weighed (i ponnds, and the mmllest 2 pounds. Their edible qualities 
were equal to  any shad that am cmght in thespring. Ono of our cus- 
tonJcrs, Judgc S,hil)man, expressed himself as believing that they wore 
as good as any sb:ul lie ever ate. 1 can also bear personal testimony to 
their cscelleuc*e, 1i:iving tried oue at a dinner party. Mr. a. R. Miller, 
editor of tlie Ncw Yorli Times, also expressccl himself in the same 
twnis.” 

* Tlie oceau tcvqorntr i ru  at linco Point,,just north of Truro, waa 430 t o  49O during 
that period.-C. W. S. 
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CARP A N D  IDES SENT TO ENGLAND.-On September 10,1884, Michael 
Beveiley, M. D., of 52 St. Gile’s street, Norwich, Englzincl, visited the 
carp ponds i n  Washington, and was so much pleased that he requested 
fish to take back with him to England. He has a srnall fish-cultural 
establishment a t  Brundall, and extended trout ponds of his own. He 
. stated that h s  had never seen in England any blue carp or leather carp, 

although he bas propagated the scale and mirror carp. 
Accordingly, September 30, the Commissioner presented to him 10 

young leather carp, 10 blue carp, and 10 golden ides. These were for- 
warded, in two cans containing about 5 gallons each, to E. G, Black- 
ford, New York, for shipment. Dr. Beverley accompanied them, to 
Liverpool upon the Cunard steamer Servia, sailing October 1, 1884. 

The carp endured the passage safely, and were placed in Dr. Beverley’s 
ponds October 4. The golden ides, however, ’were dead when he arrived 
on boarcl the Servia. That was attributed to the presence of some (le- 
composing water-weed which bad been placed in the can for the purpose, 
of affording food or for keeping the mater aerated. The carp :dso showetl 
signs of being affiected by it, but a change of water and the removal of 
the plant quickly revived them. 

I 

PRICES OF cARP.-Mr. Amos Smith, Mountain Hill, Harris County, 
Georgia, under date of November 24,1884, says : 

‘ 6  I have been selling carp during the past two years from my five 
ponds, which cover an area of 5 acres. My prices are as follows : One 
inch to 3 inches long, 10 cents each; 3 to 5 inches long, 15 cents each; 
ti to 8 inches long, 25 cents each j 8 to 10 inches long, 50 cents each ; 
10 to 12 inches long, $1 each ; 12 to 2 0  inches long, $2 each ; spawners, 
G to 12 inches long, 50 cents each ; spawners, 4 to G inches loug, 25 cents 
each.” 

STREET DUST IN,JURIOUB TO CARP.-At the United States fish ponds, 
Rashington, the last week in September, 1854, Dr. Hessel fount1 sev- 
eral thousand sickly carp in the north and east ponds, and subsequeu tly 
about 150 dead. -Upon examination small particles of iron, iron.rust, 
cinders, saw-dust, manure, &c., mere found sticking to the gills of the dead 
fish. A strong mind had prevailed for several days, blowing a large 
amount of dust from the streets into these ponds, and to this Dr. Hessel 
attributed the sickness and dehth of the carp. 

A GERMAN VIEW OF ANERICAN CARP-CULTURE.*-At a meeting 
of the fishery association of Lower Franconis, held November 7, at the 
Falcon Hotel, and numerously attended, the pre8ident of the associa- 
tion, Mr. Zenk, read a paper on the accliinetization of‘ fish, and especially 
on the introduction of the German carp into North America. 

Mr. Zenk said: bLEven in tho Old World we know that the carp has 

* From the WiirzbuSgcr Pveme, Wiirzbiirg, Bavaria, November 8, 1884. Translated 
&om the German by HERMAN JACOIISON. 
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migrated considerably, as it has been transplanted from its original 
home to morenortherly latitudes. It is uncertain whether the home of 
the carp is the Caspian Sea or whetlier it has also origi~ially been found 
in the Danube, the Rhine, and the Main. It is certain, however, that 
it  was lrnomn to the Greek8 and Romans, and that from Central and 
South Germany it has spread throughout a great part of Europe. Thus 
the Gerinau carp mas introduced in Englaiid in 1621, into Denmark in 
15G0, into Prussia in 1769, and thence into the 13altic provinces of Russia. 
Germany, however, has always remained the principal carp country, 
and nowhere else has so much attention been given to the raising of carp 
i n  ponds. In return for a number of fine good fish which the United 
States had seut to Germany, the German fishery association has, since 
1877, transmitted to America a number of live carp, especially leather 
and mirror carp. There are quite a number of interesting data relative 
to the spread of carp in America. Up to January 1,1883, Germancarp 
had been distributed in 17,860 North American waters. In 1851 they 
were iutroduced into Canada, iu 1882 into Brazil, Colombia, and Ecua- 
dor. I n  America the German carp has grown in a mmner utterly un- 
kiiomn even in our best fish-cultural establishments. There are a num- 
ber of instances to show this. Thus we have a case from Texas whore a 
carp, scarcely 4 inclies in length, had in eleven months reached the 
weight of 4 pounds 11 ounces. As a general rule carp in America in- 
crease 3 to 4 pounds in weight in a year. In  the beginning many 
American families did not relish the carp. One lady said that theleather 
carp cleserid its name, as it tasted like leather, Other'hnericans mid 
that, owing to its rapid growth, its cheapness, and because it i R  the 
iavoritc fish of the Chinese, it was thought that it would bring large 
masses of the disagreeable pig.t?il bearers to the shores of the United 
States. Gradually, however, the Americans learned to appreciate the 
carp, and quite recently a Eentuckian declared that a nicely-baked carp 
was a dish fit to set before a king as well as before a hungry fisherman. 
Others coinpare the flesh of the carp to that of the trout, or of the black 
bass, which is the fiavoritc fish of the Americans. liecently a com- 
mencement has been made in America to raise Ciirp in  ponds, and the 
Government hats constructed large carp ponds." 

Mr. Zenk drew a number of 'scientifio and practical conclusions from 
various facts connected with the acclimatization of carp in AmGrica. 
The carp thrived best in the Southern States, wliere the warm season 
is louger than in the North, and where tha carp, abandoning its Euro- 
pean habits, does not seek a winter lair, but keeps on eating all the 
year round, the production of food being very great, owing'to the 
high temperature of the water. The question with UR in Germany is, 
therefore, to place the carp in circumstances which further its growth 
as  much as possiblo; that is to say, to place them in ponds which are 
as warm as possible, and remain warm for a long time, to supply them 
with good and ample food, and to be very careful in the selection of the 
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fish which are intended for propagation. It is not impossible that tlie 
time will come when we shall import carp from North America, either 
as food-fish, or to improve our race of carp. In December, 1881, 25 
leather carp from the Government ponds at Washingtou were sent to 
Scotland. The gregarious habits of the carp have already begun to' 
influence American carp-culturists, and their number iu the United 
States has greatly increased. 

CARP IN RIVERS.-writing from Quiiicy, Ill., uxitler date of Deceni- 
ber 9, 1884, Mr. S. P. Bartlett, secretary of the Illiuois State fish com- 
mission, reports that he had that morning received :L carp weighing 
nearly 8 pounds, which had been caught in the Illinois River. It  is 
supposed to h a w  escaped froin some overflowed pond. He adds that 
quite a number have been caughb from time to t ime along tho Missis- 
sippi River. 

STOCKING STREAMS WITE cARP.-Writing from Saint Louis, De- 
cember 14, 1884, Mr. I. G. w. Steeclman, chairman of the Missouri fish 
commission, states that he is now stocking public waters with 700 
spawners and 60,000 young carp, haviug procurhd a bountiful supply 
from the summer's crop. 

CARP PLANTED I N  TALLAPOOSA RIvER.-Writing from Atlf;USti%, 
Ba., December 13, 1884, Mr. Newton Sinimo~is in charge of Fish Com- 
mission Car No. 2, reports that he has planted 1,700 scale carp, in good 
condition, i n  Tallapoosa River, at fhe  nearest point to Tallapoosa 'City, 
about 2 miles distant. 

CARP PLANTED I N  ARKANSAS AND RED RIVERS.-on January 4, 
1885, Mr. Simmons planted 2,500 scale carp in the Arkatnsas River at 
the crossing of the Missouri and Texas Pacific Railro'ad, and 2,500 in 
the lZed ltiver at Denison City, Tex. A previous plant of 1,500 wbs 
made in Trinity Itiver, Texas, early in 1884. 

CALIFORNIA TROUT I N  NEBRASICA.-~~riting from Omaha, Nebr., 
under date of January 3,1885, Mr. B. E. B. Eennedy, one of the State 
commissioners, says : '' If the usual suceess in taking eggs of the C d -  
ifornia trout (8ahzZo i d e a )  a t  the U. 8. station, Baird, Cal., attends 
this year's operations we desire another lot. We bare great faith in 
the ultimate acclimation and succeseful cnltivation of this fish in cei*-- 
fain parts of our State. With those limetofore obtnined our success has 
been somewhat unfortunate. The first lot, which lied niadk excellent 
growth at two years old, were, in one night, stolen slitire from the pond 
in which they were lrept. Of those rcceived Inter .we have it goodly 
number, and they are doing well--as well as those received last year. 
With one other lot of' 10,000 we hope to establish ourselves securely in 
the production of all we need for future 
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A MOVING HATCHERY.-h the evening of February 9th one of the 
Fish Commission c8rs left Washington for New Orleans, having on. 
board, among other things, 200,000 whitefish eggs. These were to be 
taken to New Orleans and hatched for the exhibition. All arrangements 
had been made for holding them in circulation in water while en route. 
Unexpectedly, the handling of them caused hatching to commence, and 
Colonel McDonald, who was in charge, found himself confronted with the 
problem of transferri'ng and collecting the fry while the car was in rapid 
motion, i t  being attached to a passenger train. The experiment, how- 
ever, proved perfectly satisfactory, the hatching-jars worked just as well 
in the car as on the  hatching tables at the hatchery. The fry were col- 
lected in aquaria as fast as hatched. The circulation of water was ob- 
tained by use of the tanks in the upper part of the car, which are refilled 
by pumping as often as necessary. 

TRIP O P  CAR NO. 3 TO MICHIGbN.-On November 7,1884, Mr. Ellis 
took on board a t  Central Station 17,000 carp, 200 goldfish, 12 ides, and 
6 adult carp. He left Washington that evening and arrived at Colum- 
bus, Ohio, on the afternoon of the Sth. Here he delivered to the Ohio 
cornmimion 85 pails containing 4,000 carp.. On the 10th he delivered 
to four express companies a total of 341 pails of carp for applicants in 
Ohio. November l l th ,  at Indianapolis, he delivered to three express 
companies 235 pails of carp for applicants in Indiana. From Indian- 
apolis, the Wabash, Saint Louis and Pacific Bailroad furnished free 
transportation to Toledo, which city was reached in the evening of the 
12th. From this point the Flint and Pere Marquette Railroad furnished 
free transportation to North\.ille. On the 13th, 41 pails of carp were 
delivered to the American Bxpress Company for applicants in Michi- 
gan, and the G large carp with 750 small ones to Mr. Clark for filling 
later orders. 

There mere received from Mr. Clark 10,000 trout eggs, 20 large white- 
fish, and 25 small whitefish to be tra'nsported to Washington. The car 
left Northville a t  1.20 a. m., November 14. A t  Monroe it took on board 
25 large whitefish weighing from 24 to 8 pounds each, received from Mr. 
8. Root. The return passage was by way of Toledo, Pittsburgh, and 
Harrisburg. The car reached Washington November 16, having trav- 
d e d  1,778 miles. The 10,000 trout eggs weredelivered a t  Central Station 
to be hatched. A part of the large whitefish died in transit, but the 
remainder were' delivered at Central Station. Several of those white- 
fish are now (April 1, 1885) in the tanks at Central Station, and appear 
to be in good condition. 

OARP FISHING.-The following is from a letter by Baron P. Tcher- 
kasso$ published in the Fishing Gazette Of January 3, 1885 : 

I n  the southern part of Russia carp are very plentiful, and sometimes 
attain the enormous weight of GO pounds. The largest specimen taken 
with rod and line which I have heard ofweighed 369 pounds. The tackle 
on which it was captured was of the most genuine W ~ t h e s p r o p ~ ~  descrip- 
tion. 

About 37 carp were lost on the trip. 
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In this pert of the country these fish are fairly plentiful, and if they 
do not attain the above-mentioned enormous weight, still, 20-pounders. 
are by no means uncommon; though it  must be owned thq7 seldom are 
taken with rod and line. The largest I ever caught weighed It pouncls, 
and he ran out a t  least 70 yards of line before 1 succeeded in stopping 
him, the rod all the time bending like a bow. 

The season for carp generally opens between the 14th of July and 
the 2d of August. It continues sometimes a8 late a8 the end of Sep- 
tember or middle of October. 

The best baits are cockchafer grubs, those from Q inch to 1 inch in 
length being by far the most killing; maiden lobs, brandlings, marsh- 
worms, wasp grubs, gentles, boiled potatoes, creed wheat, and bread 
paste. Of all these baits cockchgfer grubs and mnrshworms are, ac- 
cording to my experience, the most killing ones; but on other rivers 
where I have had no opportunity to fish, creed wheat is the bait. As 
to ground-baits, those most generally used are buckwheat, groats, and 
rye, well boiled; sometimes curd is used, as well as well-boiled potatoes, 
mashed and kneaded into balls about the size of a hen’s egg. 

The best time of day is between one hour before sunrise and 110011 ; 
but, &range enough, one day you get all your fish just before or soon 
after sunrise; another, you get them between 10 o’clock arid noou. 
When the carp are ‘ion77 I have known as manj as 0 being caught froin 
half-past 9 to 11 o’clock, 6 fish smashing the tackle during this time. 
Those caught averttgcd 4 pounds each. 

This gear’s carp fishing has been an utter failure. The bream, on 
the contrary, were, for about t w o  weeks well so that I seldom 
failed to get my 25 to 35 pouncls in a morning’s fishing from 3 till 9 
o’clock. 

Speaking of baits, I think it may not be uninteresting to say that 
cockchaffer grubs are a most killing bait for master chavin. Ruother 
most killing bait for this gentleman being tbe raw tail of a crayfish. 
The length of this tail should uot exceed If inches. It is much easier to 
peel wheu slightly parboiled j but in point of attractiveness, according 
to my experience aud many of niy countrymen, it is not to be compared 
with the raw bait. 

FISH-UULTURE IN ILLmoIs,-Writiiig from Quincy, Ill., January 
10, 1885, Mr. S .  P. Bartlett, secretary of the State commission, s a p  
the board has not spent very much money on trout and salmon, but has 
done a good deal in planting native fish in their waters and with ex- 
cellent reaults. During November and December the State board re- 
ceived 5,000 communicattions relativo to carp. 

FISII-CIULTTJRE IN WYOMING T E R R ~ I ~ ~ E Y . -  Writing from Cheyenne 
aQont January S, 1885, Mr. H. J. Maynard says: 

‘‘ The Territorial legislature has macle an appropriation with which me 
haw built a small but complete Iiatchinp house, and we are now SUCCOSS- 

fully hatching whitefish and lake-trout eggs received from the United 
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States Commission, Several small. plantings of New Bngland trout in 
the Territory have succeeded most admirably. These have grown within 
4 years’ to weigh over 3 pounds in the Little Laramie River. It is 
thought that this will be a useful fish for all the streams of the Terri- 

PROPAGATING TROUT IN EENTUCKY .-Writing from Louisville, Jan- 
uary 10,1885, Mr. J. N. NeeIley says : 

“Early in 1880 I received a can of trout which I placed in niy pond 
and spring streams. I guarded them carefully and had the satisfaction 
of having hundreds of beautiful trout. So jealous of them was I lhat 
I never took one or allowed a,ny one else to  do so, In the spring of 1883 
a water spout burst the banks of my reservoir arid my tront went into 
Gun River. My father picked up a number in the sand (9 to 13 iiiches 
long) and gave them to the neighbors. I spent two weeks them last fall 
and found trout in all the small streams running into Gun River, aut1 
am well satisfied that I have stocked the stream. Fishermen come from 
all parts of the country to get; a, chaiice a t  thew. A conductor on the 
Michigan and Ohio Road told me that he took 14 in  an 

Mr. G. W. Delawder, one of the Maryland fish cornmissioners, writiiig 
under date of Oakland, Pebriiary S, 1885, sags: 

“ I n  1882 or 1883, I got from you 5,000 California tront eggs, and from 
this lot have already sent yon specimens of young. I also received land- 
locked salmon eggs. Both lots of young were deposited in Deep Creek, 
and the yearlings of’ both were tnlren last summer by lioolr a,ud liue, 
showing a most wonderful ilevelopment. Wheii the spring o1)ens I 
shall be able to show tho progress they have macle for the second year. 
Deep Creek hhs a moriderf~il depth, an abnndnnce of’ food, pure water, 
and is capable of maintaining large fish, and a, great number of’theni.” 

TROUT FOR SALE.-l%r. George A. Starkey, of Troy, N. H., states 
that he has 1,000,000 trout eggs ready for shipment in Janllary, 1885, 
and that from February 1 to April 1 he will have in the l\lonailnock 
trout ponds a considerable quantity of fry for sale. His prices are as 
follows : 

tory.” 

CULTIVATION. OB CALIFORNIA TROUT AND LAND-LOCKED 8ALMON.- 

TROUT EGGS. 

Per thousand, up to 10,000 .................................. 82 75 
‘Per thonsand, over 10,000 up to 25,000 ...................... 
,Per thousand, over 25,000 ................................... 

2 60 
2 25 

TROUT FRY, THREE MONTHS OLD. 

Per thousand, up to 10,000 .................................. $5 00 
Per thousand, over 10,000 up to 25,000 ....................... 4 50 
Per thousand, over 25,000 ................................... 4 00 
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CODFISH T I E E N  OFF THE UOAST OF NOIGTH OAROLINA.-Mr. B. G. 
Blackford, of Fulton Market, NetV Pork, writing under date of Febru- 
ary 19,1885, saye: ((1 had yesterday a codfish, weighing 64 pounds, 
that waa caught off the coast of North Carolina in shad nets.” 

Omo.-The following list is furnished under sate of February 12,1885: 
Common goldfi.eh: 

Small and medium ... ___. ____.. ...__.. -.-- - _ _  - .... .__ _ _ _  _ _  ___. _ _  ___. oach.. $0 25 
Large ............................................................. do ... 50 

Fringetail, sma1Lana medium. ..-. . . -. --. ----. . . . --. . . .. . -. . . . __. .$2 50 to 10 00 

PRIUE LIST O F  HUGO MULERTT, 607 RAUE STREET, ~IlVUINNATI, 

Japanerte goldfish : 

50 
1 00 
50 

1 00 
6 00 
25 

1 00 

25 
60 

25 
15 
20 
5 
25 
10 
35 
15 
2!5 
40 
40 
10 
25 
50 
25 

10 
25 
25 
50 

2 00 
50 
25 
25 
25 

B 
25 
25 
%5 
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Iris (a6sorted) - - - - . . - -. . - - ~. _. - - -. -. .__. . . - -. . - . - - - - -. - - - - - - - -. . . . - -. .each.. $0 10 
Cyporus s1ternifi)lius. - -. - . - -. -. - -. . - - -t . .-. . - - - -. . - - - -. - -. - - -. - . - - - - - . .do .. - 25 
Ccratophyllom domersum . . - - . - -. - - - - ~ - - - -. . - - - --. -. - - - - . - -. -. - -. pop bunch. - 10 
Myriophyllum spicotum - - -. . -. - ._ - - . - -. - - - - - - - - - - - -. - - - - - . . - - -. -. - - - -. .do.. - 15 
Ludwigio floride - - - - -. -, . - - - . __. . - - - _ _  . - - - -. - - - - . -. - -. . . - - . -. - - -. - .-..do.. . 25 
Amcharis muadonuis - ~ - -. ~ - - - - _ _  -. - - -. . - - - -. - - - - -. . - - - - - . . - - -. - -. - - -. -do-. . 10 
Cnbombn, viridifolia and rosafolio . . - - - - . - - -. . . - - - - - . - - -. . - - - -. . - - - -. ..do. -. 25 
Potsruogoton crispus ---I - - -. . - -. . - -. _ _  - - -. . . -. - - - - . - - - .__. - ..: . -. - .-..do -. . 15 
Vollimorio spiralis. - ~ - - - - -. - -. . - - -. - . - - - -. - -. . - - - - . . . . -. . - - -. . - -. - ---.each. - 10 
Utricularki vulgaris. - - - -. . -. - . . - - -. -. -. . - - - -. . _ _  - -. - -. - - - - - . - - __. . - :-..do. - ~ 10 
Lemua minor . ___. - - .__ - -. - - - - _ _  - - __. .____. . - _ _ _ _  ._. - -. -_.. .__.per mass.. 30 

APPEARANOE O F  VARIOUS KINDS O F  ~ISl I . -~r i t ing  under date of 
May 18, 1885, Mr. Fredcric Stanly, keeper of the Fourth Cliff life-sav- 
ing station, a t  Scituate, Mass., states that the first mackerel inade their 
appearance off Scitaate May 17,1855. 

The keeper of the Cape Pear life-saving station, Mr. Dunbar Davis, 
writes that a small school of moilhaden made its appearance in the vi- 
cinity of that station May 10, 1885. There were no otlrer fish visible 
exwpt porpoise, which remaiii on the coast the year round. 

Mr. David A. Vail, keeper of the Tiauna life-saving station, a t  At- 
laiitioville, N. Y., vritos that alewives first appeared on that coast Feb- 
ruary 26 ; porgies, April 20 ; sea-robius, April 22 ; mztclrerel, April 30 ; 
butterfidi, April 30. ' 

Mr. N. B. Iiich, keeper ofParramore7s Bench life-saving station, writes 
from Wach:il,reague, Vo., that tlie steamer Daisy canght 60,000 men- 
haden on that coast May 19, being the first token in tlie semon of 1885. 

Mr. G. A. Veeder, keeper of the Surfside life-saving station, Nan- 
tnclret, Mass., states that the first codfish of tho season was caught off 
Siirfside statiou April 7, 1SS5, abont 14 miles from tho &how, in about 
8 fathoins of mater. The fish w~ould average about 8 pounds each. The 
people here generally caihl codfish froin March to the fore part of June, 
after which tlis cod start off for deeper mater, 15 or 20 miles Srom shore. 
Very little spawn is found in them in t h e  spring. Fish caught in tho 
8pring are much larger than those caught in the fall. Fish strike in 
about the last pnrtrt of October atid stay around until the middle of De- 
cember. In miid winters the~7 are around all winter, but w~ lrare to go 
ihrther offshore for them; we fiud much more spawn in them in fall then 
in qiring. 

TIIE FIRST MENIXADEN.-A small school of'uiauhaclen was seen going' 
north April 23, 1885, by the employ6s of tho Great Egg life-savihg sta- 
tion, located G miles below Rbsecom light, on the New Jerscy coast. The 
keeper, Mr. L. 1'. Casto, whose post-oftlce address is Atlantic Oity,'N. J., 
kiiidly forwards the information. 

MOVEXENTS OF SnAD.-On the morning of April 17,1885, Mr. E. G. 
B1acl;f'ord, of Fulton Market, received from New Bedford, Mass., tweuty- 
two shad that had been caught in that vicinity. They were large, 
wGighing from 66 to (i puuc l s  each, ; ~ u d  l l t ~ I  every charnotoristic oftiig 
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Coniiecticut Biver shad, He supposed these specimeiis to be froin a 
scliool of shad which was waiting for a rise in temperature before mak- 
ing for the Couuecticnt River. 

BAIT FOR LOBS~LTRS.-A. C. Smith, M. D., who lives a t  Nowcastle, 
Ne% Brunswick, writ iug under date of February 23, 1SS5, say6 that the 
most successful method of attracting lobsters’is by placing in the traps 
mackerel refuse, suspended in  closed cotton bags. This illustrates the 
keen seuse of smell possessed by t’he lobsters. 

Since the publication of Dr. Smith’s notes on page 121 of this volume, 
he states that he has learned t h a t  lobsters are found on the o9ast of 
Labrador. 1 

SAWDUST INJURIOUS TO 1wm-Mr. 5. J. Brown, of Ludiugton, 
Mich., writing under date of June  3, 1553, states that mill-owners a t  
Ludington and other places have clumped large quantities of sawdust 
and shiugle shavings iuto Lake Michigan, covering the bed of the lake 
for miles in a nianrier that destroys the feecling grounds of tlie fish. 

TROUT PLANTED IN MICHIGAN.--nfr. J. E. Biissett, of Ypsilmti, 
Mich., urider (late of Pebruary 2, reports that 25,000 lake trout obtaiued 
from tho Northville hatchery last May were planted in a lake at  Locli, 
10 iiiiles southwest from Ann Arbor. A few which were saved out were 
put in a sniall reservoir and grew finely, but those in the 1;iko hikre not 
yet been heard from. 

Mr. Bassett has in his own poiids both brook trout’ and Califorilia 
trout of different weights, from 29 pounds down to yearlings. Ha has 
fed them through the ice this winter with chopped liver. 

Oue thousand California trout fry obtained from Nortliville he planted 
in a broolr 2 miles southwest of Ypsilanti. He reports that they have 
done well, and that a few of them were taken last November by p:brties 
fishing for bait minnows. 

TROUT ’AND WATER SNAImS.-Mr. P. Best, O f  Andover, England, 
has a trout which was found dead iu shallow water with about 18 inches 
of the body of’ a water snake protruding from its mouth. Tile fish was 
carefully opened, and in it was fouud a partially digested sualic, meas- 
uring 27 inches. When alive it must liavo been longer, as its head was 
goue. That it had been swallowed hlive was proren by the fact that; 
the stomach of the trout had been bitten by the snake. It is well known 
that trout are fond of eels, and it is possible that the trout mistook the 
water siialro for an eel. 

D.: of 137 East Fiftieth street, New York, under date of October 22,1884, 
say: “As to the ca’rp served-at the last dinner of the Ichthyophagous 
Club, I mould say that its flavor and the general character of the meat 
were identical with thyt of the carp I have frequently eaten in Qer- 
inany aud Austria. In fact, if I had been blindfolded I would have im- 
mediately recognized the fish by its flavor. To some the sweetish char- 
wter Qf the carp’s meat is an objection j this is overcome on tho Uoa- 

* 
OPINION ON EDlBLE QUALITIES O F  THE CARl’.-E. 0. ‘Spitzka, M. 
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tineut by preparing it with piquant sauces and spicing somewhat on 
the same plan that the sweet flavor of the rabbit is neutralized in the 
better class of preparations made of that animal’s meat’.” 

River published in 1577, Holinshed spoke of carp as not ‘( long siuce 
brought over into England.” John Taverner referred to carp in his 
‘( CertainExperiments Concerning Fish and Fruit,?’printed in 1600. Ger- 
van Markham freely spoke of it in his ((Art of Angling,” published in 
1613. In  1532 entries appeared in the royal accounts of rewards to 
persons to bring carp to the King. 

FISH AT CENTRAL STATION.-utIder date of December 16,l&S4, Mr. 
J. E. Brown reporta : ( 6  There are at Central Station, this date, 215,000 
small leather carp, 500 small scale carp, 400 blue carp, 600 tench, and 
175 yearling leather carp. The whitefish delivered here by car No. 3 
me in fine condition and I think will winter nicely. There are fourteen 
of last year’s crop, and one two-year old and four large ones that would 
weigh 4 or 5 pounds each. All the above fish are in splendid 

the Hungarian Rovartani Lapok for December last, L. Bir6 states 
a that the l a r v ~  of some Libellula (species not determined) hare made 
such ravages in the piscicultural establishment of Count Pulffy a t  Szo- 
molhy that in a pond in which 50,000 young fish were placed in the 
spring of 1884, only 54 could be found tho following September, bnt 
there was a large quantity of the larvs  of the Libelbla referred to. 

FISH EATEN BY MUSKRATS.-Mr. A. A. Mosher, Writing from Spirit 
Lake, Iowa, under date of April 27,1885, says : “A muskrat got into ;I 
large box containing water 1 foot deep where there were minnows from 
2 to 4 inches long. Ho caught a number and at0 all bu t  the heads, which 
we found lying on the bottom.” 

CSE O F  GIANT KELP STEMS BY THE INDIANS.-Mr. James a. Swan, 
writing, under date of February 14,1885, from Port Toansend, Wash., 
says : ‘L I was fortunate yesterday in seeing some Fort ltupert Indians 
who live a t  the northeast part of Vancouver Island, near Nawitti. The 
Port Rupert band of Nimpkish Indians make great use of the giant kelp 
sterns (Nereo&tis). Their method is to first peel off the outer cuticle of 
the kelp, then place it over a slow fire, and as it dries the salt exudes 
and forms a crust. This is rhbbed off and tho kelp stem blown up full 
of wind, and again hung up to dry for a brief period. It is then again 
rubbccl and blown full of air. This process is repeated until thc kelp 
is of a leathery Consistence, and i t  is  then used to hold dogfish oil and is 
equal to an India-rubber tube. The Indians I referred to have promised 
to prepare me a quantity, which, when received, I will forward to you. 
I will also have a barrel filled with the green kelp, leaves and all, and 
fill the barrel with strong pickle. This will give an opportunity of test. 
m i  the vegetable in its green and prepared state,” 

CARP IN ENGLAND 300 YEARS AGO.-h a dc2SCriptiOn O f  the Thames 

I)ESTRUCTION O F  YOUNG FISH BY LARVB OF DRAGON-PLIES.-IU 
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Vel. IT, No. (3. Washington, D. C ;  April 1, 1885. 
- 

20.-RBSUETB OF PLANTING YOUNG W€IITEFIBIA IN LAKE ERIE.- 
WIIAT TIfE FIBHEICMEN T R 1 R . H  O F  W E P T E F l S H  P R O P A B A T I O N .  

By FRANK N. CLARK. 

After the close of the fishing season of 1884 in Lake Erie, I begau 
au inquiry to ascertain whether there had been ail increase or decrease 
in the catch of whitefish as compared with that of former seasons. 
The investigation was conducted by personal interviews, through a rep- 
resentative, a practical fisherman, with the leading fishermen and deal- 
ers, and covers most of the important fisheries of that part of the lake. 
Dom Erie, Pa., westward to Toledo, Ohio. The results are most grati- 
fying, as it i5 conceded by all and shown by the reports that the aggre- 
gate catch of whitefish was considerably in excess of that of any season 
for severd years. The results are also especially encouraging to fish- 
ciilturists, as all the facts and statements point to but one conclusion; 
namelx, that the increase i s  due to the planting of young 'fish from the 
hatcheries. 

No disappointment would havo been felt had there been no percepti- 
ble increase, as much was required to o&et the extensive and exhanst- 
ive fishing carried on all over the lake, on both the spawning and feeding 
grounds, which was chusiug a gradual decrease of the catch. For many 
years every spawning ground had been literally covered with nets dur- 
ing the spawning season, while hundreds of gill-nets have been em- 
ployed on the feeding grounds in deeper waters and thrown across the 
path' of the runs toward th0 spawning grounds. I n  110 other of the 
meat lakes has the fishing industry boen pursued with greater gersist- 
ence and skill than in Lake Erie. Notwithstanding this, howerer, we 
find t,hat not only has the decrease been arrested, bat that there is a, 
tangible and satisfactory increase. 

Tho figures given below show in round numbers the aggregate plant- 
ings of whitefish fry in Lake Eric, from the beginning of the work, by 
the United States and Ohio. and Michigan Fish Oommissions. Sonlo 
1)lants were also inado by the Canadian Commission during the years 
~iientioned, but I ;m unable to give the figures : 
Spring of 1876. ......................................... 150,000 
Sl~ring of 1876. ........................................ 300,000 
Spring of 1877.. ........................................ 450,000 
Spring of 1878. ........................................ 12,000,000 
Spring of .1879, ........................................ 7,000,000 
Spring of 1880.. ....................................... 7,000,000 
Spring of 1881.. ........................................ 13,000,000 

\ 

Spring of 1882.. ....................................... 42,000,000 
BUll.'U. S. 3'. '(I., 85-8 
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These figures include the latest plantings that could possibly be 
called due in the fall 01 1884. Under the current method of  computing 
the numbers of young fish i n  tanks and cans, there is no doubt that 
the estimates shown in the above figures are much too large. 

Following are a number of statement8s from fishermen and dealers, in  
substantially the exact language of the parties making them, with re- 
gard to  the catch and the value of fish propagation and’planting : 

L. Streuber, Erie, Pa., says: “Am a dealer and shipper o f  froLen 
fish, and fish considerable twine. Can give you the figures of my catch 
for only the past two seasons, which is as follows : Catch of whitefish 
for 1883, 110 tons ; 1884,150 tons. I believe the propegatioxi of white- 
fish to be a great help toward keeping upastock in thelakes; so much 
so that I ani doing all I can to get a hatchery started here, believing i t  
will pay.” 

C. D. Carter, another‘ (lealer and fisherman in the same city, sags : 
(6  My catch of whitefish for the past two years‘is as follows: 1883, 175 
tons; 1884,225 tons. I think that the planting of young whitefish in 
Lake Brie has already done a great good toward keeping up and increai- 
ing the stock of whitefish in its waters. I hope to see the hatcheries 
kept up, and would like to Nee one here in Erie, believing we have :I 
good location f& one, and that it is a good point to plant fish from, RB 

there are no carnivorous fish caught a t  tlie season of the year when the 
young fish would be put in.” 

John Harlow & Co., of Erie, make the following statemcut: “For the 
past five years our annual catch of whitefish has been about 150 tons, 
until 1884, when i t  was 200 tons. The increase of IjO tons I attribute 
to the planting of young whitefish from the hatcheries. I am w r y  
much in favor of the planting, and hope it will be kept up, as I am sat- 
isfied that it is of great benefit to the fishing interest of the lake. A 
few seasons since we commenced catching very small whitefish-sc 
small that we had to get smeller-meshed nets, and now me are getting a 
larger class of fish again.” 

H. Dive], fish dealer and practical fisherman, also of Erie, tjays: 
“1 have been fishing for somo time, and think the \rliiteEsh for the 
past three years have been increasing. I can give the figures of my 
catch only for the past two seasons, as follows: 1883, 30 tons; 1884, 50 
tons. I think the business of hatching and planting ,is of great ben- 
efit in keeping up the stock ; for, with the increase of twine, the white- 
fish must Boon be caught off if nothing is done to keep tlie stock good. 
There can be no reasonable doubt about the youog fish liviiig and be- 
coming full grown. They‘stand just a8 good a chance a s  those hatched 
naturally, their danger from carnivorous fishes being no greater than 
those hatched ou the reefij.7, 

B. Divel, of Erie, gives similar testimony: “My catch OS whiteiish has 
improved fos two or three years. The Egures Sor the last two seasom 
are: 1883, 30 t o w ;  1884, 50 tons. From the fact that whitefish are 

, 
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steadily increasing in numbers. I beliere the hatching and planting of 
the young is a success, and the oausb of t1ie increi~se.” 

Charles Joles, of Erie, a gill-net fislicrnian, says: “1 fish gill-nets oft‘ 
Elk Creek. Cannot say how inairy whitefish I cnught in the different 
years, but know I caught more in 1584 than in any season for several 
years. I attribute the gain to tliu planting of young fish at the upper 
elid of the lake. I am satisfied that were i t  not for this whitefish would 
become so scarce that it would riot pay to fish for them.” 

Rudolph Sifield, of North Bass Island, says : ‘( 1 fish with pound-nets 
and own some gill-nets, but would ~villingly put the latter in a pile and 
burn them if gill-net fishing could bo prohibited. Gill-nets are a great 
detriment to natural propap:ttion, :is they i ~ r e  set OLI the reefs in spawn- 
ing time, right whore the fish go to breed, and the schools are broken up 
or tlriven off entirely, and the eggs are then deposited in tho mud and 
never hatch. Good results may 110m be seen lrom fish planting, but 
tho business has not been carried on long oiiough nor 011 a sufficieiit 
scale to tell what i t  will do in tlia long run.’) 

Siniori Fox, of North Bass, gives his opinion thus: ‘;Have been in 
tlie fishing business for years, and until the past se~soii  never believed 
there would be any results from the p1t1,uting o i  young fish. Now I 
a m  fully convinced that good results :we to be seeii, :md if i t  is con- 
tinued great, results mill f0ll0-w.~~ 

Jasper Snide, of North Bass, says : ‘‘ Our twine caught a few more 
.wh‘itefish in l S Y 4  than in 1583, :md 1 think wo should have done still 
better but for the unfhvorablc fishiiig weather, it being so still that the 
fish remained on tlis rcefs beyond our nets contiiiuously uiitil we got 
thoso 1ie:bvy blo~vs, ivliich drove tlieni off entirely. Formerly I did not 
have any faith in tlic planting of youiig whitefish, but am now, sure 
wo o m  see good results. We iiow catch a great many of a siiialler 
class of fish which we iicvcr did befo~o tho planting was coinnienced; 
and if the stock liad not been kept up in some other than tho natural 
way they inust have ilecrqaseci in nunibers, and we cniiiiot see that they 

George Axtell, of North lhxs, states : ‘L \Vliitcfisli are increasing i n  
riunibers a11 the tiinc, at least tliis is true of my  OW^ iicts, and I feel 
certain that i t  is owing to the planting of young fish from the hkitch- 
eries. Last fall I c:iught numbers of s111;dl whitefish, such as I never 
before snw caught in g i l l -n~ t s .~~  

William Axtell, practJcd fisherman, of North Bass, says : (( I know 
that the plaaitiug 01 young fish is :I grctit help. to the fisliiiig industry. 
Would like to scc more hatcheries put up-enough to talro care of all 
the e g i s  that could be talten.” 

Eugene McPi111, clerk of tlic steaiixr Jay Oooke, freight and passengor 
boat pIying lwtwecli tho slands and Sniidusliy, says : ‘6 I tliiiik thero 
is ail increase in tho catc I 1 of nrhi tefisli, hid I suppose the planting must 
account for it, We ciiiied from tho islands in 1883 about 133,000 

’ 

~ 

have for a fellr yctlrs.77 
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pounds of whitefish, and in 1884,170,000 pounds ; an increse of 19 tons 
for 1884?’ 

Gearge Winne, of Locust Point, says: 6 6 1  fish gill-nets on the reefs 
off Toussaint Point. In 1883 I caught 2 tons of whitefish from 60 nets, 
and in 1884, 6 tons from 36 nets. A few years ago it got so it did not 
pay to go out on the reefs to fish, and I quit and went sailing. Since 
the planting of young whitefish has been carried on fislt have become 
more numerous and I have done very well fishing, but best this last 
fall. Think if the planting is not: kept up whitefish will soon become 
scarce again. Think a much greater percentage of eggs put into hatch- 
eries will live to become mature fish than those deposited on the reefs 
by the fish themselves, for the reason that the former are protected 
from their enemies while hatching, and after the young fish are planted 
their chances are just as good.” 

M. Shepherd, also of Locust Point, states: “Am fishing 1.5 pound- 
nets off Locust Point. My catch the past season was about as usual- 
110 material difference. Think the hatching business a good thing, but 
the proper place for a hatcherx is on one of the islands ; then the eggs 

I would have the natural water, and when the. fish are planted there 
would be no change from the water they were hatched into that which 
they are planted in.” 

Nelson Parsons, a practical fisherman of Vermillion, says: u I have 
watched the fishing interests very closely for a number of years, and 
noticed that whitefish were steadily decreasing in numbers, until tho 
supply was replenished by the planting of young fish from the hatch- 
eries. If  something of the kind had not been done, I think that white- 
fish would, er0 this, have become so scarce that it would not pay to fish 
for them. Formerly, we used to catch whitefish of all sizes at the same 
time,but this season at Cleveland, where I was, the fish were nearly all of 
one size-looked as if they were all of the same age, and I believe they 
were a school of the planted fish. I think if fishing is continued it must 
be done in this way.” 

Edson & Nichols, of Vermillion, caught one ton less of whitefish in 
1884 than in 1883, but say : We do not attribute the falling 08 to a 
growing scarcity, but to tbe direction and amount of wind, which is 
everything to us here in the fishing season. We think the hatching 
business of great importance, and the only-way of keeping up the 
fishing industry.” 

Bert Parsons, also of Vermillion, caught no more whitefish in his 
pound-nets off Vermillion in 1884 than in 1883, but caught double the 
number in his gill-nets near the islands. He says : 6‘ I think,if there 
had been favorable winds for pound-net fishing we would have caught 
more than double the amount of .whitefish in our pound-nets last fall. I 
know the business of planting.has been of great benofit, for in my gill- 
nets fished about the islands I caught double the quantity lest fa11 that 
I did the year before. The figures are : 1883, 5 tons; 1884,lO tons.:’ 

. 
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Leidheiser, of Vermillion, says J “ I cannot give the amount of my 

catch, but it was rather light, owing to the unfavorable winds we had 
for our coast, I think the hatcheries are all right, and do zt. great deal 
towsrd keeping up the stock, and that the business should be contin- 
ued and extended beyond where it now is.” 

Post 62 Go., of Sanduslry, give some excellent testimony : ‘I Yes, sir j 
I know that the business of propagating whitefish is a great benefit. 
In fact, if the United States and State hatcheries were to cease work- 
ing I believe i t  would pay the fishermen and dealers to continue it them- 
selves. I would be willing to be taxed my share for supporting it. I 
understand that at Erie and Dunkirk a great many small whitefish 
were taken weighing a pound to a pound and a half, which was aever 
done until the last two or three years, and they increase year by year, 
which is good proof that they are some of the planted fish. 

“1 received the fish from 100 pound-nets last year (1883) and from 
110 this year (1884), with the following results : 1883,40 tons whitefish; 
1884, 80 tons whitefish. 

((Whitefish are not BOW decreasing; but from the number of pound 
and gill-nets in u8e to catch them, a decrease is sure to follow unless the 
artificial hatching is continued to keep up the supply. 

“1 am opposed to fishing such long strings of pound-nets, and think 
the gill-netting needs regulating. The gill-netters commence away 
down below, off Buffalo and Erie, in deep water, and fish all summer ; 
then, as the fish move up toward the head of the lake to the spawning 
grounds, the nets are moved,right along with the runs, so that they ar6 
hunted almost the year round, which is done with no other kind of fish.” 

Harry Molyneux, of Sandusky, gives some valuable testimony : (‘Am 
a practicd gill-net fisherman. A few years ago fishing on the island 
reefs got so poor that I gave up going there ; but in the fall of 1882 I 
tried it again an’d did very well. In the fall of 1883 I caught double 
the amount of whitefish I did the fall before; and this last fall I caught 
almost twice as many 8s in 1883. 

‘‘1 credit all the iiicrentje to hatching and planting, and would like 
to see more hatcheries.” 

William Behburg, pound-net fisherman, of Middle Bass Island, says : 
“Think the hatching a good thing, but the planting has not been prop- 
erly done long epough to tell really how much benefit it is toward 
keeping up the supply of whitefish. Think the supply could be kept 
up in Lake Erie 1)s prohibiting gill-net fishing west of Eelly’s Island, 
Which would give the fish a chance to breed on the natural spawning 
reefs, where the gill-nets are now placed.” 

Caspar” Voight, of Sandusky, sgys : ‘‘ My catch ‘of whitefish in the 
Past two seasons was as follbws: 1883, from 36 pound-nets, 37 tons; 
1884, from 35 pound-nets, 45 tons. 

‘‘ I have, not though6 much about the hatching business, but it must 

’ 
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do some good; at least, there seems to be an increase in whitefish the 
past two or three years.” 

Simon Schact, of Sanduslry, says : ‘L My catch for the past two sea- 
sons is as follows: 1583, 42 pound-nets, 40 tons whitefish j 1884,48 
pound-nets, 50 tons whitefish. 

( 6  I believe the planting of fry to be a. good thing, and the only way 
the fishing can be kept up. I fear, however, that the way the gill-net- 
ters are catching them, and going on the breeding grounds and dis- 
turbing them while spawning, will do inore liarm than the hatcheries 
can do good. The fishermen down at  Erie and Dunlrirk receive the most 
benefit from the planting, as they fish with gill nets all summer, and 
are using smaller-meshed nets every season on purpose to catch the 
small whitefish.” 

Lay Brothers, OS SanduaIry, say : ‘(Our catch of whitefish €or the past 
two seasons was as follows: 15S3, from 20 pound-nets, 16 tons; 1554, 
from 30 pound-nets, 26 tons. 

6‘ We think i t  is plain to see that there is a benefit to be derived from 
the hatcheries, and would like to see as many in operation as there are 

Dewey & Co., of Toledo, say : (‘ Our catch the past season was rather 
light. We do not attribute ’this to a scarcity of whitefish, but to t ie  
unfavorable wiuds that prevailed on our Monroe coast grounds all tho 
fall until B late date; then, j u s t  as the fish brgan to come on, we liad 
two severe blows from the west, which drove the fish from the shore, 
and they did not come back, or, if they did, we did not get them, as our 
twine was out. 

‘6 We think the business of planting xoung fish an excelIent thing; 
can see no reason v h y  it should not be, as every fish planted in that , 
way is a clear gain. We see no reason why planted fish should not 
stand as good a chance to live and become grown fiih as those that 
hatch on the reefs.” 

Wm. St. John 13 Co., also of Toledo, say : 6‘ Our receipts of whitefish 
for the past two seasons are as follows : 1853, Srom 20 pound-nets, 6,000 
pounds ; 1884, from 45 pound-nets, 15,000 pounds. 

“We do not see that fish.planting has been of much benefit to this 
end of the lake, but I am informed that great benefits have been real- 
ized farther down. 

L L  We would like to see Congress take hold of the matter and enact 
a law to control and restrict the fisliing with gill-nets j also with such 
long strings of twine. Although we ourselves are fishing 20 and 21 
pounds in a string, we wouId Iiko to see them cut down to six at most 
on main shore, and not more than three off the islands, or any place 
where there is a narrow channel. Then the wliitefish would have a 
better chance to get through to the coast and reef spawning grounds 
at the head of the lake, which they would do if they were not turned 
back by the long strings of twiue.” 

eggs to fill.” 
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J. C. and J. H. Davis, of Toledo, say : 6‘ Our catch of whitefish for the 
past two seaso~is was as follow8 : 1883, G tons, and 2854, from the same 
number of nets, G& tons. 

“DO not know that planting of young fish has been of iuiioh benefit 
to us a t  this end of the lake, but can see no rmson why it should not 
benefit somebody. Uerhinly, ever.y yoiing fish put in  malies one more 
chauce for a whitefish, as the eggs would bo lost if not taken.” 

E. Alrord & Son, bf Snndusky, say : i ( L  Our receipts of mhitefi8lr for the 
past two seasons were: 1853,. from 52 pound-nets, 23 tons; 1884, from 
the same number of nets, 304 tons. 

“’Yes, we think tliat propagation is a good thiiig, and a great help 
in adding to the supply of fish in t,he lake. We think the young fry 
stand just a s  good a chance of becoming full-grown fish :LS those hatched 
in the lelre. 

“ But there ought to be a law to stop fishing with gill-nets, for t h e  
mison that down below here, in deep water, where they fish through 
the summer, it is estimated that at least one-third of those caught in 
hot woather are unfit for market, and are thrown away, which is an 
outrage.. And then in the fall the gill-nets arc3 set 011 the spawning 
reefs, just when and where the fish should bo left ~iidisturhed.’~ 

Bear & Ruth, of Sandusky, state that in 1883 their catch of mhite- 
fish from 9 pound-nets ma8 74 tons, and in 1884, from 11 ponnd-nets, 
10 tons. 

( I  The planting of young fish is undoubtedly of great benefit to the 
the fishing interests. Were it not for this the stock iir t he  lake wonld 
rapidly decrease.7, 

A. Bremiller, of Snndusky, gives the followiug figures: Catch of 
whitefish iu 40 pound-nets, in 1883, 66 tons; in 1SS4, 69 tons. 

“1 think there is positive proof of the benefit of the hatcheries, from 
the fact that duriug late years, say the last two or three, thcre have been 
a great snauy small fish caught-smaller than ever were cttugh t before 
tho planting was commenced in the Idkc. Another fact to be taken into 
account is that the facilities for catching are becoming greater every 
yea,r, end if tlie supply had not been kept up in somo mag, the stock 
must certainly have decreased, which is 1106 UON the case.’7 

A. J. Gustavus, pound-not fishcrman, of Euroii, puts i t  in this light: 
“For every million fry planted there axe a millior! inore cliibnces for 
whitefish. I think the greatest results are to come, as the business is 
not yet old euough for us to expect’much benefit.” 

I know the fish-hatching to be 8 
grand thing, for tho reason that I have caught thousands of whitefish 
this season not weighing over a pound to a pound and s‘half each, and 
formerly I never caught them. I believe these small fish are 8o~ie  of 
those planted from the hatcheries.77 

Fred Motrie, of Port Olinton, says: 6‘1 fished G pounds in the fall of 
‘888, and 5 in the fall of 1884. Hare go record of my whitefish catch 

E. D. Smith, of Marblohaad, says+: 
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for either fall, but know I caught more in 1884 than in 1883, perhaps 
20 per cent. more. The hatcheries are undoubtedly a good thing and 
should be kept up. While the eggs are in the jars they are out of the 
way of sturgeon, suckers, and all fish that live mostly by sucking up 
spawn; and when the young fish are turned loose they mill look out for 
themselves.” 

Felix Courchaine, also of Port Clinton, says: “1 did very well the 
past fall, in fact the fishing was the best it has been for years. I caught 
G tons with 2G gill-nets. I have every reason to believe that wo are get- 
ting results of the plautings from the hatcheries ; and why shouldn’t 
we8 The fry planted in this way stand an equal chnnce yith those 
hatched in the lakes, and as for taking care of- themselves, I think 
nature will look out for that. I should 119 sorry indeed to see the Iratch- 
ing of whitefish discontinued.” 

F. Perry, a practical gill-netter, of Port Clinton, says: “ I n  the fall of 
1883 my catch of Whitefish from 19 ncts was 1 ton, and in the faIl.of 
1884, from 37 nets, 6 tons-six times the catch of the year previous, 
with double the nets, on the same grounds. I think we are getting 
great results from the plantiiig of young fish, for before it was com- 
menced whitefish were fast playing out. But now they are becoming 
more pleiitiful again, aud I know of no cause for i t  except tlic planting 
of the young in large numbers from the hatcheries.” ‘ 

From all the places named above, as well as other points on the lake, 
much more evidence of the same kind might be oBered; but it would be 
merely a repetition of what has already been given. Accurate data 
showing the total whitefish catch of the lake for a term of years, or even 
for one season, would be almost ilnp085ible to obtain, from the fact that 
many fishernieu classify their entire catch simply as “hard fish,” “soft 
fish,” &e., whitefish, of courpe, being included in tho former. The state- 
ments, however, cover sufficieni; grouuds to  form a reliable basis for 
conclusions. They show that while there was no perceptible increase 
the’past season in the whitefish runs a t  the extreme west end of the 
lake, there was a decided increase on the coast and island reefs farther 
down, and a very marked increase in numbers still farther down, on - 
t,he feeding-grounds, in deeper water; where gill-nets are operated. Oil 
the whole, sufficient is shown to prove beyond ;I doubt that the aggre- 
gate catch was greater than for several years, that whitefish are deci- 
dedly 011 the increaie in Lake Erie, and that the increase is simply the 
legitimate result of the work of the hatcheries. The remova,l from the 
]&e every year of thousands and hundreds of thousands of adult fish, 
whether taken’directly from the breedinggrounds or not (the results 
are the same), must certainlF ere this have caused a very material de. 
creme in the stock b u t  for t h e  compensation of young fiom the hatch- 
eries. 

. .  

NoRTHVILLE, MIUH., Pebruary 18, 1885. 
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8 1 . - N O T P S  ON THE L O B S T E R - H O N A R U S  AlTIERKClANUS. 

B y  A. C. SMITH.  

I cannot learn of lobsters haviug been found on the coast of Labrador. 
I n  this province (New Brunswick) they are found as far north as the 
mouth of the Restigouclie. Newfoundland lobsters are very much 
larger than those caught in "cw Brunswick or Nova,Scotia. The lob- 
sters known to fishermen on the coast of Nova Scotia are roughly dis. 
tinguished into tliree kinds according to the nature of their feeding 
grounds-cove lobsters, coast lobsters, and deep-sea lobsters. There is 
no appreciable diflerence in size or structurc, but chiefly in tlio color- 
ing and composition of' tlic shell, a circuiiistance which enables one 
to  decide with tolerable accuracy wliere any given specimen lras peen 
caught. The cove lobster is cliieiiy found near the shores in small har- 
bors and other fiheltered places wliere tho bottom is soft, and covered 
with.? deiisc growth of sea-weed. I ts  shell is never so tliiolr or firm as 
that of the other kinds, is gmerally of a dull, somber color, and con- 
tains a smaller proportion of calcareous matter. Consequently it yields 
quite readily to slight pressure, except near the claws. They arehot 
iu great demand because not fitted to stand the necessary hanclling, or 
to survive when paclrecl in the wells of smacks. 

111 New Brunewiclc, as in the sister province, the coast lobster is the 
one sought after. This lobster has its haunts around the ledges of the 
coast, and in the deeper waters of open bays. Thickets of' kelp on the 
bottom, and patches of other marine weeds, are favorite resorts €or this 
kind, especially in early spring. Its she11 is dark, mottled with green, and 
som6times beautifully diversified near the under edges with a variety 
of hues. It is capable of considerable resiatamce, end Berves eEectnally 
as a protection against the rocks, and against attacks. When plentiful 
they can be seen in great numbers when the water is clear and still, all 
crawling in one direction over seine strctch of sandy bottom, and appar- 
en tly migrating towarda a more suitable locality. The deep-sea lobster 
rareely approaches withiii several miles of the coast. It is not much 
sought aftor by our tls)ermen, the water being too deep for t h o  ordinary 
trap to be managed with profit. Cod-fishers sometimes pull them up 
on their hooks. When taken out of the water these lobsters soon be- 
coine limp and torpid. The sunlight provesfatal to them in afew 
moments. Their shell is brittle, being composed largely of limy matter. 

The iiatural food of t h e  lobster consists of clahs, mussels, s1h small 
shell-fish, for tho crushing of which its two great claws aro admirably 
adapted. The larger claw is furnished with what answers the purpose 
of rriolars in the higher animals, while the smaller one is thickly set 
witli incisors, perliaps mostly used in dividing the softer portions Of its 
prey; as the lobster never pursues anything capable of active flight, 

' 
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~ prehension is certainly a secondary function of those klams. The only 
purpose they serve, besides that already described, is as weapons of de- 
fense or nttnck. The holes, scooped oat from uiider shelving rocks, or 
cxca~rated mlicu the bottom is soft, often to a depth whicli is truly as- 
tonislling, are made iii this manner. Having selected R spot, the lob- 
ster cominences and carries out the -operation solely by means of his 
tail, its great contractile power acting macli the same as that of tliu 
human fingers woulcl in a siniilar employment. The tail is slowly d r ~ w i i  
up a t  first, taking as niach of the mud as possible on its under side; 
t41en, when well under; the body, a final, powerful jerk sends the iiiuil 

or sand from out in front, and at the same time draws tlie lobster 
farther back into the cavity thus macle, enabling hiin to go6 :I better 
grasp for repeatiug t h e  process over and over again, till by degrees he 
disappears from sight, and rests only when he finds his curious c.hih;ltnber 
sufficiently retired for saSety or comfort. These holes are for the slielter 
of tlie lobster (luring the period of exnviation. As the shell of the lob- 
ster cannot increase in diameter, tlie creature soon grorows too hrge  Sor 
its Coiht, a n d  some nieaiis mus t  be provided to accommodate i t  to t h e  
incre:tsing bulk of the body. This is eff'ected by the year1~- exuviation, 
or the throwing oft' of the old shell, and the formation of a new one. It 
should be remarked, however, that full-grown lobsters are suhjeet to no 
such clmnp. Professor Bell states that rxnvjatioii takes place an- 
nually iintil growtli is completed, :tnd alludes to his having seen the 
carapace of the living lobster covered with barnacles so large that sev- 
eral years must  have been required Sor attaining their existing size. 
This statemeut of Professor Bell I have verified by obserratioii. The 
season for casting the shell is generally froin JUTIC to Septenibcr. A 
lobster about t o  exuviate is readily detected 'by his sluggish move- 
ments and the dull red color of the membrane in his joints. ne evi- 
dently feels sick, and souietinies takes refuge in mud-holes, soruetiuies 
uncler rocks, and oft& under a buiicli of marine mce(1s. Usu,zlly in 
less tlian a week from the first indications, tlie process of worltiiig of1 
the old integnnient is completed. It is extremely iiiterestiug to watch 
the performauce. Tho shell iiiclosing tlie trunk splits down tho back 
in a liue a1w;iys discernible as a Saintly marked seam. It gradually 
falls ap;Lrt, aiid is separated from the rings of  the tail, but never from 
the covering of the legs or big clams, from which those apperiilages are 
dowly drawn, appren  tly witli great pain and difficulty, and no wonder, 
since the bulk of the claw, inmediately after its extraction, is out, of 
a11 proportion to the diameter of tlie joint throngh which i t  is iiiade to, 
pass. But the fleshy part is very soft, ahiost semi-liquid, ; L U ~  cau be 
coinpressed into sniall space. As the last act in the process, the lob- 
ster cmwls  ior~vmtl feebly, leaving the shell of his tail behiiicl him. For 
a Sew days lie is almost iucapable of motion, ancl uot nntil his new 
shell, whicli is formed by 8 inudoiis exudation coiitaiiiing much tal. 
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careous matter, has assumed the normal hardness, is he reckoned fit 
for use as an article of food. 

The faculty posses&d by this curiouswustacean for repairing injuries 
is very remarkable. Most curious of all, is the power wvhich'the lobster 
has of casting off the entire arm when only the claw is wounded. This 
fact hits nerer been sufficiently noticed. It would seem as if the uem 
growtli could only issue from the second joint from the body. Slight 
hurts received below that arc comiuanly found healed over. When the 
injury is serious, the arm instantly snaps off at- the second joint (where 
the diameter is the least), and this without any apparent eflort on the part 
of the lobster-certainly not by 6' a violent muscular contraction, or by 
striking it against 8ome hard body,,' as gravely set down in some work 
on natural history. 1 am inclined to  think it may be due to something 
akin to the electric shock characteristic of some species of fish. 

Progression is cEected by meaus of the legs proper, which grow from 
the t-borax. It is always a slow and crawling motion, during which the 
fan-like processes of the  $ail are expancled but motionless, the large 
joints of the arms are a t  a sharp angle, the claws slightly elevated, held 
close to the head, in such a position a8 to offerthe least possible resist- 
ance to the water. The tentacles are continlzally moring from side to 
side, and in advance, as if to make sure of the road. Should danger 
threaten him in front, he beats a retreat with astonishing rapidity. He 
is great on taking back-water, for which he is admirably fitted by 
nature. 

That lobsters have a very acute sense of smell is clearly proved by 
their being-attracted from a long distance to  traps that aro well baited. 
If the bait is such as to give off particles abundantly, however fine, lob- 
sters may be observed nearly a milo away, in the direction towards which 
the tide runs, making for tbe place where the bait i s  deposited. Traps 
also that are' attached to a trawl-line, sweeping with a steady current;, 
are never fished so well as single traps set in tho same locality but 
across the tide. The reason is obvious. I n  the one case the scent goes 
but in a narrow trail, as from a single trap; in the other it is widely 
diffuse& The use of the little protuberances, one in each treusverse rib 
of t,he abdomen, has not been ascertained. I have been led to believe 
that they act asprods to hold the small shell-fish on which the lobster 
preys, and to draw more surely from the mud. The lobster, as before 
described, digs with his tail, which very handily wraps the bivalve 
partly round as soon as reached. Thus the little horns on the extremity 
of the tail are directly opposed to those near the thorax, and the prize 
cannot easily slip from the grasp. , 

The season at  which the female lobster8 carry eggs varies very much 
on diflereut parts of the coast. Lobsters in  Connecticut am with eggs 
in April aud May. In  Nova Scotia t h y  have been found with eggs, 
in which the embryos were just beginning to develop, early in &ep- 
tember ; aud iu New Brunswick the female lobsters are full of spawn 

- 



124 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

by 1st September, the ‘majority depositing in October. A correspond- 
ing variation is noticed in the lobster of the European coast. The 
eggs of the lobster, when extruded, are, coated wjtli a viscous secre- 
tion which thickens into threads, and causes the eggs to adliere to 
each other and to the fine hairs with which the swimrnerets of tho’nb- 
domen are fringed. I took the pains to count the eggs of a medium- 
Mized lobster, and found the number to be over thirteen thouswd. 011 

certain parts of our coast scarcely a male lobster is taken, tlie catch 
being all females. I believe these to be the spawning grounds. , 111 o i i e  

sucli place, on the inside of Shippegan Harbor, where there is shd lom 
water, and where only female lobsters are caught, 110 less thau seven 
lobster factories-were in full operation last summer! In Nova Scotia 
lobster fishing begins one month earlier than in New Erunsmick. Last 
yPar the proprietor of a factory in,this province set his traps on the 
20th of April, keeping them baited, but caught nothing until the night 
of the 5th of May, when the lobsters suddenly Lcstruck in” as plenti€ul 
as a t  any time of the season. With us lobsters become scarce about 
the 20th of August. 

As to whether the lobster beds are being depleted by the yearjy in- 
creasiiig fisheries I am not yet able to determine. Certain localities 
may give out by a constant drain. Muddy bottoms, I believe, are not 
so well adapted for the breeding of the lobster as rocky coasts, the 
spawn being more liable to destruction by other fishes. The fisheries 
of Maine have failed, perhaps owing largely to this fact, though the 
business wae prosecuted too extravagantly for many years. The follow- 
ing letter is from A. T. R. Freeman, a prominent dealer in Southwest 
Harbor, Me., and dated November 29,1884: 

6‘ Replying to your letter of inquiry, bearing date of the 17th instant, 
I would say that the views of those interested in the lobster business 
here are so varied that i t  is difficult to arrive a t  a correct conclusion as 
to the cause of the decrease in lobsters. That they were becoming 
scarce was certain until the last lobster law was pa~sed, providing for 
a close season between July 15 and November l-covering the epawn- 
ing Reason-and prohibiting the catching of any less than !I inches in 
length during the rest of the year. I think the protection during the 
spawning season the most essential. 8ince the passing of this law, 
lobsters are on the increase; our fishermen report them in almndance 
again. It has been demonstrated that they me a who01 fish, similar in  
this respect to the herring and mackerel. They are more plentiful some 
seasons than at others.” 
I cannot ascertain that any deterioration in rjize or numbers has yet 

been noticed in Nova Scotia. A prominent lobster packer, who 11as 
fislied for many years on our owii coast, assures me that ‘6 lobstew nro 
as plentiful as ever, but are much smaller than for~nerly.” Tlio xupltly 
of lbbstcrs sent to market-chietly to Lortdon-fronr the consls ol‘ all - 
parts of Britain has of late years greatly fallen OK froin over-fhhing. 

To this rule there are exceptions. 
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With reference to the quantity packed in.the maritime provinces an- 
nually, I .have ascertained that the product of 1884 will, in New Bruns- 
wick, exceed that of the previous year by 1,000,000 cans, that of Nova 
Scotia by 500,000, and Prince Edward Island by 500,000. Cases in 
which ‘thc lobsters are packed are made uniform to contain 48 caiw 
l u  New IUrmiswick five lobsters are now required .to fill A pound (mi. 
From these facts there is only one reasonable conclusion to b~ drawn- 
that unless the lobster fishing is prosecuted under certain necessary 
restrictions-in our own province, at least-this valuable crustacean 
must soon be exterminated. 

NATURAL HISTORY SOUIETY, 
. 8t. John,, N. B., January, 1885. 

w.-I<Ek’OKT O N  TIZE POLLUTION OF T X I W  POTODIALC! HIVER BY 
TIIE DISCIIAItG& O F  WASTE P R O b U C T B  FROW GAB DIANUFAC- 
TURE. 

B y  MARSHALL RIcDONALD. 

In colpplianco wit11 instructions, based upon the request of Comniis- 
sioner Eiluionds, I proceeded on Satyrday to m-i,lre an examination of 
the  river along the Georgetown front: with the rierr of determining : 

1. Tho amount and nature of the waste products discharged into the 
river from the factories of the Washington Gas Company, and the es- 
tablishments employed in converting their residual products into ammo- 
nia, &c. 

2. The probable influence of such discharges in afi’ecting unfavorably 
the conditions of life in the water. 

1 1 beg, respectfully, to report as follows : 
(A) The waste products from the Georgetown gas works are all dis- 

charged, I am informed, into Rock Oreek ; DO arrangements having been 
mado by this company ,for the further conversion of any into usoful 
matter. 

(E) The establishment engaged in the conversion of the cod tar pro. 
duct from the ~‘~Shi~lg tOl l  gas Works diSchnrgCS also a certain arnount 
of yaste into Iioclc Creek near its mouth. This discharge consists of 
water carrying in suspension a dark oily ~ubstance, which passes iiito 
Rock (;reek either floating or in suspension ; but s6ews to sink below 
the surface a short distance from the point of discharge. The amount 
of discharge from this source is probably 30 or 40 gallons a minute. 

(C) I was unable to get information in regard to the nature and 
amount of product discharged from the ammonia works, tho pipe lead- 
ing into the river Being carried down below low mater mark. 

(D) The main discharge iuto the river is, however, from the regener- 
ator& ern1)loyed in the establishment for the manufacture of gas from 
oil ; this gas being employed as an enrieber of the gas derived from 
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coal. None of the waste products in this establishrnent are utilized, all 
being discharged into the river by a sewer at  the foot of G street. The 
amount discharged is not less than 100 gallons per minute, and carries 
with it a considerable portion of the same oily residuum that has been 
already mentioned as coming from the establishment for the utilization 
of the coal tar products. 

The characteristics of this-substance are such that in the ordinary ebb 
and flow of the ticles it must be very widely disseminated over the bot- 
tom of the river. As it  comes from tlie sewer i t  seems to be lighter than 
the water, and floats off in a dark stream along clown the shore. Agi- 
tated for a while by the rippling of the mater, it sinks ; this result being 
due either to tlie fact that the cohesion of the layer is broken, or mdre 
probably that becoming incorporated with the .mud and sediment, its 
specific gravity is increased to such a slight extent as to be hardly ap- 
preciably heavier than the water in which it is floating. Those peculiar 
characteristics must necessarily determine its general distribution over 
the bed of the river in Sront of Georgetown, aud in a lessening quantity 
as far down as the limits of the District extend. 

We are confronted, therefore, with the fact that this substance, so 
generally distributed over the bottom of the river, may and doubtless 
does influence unfavoraoly the conditions of life for all those minute 
forms which have their nidus on the bottom, and which furnish bhe sub- 
stratum or basement upon which the existence of higher-forms of' life 
in the river necessarily depends. The abundant organic life which 
flourishes in the ooqe upon the bottom furnishes the food of the minute 
forms which float or swim in the water abqve, and which, in.their turn, 
furnish the food for the young of fish such as the shad, herring, rock, 
perch, 6tc. 

It is evident, therefore, that cven if the discharge of waste products, 
such as have been above enumerated, into the river should seem to have 
no injurious effect in driving the larger fish from the river, yet indi- 
rectly, by modifying unfiivorably the conditions of the bottom, it may, 
by destroying their food, make impossible the development and growth 
of the embryo fish, which must be nurtured in this area in quantities 
suficient to keep up the annual supply for the fisheries. 

It is, in my opinion, absolutely necessary, in connection with the leg. 
islation now co~itemplated in reference to the fisheries ili the District 
of Columbia, to prohibit absolutely, and undm severe ponalties, the clis- 
charge of gas tar or other waste chemical products into the Potomac. 
It is useless to protect the spawning of the shad and herring in Dititrict, 
waters if we a t  the same time permit the conditions which detcrmine 
5 sufficient supply of food for them in the waters to be unfavorably 
influenced by the pollution of tho ,stream by these produots. 

WASHINGTON, D. C., May 19,1884. 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 127 

PS.-PBOTE(ITING THE OYSTER BEDS FROB1 STAR-FISH DEPBE- 
DATION@. 

B y  Professor SAmUEL GARMAN. 

[From tho Boston Evoning Trauscript.’@J 

Among the causes which may be advanced to account Sor a decline 
in the production on the mentioned oyster beds are over-fishing, de- 
structive modes of dredging, unusual deposits of sediment, depred a t‘ lO1lB 

of enemies-such as star-fishes, shell-fishes, crabs, fishes, &c., and the1 
disappearance of certain fishes which checked the increase of these 
enemies. 

I t  is many years since the decline of the oyster industry, tlirough im- 
poverishment of the beds, attrected a t ta t ion  in Europe, The iuvesti- 
gations of M. Coste and others fixed tho blame neither upon marine 
enemies of the biva81ve nor upon the elements, but upon the oystermen. 
Auxious for large catches, and careless of the future, they left few of 
the larger oysters on the grounds, an$ rocblessly destroyed oountless 
myriads of the young.’ Great heavy dredges were dragged through the 
beds, sweeping large areas, alike of the oSsters and of places for the 
attachment of others, and leaving the spaces fit ouly for the occupancy 
of mollusks, worms, and other devourers. There is n, limit t o  what can 
be taken from any colony of oysters. Yet what is of value for present 
consumption in the catch is as nothing compared witli the imineuse rate 
of reproducing, and is very little indeed compared with the nutuber of 

~ tlie young destroyed and the ruin wrought in the beds by the fishery. 
The evil im not so great hero as it was across the Atlantic, yet it exists to 
some extent. Though the remedies are in their own hands, it is neces- 
sary here, as in Europe, for the legislature to protect the oystermen 
against theniselves. 

Destructive depositions of sediment on the beds are most often acci- 
dents, for which the only remedy appears to be planting itnew. 

Marine eneinies of the oyster are niimerous and very destructive; star- 
fish, “five fingers,” are of the most dreaded. l31nploying a diver certaiuly 
would be one ofthe surest methods OS getting at  them in  the adult stages. 
Tha idea is a good one ; tlie diver ~vould at  any rate be the means of 
getting an accurate knowledge of the conditions of the colony, eBects 
of dredging, &e., even if he should be able to do little more. May, Julie, 
and July are the best months for his work. The spawning time of tho 
star-fishes is begun by one species late in July, aaid by another is made 
to last till the letter part of August. The young are not fire-Gngored, 
-- 

* In answor to questions coiicorniiig destructioii of Connecticut oyster beds ; in- 
cluding ‘LCau divorsbo worked with advantage on beds iufostod by starfish $” “DO 
monhaden eat starfisli1” (‘What lugislation would protcot the oystormou from the 
‘pogy’ fishemenl” eta. 
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hard, and confined to the bottom like the adult; they are transpa- 
rent, exceedingly minute, .and swim freely through the water. Coming 
to the surface by pight they are carried about by the currents, and, 
unless the attack was a general one, the relief afforded a portion of the 
bed by the diver would, only be temporary. One portion would soon 
be stocked again py another. It is after they have assumed the com- 
mon form of star-ffsh that they are known to be so destructive. Oysters 
spawn in June, July, and August; they also are free to swim about 
after birth, but only for a day or two. It may be that while they are 
free and have no shells th;y are preyed upon by the jelly-like five-fin- 
gers, which swim about freely for a fortnight to three weeks.’ 

It is well established by the researches of Professor Goode and others 
that menhaden ( ‘ I  pogies do not eat star-fish in the adult form. Our, 
foremost authority on the subject says of menhaden : (( These fish do 
not feed upon living animals, and teeth would be useless to  them.” 
There is little doubt, nevertheless, that a considerable portion of the 
food of menhaden and kindred fish is made up of the jelIy-like larvac of 
frtdiates, mollusks, articulates, and worms, in the mastication of which 
teeth are unnecessary. It is likely the oystermen are right in saying 
menhadenare beneficial to them. It is unlikely that all of the captures 
of the fishermen have perceptibly lessened the numbers of these fish. 
Menhaden are supposed to spawn in midwinter, and the place I s  not 
certainly known; they are not subject to such danger of extinction as 
fishes caught at the time and place of spawning. Yet -the weight of 
testimony goes to prove that pursuit by the fisherman has driven the 
menhaden away from the bays and inlets of the coast. They seem as 
numerous as ever ,some distance out, but they no longer sweep the 
mouths of the streams in such oiiormous schools as in former times. 

The oystermen would do well to find out through the diver the exact 
condition of things on the beds. If he can work to advantage against 
the five-fingers, so much the better. It should be at  once determined, 
from specimens caught on the spot, whether menhaden do eat larval 
Rtar-fish and other enemies of the oyster. If SO, legislation restricting 
the pursuit of these fish from the middle of July to the middle of Sep- 
tember mould include the time they would be of use against star-fishes. 
Before legislating, however, the thing to do is t% determine accurately 
what enemies to check and what will check them. 

MUSEUM O F  COMPARATIVE z&LoCfy, 
Oam.bridge, MCCSS., Jzc@ 28, 1884. 
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Vol. V, No. 9. Washington, D.*C. April I ,  1883. 

C)4.-THE B A T E  O F  G B O W T E  O F  O Y S T E R 8  A T  SAINT JEBOME’S 
OBEEIL S T A T I O N .  

B y  JOHN A. RYDER. 

The following notes and illustrations may be of interest as showing 
the size to which oysters of an approximately known age may grow in 
a favorable situation within a comparatively short space of time. As 
already stated in former reports, it is not uncommon for spat to grow 
to the dimensions of 2 inches across in a single season. 

The accompanying figures represent two specimens of oysters belong 
ing to a lot which had attached themselves some time during the months 
of August and September, 1880, to collectors put down a t  Saint Je-  
rome’s Oreek Station. The spat caught there that season on the slate 
and other collectors was detached and placed in a caisson to protect 
it from enemies, and left in the creek till 1882, when the writer in July 
of that year made some drawings of some of the oysters developed and 
protected as above described. This was approximately twenty-three 
months, or almost two years since the specimens had existed as free- 
swimming embryos in the waters of the creek. 

In Bigs. 1 and 2, the oysters, reared as above described, are repre- 
sented. In both, the outline of the spat shell as i t  appeared at the end 
of the first year can be distinctly seen. In Fig. 1 this was about 13 
inches across at the end of the first year, when the growth of the shell 
was almost entirely suspended, but during tho next eleven months the 
shells had been extended about 2 inches more from the hinge end, so 
that the growth made by the valves in two seasons had aggregated 36 
inches, reckoning from the hinge to the free borders of the valves 
opposite. 

In Fig. 2 the rate of growth, it will be wen, was not so rapid during 
the second year, only about an inch more having been added during 
the second year to the extent of the valves of the spat shell of the first 
year, 80 that the rate of gr0wt.h of the first and second seasom was 
about equal, the total length of the‘specimen being 26 inches. 

Upon opening the specimen shown in Fig, 1, it was found in spawn- 
ing coudition a t  the time, or about the middle of July, 1582. 

The change from the condition of attachment of the whole under 
surface of the whole lower or external face of the under valve after the 
first season’s growth is abrupt ; the edges of both valves, as the second 
yea$p growth of the shell is extended, are at once turned upwards 
obliquely to the plane of the surface of attachment, and thus freed, 8s 
may be plainly seen when the specimens figured here axe viewed.from 
the side. 

Bull. U. 8. F;C)., 86---9 
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These specimens are fairly representatire of the late of growth of 
oysters in the coves along the Chesape:il;e, mlicro the growtll and mul- 
tiplication of microscopic organisms is greatlg favored. The growth 
of spat in more saline mators than those foiiid in the best, cores of the 
Chesapeake does not seem to be so rapid, but the niinber of individual 

1’10. 1. 

PIG. ?. 

Figures Illaatratlng the rat0 of grorrtti of oysters fn Bnlnt Jeromo’s Crook. 
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young oysters which set or become affixed seems to be reletively much 
greater. The take or set of' spat in the best oyster coves or creeks does 
not seem to be generally so abundant, yet its growth, as the specimens 
figured show, is very rapid, far more so than that of the smaller, vivip- 
arous Euroyoan edible oyster, but about equal to that of the oviparous 
Portuguese species. 

WASHINGTON, D. O., J m w y  29,1886. 

9&--BEPOBT OF A TRIP TO LONG: ILlLAND I N  SEABUIK OB SEELE- 
TON19 OB THE RIGHT WHALE, BALiEXA UISABU-UA. 

B y  FREDERICK W. TRUE, 

Carator of Mammajs, U. S. Nalioonal Mwmnt. 

[From a letter to Prof. S. 3'. Baird.] 

Following your instructions I went to Southampton, Long Island, on 
the 30th of' January, to find out whether it would be possible to pro- 
cure for the Museum the skeleton of one of the four whales reported 
to have been recently captured near that place. Upon arriving at 
Southampton, I found that the newspaper accounts were substantially 
correct and that four specimens of the Atlantic right whale (Balomu 
cisurctica) had been captured. The carcasses lay on the beach at tho 
following points. One near Bridgehampton, one 3 miles east of the 
Southampton life-saving station, one 2~ west of the same, and one 
near the Amagansett station. The first was said to be a male and 
the others females. An agent of Ms. Ward's arrived at Southampton 
and took possession of the skeleton at  Amagansett, and I did not 
therefore go to examine that specimen. I exmined both of those mar 
Southampton. "he skull of that to the west had been hacked in pieces 
with axes and various parts were missing, so that it w m  of no value. 
The skull of the specimen lying to the east of the station I secured, but 
the skeleton had been washed out to sea. This specimen was not so 
large as borne of the others, but the skull is in a good state. The latter 
is about 10 feet in length. I secured also a slab of whalebone through 
the kindness of C'aptain Herrick, who threw the fatal lance. ?he Bridge- 
hampton specimen I could get no certain information about, and consid- 
ering the condition of the others did not deem it warrantable to go to 
further expense. 

The spoil8 of the expedition are, therefore, a skull, an eye, a slab of 
whalebone, and the i' bonnet." The skull will be forwarded as soon as 
it is ascertained by what route it can be most economically sent. 

Mr. Nelson Burnett, keeper of the Southaqpton Btation, and his men 
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gave me valaable assistance. More whales have been seen on the coast, 
and we may yet succeec in getting a complete skeleton. I would sug- 
gest that i t  might be desirable to send a printed circular to the Long 
island keepers requestiug them to give the matter their special attention. 

WASBINWON, Pebruary 5,1886. 

%NI.-NOTXCE OW TIIE U A P T U B E  O F  A M A L E  P Y G M Y  S P E R M  W H A L E  
- E O Q I A  B E E V I C E P B - A T  E L T T Y  H A W K ,  N O E T H  U A R O L I N A .  

B y  FREDERICK W. TRUE. 

The Commission may well congratulate itself upon the receipt by the 
Smithsonian Institution of a male pygmy sperm whale. The occurrenoe 
of this rare and interesting species in the Atlantic was made known 
for the first time by the capture of a specimen somewhat more than a 
year ago at Spring Laeke, New Jersey. This first specimen was a female, 
and one can, therefore, understand the gratification those interested in 
the study of the Cetaoea feel in receiving, as a second specimen, one of 
the opposite sex. The species is by no means well kuown, ‘but of the 
few specimens captured the majority have beeu females. If I am not at 
error in my opinions, the male has been described as an animal of a 
genus and species distinct from the female. 

The circumstances which attended the acquisition of the new speci- 
men are set forth in the following letter addressed to Professor Baird 
by Mr. James R. Hobbs, keeper of the Kitty Hawk Life-saving Station, 
Sixth District, North Carolina, a4nd dated January 1, 1885: 
“I am sorry I was unfortunate with the fish, but 1 was determined 

to secure it. It came ashore during a gale of wind and a high tide 
and was badly chafed. On the next morning we had a snow storm. 
The fish came ashore 2& miles north of the station, and the patrol 
informed me that it was a porpoise. Accordingly, I sent three men 
with horse and cart for it, but as one of them had to hold the horse 
and the other two could not put it in the cart, they returued without 
it, and reported that i t  was a blackfish 9 feet long. The men pulled 
the fish upon the shore, and I had it covered with a light sail. On 
Sunday the gale abated, and I succeeded in carrying home the fish, 
which I identified as a pygmy sperm whale. While the whale was ou 
the beach the sail blew off of its head, and the birds picked out one of 
its eyes. I did not get your teIegram until the afternoon of Sunday. 
The gale detained the boat that runs here, so I boxed the specimen pp 
and carried i t  in a small boat a distance of 5 miles to a fish-boat, and 
shipped it to Elizabeth City. I hope you will receive it all right. Like 
all other fish of its kind, handling causes the skin to ped off as the 
skin of a potato. This whale waa badly skinned up. 
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(‘Surfman T. N. aundlin (No. 5 )  found the fish. All of the labor 
has been done free of cost. 

(6 I am an old sailor, and have been in nearly every sea, excepting 
the Arctic Ocean and the Red Sea. I am well acquainted with fish, but 
have never seep e bone-shark on this coast, though there may be some. 
But I have caught in my bluefish nets hundreds of switch-tails and mail- 
eaters, as the sailors call them.” 

The specimen which we owe to the enterprise of Mr. Hobbs and his 
crew is about 9 feet in length, ‘and appeared to be adult but not old. 
The skin as he states was badly abraded, and hence it was impossible to 
determine its original color. Two characters of the specimen attracted 
my special attent,ion. In the upper jaw near the anterior end were 
four slender curved teeth, simiIar to those of the lower jaw, but smaller. 
These did not occur in the female previously received, but two teeth 
were said to be found in a similar position in a specimen from India, 
described by Sir Bichard Omen* under the name of Euylqsetes sinzus. 

On account of the presence of teeth in the uppor jaw, and in con- 
sideration of the presence of some other apparently important charac- 
ters, Ih. Gill erected a separate genus, Callig?~athus, for the specimen 
in guestion. t 

After an oxamination of tho type specimens and study of the litera. 
ture, however, I am inclined to agree with Professor Flower that the 
specimens thus far acquired represent but a single species which is 
probably cosmopolitan in range. 

preliminary examination of the specimon was the peculiar position of 
the genital opening. This orifice is situated anterior to the line of the 
front margin of the dorsal fin, while in the dolphins I have examined 
it is almost as near the vent as the same dpening in the female. 

The stomach contained only thb beaks and eyes of cuttle-fish and a 
great quantity of nematoid worms. A largo number of larval cestoid 
worms, apparently of the genus Pl~yllobotkriun~, were found encysted 
in the integuments of the back, especially about the dorsal flu. 

It is my intention to publish a somewhat exteiided account of the 
genus Kcyia as soon a8 oircumstances permit. A considcrablo number 
of specimens of tlie genus have been accumulated in difkrent parts of 
the world. It appears to be somewhat coiumon about Australia. The 
type-specimen desoribed by De Blainville is in the Muscum d’Eistoirc 
Naturelle, Paris. The National Museum pomesses, in addition to tho 
male and female mentioned above, a fcotus, and a mandible from Ma- 
zatlrtn (type of E. Ploweri). 

, The second character which attracted my attention upon making a * 

‘ 

UNITED STATES NATIONAL MUSEUM, Julzuury 19,1885. 
~~ 

“Trm8.2601. Soo., London, vi, 1866, pp. 87-110. 
tamer. Naturalist, iv, 1871, p. 16. 
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L L r c D E U C E I P T I O N  O F  A FICIII-TRAP AND O Y l T E R  BAUIN. 

B y  J. W. de I'OINCY. 

[From a lettor to Prof. S. F. Bsird.] 

On my Amenencourt place, where I live, I liere R suiall land-locked 
bay of several acres' area, that I have utilized nicely as a fish-trap and 

oyster park, inerely, however, for my own use. The fence X X Y is 
only useful in keeping the fish out of the deeper parts, Y Y, of the 
bajy, and in forming a passage-way to  the gates 0 0 0, that, being shut 
or lowered at high tide, keep tlie fish that have entered the pen or trap 
M M M from returning or escaping; and as the interior of the trap is bare 
at low water, the fish caught are left high and dry. This arrarigemeiit 
furnishes me, a t  little expense auci trouble, all the fish-food wanted. 
Mullets, pompanos, red bass, snappers, youug c h i n ,  slieepshead, and 
crerall6s are the chief kinds caught. As the bottom of this bay is very 
muddy and soft, something for the oyster spat to grow pn is imperatively 
necessary, and for this purpose 1 have put down many pegs or small 
poles, and also scattered about thousandsof oyster shells. I think that 
tbe floating spat will cling to aud grow upon these objects, and so pro- ' 

. due0 fine oysters. The sheltered loc;ttiou, protected besides by the fence 
X X X, should prove an admirable situation to carry on the bw' mess. 
I have only lately begun this oyster farming, and am not yet able t o  
give any definite informetion concerning the success of my plan, 

, 

MANATEE, FLA., October 8, 1884. 
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08.-ON THE D E V E L O P M E N T  O F  TlfE MAIVIDIAKY 0 L A N D B  A N D  GENI- 
T A I a I A  O F  T l I E  C E T A C E A .  

B y  J O H N  A. ISYDLSR. 

The o1)portiiiiity to dissect a gravid female of' Phoccwin c o m m t ~ ~ ~ i s  
having recently presented itself through the grwt  liberality of tho 
Director of tlie U. S. Natioual Museum, Professor Baird, the dihseclioii 
bciug iu part couductrcl by my friends Mr. J. id. Wortuiau, of the AI uq .  
Medical Miiseiiui, and Mr. F. W. True, curator of the 1Del~:trtiiieiit of 
Mammals in tho National Miise~im, 1 availed iiiyself of the opportuuitg 
to make an csainiiiatioii of the structure aiid contlition of the iuniurultry 
gland of the adult, wliicli coutsiued a fetus in its uterus itbout a foot 
long. 

This sl)eci~iion becmie of still greater interest wheii 1 subseqiieutlS 
happened to be fortiillate enough to obtain escellcut scotious of' the 

QD' 

~ A i ' I . , \ \ , \ i l O Y  I l l  1 i~ . I ' im8,  

Uppor figure: Vortical anotioii througli tho riiiiimiwt 01 tlin miiuimnrg glnud of fflobiocephnlirn. en 
lwged 200 times. ep, outerlayer ofepidormis; cp', do011 or Mrrlpigliinn layeroftlioaarue;f, colliilai iu i i f iq 

in thcr celltor of tho ,qlnnduliw riidimont dorivd fiom tho oiitor layor; m, inosohlRst or couri~>t t i 3  11 ti+ 
suo. 

Lower Aguro ; A similar soctioli, but drawn dingrammntioally through tho incipient nipple y nut1 f i b l . ! ~  

r r mliich Inclose the folvlel, flnnlly giving iise to tho wall8 of tho mammary fossa nnd C(io\rin:: Ilg 

ovor tho nipple so ILR to aoiiconl it from withoiit at n vety oiiily Rtago. 

first traces of tho i i ~ : t ~ ~ m a r y  gland in A very yoiulg female fatus of the 
blackfish, Globio&phalus w lm,  about B inches long, the rudiments of 
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the glands being present on either side of the vulva as simple pyri- 
form involutions or thickenings of the epidermis, as shown in the ao- 
companying cut, drawn from a section pawing vertically through the 
largest portion of the mammary involution and enlarged 200 times. 

The primary epiblast, which gives rise to the epidermis q, and tho 
deep layer of the epidermis or stratum Malpighii ep', which forms a solid 
involution several cells deep a t  its fundus, is dearly the layer froin 
which in the C'etaceans, as in man, the primary acini, or mammary fol- 
licles, are budded off. An involuted mass of cells& are continuous i p  

parently with the epidermis ep) but this inass is not sharply deliinitecl 
a t  the fundus of the involution from the stratum NaZpig7& The latter, 
however, a t  the mouth of the involution is quite sharply defined, as iu- 
dicated in the figure, and differs in this regard from the couditioii of 
af€hirs presented by a section through the mammary gland of a, nmle 
human fa tus  of five months given by Eolliker (11) ; but Huss ( 5 )  figures 
a stage of the human mammary gland in which the Malpighian stratum 
is almost as well defiued as in my sections of the rudimeritary mamma of 
the embryo of Cflobiocepbzalus. 

The evidence is quite conclu8ive, so far as the hevelopment of the mam- 
in8 of Qlobiocephalus afford us any insight into the mode in which these 
structures are formed in the Cetacea, that the latter differ in no very 
essentid respect in the mode of the early development of these organs 
from other mammals. 

%Vhile i t  is true that I am enabled to figure but one stage, it is un- 
quest,ionably a fact that  that phase is approximately equivalent to the 
five months' condition of the same organ in a human fatus. It now 
presents the form of a simple epiblastic involution or a pyriform prolif- 
eration of cellular elements, which have been derived, as shown by their 
connections, from the epiblast or fa ta l  epidermis, and this structure has 
been gradually demloped from a simple thickening at  ep, which has ex- 
tended aownwards into the indifferent surrounding mesoblast m, or cou- 
nective tissue, from the  superficial part of which t h e  corium mould be 
formed a t  a later period. 

Of ariything like buds from the lower end of this mammary inrolu- 
tion, which would represent the future aciui or subdivisions of tho ma- 
ture gland, me see nothing, but that such are developed later there can 
be but little doubt, and in a manner simulating that figured by Kijlli- 
lrer (11) as characteristic of the seven months' human fatus, the actn;tl 
terminal subdivision of the ends of the primary acini not occurring in 
the human species until the time of birth (Langer, a), when they contain 
.the so-called witch's milk-Hexenmilch (U. Barfurth, 10). 

In one important respect the later development of the acini of t h e  
'mammary gland of 'Cetacea would doubtless differ from that of other 
mammals, namely, in the rate at which t'he auterior and posterior aciui 
and the lateral acini would grow, the former being much longer than the 

.latter on account of the eloqgated, flattened &form of the whole&md 

, 
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(Solley, 3; Owen; Cooper; Hunter, 1; Geoffrey St. Hilaire; Rapp; Ru- 
dolplii ; Turner). It is therefore likely that the aiiterior and posterior 
acini would be developed niost rapidly aud become longest, and not pre- 
sent nearly so iiniform a length and such a pronounced radiated arrange- 
ment as in most other Mammalia, in which the gland is discoidal and 
more or less conical, but resemble to some extent, at one stago of develop- 
ment, the unspccialized condition of the orgau seen in Echidiza. 

But the preceding may perhaps be considered pure speculation, :ind 
possibly quite out of the way so far as it is intended to describe the 
mode in which the adult gland is formed. The lattor has long ago, ; i s  

described by Hunter, Cooper, and 8t. Hililtire, a large ampulla or lac- 
teal sinus, which traverses its center longitudinally along its middle. 
The involuted rudiment which I have figured m a y  send out two great 
processes from its enlarged end, an anterior aiid a posterior one, from 
the sides of which the secondary acini of the adult gland niay bud out 
laterally on either side. This is tho more probable mode of develop- 
ment, for we find that the subsidiary lateral ducts open at  intervals into 
the median lacteal sinus, along the sides of the latter, in the adult organ. 

The coarse anatomy of the adult lnalniiiary glaud of Phoeavza is pretty 
well known, and it will therefore be superfluous to cuter into a very de- 
tailed account of the organ. It is a flat glandular itiass iiearly 3 
inches wide, somewhat over a half inch thick in  its ceiiter or iu- the re- 
gion of the nipple, and nearly or quite a foot in length. Externally or 
ventrally it is invested by connective tissue, and overlaid first by what 
are apparently derma'l muscles and then by the tough, fibrous, skin which 
is not underlaid by blubber here or in tho viciuity of the vulva. The 
nipple opens from the mammary sinus and is placed below the hinder 
half of the gland. As in Bulmnoptera (Turner, 12), there is a single 
opening in the nipple, the numerous orifices in it described by Owen 
being apparently the pedunculate bodies at its tip figured by Turner, 
and, a0 surmised by Gegenbaur (6), do not indicate the existence of 
numerous milk ducts opening on its apex. 

The apex of the nipple i r i  Phocctna, unlil~e t h a t  of Bulce?$optera, is quite 
amooth, somewhat flattened laterally by compression between the folds of 
the external mammary fossa, and shows a very distinct single terminal 
opening in its center, which is continnou~ 1)s way of a single canal with 
the wide mammary sinus below. 

Prom the description given by Turner of the enormous mammary 
gland of a gravid specimen of Balmoptera, tho inference may be drawn 
that there is but little difference between the structure of the mammary 
organs of the Dmticete and the Mysticete. 

In both there seems to be good reason for believing, with the editor 
of the posthumous egitiorr of Hunter's paper (l), that the milk accumu- 
lates in the great mammary sinus and is rapidly forced out by the VO- 
lition of the mother, by compression through the action of the oyerlying 
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muscles, while the calf has its mouth to the nipple, for only short inter. 
vals between the times when it  rises to the surface for air. 

The peculiar position of the nipple, which is sunken into a longitudi- 
iial fossa which quite covers or incloses the former, is a characteristic 
feature of the external conformation of these organs in the Cetacea, and 
may be regarded as a physiological adaptation similar in nature to the 
extension and flatteniug of the gland itself, as a result of which the 
niilk-secreting organs do not bulge outwards as in other mammals, but 
helps the animal to retain its normal fusiform shape, with no portion 
of these secondary sexual organs projecting outwardly, thus protecting 
them from injury and not impeding the movement of the parent through 
tlic wih-iq as suggested by Owen. 

The question now arise&, to which category the mammary gland of 
Cetaceans niust be assigned, namely, those with true nipples, such as 
are found in the Carnivora, or those with pseudo-nipples, such as BI'U 

found in Ungulata, certain Marsnpialia, and Murina. To judge from the 
structure of the adult nipple, with its single opening, there can, I think, 
be little doubt of the propriety of classing tho ma,mmary gland of Ce- 
hcea with that group which has been characterized by Gegenbaur (6) 
as possessing pseudo-nipples, which are developed by the production 
of the margin of the primary mammary area of the embryo into a tubu- 
lar prolongation, and which in all cases is characterized by the pos- 
session of a single external opening, as in the cow. By what process O S  
development, however, the great median sinus of the Cetacean mam- 
mary gland was produced we do not know, and must wait for the eluci- 
dation of this part of the subject through the study of more material. 

Turner (12) speaks of the sinus as being lined by a mucous membrane, 
but the question arises, has this endothelial lining of the gland arisen 
by involutions from the primary epiblastic involution, or has it arisen 
partly by vacuolization and retrogressive histological processes, as a,r. 
gued by Creighton (7) and Rein (9). To iue it seems probable that both 
processes, as shown by the last-named investigator, areinvolved, namely, 
those of involution or proliferation from the primary gland bud, and 
vacuolization, which latter process probably steps in later, or after the 
foundations of the principal acini have been laid down by the first pro- 
cess. 

In  some forms it would seem probable that the mammary glands al- 
iuost wholly disappear during the intervds between the periods of ges- 
tation, as observed by Allcn (8) in the bats, to be regenerated again 
beneat11 the integument with tho progress of the period of gestation. 
Facts such as these would seem to favor the opinions and suggestious 
put forward in 7, though there can be no doubt whatever as to the 
fact that the first traces of these organs exist as thickenings or prolif- 
erations at definite region8 in the epiblast, and that erentually such a 
thickening ehoves the stratum MaZpighii, downward before i t  a8 it pretty 
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well defined layer into the mesoblast, as shown in the accompanying 
figure. 

The development of the dermal folds which incIose tlic nipple of 
Cetaceans, however, coniplicates the development of the, uipple itself 
somevliat, so that i t  is probably impossible a t  present to reach any 
very positive conclnsions, unless we may msume that the stages of the 
development representcd by fin embryo of Qlobiocep7~ak~s ntelns 2 iiicher; 
long alnd one of Rhachianecterr glaucus 54 inches long will, serve to throw 
some light upon this question. 

The sections which ;ere made of the young of 8Zobwccphalus of the 
size mentioned show that tho folds which form the wall of the nipple 
fossa were only in their incipiency or scarcely at  all developed during 
tho 2-inch stage, as shown in the second diagrammatic figure, taken 
from a section at a soinewliat dillerent level from the upper more dc- 
tailed one, this one strikiiig nearly the center of the incipient nipple, 
which seems to be preseut as a slight elevation of the epidermis, while 

'on eitlier side'of it there arO two swellings, r r, which seem to me to 
represent the developing side-malls of' the nipple fossa. 

What convinces me that the precediiig opinion is justified is the ox- . 
ternd appearance of the nipple fossa: or clefts in the more advanccd, 
female embryo of Rhachiancctes, 54 iuches long. In this specimen tbc! 
Ida,mmary clefts, without externally visible indications of the nipples, 
are already formed as a pair of minute longitudinal slit-like depressions, 
which, without inueh doubt, represeut the proportion%lly large clefts 
which open from without into the nipple fossa in the adult. In this 
last stage these clefts are about .5 millimeter in length, and, on account 
of the greater proportional size of the clitoris of the embryo, me placcil 
relatively much closer to that organ than in the adult. Were it pos 
sible to investigate the condition of the mammary gland in this largc*r 
embryo, it might be that light would be thrown upon the steps by whiclr 
the gland itself is formed; but as the specimen is a unique one, having 
been figuredby Scammon, and unfortunately belongs to a Pacific specicrj 
which I am told by Mr. Dall is rapidly approaching extinction, great 
hesitancy has naturally been felt by the Muscum authorities a,s to tliv 
desirability of sacrificing it for purposes of anatomical investigation. 

Them seems to me, therefore, to be hit little doubt remaining that thv 
iiipple fossa of Oetaceans is developed during a comparatively early 
stage, or in the interval in the history of the intrauterine growth of the 
young Cetacean corresponding to that between the fifth and seventh 
months of the human fmtus. 

Turner (12) hes described rudi.iment.a,ry mammary foss*, behind aid 
-a little to Cither side of the base of the penis of' an advanced male 
fe tus  of Balmnoptera SibbaZdii 18 feet long, but iu tho much youngel* 
stages bf clevelopment of Plmcana coiwnuwis, represented by 8 niale fCe 
t u s  3 inches long now in my bands, I cannot find auy evidence of Slid1 

rudimentnry mammary clefts or fossa as are described by Turner, 

, 

* 

' 

. 
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I n  a male fcetus of Delphinus Bairdii 11 inches long, belonging to the 
National Museum collection, no traces of mammary fossae could be found. 

, I n  another female fcetus in thc collection, identified with some doubt 
by Nr. True q Phocmnu lineatu, and 173 inches long, the mammary clefts 
were 8 millimeters long, the nipples distinctly developed and about 1.5 
millimeters in diameter. 

I n  a male fe tus  334 inches long, referred to Balmnoptera tnusculus, 
(No. 13763) by Mr. Truo, the rudimentary mamma'ry clefts are about 
one-eigth of an inch long, and are situated about half way between the 
anal opening and the proximal part of the preputial membrane covering 
the base of the penis behind, and seven-eighths of an inch in advance of 
the anus. The nipples are not nearly so well developed in proportion 
as in the female fe tus  of Phocciena 174 inches long, being only .75 inilli- 
meters in their longest and .5 millimeters in their shortest or trans- 
verse diameter. The pair of mammary clefts and nipples of opposite, 
sides in this specimen were situated about one-fourth of an inch apart, 
measured across the middle line of the fcetus. 

It is therefore evident that there is an important diEerence cxisting 
. bctween the fcetal males of some of the species of Denticete and some of 
the Mysticete, inasmuch as the latter possess rudimeu tary mammary 
glands and the former do not. How universally this may bo true we 
will not know until fmtuses of all the farms have been studied. 

The sexes of young Cetaceans are already distinguishable when they 
are about 2 inches long, and when 3 inches long the genital raphe 
has closed in tile male and the perineum is already much lorlger than in 
the female fetus; it is, in fact, more than twice as long in a male 3 
inches long than in a female fe tus  2 inches in length. It is therefore 
evident that the indifferent-stage development of the external gcnittblia 
of the embryos of Cetaceans must be passed over before they have 
reached the length of 2 inches, 80 that the dimensions reached when the 
sexes become differentiated externally probably correspond pretty 
closely with those of the embryos of the human species. 

Wyman, in examining an embryo of the great right whale, Balmna nys-  
ticetus," found it difficult to discriminate the sex of it externally, although 
6 inches in length. In the series of embryos in my possession there does 
not Beem to be any difficulty of this sort, as the single male specimen of 
Pliocctma, with its closed raphe between the penis and anus, a t  oncc gives 
the unmistakable outward indication of the sex to which the specimeti 
belongs. 

This was an important matter to determine in order to discriminate 
the specimens used in the preceding discussion of the development of 
the mammary gland. 

The results arrived at in the foregoing paragraphs may be summar- 
ized as follows : 

1. The mammary gland of Cetaceans develops from a thickening of 
_-___I____- __ 

* Proc. Boat. SOC. Ntlt. Hist., ii;, 1848J51, p. 355. 
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the epidermis of the uubryo, which is covered iuternally by the stvatuai 
Ndpighii, a$s in other mammals. 

9. The acini of the gland probably develop in the same way as in the 
same brgaii in other mammals, except that the gli111~1 begins to elongate 
very early and develop a great longitudinal median sinus in its middle 
portion, which is directly continuous with t4he duct which opens through 
the nipple. 

3. The folds which surround the nipple fossa and inclose the nipple 
arise very early, as shown by the condition of the gland in two succes. 
sire stages represented by an embryo of OloBiocephalzrs 2 inches long 
and one of Rhaclhaectes 64 inches in length. 

4. The gland as found in Cetacea, while displaying peculiar teleologi. 
cal modifications, must, so far as the mature anatomy and early ilevel. 
opment of the organ is concerned, be included with the type defined by 
Gegenbaiir as posseRsing pseudo-uipples. 

5. The sexes of Uetacean embryos, judging from those of Olobioceph- 
ulus and Phocmna inay be discriminated from each other externally 
when somewhat under 2 inches in length, by the differentiation of the 
externaI genitalia.” ‘ 

In conclusion I would express my appreciktion of the kindiiess of 
tho curator of the Depart,ment of Mammalia in often, 5nding for me, I 
fear, a t  considerable trouble to himself, the materials, in the way of ’ 

specimens and literature in the Museum collection, upon which this in. 
vestigation is based. 
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P9.-THE EPPECTS OB A N  ELEVATED TEMPERATURE ON FICIII[EY. 

B y  FRANCIS DAY. 

I n  a streain in the Government gardens at Ootacamund, on the Neil- 
gherry Hills, in Madras, in the middle of December, 1866, the average 
maximum was 720, the average minimum BOO, the highest point noted 
720, ancl the lowest 420, and here Indian carp thrive. I n  the lake in  
that station, 7,600 feet above the Be&, betweeu May 20 and June 12, 
186G, I found the water at G a. m. 6740, a t  Inidday 770, at 4 p. m. 790, 
and at G p. m. 730. In the Coonoor Stream the water.was from 30 to 
640 colder than in the Ooty Lake, while half way down to the low 
country, at 4 p. m., it stood a t  740, and G 11. m. a t  750. In  the Bomauy 
River, in the low country, a much higher temperature prevailed, nt  G 
a. m. it being 790, at 12 a. m. 920, at 4 p. m. 860, and a t  G p. m. 820. 
But after the first burst of the moiisoon the water may be roughly said 
to have decreased about 100 in the Ooty Lake, lo or 20 in C O O ~ O O I -  
River, rather more on a lower level, but from loo to 130 in the Bowany 
River. All these localities being stoclretl with fish, it shows that they 
must become accustomed to a heat nrhic:li rises to as much a8 920 at 
midday iu the low-country river. 

I n  June, 1809, I took sixty-Lliree observations in the Irrawaddi River, 
in  British Burmah, the thermometer being immersed 1 foot below the 
Burface, ancl the temperature recorded between 6 a. m. and 11 p. ni 
varied from 820 to 850, while at the Ben-gaygyee Lake, on June 18, the 
water at 11 a. m. stood 900. It is stated in Nature of February 12 that 
the secretary to the National Fish Culture Association at South Ken- 
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sington selected certain fishes for experimentalizing as to whtt teni- 
peratures they could survive in. All were fiist deposited in water reg- 
istering 530, which was gradually increased by the itifusion of hot water 
through a tube, which caused the temperature to rise steadily. The 
rapidity of this rise is not giveii. We are told that none of tho fish ex- 
hibited signs of failing vitality until the thermometer recorded 8 9 ,  wheu 
a perch became prostrated, and shortly afterwards its cougeuors fol- 
lowed its example in rapid succession in the following order : Roaclt, 
8240; salmon, 830; minnow, 850; gudgeon, 85hO; dace, 360; tench, 88"; 
carp, 910. Brandy is stated to have restored them all except the dace, 
which died. Whether further notes of these fishes have been kept, and 
i f  any more have succumbed, it would be interesting to know; but uone 
ofthe teniperatures appears to have reached what is normal for tiis11 in 
India at certain seasons. 

the above subject of temperature on ova and young fish, in each instance 
the experiment being carried on in a thin glass vessel of tlie capauity 
of about four ounces, nearly full of water, and this vessel was placed i n  
a water bath of the temperature required. An ovum was two and ;I 

half hours in water at 700, which rendered its circulation languid; liepl 
two hours more, and increasing the heat of the water to 800, no further 
npparent ill effects were seen. The vessel was now removed from tlio 
bath and allowed to cool gradually, and toil hours later a vigorous 
young fish was found to have burst its shell. .An ovum and a young 
fish were kept iu water between 680 and 720 for about eight hours, 
wheu the egg was found to be hatched and a tolerably active young 
fish was produced. Next day both were exposed to a temperature 
between '700 and 800, rarely reaching 800, and at, the end of the day 
they were languid, or, if in motion, disposed to irregular movements. 
ltelnoved from the water bath, the next day they were active, and sub- 
sequently showed no ill effects from their treatment. A young fish and 
au ovum were put into water raised to 820, and after au hour to 880, 
when the water was gradually cooled ; but the circulatioii in the young 
tish was found to be languid, and the following day it was dead. The 
egg did not sutl'er materially for three days; subsequently i~ vigoroufi 
J ' O U U ~  fish was 1)roduced. AU OVUD kept iii wtiter fO11 tmo hours iIt 
t h i u  903 to 950 died, 5s did also one put for lislf iilil liour iii  w t b t w  at 
1000. 

A young fish w:ts kept three hours in water, commencing at 700 and 
gradually increased to  850. ,The heart was then acting with tolerablb 
vigor, and the following day tho fish apgeared to be nearly in its usual 
xtate, aud five days subsequently i t  was tolerably active. A young 
fish kept iu water a t  840 was found to bo dead, and to be 8ure that the 
result was not owiiig to a waut of .air iu the water tlie oxperi~nout was 
repeated in the same water when cold, without, i1i.j urious results. Anotllw 
young fish was kept iu water throe hours and a half, risiug from 780 

Dr. John Davy in 1883 made some very interesting observ fl t '  10ns on 
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to 010, without bard effects, while another two hours and a l i d f  i i i  w t e r  
between 880 and 900 died. One kept a few minutes in water a t  920 
seemed to be dying when removed, and appears to hare died in about 
a quarter of an hour. Another was kept three hours in water gradually 
rising from 780 to 880. At 860 the heart was acting, but 110 circulation 
was perceptible in the tail j at 880 it died. Dr. Davy has recorded 
many other experiments on this subject, as well as on the degree of 
temperature fatal to fishes. 

I n  August, 1882, he placed a common trout of about a quarter of a 
pound weight into a good volume of water at 620, which was pretty 
rapidly raised to 750 by additions of warm water, when it became very 
active and tried to leap out. In  an hour the temperature was increased 
to 800, and after a few more minutes to  850, when it became convulsed, 
and, although transferred to cool water, died. When the water had sunk 
to 700, smaller trout and a minnow were put in, and although t h e  
next morning the temperature had sunk to 6'70, the trout was dead, but 
the minnow had not suffered. 

A parr of the salmon was similarly treated, the water hi half an hour 
being raised from 600 to 700, and now it tried to escape. The water 
was raised to 800, and it became korpid and convulsed j rtt 840 it seems 
to have, died. 

A char of about the same size had the water gradually raised to 800, 
when it seems to have died. The trout tried to escape by leaping out of 
the mater, while the char kept to the bottom, with its head downwards, 
as if seeking for a cooler locality. A small peroh was put into water a t  
830, falling in fifty minutes to  800; after two hours it was foand dead. 

A minnow \vas put into water a t  92O, and in less than two minutes i t  
had turned on its side; but the water falling to 900, it recovered, resum- 
ing its natural mode of swimming. A gold carp was put into water at 
960, but at once became restless. After a few minutes the teinpcmture 
had fallen to 940, and it remained motionless; now transferred to water 
a t  700, i t  rapidly revived. After about an hour it was placed in water 
a t  930, which at first it bore with, then becamme languid; but as the water 
cooled i t  relrived, and ut 880 it resumed its natural position. 

A commou carp was placed in water a t  600, raised in lave minutes to 
780, and in twelve more to 800; after another half hour the heat was 
suddenly increased to 850, bnt i t  became languid, so i t  was allowed to 
cool to 800, when it seemed to revive, so the heat was increased to 050, 
and as it appeared as if dead, it was lifted into cool water, where i t  slowly 
recovered its powers. Other similar experiments on the loach and the 
eel were made. 

CHELTENHAM, ENGLAND, Pebruwy, 1886. 
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VoJ. V, No. 10. Washington, ID. C.  April 29, 1885. 
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30.-TIIE RED BNAPPER CICOUNIb@ I N  TILE GULP O F  RlEXICO.* 

B y  Capt. J. W. COLLINS. 

[Prom a lottcr to Prof. S. k‘. Baird.] 

It may ilrterest you to learn that ou our way from Tampa to Tor- 
tugas we found red snappers iniich more generally distributeci and 
seemingly far more abundant than they are on the fishing grounds 
fart,lier to the northwest, mhere the fishery is now carried on. These 
grounds, lying between Tampa and the Tortugas, outside of a depth of 
20 fathoms, have never been resorted to by tile fishermen, so far a,& I 
have been able to learn, and their investigation I have deemed ;I mat- 
ter of the highest importauce to the fishing industries of the South, In 
il word, I think there is 110 doubt that we hnre discovered new grounds 
that are unusually rich in fish life, mid particnl arly in the iindisturbed 
a3bundance of red mappers. So far as our iuvestigations exteildetl, fish 
were found most plentiful in 26 to  27 fittlioms of water, but seldoin out,- 
Eide of the greater depth. I n  one instance, yesterday morning, N little 
after sunrise, we struck a school where mc canght, suappers “1mir and 
pair,” and so very plentiful mere the fish that they actually wuue np to 
the surface near enough for us to see thou over the ship’s side. \Ve 
caught only a few, since we had enough for t h e  ship’s use, and it woulci 
have been purposeless cruelty to catch fish that mere not Twnted. I 
believe, however, that a smack plight liave taken a fiill fhre i n  this 
locality. 

I am glad that the Lookout is on the Florida const investigating the 
spawning fish. Should she stay late enough, I liopo something mag he 
learned of the breeding habits of the red snapper, the number of eggs 
it has, &c. This sdems important, aud a matter well deserving the nt- 
tention of the United States Fish Commission, since i t  is probable, at 
least, that, this species is being more or less rapidly depleted, and the 
day may not be far distant when the services of the Comniission will 
be needed to keep up the supply, if not to prerent the practical de- 
&truetion of the important fishery now prosecuted for the red snapper. 

It is a matter of somo regret to me that there has been no good 01)- 
portunity to tefit the gill-nets and trawl-lines. It mould have been in- 
teresting to have made $rials with these under favorable conditions, so 

* +The steainer Albatrossleft Washington January3,1885, and returned April 6. The 
vessel made two soparato trips from Pensacola to tho Red Snapper Gronnda. This is ’ 
tho first Uoverninental effort to exninine the off-shore fishing-grounds of the Gulf of 
Mexico,’and tho succoss obtained justifios the claim that, by meam of such a *Sse1, 
new fishing-grounds might undoubtedly be discovered which would add materially 
to the resouroes of the ooun~ry.--EDITon. 

Bull. U. 8. F. O., 86-10 
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that definite ideas could have beeu foruied of what might be accom- 
plished by using them. I am satisfied, however, that, so far as the 
prosperity ‘of the fisheries is concerned, little could have been gained of 
practical value. The fact that red snappers are gregarious in  a marked 
degree, congregating in schools of limited extent on small patches of 
bottom, and the additional fa& that they bite a hook with the utmost, 
eagerness, makes i t  possible to capture them ?ore readily aud easily 
with hand-lines tlian in auy other way. And when we consider how 
trifling is the expense of fitsting with. hand-lines compsred with other 
-forms of apparatu8, it will be seen that there is little probability of the 
old methods being superseded, particularly wheii enough are caught, 
now to make a serious draiu ou the resource8 of the fisliiug grounds. 

0 

KFiY  WEST, EltA., fifurck 20, 1885. 

31  .-OPINIONR CONCEKNING THE D E B I K A B I L E T Y  O F  A I IATC!IIERY 
F O R  $ A C T - W A T E R  F I B 1 1  I N  NORWAY.*  

B y  11. RASCJI, A. LANDMARK,  z ~ I ~ c Z  G. 0. SARS. 

OPINION OB PROP. IT. RASCH. 

The cause of the steady decrease of,fish 011 the coast of Areudal, whieh 
has been noticed during the last few years, is undoubtedly excessive 
fishing. It will appear improbable to most persons that fisheries such 
as have been carried on in the Areudal district should have had an 
injurious iufluence on so fertile a fish as the cod, each healthy female 
of which contains several millions of eggs ; but since the investigations 
of Professor Sara have taught us the conditions necessary for impreg- 
nating the roe of the cod, we can easily understand that if there are 
not a large number of male fish on the spot wheu the female fish eject 
the roe, the greater portion will not become impregnated. 

The best remedy for this lack of spawuing fish is, as far as I can see, 
artificial impregnation, by which all the roc! becomes impregnated, 
whilst at the same time one can transfer the roe to localities where it 
and the newly hatched fish are protected agaiust their enemies. 

There is no doubt that in this way young fish cau be produced by 
the million; but this is not sufficient. The growing fish must not be 
caught before they become fit for food. I therefore entirely approve of 
the measure6 proposed by Captain Dannevig for the Areiidal district. 

OPINION OF MR. A. L A N D ~ A R K .  

Owing to the steady decrease which has been generally noticed of 
the common salt-water fish in mauy places on our coasts, and especially 

CHRISTIANIA, October 31,1882. 

- 
* From a pamphlet entitled Iiidbydolse til Teguing af Bidrag t i l  en Udklmkningsan- 

stalt af Saltvandsfisk ufter nmerikau~k Miiiietur, saiiil Erkliuriiigur i A iiloclning af 
fiai~iiiie. Ai*entlal, I W .  ‘1’rmHI:bted froill the Uauisli by ~ I E ~ ~ M A N  .JACOBSON. 
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in the neighborhood of Arendal, Captain Dauiievig has requested me 
to give iu'y opinion whether this deplorable s h t e  of sffairs can I e suc- 
cessfully remedied by means of the artificial hatching of the roe of cod, 
and possibly of other kinds of fish. He also states that he has selected 
a place in the neighborhood of Areudal for an establishment of this 
kind. 

In regard to this matter I take the liberty to state that it appears 
from the official reports of Prof. Spencer I?. Beird, United States Coin- 
misPioner of Fish and Fisheries, that the artificial hatching of the roe 
of cod, and some other salt-water fish, is not only possible, but also 
entirely practicable, without any very great outlay. How far the ar- 
tificial hatching of salt-water fish produces a noticeable increase of 
the quantity of fish in the sea, and especially what i t  amounts to as 
compared to the vast scale on which the natural reproduction of fish 
goes 6n in the sea, has not yet been shown by experience, and may, 
therefore, justly be considered a disputed question. If, however, w u  
consider the enormous destruction of roe caused by t h e  many injurious 
influences to which it is exposed in the sea, and that these iujririous 
influences may almost be entirely removed from the artificially impreg- 
nated roe, and that, therefore, there c ~ n  be no doubt that roe of a cor- 
tain number by being artificially hatched will yield infinitely more young 
fish than if left to nature; then me may well assime that there is not 
only a possibility, but even a certain degree of probability, that practi- 
cnl results for the fisheries may be reached. It is provided, of course, 
that tlie matter is .taken in hand energeticdlj-. We must call special 
attention to the circumstance that Norway, on account of the peculiar 
character of its coast and coast waters, offers greater chances for favor- 
able results than almost any other country. Our coast, broken by 
innumerable fiords and sounds, possessee a very large number of coni- 
paratively sheltered basins, whose stock of fish, as experieiice seems 
to show, is stationary, as the fish do not, to any great extent, seem 
inclined to  migrate to the open sea. We must also consider that the 
deep furrow 01' trough a t  the bottom which separates the greater por- 
tion of our oonst from the outer and shallower sea is in all probability 
the main cause which deters the fish which are borii near our coast froiu 
migrating to the open sea. These geographical couditious, therefore, 
seem to justify the belief that the increase in the number of fish which 
%-ould result from artificial hatching mould really benefit our country, 
and not be scattered over all the neighboriug seas. Aud yet it can by 
no means be considered as settled that artificial hitching will to any 
noticeable degree increase tlie yield of our everyday sea-fisheries. This 
is certain, however, that vast interests are at stake, and that no means 
should be left untried whioh, without disproport5onate sacrifices, 
reasonably be supposed to aid this important industry. I t  WOUld be 
diacult to point out atiy other means wh'ich could be employecl for 
reachiug the end in view with greater hope of' success. 



148 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

I therefore take the liberty to cx1)rcss i n 1  opinion to the cftect that, in 
spite of all the uncertainty which still seems to he connected with arti- 
ficial hatching as a means of aiding the sea fisheries, it is ill the highest 
degree desirable that experiments in this direction should bo made, 
and the sooner the better. But if good results are expected, these ex- 
periments should be made on a great scale. We should not rest satis- 
fied to liatch a few hundred thousand fish, but many million8. On ac- 
count of Che great fecundity of salt-water fish, hatching on such a scale 
is by 110 means an impossibility. 

CHRISTIANIA, October 31,1883. 

OPINION O F  PROF. G. 0. SARS. 

After ha\.iiig conferred with Captain Dannevig relative to his plan of 
counteracting the steady clecresse of- fish noticed during the last few 
years in  the neighborhood of Arendal and on other parts of our coast, 
by the artificial hatching of salt-water fish, especially cod, I shall, as 
requested, express my opinion as to the practicabilityand the possible re. 
sults of' such experiments. I have already, in the first report made to 
the depart ineiit 011 the practical and scientific investigations rnade by 
we near the LoBoclen Islands, during the winter of 1864, expressed tho 
opinion that possibly the artificial hatching of cod roe might yield im- 
portant practical rvsults; and iu the following report, for lS65, I have 
treated this subject more fully aud have given various hints for the 
guidance of persons who might desire to malic experiments in this di- 
rection. It is my opinion that this matter deserves o w  undivided at- 
tention, and that, under certain circumstances, the artificial hatching of 
salt-water fish will have the same practical importance for our coast 
fisheries as the hatchiug of fresh-water fish for the fresh-mater fisher- 
ies. With a view to obtaining greater certainty as regards this  mat- 
ter it will be necessary that a first attempt should be mode, and thac 
this attempt should be on so large a scale as to give Rome reasonable 
hope of visible results. Hitherto no such attempt has been made in Nor- 
\my, and probably for the reason that 110 one has been found willing to 
devote his entire energy, titlents, and time to tho subject. I therefore 
consider it exceedingly fortunate that a geutlemaii has come forward 
who has seriously determined to solve thi8 important problem in a prac- 
tical manlier. Captibin Dannevig, is a gentleman of intelligence, who 
combines a deep interest i n  tho cause with great energy and a practi- 
cal knowledge of evcrythiug pertaining to the fisheries, aiid who there- 
fore offers all the reyuisite conditions for makiug the cxperiinent in an 
entirely satisfactory manner, provided he can secure the necessary 
assistance and guidance. As regards the prncticability of this expcri- 
mexit,, 1 have-as Jvill be seen from my reports referred to above- 
by expcriinents of my OWII, made on a m a l l  scale, proved beyond a 
doubt that the artificial hatching of cod roe is not only entirely prac- 
ticable, but even connected with comparatively less difficulty than the 
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hatching of salmon roe. The apparatus can be arranged in a much1 sim- 
pler manner, and the time used for hatching is much shorter. As the 
matter is of great interest both from a scientific and practical point of 
view, and as the question rehtes to an enterprise which, if i t  meets the 
expectations, mill exercise the most powerful influence on one of the 
most important iudustries of our country, I deem it entirely proper that 
the Government should extend some aid, so that Uaptain Danuerig!s 
experiments can be made according to the most approved method. 

According to my observations, the tender young of the cod in the be- 
ginning keep near the surface of the water, but after a while seek the 
bottom and during the first year stay near the coast. Later they go 
farther out into deep water, but nevertheless during the first two or three 
years keep principally iu the fiords and sounds, partly on' sa~ldy and 
partly on rocky bottom. Not until they hare become sexually mature 
(in the fifth or sixth year) do most of them go to the outer banks of the 
sea, to return in spring for the purpose of spawning. 

* 

CHRISTIANIA, November 1, 1882. 

UIRCULAR INVITING CONTILIBUTIONS TOWARDS A HATCHING ESTAB- 
LISHMENT FOR SALT-WATER FISH ON THE ANERICAN PLAN. 

It may be considered a s  sufficiently well known that during the last 
twenty or thirty years our coast fish have steadily decreased, and that 
during the last few years this decrease has even beexi more rapid tliaii 
formerly ; so much so, in fact, that inany of our fiords where formerly 
large niasses of fish were found are now compa,ratively deserted. It mar 
also beponsidered as well known that the number of fi8h along the eu! 
tire coast of Norway from Chdstiania to Cape Lindesndes has likewise 
decreased to an alarmiqg degree, especially in places where a dense 
population and the high price of fish make the fish more sought after. 
Such is the case in the neighborhood of Arendal. 

Tho probable cause of this decrease is undoubtedly excessive fisliiug, 
which takes away more fish than nature can..produco; and if this stilte 
of affairs continues for any length of time, the consequence will be, that 
soine of our more important kinds of fish will become extinct. 

The natural character of our coast justifies this supposition, for ttl- 
though the bottom is particularly adapted to maintain largo Inasws of 
fish, in must be remoiuberccl that on our coast the fiwh tire orowded to 
gether mithin it comparatively narrow spa&, viz, the narrow ehauiwl- 
hardly 1 Norwegian mile (7.01 English miles)-along the coast,, and 
that therefore excessirk fishing will exterminate the fish sooner 011 this 
cosst than on tho other coasts of the North Sea, where the'coast maters 
are connected with the great. fishing-banks in the  open sa, and where 
the loss is soon made up again by fish immigrating from the sea, 
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If we ask which apparatus must be considered as particularly de- 
structive, the proper answer will be that it is not one apparatus in par- 
ticular, but all the different apparatus combined which have brought 
about this result. 

As we must consider it as absolutely certain that excessive fishing is 
the cause of the decrease of fish, it will be evident that in order to remedy 
the evil i t  will be necessary either to limit fishing, 80 that the iiatural- in. 
crease of fish exceeds in  iiumber those which are caught, or to endeavor 
by the artificial production of fish to raise the increase tc such a cle- 
gree that it shall a t  all tiines exceed the number of fish caught. 

As regards the first-mentioned plan, i t  must, from various causes, be 
considered as impracticable; and no other way is left but the artificial 
production of fish, which can no longer be considered merely as a scien- 
tific experiment, but as an industry which, without involving great ex- 
pense, can be conducted on a large scale. The artificial hatching of fish 
may be considered as the only means of raising our coast fisheries to 
their former flourishing condition, and as these fisheries ore of the most 
vital importance to our coast population, we venture to hope that such an 
undertaking will meet with general interest. It is a question of preserv- 
ing a large capital for the benefit of our coast population. In the city 
of Christianiaalone, lire fish to the amount of several hundred thousand 
crowns are sold every year; and if we take the ent ip  coast from Frod- 
erikshald to LiLdeshas, the sum amounts to several millions of crowns 
per annum. To preserve this revenue to our country will iiot only prove 
a great advantage to the present generation, but it actually becomes a 
duty which we owe to posterity. 

The Arendal division of the L L  Society for Prqmoting the Norwegian 
Fisheries” is fortunate euongh to have among its members Capt. G. M. 
Dannevig, who takes a deep interest in the artificial hatchibg\of salt- 
water fish as a means of aiding our coast fisheries. He has carefully 
studied the entire subject of starting a hatchery on the American plan, 
and has consulted some of the most promineht scientific authorities in 
our country, Professor G. 0. Sars, Professor H. Rasch, and Mr. A. Land- 
mark, inspector of fisheries, whose opinions regarding this matter are 
quoted . 

A hatchery on the American plan will, according to very careful osti. 
mates, cost about 4,400 crowns ($J ,179.20), and the current expenscn 
during the first year of 3,000 crowns ($804) will make a total of 7,400 
crowns ($1,983.20). It is our intention to start a hatchery as soon as 
we have secured the necessary funds.* 

’ 

SOCIETY FOR PROMOTING TIIE NORWEGIAN FISHERIES, 
Arendal Division, December 2, 1882. 

- _- __I_. -___ 
* This circular ie signed by LHolmboe, Oscar Herlofclon, 010 J. Horlofboii, Andr, 

E. Johnnnescn. 
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32.-THE BOWER-BARFP RUSTLESS IRON. 

B y  J. €I. KIDDER, M. D. 

[From letters t o  Prof. S. F. Bsird.1 

I return herewith the specimens ofiroii pipe treated by tho ('Bower- 
Bar@ rustless iron " process, with mernorautlum of the results of cxami- 
nation and the following note upon the process itself: 

Dr. Percy first poiuted out tho fact that Russi:m sheet-iron is much 
less affected by rust than English, because it has been accideut;illy 
coated with niagnetia oxide (Fe304). 

Professor Rarff, prior to thc year 1876, first produced a coatiug of 
magnetic oxide upon iron j b  the prpost! .of  preventing rust. FIe ex- 
posed the heated metd to superheated steam, which at lii&i tcwpera- 
tures is decomposed, giving up its oxygeii to the irou, while h~ilrogou 
eecapes. 

Mr. Qeorge Bower improved upon Barff R method (about the ;yew 1880) 
by passing the products of imperfect combustion (carbonic oxide, &c.) 
through highly heated chambers containing air in slight excess of the 
quantity required to coiivert carbonic oxide i n  to carbonic acid. The 
resulting carbonic acid, hea'tcd *by combustion, enters a chamber coil- 
tainiug the,wrticles to bs coated, raising them to a high temper;iturc. 
The iron takes oxygen froni carbouic, acid and becomes magnetic oxide 
a t  its snrface, covered by :I film of sesquioxide, while carbonic oxide 
escapes. This prQcess, called the "oxidizing process," is continued for 
half an hour, when Ihe air inlet is closed aaid only carbonic oxitlo ad- 
mitted to tho iron. Carbonic oxide (0) takes oxygen from the film of 
sesquioxidu coveriug the magnetic oxide, reducing all of the coatiiig to 
magnetic oxide. This is called the "deoxidizing process," and lasts 
twenty minutes. Tho two may be repeated according to the thickness 
Qf oxide desired. 

There is no reasonc~ble doubt that magnetic oxide of iron is unaf- 
fected by exposure to air or frcsh or s ~ l f  water, or that, if thoroughly 
and completely applied, a coating of' this oxide mill protect iron surfaces 
from rust. The speciinens experimented upon appear not to have been 
thoroughly coated, especially in the screw-threads, and there is sornc 
re&son for suspecting galvanic actiou upon the specimen A (in salt 
water). 1 believe tbaf the authorities at t,he Portsmouth dock.yard 
have already decided that such actiou will*cwur when coated and w- 
coated speciinens are exposed together to sea-water. 

For further exporimerit in this direction I rccommend that Rome stripe 
of iron be furnished which have been completely covered with the m a g  
n&ic oxide, exposing no unoxidisccl surfaces. The strips I U ~ Y  con- 
renient1r be :J iiiches witlo 4 irlcljee loug, but shoiilci aot be slimred 

' 
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(as in the specimens received last week) so as to expose unoxidiaed 
surfams. 

MEMORANDUM. 

Two specimens of iron treated by Bower-Bar&' process ; received 
December 5, 1884. 

A. Short tube, with male screw-thread on each end, iinrnersed Decem- 
ber 6 in sea-water, in an open jar. The sea-water was from the sur- 
face of the sea, 40 miles off Cape Hatteras, and of specific gravity 
1,026.1. The pipe showed no rust a t  the time of immersiou. Remowd 
from the water, which has been kept a t  about 700 F., January 13. The 
specimen is much rusted, particularly in the screw-threads. One side 
remains clean, and the corrosion is most decided on the side opposite- 
possibly because of galvanic action. The water is quite muddg. from 
sesquioxide of iron, and presents a scauty iridescent pellicle containing 
Bacteria (mostly B. termo). No infusoria. 

B. A bent coupling, with female screw in each end. Iinmersed ?e- 
cember 6 in tap-mater, jar tightly stopped; exposed, together with A, 
to sunlight and average temperature of 700 P. Removed from water 
January 13. Specimen has also rusted, but the rust is in thie case con- 
fined to screw-threads and 8 file-mark on convex surface. No sign of 
life in the water. 

SMITHSONIAN INSTITUTION, 
Washington, 21. O., January 13, 1885. 

SECOND'REPORT. 

Since the  date of a former report npon the Bower-Barff iron process 
(January 13, 1885) several new specimens have beeen received, consist- 
ing of (A)  strips of iron three-fourths inch wide by one-fourth inch thick, 
aud (B) cylindrical rods one-half inch in diameter, all coated with mag- 
netic oxide by the Bower-Bar8 process. The ends of the specimens, 
which had been sheared in cutting them into short lengths, showed R 
little sesquioxide of iron, although supposed to have been treated after 
cutting. 

There being a questiou as to the occurrence of galvanic action be- 
tween this magnetic oxide and iron or other metals in preseuce of sea. 
water, several battery cells have been hade and tested in the course of 
tlw last ten clap. Each cell was made up of two of the protected strips 
or rods for one clement, a similar surface (abbut 1G square inches) of 
unprotected iron for the other, and a sample of very clear sea-water, of 
specific gravity 1,027, falien in the Gulf Stream about 40 miles north- 
east of Cape Hatteras. In the earlier experiments the sheared ends im- 
mersed were covered with red sealing-wax, and copper wire wits used 
Sor electrodes. In cells after the first two tho sheared ends were covered 
with becs-anx aucl platinluu wire txbstitutcd for coppc~. Io caeh ex- 
periment the circuit ma8 allowed to rewain closed for fr~1.11 two to five 
days. 
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The galvanometer showed a decided current in all of the'experiments, 

the pole attached to the protected plate bging positive. Magnetic 
oxide is therefore electro-negative to unprotected, iron, as wa,s to have 
been inferred from the known electric relations of the protoxide aud 
sesquioxide of which it has been supposed to be made up. The current 
is scarcely, if a t  all, stronger when two cells are connected in series than 
in each of them examined singly. The unprotected iron (eleotro-positive) 
element wastes away, remainingclean excepting for a thin, greenish, semi- 
-gelatinous film (hydrated ferrous carbonate), while the cell fluid becomes, 
turbid within twelve Iionrs from the accumula$iou of sesquioxide of iron.. 
In three out of four cells small masses of sesquioxide adhered to the sur.. 
face of the protected (electro-negative) dement, and were found to mark 
spots of disintegration and removal of magnetic oxide. I n  one cell the 
protected surface remains unaffected after seventy-two hours of closed 
circuit, the fluid being, denseIy turbid by the accumulation of sesqui-* 
oxide. 

When diluted hydrochloric .acid (about 4 per cent. strength) is used 
as an exciting fluid, the action is much more vigorous and both plates 
are attacked, the unprotected more actively than the protected. When 
copper is substituted in a sea-water cell for unprotected iron, the direc- 
tion of the current is reversed, copper being electro-negative to mag- 
netic oxide, and the magnetic oxide is rapidly decomposed, with the pro- 1 

duction of sesquioxide. Iron is found (after fourteen hours) deposited 
upon the copper surface and in solution in the filtered cell fluid. No 
copper is to be fouud upon the iron surface or in solution. 

It appears from these experiineuts that there i8 galvanic action be- 
tween unprotected wrought-iron aud the magnetic oxide of iron in pres- 
ence of see-water, at the expense of tho unprotected iron. The actiou 
differs only in degree from the ordinary rusting of iron, which has been 
well described as a galvanic process from the moment that a particle of 
sesquioxide has been formed. The beginning of rust  is geuerallg de- 

I termined by the presence of carbonic acid, which produces hydrated 
ferrous carbonate, and is in turn displaced by oxygen in solution in the 
water. Prom the momeut of the appearsuce of sesquioxide of irou, a 
compound which is electro-negative to iron, galvanic action begins, and 
determihes a further supply of oxygen by electrolysis of the water. So 
in the cells here referred to hydrated ferrous carbonate is found upon 
the positive surface, and sesquioxide of iron free in the liquid or adher- 
ing to the negative surface. Internal currents result from the inter- 
action betweon iron, its carbonate, and its oxides, and diminish the re- 
sultant current strength as measured by tho galvanometer. 

The experiments still indicate that the coveriug of magnetic oxide is 
not thick enough or not complete, since most of the specimens have 
broken domn more or less iu sea-whtcr. If thoroughly eoated there 
Reems to be no reason to fear damage to protected iron near nnprotected 
irou in sea-water,. the teudency of gdvenic action in that case being 
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altogether against the unprotected iron, which is electro-positive to 
magnetic oxide. 

It appears, however, that the neighborhood of copper or its compounds 
in sea-water would probably be destructive to a surface of magnetic 
oxide, as was the case in the experiment noted. Whatever galvanic 
action occurs in such a couple must necessarily be at the expense of the 
magnetic oxide. The presence of zinc, tin, or lead would probably be 
protective to the iron. 

In conclusion I may say that this examination indicates that the 
magnetic oxide is an effective protection against the ordinary processes 
of iron rust; that the kind of galvanic action which occurs between iron 
and its magnetic oxide in presence of sea-watel. is altogether a t  tlic 
expense of the former j that the neighborhood of copper, nickel, silver, 
or ether metal electro-negative to the magnetic oxide of iron in presence 
of sea-water will lead to the speedy destruction of the magnetic oxide; 
and, finally, that the specimens thus far examined appear to have been 
exposed to the protective process for too short a time to insure full 
security under the conditions presented b$ the requirements of the Fish 
Commission. 

* 

S~THSONIAN INSTITUTION, 1 .  

- Wmhington, D.  O., February 23, 1886. 

3 3 . - R E P O R T  O F  O P E R A T I O N S  AT THE H A T O H I N G  EBTABLI.9ERLENT 
FOB MABINB FISHES, ARIENDAL, i884.f 

B y  6. M. DANNEVIG. 

Il'o the Management of the Arendal and O m e p  brunch of the Society jor thc 
Promotion of the Norwegian fisheries :. 

I have the honor to submit to the board of managers the followiug 
report of the operations of the hatching establishment during the year 
1884 : 

Co.D.--On account of the easily foreseen difficulties in1 procuring the 
necessary number of parent fish, the purchase of these was commenced 
a t  the beginning of the year and continued without interruption until 
about the middle of the month of April. The fish obtained were, how- 
ever, very small, and yielded in consequence little spawn, which wjll, 
to some extent, explain the comparatively small result which the ,estab- 

' lishment has to show for the presont year. It will be evident also, from 
the detailed report given below, that there were other causes which 
operated strongly in the same direction. Besides, we should not leave 
out of consideration the fact that, 8s director of the establishment, I 
bad to confront an entirely new experiment, and that, in addition to 
theoretical knowledge, there is required also a practical acqaaintance 

*Beretning over Virlcaomheden ved Udkla.kningaanstalten jbr  Saltvandnjislc. Arendel, 
1881, Translated from tho Norwegian by TARLETON H. BEAN, 
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with the subject; which can be acquired only after considerable experi- 
ence. The actual hatching operations begun on February 19th and con- 
tinued until April 29th, when the last fry were liberated. 

Table skowi,ng the extent of cod-hatJling from 1,'ebntary 19 to A p i l 2 7 ,  1884. 
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From the above table it will be Been that upwards of 12,600,000 cod 
eggs were fertilized, and that i5,000,000 young fish, or 406 per cent., were 
obtained from these. It will be observed also that the largest stoclr 
of eggs possessed at  one time was somewhat over 5,000,000, which was 
merely one-eighth of the capacity of the establishment. Since i t  is not 
difficult, with an abundant supply of parent fish, to hatch out two broods 
in a year, the yield might be increased to about 80,000,000. 

When 1 heard the American fish-culturists, a t  the London Fisheries 
Exposition last year, lament about the muddy water which they had to 
use, I stated somewhat freely that the sea-water on the Norwegian 
coast would be sufficiently clean for hatching purposes without filtering, 
and, as a result of my opinion, I had it pumped directly into a reservoir, 
from which it was afterwaxds conducted thfough wooden pipes and rub- 
ber tubes to the apparatus. It was quickly apparent that this \vas a 
great mistake, and that even very carefully constructed filters are 
necessary for successful hatching. It is unquestionable that the sea- 
water here is tolerably clear, but if we consider the fact t h a t  about 
15,000 liters of mater daily flow through each apparatus, and that the 
bottom of the box is covered with wire gauzeso fine that neithereggs nor 
young fish can escape through it, me must realize that this gauze will 
arrest all the dirt contained in the water and soon become so clogged 
that the circulation will be greatly retarded. Moreover, if some of the  
eggs, which Boat freely in the box during the process of developnient, 
should from time to time come into contact with the bottom, these 
dso  mill soon bu coated with mud and will siuk to the bottom and bo 
destroyed usudly within a few hours. The loss occasioned iu this may 
mas at  first considerable, but after the water becaine cleaner through 
the use of 6lteringframes, and I, besides, had learned by experience 
how to handle the eggs more carefully, there was a11 improvement, and, 
towards the last as high as50 per cent. of young fish were obtained. ThiM 
may indeed be regarded as very gratifying, espeoiiilly wheu we coiinider 
the fact that the Americans, who had all possible expedients a t  their 
command, after a whole winter’s work obtained a considerably sinallur 
average. 

The next difficulty Which presented itself, and which caubetl a con- 
sherable loss of eggs,  was the circumstance tliat the sea-water some- 
tiwes coutaiued so little salt that its specific gravity was less than that 
of the eggs, which may be placed, with little \rtIriiLtion, a t  1.023. Iu 
consequence of this the eggti fell to t h e  bottom, and were securely held 
there by the current, which has a downward movement as well as a ro- 
tary motion. I t  was possible, of course, to iucre:ise the saltneso of tllq 
water, but not without considerable expense, awl to move the whole 
establishment farther oat to sea, to obtain salter water, waB naturally 
wt to be thought of, a t  least until other ineans had beeu tried to get 
rid, if‘ possiblo, more easily of this drawback, which for a, Ioug tinic re- 
mained BO serious that I even began t6 doubt the result. Naturally 
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there was nothing to be done but to direct all my attention to the ap- 
paratus, with a, view of improving it if possible. 
I must state here that the Awericans, in their attempt to develop cod 

eggs in 18’70, used many of the older forms of apparatus, but first ob- 
tained satisfactory results after the construction of an entirely new ap- 
pliance. This, whicli was called from its inventor the Ohester rotating 
apparatus, was, however, also encudbered with various drawbacks, and . 
I determined, therefore, to experiment riot only with the last nained but 
also with one of the older forms, and I selectcd thc so called ClaiWs, 
which appeared to me to be the most successful. The experiments with, 
this mere, to be sure, unsuccessful in America, but mhcn 1 based nty 
calculation upon cleaner water I believed that i t  would prove effective 
in our country. Tlie result showed that so far 1 was right; but now t h e  
fatal circumstance iuterfered-the salinity of tho water a t  certain times 
was too low-and a new difliculty also intervened, which was not, and, 
without somewhat extensive preliminary experiments, could not hare 
been foreseen. The dificulty mas that the cod eggs, which are naturally 
developed a t  the surfme, remained lying on the bottom, and that in an 
apparatus in which there is a descendibg current. 

By accident I made the discovery that the greater or lesser incliua. 
tion of the apparatus had considerable iufluenci: on tlie direction of the 
current, and after having made some experiments I 11ud the Clark’s ap- 
paratus set up in such it wey as to secure a fit11 of S inches in S i’eet, 
instead of 1 inch in the saine distance, as propoged by an American 
fish-culturist, Mr. 12. E. Earll. By vay of explanation allow me  to giro 
n short description of the structure of this apparatus. It coiisists simply 
of a water.tight box, 8 feet lope;, 2 feet wide, and 1 foot deep. It, is 
divided lengthwise into two equal parts, and each of these again into 
five smaller compartments, by means of partitions. 

As‘a result the box contains ten compartments of equal size, besides a 
smaller one in each end, which serve for the inflow and exit of the water. 
I11 each partition there is a depression coutaining a tin spout, through 
which the water flows from one compartment to mother. Now, wheu 
~ h c  water is brought into the upperniost compartlnent this mill be filled 
to within about one inch from the top, whereupon it mill flow into the 
next divisioii, and so on until all tlie compartmnts arc filled. From 
the last an exit-pipe extends through the floor. I n  each of the ten com- 
partments there is 8 wooden box, furnished with a wire-gauze bot8tom, 
and somewhat smaller than the space wherein i t  is contained. This 
wooden box has one of its edges pressed under the tin apout through 
which the water comes, and then it is naturally elevated at the opposite 
side in such a way that it rests soinemhat obliquely. 

I n  these small boxes, then, the eggs aru placed, and, since the find 
openings iu the bottom furnish the only cscapo for the water, i t  is clear 
that the principal current must be descending. Now, by giving t h e  box 
a greater inclination, as directed above, the water obtains, in leaving 

‘ 

% 
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______ - 
I 

___ 
1 of fertilized Ieejeoten N%!t%&i Of 1 yo‘’ng ntoa. 

eggs. , 
- I  - 

............ ........... ........... 400,000 ............ 11 ’ ~00,000 400,000 

24 ............. 1 150 000 ........... 953.000 46,000 

20 200,000 1,960,000 ............ 1,705,000 60,000 

29 260,000 2,400,000 .............. 2.010,OOO . 146,000 

150,000 1,000,000 

i I , forti. /Total number 

I %Rs. lixed. 
_--_ > I  - -- 

Maroh 6 ~ 100,000 I 100,000 100,000 

19 t50,ooo j 1,150 000 .............. 
25 000,000 1: 750: 000 ........... 1,656,000 ............. 

April 1 .............. 2,800,000 400:OOO 1,710,000 ............. 
27 200,000 2, 150, 000 ............. I, 005,000 .............. 
31 400,000 2,800,000 400 000 2,110.000 .............. 
4 .............. 2,800,000 .............. 1 600,000 160.000 
B ........... 2,800,000 .............. l,JGO,OOO 200,000 
7 500,ooo 3 ?oo,uon ........... 1,800,ooo ............. 

Remarks. 

- - ---_- 



BULLETIN OF' THE UNITED STATES FISH COMMISSION. 159 

Table showing the extent of $ounder-l*tohing from March 6 to April 20, 1884-Continued. 
\ 
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210' 000 
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100,000 
195,000 

20o.floo 
............. 

--------__I-_- 
1,850,000 3,860,000 I 2,000,000 1 ............. .I 

Remarke. 

Fertilized e g p .  

From 3,850,000 eggs we;e obtaiqed 1,S5@,000 young fish, or 48 per 
cent,, which was a somewhat better result than that secured with the 
cod. Flounder egis  are a little heavier than those of the cod, their 
specific gravity reaching 1.026, and we might suppose that they were 
more difficult to manage, especially when the water was too brackish. 
This, however, did not prove to be true, as they are more hardy than cod 
eggs and are not so easily destroyed by resting for it while on the bot- 
tom. An experiment with Slette* and Tumge$yndret conducted at the 
same time was equally successful. The period of incubation was from 
twelve to seventeen days, according to the temperature of the water. 
There are about 2,400 Bkrubbe eggs in% gram, but the number raiies 
considerably with the size of the parent fish. 

L6BSTERS.-With a view of testing the possibility of developing lob- 
ster spawii after it waa shed, I procured, on the 21st of Jim!, sonie 
lobsters, which were kept in a box in the hatchinghouse after a portion 
of their eggs had been deposited. 

The eggs, however, were placed in a specially constructed apparatus, 
which receivsd a uniform water supply from the large reservoir of tlie 
establishment, which was pumped full every morning and evening, and 
during warm weather at noon also. After a spaceof about fourtceu d a p  
the shells began to burst, and t&e youug then appeared, surrounded only 
by the thin internal covering, which is not shed until they are able to 
swim, or after the first shedding of the skill. Beyond this stage, how- 
ever, I waa unable to rear a single young lobster out of the whole m s s  
of eggs; they all died, without exception, within four days after they 
had escaped from the externa,l shell, and before they were capable of 
swimming. 

L had observed, though, that the temperature of the water exercised ~ 

great influence on the longevity of the lobsters, and that this was in- 
creased proportionally as the water became cooler, whereas during 
very warm days they usually died within twenty-four hours. 

After I had placed a new lot of eggs iu. the apparatus, on the 1st of 
August, I attempted to reduce the temperature by t,he use vf ice; but - 

_I- -- - . . - . - .- - - _- -- 
* Pleuroneotee linianda. t I'1eiwoneot.m eolea, >de Molbeok.-1'. 13- 13. 
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’. as tics was unsuccessful, on account of the warm weatheraud the heat 
radiated from the boiler, I had the pumping continued, with short in- 
tervals, Srom 6 a. m. to 10 p. m., and during the last week t h r o u a  the 
night also. In this may the mater in the reservoir, as well as in the 
apparatus, was kept cooler, because it mas not exposed so long to the 
warm air. 

hatched young lobsters mado,their appearance in the boxes, and from 
that time until August 21, when the work ceased, some hatched out, as 
a rule, every day. The joung were lively and disported themselves 
freely i n  the water, but seldom lived longer than a few days. I do no t  
know what was the cause of this, but I believe it was want? of food, since 
the water was filtered before it was introdyced into the apparatus. 

Now there was an improvement. On the 7th of August the first fully 9 

t 

FLODEVIG HATCHING ESTABLISHMENT, 
Septeniber 4, 18%. 

PosrscR1PT.-After my report of operations of the hatching estab- 
lishment during the present year was delivered, I had an opportunity 
of informing myself more fully about a circumstance which is intimately 
connected with the same, and which I cannot omit to mention, since i t  
fuinishes rather. satisfactory proof that the results of hatching are al- 
ready beginning to appear. 

On the 9th of September the fishermen living here set a so-called 
mmataet (fine-meshed net) to catch young herring for bait. When this 
was hauled I exaniiued the catch, to discover if possible young cod of 
the year, and Sound therein, to my great delight, a score of these fish, 
measuriiig 29 to 4 inches in length. Afterwards I examined the bot- 
tom alongshore with a water telescope, and saw plenty of young cod 
(of the above-named size, a phenomenon which I had not observed be. 
,fore, although I have lived in t h e  place eighteen years. In order to 
,increase my knowledgeof the matter, I inquired of the fishermen to what 
(extent they had previously observed young cod in the catch of the mat- 
:nets, but obtained the nniform answer that this was the first occurrence 
*of the kind to their knowledge. A very old fisherman stated, however, 
that  he had often seen such young cod c L  in the olden days,” which is 
ao t  surprising, because the number of cod along the coast a t  that t ime 
was considerable. 

The young flounders, which mere seen in large numbers previously 
during the summer, have within the last four to six weeks entirely dis- 
appearecl. Probably they now ‘frequent the bottom in sand areas, where 
i t  is dii%cult to discover them. I shall, however, direct attention to 
them also after the autumn, in order to obtain, if possible, more definite 
information concernink their development and their habits during the 
first year of their existence. 

PLODEVIG, Xeptemher 16,1884. 



BULLETIN OF THE UWITED STATES FISH COMMI~ION. 161 

Vol. V, No. 11. Washington, D. C. ApviJl 25, 1885. 

" - __ __ - __ - - -- - -_ - ___ - 

34s-HOW LONG WILL OYBTECIS L I V E  OUT OB W A T E R ?  

B y  Prof. A. E. VERRILL. 

My attention was recently called by Capt. C. H. Townsenil to a large 
cluster of opters  attached to an old boot which liad been haiiging in 
the front wiudom of the fish market of Charles Reed, in this city, for 
a long: time. This cluster was taken from the water in the early  par^, 
of December, 1SS4 (about the l o t h ,  i t  i s  said), and when I examined it 
on February 25 several of tlie larger oxsters were still alive. I mi1 told 
that they contiuuecl to lire for some ilajs aftervards. The larger o i i ~ s  
which were still alive were of ?bout the size ordinarily sold in tlio mir-  
ket. Most of the smaller ones were dead, and many of tho laiger oiws, 
of which the edges had beeu broken or chipped, were ileac1 ;iiitl tlricd 
up when I saw them. Those that were alive had all been hnng up with 
the front edge of the sl~ell dotmicard and the hinge upward. They had 
been hanging iu  the show window, attached to a gas-burner, rliiriiig the 
whole time (over ten weeks), Sreely exposed to the air and light, The 
room was, of course, rather cool, as such shops usually are iu  minter, 
and the window space, although open i'recly to tho shop, was doubtless 
still cooler, especially a t  night, but the air must  have been clrg niicl the 
temperature quite variable. The wiudom faces to  the mcst arid would 
hare direct sunlight in the afternoon. The remarliable clnration of the 
life of these ojsters is undoubtedly due to two causes : 

1. The perfect condition of the edges of the shells, which dlomed them 
to close up very tightly. 

2. The position, suspended as they were, with tho front edge ilowii- 
ward, is the most fh,rora,ble positiou possihle for the rotentioil of water 
within the gill-cavity, for iu this position tho edges of tho niantlo monld 
lclosely pack against the inner edges of the shell, eEeptually closing any 
small leaks, and the retained vater would also be in the most favorable 
position to noisten the gills, even after part had evaporated. It is also 
possible that when in this position the oyster instinctively keeps the shell 
tightly closed, to prevent the loss of water. 

This incident may giro a hint as to the best modo of transporting oys- 
ters an$ clams long distances. Perfect shells should be selected, and 
they 8hould be packed with the front edge dowitu,ard, and kept moder- 
ately cool, in a crato or some such receptacle which will allow a free 
circulatiou of air. Under such favorable conditions selected OSSters 
can doubtless be kept from eight t.0 twelve weeks out of VatCr. Prob 
ably the quahaug, or round clam, which has a, very tightly closing shell, 
when perfect, can be kept equally long in the clame way. 

Nxw HAVEN, CONN., dlarch 9, 1886. 
Bull. U. 8. F. 0.2 85-11 
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NOTE BY JOHN A. RYDER. 

The observations of Professor Verrill are interesting and important. 
I have had oysters live in the shell for two weeks where the tempera- 
ture ranged from 380 to 400 F. at  night to over 800 F. in the da?, 
lying on shelves in the cases in my work-room, exposed the whole time to 
tlis air, without showing the slightest tendency to decompose, every 
specimen containing and holding liquid in its mantle cmi ty. The posi- 
tion of the shells I did not notice. This was about two years since, 
and the facts did not then seem to me to have any practical beqring, as 
they now appear to, as suggested by Professor Verrill. 

A striking observation which I made at that time, and which I re- 
corded, I believe, in the sketch of the life history of the oyAter prepared 
under my direction for the aunpalreport of the Geological Surrey, was the 
following : The specimen which served me as my  ‘tmodel” from which to 
sketch the external anatomy of the soft parts, published in that report 
aud also in the Fishery Report of the Census, laid open for twenty-four 
hours, with one valve removed and the softi parts exposed to the air 
for the whole time, and yet a t  the end of that time, when the ventricle 
was touched, it began to slowly pulsate, and did so under this stimulus 
i~ number of times, This instance of tenacity of life 011 the part of a 
iuutilated bivalve is pretty hard to excel for incredibility; in fact, had 
1 not witnessed the facts as stated above, I would have been disinclined 
to nccept them as a statement of the truth. 

WASHINGTON, D. O., dfarch 13, 188A. 

Sb.-NEW ENQLAND FIBHEBIEB FROM JANUARY P TO MARCll  91, 
1895. 

B y  W. A. WILCOX. 

The winter fishing by theNewEngland fleets is confined to theGeorge’s 
Bank cod, haddock, and halibut fleets, the frozen-herring catch of Grand 
&fanan, Bay of Fundy, and Fortune Bay, Newfoundland.. With the ex- 
ception of vessels engaged in supplying the large fresh-fish markets of 
Boston and New Pork, and a few sail from the Proviuces, tho winter 
fishing is confined to vessels from Qloucester. A large part of the catch 
sold at tho leading fresh-fish markets is also made by vessels from that 
port. The catch of codfish and mackerel during 18S4 having been ex. 
ceptionally large and prices lower than for years, not much encourage- 
ment was felt to engage in the dangerous minter fishing. The report 
for January shows few sail and light receipts. 

SHORE COD-FISHERY.-Thirty-two sail from Gloucester have followed 
t<he near-home shore fishery for ground fish, the catch being made in 
IpswichBay andlanded at Portsmouth, Rockport, and Gloucester. Dur- 
ing the past winter, u p  to the middle of March, tho eutire catch was 
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made by gill-nets ; After that date nets and ‘trawls were both used. The 
history of the introductionof the gill-nets by the United States Fish Com- 
mission has been published, and it only remains to add that yearly they 
wem to grow in favor, and well they may, the catch by them being 
larger and better fish than by trawls when used side by side, and the 
saving of thousands of dollars for bait. It would be an interesting item 
to know jus t  horn much has been saved in the  purchase of bait since 
the first use of gill-nets. We must be content by saying it is a large sum. 

The cutch of tho past minter shows a gain over that  of t h e  previous 
gear. During March the amountlancled (It this port by32 mil wa8 101,000 
pounds of cod caught in gill-nets and 116,000 pounds of cod caught by 
trawlers. Vessels averaged G,000 pounds to a trip. 

The amount landed a t  Portsmouth and Rockport during March, all 
made by gill-nets, was tw follows: 

March 7 w34, OOo 
March 14 ................................................................. 245 000 
March 21 ................................................................. so 000 
March 28 ................................................................. 82,000 

Total .................... .., ........................................ G41,OOO 

MACKE~EL-FISHERY OF 1885.-Of late years, each spring the ma&- 
ere1 fleet starts south for the spring catch at  an earlier date than the 
previous year. This year the first ressel to sail, the Mollie Adam,  left 
Gloucester March 4; others soon followed. April 1 finds S3 sail 011 the 
ground from that port, and, including all other ports, 126 sail. 

The first to arrive with fish were schooners Nellie N. ltome and Emma 
Brown. They arrived at  New York Marrch 30, mith 200 and 126 barxels 
of fresh mackerel of mixed sizes, mostly small, caught on March 20 
and 27, 30 miles south of Cape Henry. Nainerous other vessels &r- 
rived the followiup week, mostly with small fares of from 60 to 160 bar- 
rels each of fresh mackerel, of small size and inferior quality. 

The first fresh mackerel landed a t  Nev York in 1854 was on March 
24, and in lSS3 on March 31. 

As the season advances, the fleet will be increased to its usual size; n, 
number of new vessels being added, and by those at present engaged’ 
in other branclies of the fisheries. 

FEOZEN nERnING.-This brauch of the fishery business is of value 
as furnishing a cheap food to the masses, as ivell as supplying the win- 
ter fleets engaged in the cod, hacldoclr, and halibut fisheries with the 
best of fre& hait. Bulletin Volume 4 of the United States Fish Con- 
mission dates the first venture of a frozen-herring trip as the minter of 
1863. Since that time it has grown to large size and importance ; each 
year finds more vessels engaged and receipts proportionately larger. 

The Bay of Fundy and Fortune Bay, Newfoundland, are the great 
ceuters of the catch, whieh is made by tho native fishermen living in 

For th0 meek ending- Pound8 . 
.................................................................. 

-- 
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the riciiiitj-, and by tlieiii sold to the vessels, mostly from (:loneester, 
that visit the fishing sections for cargoes. 

FORTUNE BAY, ~EWBouNDzAND.-~Llring the past winter all the 
vessels from the United States that engaged in the Newfoundland her- 
ring-fishery belonged to the port of Gloucester, the first to sail leav- 
ing that port November 24; the fleet numbered 22 sail. One vessel went 
ashore and returned in ballast. Three cargoes arrived at  Gloucester 
and one at New Yorlr in vessels owned in Nora Scotia, making 26 sail 
engaged in the business. One vessel wade two trips, all others only 
one, making 25 cargoes that reported at Gloucester and one a t  New York 
direct. 

The first to return arrived a t  Gloucester January 3 j the last cargo ar- 
rived March 16. 

Herring were reported fully as plenty a8 in past years, but having 
struck in earlier than usual, they were the most abundant before tho 
arrival of the fieet to buy them. Most of the 0eet secured full cargoes, 
a few of them only partial fares. All were bonglit of the native fish- 
ermen, vessels from the United States not trying to catch any. Total 
amount reported arriving at Gloucester, 25 cargoes by 24 sail, aggre- 
gating 5,905,000 fish. The cargo direct to New York had 420,000 fish, 
and comprises the total receipts from Fortune Bay. 
Of the vessels reporting at  Gloucester, 16 sail disposed of their car- 

goes at  Boston, New York, and Phiiadelphia. 
BAY OF l?uNDY.-Twenty-four vessels from Gloucester and 10 from 

Maine reported at  the former port with cargoes of frozen herring pur- 
chased at Grand Manan and vicinity. These 34 sail landed 42 car- 
goes, aggregating 10,885,000 fish. Quite an amount also arrived at 
Boston by rail and steamer. olio vessel from that port also lanclecl a 
cargo, but the bnlli of the busiuess is covered by the amount meutioned. 

This large amount of frozen fresh fish was laken by tlie fresh-fish trade, 
and by them distributed all over the country, as well as supplying tho 
market-boats and fleets engaged in the winter fisheries with fresh bait. 
During the season herring were found in average abundance. 

GEORGE'S BANK F1snEnms.-The large fresh-fish rnarlrets look to 
this bank for most'of their minter supply of cod, haddock, and halibut. 
Tl!e reputation for George's boneless or prepared salt, codfish is well 
known as tho best, always commanding extra prices over all other salt 
coclfisli, an& calling for a large amount. 

The general depression in trade and much lower prices than usual 
account for n much smaller fleet during January tliau usual. Only 22 
vessels from Gloucester were engaged duriug that inontli j iu February, 
60 sail ; and March found the flect iucreased to 103 sail. 

During February cod and haddock were very plenty, halibut an 
average catch. During March the catch of cod fell 08 nearly one-half, 
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and halibut seemed to have almost entirely disappeared, very few being 
caught. 

NEW VESSELS AND PR0sPEars.-The record of the past year'may 
be given as anything but favorable or encouraging for the future. It 
may appear strange and certainfy unfortunate that a year of unusual 
abundance and large productions should financially be one of very little,' 
if any, profit, and in many cases of losses. This is accounted for from 
many causes-a general depression in trade and consequent shrinkage 
in values? large twoductions of the leading fisheries, inferior size and 
quality of the mackerel catch, and the importation df foreigu fish free 
of huty. With gll of these drawbacks and disoouragemehts, a ray of 
light is seen in the near termination of the Washington treaty and 
hopes of some protection in the future, as well as of better prices and 
quality in the catch of 1885. 

The number of vessels fishing on the Grand Banks will bo less than 
last year; the near-home and mackerel fleets will probably be somewhat 
larger. 

Quite an addition of new vessels will be added to the fleet. Essex, 
Mass., has launched four, and nom has ten more on t'he stocks that mill 
soon be engaged in the fisheries. Other eastern ports mill also furnish 
a nurubcr of new vessels for t h e  fisheries. 

The number of vessels from Gloucester engaged in tlhe fisheries March 

Pounds. 
5,0a.k,000 
5, o'm, ooo 
4,318,000 

7,054,000 
4,284 000 

8, 220,000 
7 , 3 d l ,  000 

31, 1885, is as follows : 
Sail. 

- 
, 

. 

George% Bank, cod and halibut. ............................................... 103 
Shore, cod .................................................................... 32 
Bmk, cod and halibut ........................................................ 47 
Bauk, halibut ................................................................. SO 
Mackerel ..................................................................... 83 

Total ................................................................... 205 

All of the above are actively engaged, the bank fleet fishing on the 
Grand and Western Bauks. 

April will find large additions to the above and the full fleets in 
operation, courageously looking forward for better times arid a inore * 

prosperous season. 

- 

TABLE I.--liZ'ah receipts at GZolcoeetcr* durillg Jattraq, I"ebi*ua?y, and iUarch. 

Yoar. 

1886 .................................................. 
1884 .................................................. 
ispa .................................................. m a  .................................................. 
1881 .................................................. 
1880 .................................................. 
1870 .................................................. 

Codflsh. Hnlibnt. 

Pounds. 
1 180 700 

1' 207: 803 
1: 020,100 
2 977,ouo 
1;@81, 000 
5,280,000 

1' 2od 100 

I I 

~ _ - - -  
Nuilber of 

frozen herring. 

19, RH3,OOO 
' 14,7:IO, 000 

10,510,000 
IS, 084,000 
11,620,000 
8,500,000 
0,200,000 
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TABLE II.-Beceipte of frozm herring at Gloumtev. 

1885. 
Jsnnnry ............. 

Date. 

11 
1 

* 5  

23 

0 -- 
-- - .- 

-1866. ............................................. 778,000 ............................................ 5,000,000 . 2,260,000 
January 
Febraary 
Mnroh ............................................... 

George’s Banks.. ........... 
La llnoo I h i i k s  ............. 
Shoro. Iye1oriclr Bay .......... 
Tho Uanks.. .............................. 

George’s Bnnks ............. 
La IInre Unnks. ............ 
l k o  Bauks ............................... ~ ! i o w ,  Ipswioh Bay ........ 

Gcorge’e Banks ............. 
Sliorn. 1pmrir:b Bay. ........ 
I,n Iisve I h k a  ............. 
Bishing Banks ................ 

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

--------- 
Total .......................................... I 42 I 10,888,000 I 25 I 8,095,000 

Pouwlr. Pounds. Pounds. 
270,000 18.5flO .............. 
35, m o  . 5, ooo ............... 
20,uoo ........................... 

153,000 .............. 
325,000 170. Goo .............. 

50. 000 14, UUO .............. 
20,000 84,000 

198,800 .............. 

------- 
===---==:=I; 

1,017,W 07, WO 132, (‘00 

.............. 
-- --- --- 

1. 0U:I.OOO 3 10, 700 216,000 

4.0I9.000 65,500 00,000 
217. I100 ............................ 

2.5,OIlO 24.000 .............. 
5, 000 684,000 .............. 

4, zoo, 000 003,500 00,000 

=== -=- --== 

------- 
t---= ==I 3=== 

5,(i84,000 1,180,700 276,000 

Tot31 from Gmnd Miinan and Nemfonndlmd, 07 oargoes, with 10,883,000 herring. 
The nnmber of vessels eugnged from Newfoanclland wna 25 sail; from Grand Manan, 32 satl; tot4 

One vessel made two trips to Fortune Bay; 1 returned in ballast, all others with one omgo enoh I 25 
67 wil. 

made one trip, 8 two trips, and 1 three trips to Grnnd Mannn. 

TABLE I I I . - R m i t s  of groundjialk at Glouceeter, Maas. 

Date. { Farce. I From- I Codtlsh. 1 IInlibut. i Hnddock. 

February ............ 47 

Mpmh ............... lY 
30 I 22 

-- -- 
. Tot4 .......... I 270 

36 . -NEW E N G L A N D  PIUrPERIES I N  APBIl[r. 1885. 

B y  W. A. WILCOX.’ 

April is ufyally one of the dullest mouths in the year with the fish 
trade, and also one of the busiest with the producer, the past mouth 
pioving no exception. 

The demand for all kinds of fish has been very light and prices LID- 

piecedcntedlg low. Tbe producers have been busy in preparing for the 
seasou’s work, largo additions have been made to the fleets, and the 
close of the month finds tho larger part Of the vessels actively engaged 
or nearly ready to sail. ’ The Grand Banks cod fleet is leaving later 
than usual; will not number as mauy sail; most of them will make only 
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one trip. The mackerel fleet now numbers 184 ressels, of which 102 
are from Qloucester ; during the next two months it will be largely in- 
creased. The fleet has worked north slowly, the result being very un. 
satisfactory, 

MACKERXL.-FrOrn tho taking of the first mackerel, on March 26, to 
the latter part of April, the catch was confiiied to a fern vessels, the fish 
of medium and smttll size, qnnlity poor, arid marketed fresh a t  low 
pricos. On April 23 :tnd 24, iu  longitude 740 to 750, latitude 370 to 
38", the fleet found mackerel in g r c ~ t  abundance, and' over 100 sail 
secured fares. On April 25, 26, and 27, 93 sail srrived at  New York 
and 14 at Philadelphia, with from 100 to 300 barrel8 each, the aggre- 
gate amount land& at New York from Saturday to Monday no011 
being estimate&l a t  11,000,000 fresh inackerel and 500 barrels of sea- 
packed. This is'by far the largest amount of fresh mackerel on record 
as having been landed at  any one port in so short a time. This iiumense 
amount, arriving a t  once, overstocked the market; prices quickly fell 
from $2 to $6 a hundred, to 50 cents to $2 ;I thousand fish; large qoauti- 
ties were given and thrown away. The salt niackerel, being of poor 
quality, sold at from $2.25 to $2.75 :t barrel, in all cases the fishermen 
realizing very little from the catch. 

The fish averaged 90 per cent. from 10 to 12 inches in length, tho 
remainder from 12B to 14 inches, and give promise of good fish later in 
the season, a decided iuprovbment ill size over that of last year. The 
mackerel mero quite well filled with tho fins red food called by the 
fishermen "cayenne." 

The following from the Pisliing Gazette, of New York, gives some in- 
teresting items connected with the great catch : 

"A sight was witnessed in our market on Monday morniug last that 
is without parallel in the history of the fiihing business. One hun- 
dred sail of rnackerel vessels mere in port, either uuloading or waiting 
for an opportuility to do so. The slip a t  Fiiltou Market has a capacity 
for only forty sail, and the vessels of t h e  fleet were obliged to seek 
wharfage wherever i t  could be obtained, and all along the East River 
doclcs, around Washington Market and the docks of the North River, 
a t  docksin Brooklyii, the ~esse ls  were nuloadi~ig. A close estimate made 
from the actual catch of a riuiuber of vessels WilrrRntS the statrinent 
that therp WIW from eight to ten millions of fish either in process of 
unloading or waiting to ii~load. The greater portioii of these fish mere 
caught about 120 mihs so~t~hwest of Uariiegat, and were eupposed fo 
have formed 0x10 inlineuse ~chool. So numerous were the fish that in 
several instances single hauls of the seiiie netted 250 barrels; the MOlliO 
Adams, Captain Jacobs, brought in 400 barrels taken in fourhallls. This 
enorinous suplaly of course rain pyices down to almost nothing, the fish 
being sold tlt from 50 cents to a dollar per thousand; it also affected 
the price of all kinds of fish, and the cry was 'Down, down.' 

6' The Elizabeth M, Smith, Oaptaiu Black, ip  intiking a lltltll h'ylaok- 
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erel, got a large number of tunny fish (also called horse maclrerel and 
albicores) into the seine. These fish tore the seine very badly, but they 
succeeded in taking about 500, of an average weight of 35 pounds each, 
and brought them into market and sold them a t  from 10 to 25. cents each. 
The Mollic Adams also brought in about 8 barrels of this fish. Tlie 
tunny is not B popular fish ; the flesh, homerer, resembles leau pork, 
with a fine mackerel taste, and the time mill probably come when i t  will 
form a more important feature of marketable fish. 

‘4 The inevitable results of such an excessive oversupply of fish be- 
gnu to be manifested on Tuesday night and Wednesciay morning. The 
fish begau to spoil before they eoukl be disposed of; and Inspector Hain- 
iltou mas kept busy in condemniiig such as mere unfit to sell. Over 
300,000 mere dumped on the pier, their ultimate destination being Bar- 
ren Island, where they will be converted into fertilizers.” 

After disposing of this large amount of fish, the fleet, on going to @en9 
encountered ti severe gale on April 29. Some twenty seine boats Were 
lost. As yet only one vessel has reported loss of life. The scliooner 
Nepouset, of Boston, lost her seine boat and four iiie~i. 
COD AND IIALIBUT.-T~C George’s Bank cod and halibut fleet have 

fouiirl fish abuudm~t, landing good fares as compared with the corres- . 
ponditig month of last p a r .  The catch of codfish was alittle more 
than double; of halibut, three times the quantity. 

SHORE msxmams.--The shore catch of codfish, almost entirely from 
Ipswich Bay, was taken by gill nets and trawls. The fish mere mostly 
caught from 2 to 8 miles from the shore, between Newburyport and 
Portsmouth. The aiuouut lauded was as follows: At  Gloucester, froru 
gill nets, 144:OOO pouuds, and from tramls, 211,000 pounds; a t  lto&- 
port and Portsmouth, from trawls, 175,000 pounds, and from gill-nets, I 

525,000 pounds. 
With the exception of a few scattering sail, the Ipwich Bay cod- 

fishery closes from the last of April until late in the fall. A few sail 
froin Provincetowu have fished for cod aud halibut on Nantucket; Shoals. 
Ten miles southeast of the fishing rips they found halibut inore plentiful 
than for many years; three sail lauded a t  Gloucester 17,000 pounds. 
These fish were noticed as beiug exceptionally fiue, large, and thick ; 
would average soinethiiig over 100 pounds eacb, some weighing near 
300 pounds ; were over two.thirds white. 

TEE BANK IIALIBUT ~ ~ ~ x ~ . - - T h e s e  VeSSdS fished during January, 
Pebruarx, aucl March ou the southern edge of the Gram1 Banks. Dnr- 
jog t he  IjiLwt mouth tho catch was IIIOStIy lllade i l l  what tho fishermen 
call the “gulley,” lying between Banquereau and Grand Banks, in 175; 
to 2?3 fathoms of mater, ~anc~iug  ~12,000 pounds, the catch on Grand 
Uarilrs d o n e  being 131,000 pounds. Vessels mostly arrived with good 
faxes, which brought them fair prices, 

WEIas AND TRAPs.-The close of tho month Gocls this branch of the 
busiriess just gettiug under may. Provincetowu Hitrbor, Bet.meeu t b a  

. 
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port and North Truro, is lined with sixteen weirs put down tho past 
mouth, @UO,OOO being invested. They are of‘ value in supplj ing the fish- 
ing fleets with plent,y of fresh bait. 

THE oumooIc.-Prospects for the seasou now iuclicate another Tear 
of large production. Although the migratory fish have been late iu ar- 
riving, they seem to have cowe in unusual abundance. The calcli of ale- 
wives in  the  Susqueliauna and Potomac lias been the largest for years. 
Very little preparation is macle for the cure of these fish caught in thaf 
section ; in consequence the price dropped from the  custowary one of 
25 to 60 ceuts a huudred fish to the same price per thousand; (luring 
the last week it1 April ctvn lower prices mere talieu. 

THE WIIALE FISI~ERY.-~vllale~fiShiug off the New Euglaiid coast by- 
small steamers is getting to be, qllite :I bqsiness. Dnriug the past t w w  
mouths four straiuers ~ I L I D V O  been engaged i n  this work, viz, Banniw 
€Ipragnc, Mubcl Bird, Hurricane, aud Josephine. 

They cruise Off the ~ l a i u e  and  ~ ! ~ l S S ~ ~ l J l l S ~ t t S  shores a s  fiIr south 88 

Cape Cod. A bomb lance, Grecl from a gun liclcl :it the shoulder,is used 
for killing the whales. U p  to dnte al)out 40 whtdes have beeu cnl)turecl. 

As the  en becomo expert in the I I I I L ~ I I I C ~  of capture, tlic whales be- 
conic sliyand keep more iu cleep water. After beiug killed the,y ustially 
siuk, alii1 it is doubtful if the busiiiess, as a t  present coiiductcd, will last 
if the whales are clriveu off from iieiir shore, i t  being difficult to re- 
cover them in over 40 fathotus of water. 

Tho whales captured tlie past few weelis average GI) feet long i111c1 IT eigb 
about 85 tons each; they yield about 20 barrels of oil, 9 barrels of 
meat, 5 tons of dry chuiu, nut1 2 tous of bone, about $400 being reill- 
ized from each whale, on the average. 

THE SEAL-PISHERY.-During the past month the steatners from pro- 
vincial ports engaged iu the sed-iishery liave been returiiiiig home, 
having had ono of tlte most successful seasons ever made in that busi- 
ness. Full returns mill be given Inter. 

The following from the Island Press is of interest: 
‘6 The seal-tishery bas been L I ! ? U S U ~ ~ ~ ~ V  successful this  year. l\iIany 

steamers have returned from the sealing groixncls loaded dowii almost 
to the water’s edge. Steamer Banger, with over 200 men oq boml, re- 
turned to St. Joh~i’s with 35,G00 prime young 11arp seals, the largest catch 
for her tonnage ever takeii iuto any port in the worId, every nook and 
corner of t h e  ship being jammed full. She was compellctl to steam slowly 
from tho time of leariiig the ice, to prc>rent upsettiig, aud liad to  creel) 
liomc iuch by iuch. Fortunately the sea was calm all t he  way. Eer 
deck, covered to the top of the rails with 7,100 seals, was t~ sigllt JleV(31’ 
before seen in St. J~Ju’s .  The c,outpauion-wi~y was covered ill, oUIY 

rooin enough i)ciug left for a uiaii to  squeezu hiuself into tho t l o o i - \ ~ ~ *  
The lazaret contaiiietl 720, and 250 JWG stowed ruicler tbe bL1tlh in 
which the nieu slept. Eight punchcons were f i l ~  with oil, aud the 
rei& mas s t o w d  in tho h01d.” 
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&&pi?S Of fish at GlOUOC&tT, d l t M S . ,  dpril, 1885. 

-___ 

George's Bank.. ......................................... 
Westom Bank. ................. .-'. ...................... 
Shore .................................................... 
La Hnre Bank.. ..................................... : ... 
Gnind Brinks ..................................... ;. ...... 
Fishing h n k e  .......................................... 

Total .............................................. 

From- 1 Tares. 1 Codfteh. 1 Halibut. 1 IIaddook. 
__ - .- 

Pounds. POUlld6. 
181 3,822,000 155 710 
0 . 3i0,OOO 03: 000 

38 855,000 17,000 
2 45,000 ........... 
4 ............ 181,000 

16 ............ 612,000 

250 4,502,000 078,710 
___---- 

Pounds. 
185, OOO ............ ............ ............ ........... ............ 
185, OW 

aloucester t.esselaf~lkng or en route to the fishing ground8 April 30, 1885. 

Mackerel fleet, south.. ....................................................... 102 
Halibut fleet, Grand and Western Banks.. ..................................... 36 
Halibut and cod, Grand and Western Banks ................................... 49 
Shorc cod, Gruud Banks ....................................................... 40 
Goorge's Bank, cod and halibut ................................................ 115 
Haddock fleet. ................................................................ 20 
Groenlond halibut fleet. ....................................................... 6 
Iceland halibut Beat .......................................................... 6 

Total ................................................................... 373 

0ail 

- 

SI-NEW ENGLAND BISHEBIEM IN MAY, 1885. 

BY W e  A. WILCOX. 

The close of the month finds nearly all of the fishing vessels away 011 

the various banks and fishing grounds, the total number reported being 
943 sail and 7 steamers. 

Mackerel have worked north slowly. The first of the month tho fleet 
were taking them off the Delaware Breakwater, a t  the close off Block 
Island and No Man's Land, a few sail being off the Nova Scotia shore. 
On April29 a severegale caused thelossoflSseine.boats, ancl'theschooner 
Neponset, of Boston, lost 4 men. This was followed on the 14th of Ma)- 
by another heavy blow, in which 4 seine-boats were lost. During most 
of the month fish mere found abundFnt. The larger part of the vessels 
brought their fish to market fresh ; it caused an oversupply, and very 
little was realized for them. Prices ranged from 50 ceuts to $5 a thou- 
sand fish. The fish were mostly of medium size, about one-tenth being 
of large size, Those that were salted mere also sold at very low prices ; 
unculled, iu fishermen% order, $2.25 to $3 a barrel. Prom a &aeral de- ' 
pressed trade, an oversupply of fresh mackerel, inferior size and qual- 
ity of salt mackerel, with severe losses by gales and rough weather, 
the mackerel catch this year, to date, has financially been a failure to 
nearly all engaged. 

The first mackerel was.tnlien in tho weirs at Sandy Point, Cape Cod, 
on May 4. A large catch of fine ash is yearly expected at &his point. 
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During the entire month the catch has been the sinallest for years-only 
30 to 40 barrels a day a t  the most, a t  the close of the month only 5 to 10 
barrels daily. 

May 18 the first mackerel was taken in traps at Gloucester Harbor, 
very few beiug takeu during the month. May 18 the fitst wackerel 
were taken on tho Nova Scotia shore, in traps, a t  Sanford, 6 iniles 
from Yarmouth. May 22 the first taken in traps a t  Lunenbnrg, Nova 
Scotia. Dragnets for mackerel mill be used by 10 small resscls, 
averaging 15 nets to a vessel. The first set of the nets mas made May 
20, on Middle Bank, one vessel taking GOO, one 700, mackerel of large 
size on the same day. 

Codfish have been found plentiful on all the usual banks and fishing 
groPnds. I n  jpswich Bay both trawl and gill-net fishermen have done 
well. The latter took up thoir nets May 12, part of them going for mack- 
erel, and otbers hand-line fishing on other grounds. 

George's Bank furnished abundance of codfish tho first part of the 
month, the catch falling off tho latter part, being an average for the 
month. Only a small amount of' halibut mas taken. 

Brown's Bank has yielded a heavy catch of codfish, with 2% few hali- 
but. All the month the fish have been abundant, vessels making quick 
trips and full €ares. Capt. Jeffrey Gerrior, of schooner Finaiice, one of 
the last arrivals, with a crew of 10 meu, reports that he has made 7 trips 
to Brown's Bank between November 25 and May 30, landing 296,000 
pounds of codfish. On his last trip fished iii.35 fathoms, in latitude 
420 4!Y, longitudo 650 60'. He oouuted 52 sail fishing to tho northeast 
and northwest of him, all within a radius of 3 miles. The fish were ell 
taken over the side of the vessel by hand-liues. 

Ilalibut receipts at Gloucester tho first of the month were quitolarge, 
the price dropping as low as 24 cents a pound. The larger part of the 
catch was made on Banquereau. Fish were found very plentiful off 
Burgeo, Newfoundland, only 4 miles from shore; but heavy bodies of ice 
prevcnted much fishing, destroyed the trawls, and sent the fishermen 
to the south. The latter part of the month the receipts fell off and 
prices were advanced. 

Western Banks : Of late years, during Nay, the catch of cod and hali- 
but on these banks ~ ~ O W S  a decrease, the past mouth being no excep- 
tion, there being fern vessels and in the aggregate light receipts from 
there during the month. 

Pollock have Peen abundant off the south siclo of Cape God; 693,000 
pounds vere landed at Gloucester. They mere all taken in purse-seines. 
In keepiing with all other fish, they sold vory low-50 cents a hundred for 
split fish. ' 

Kingfish, from off Key mest, aro to a limited extcnt found ill the 
fresh-fish marlrets of the large cities during the minter, and thought 
much of as a fresh fish. The 17. S. Fish Commission steamer Albatnm 
having brought fern back from her lato trip ~outh ,  they Were for- 

- 
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warded to Gloucester, to be smoked, as an experiment. Although the 
samples were caught during spawnirig%ime, and the fish in poor condi- 
tion, they proved an excellent smoked fish, being tested by many ex- 
perts, who prononluml them equal, a i d  by S O I ~  to be superior, to 
smoked halibut or saliiiou. 8 8  these fish are said to be very abundant, 
a new and valuable aclditiou of food-fish :nay arise from the experiment 
in smoked kingfish. 

The prospect continues favorable for a large catch of all kinds of fish 
during the season, as indicated in the report for April. Tho following 
extmct, froin thc Boston Globe of June 3 touches on the abundance of 
fish throughout tbe United States : 

PLENTY 017 P I S K - T ~ ~  efforts of the Fish Commissioners are at last 
beginuing to bear fruit, and Professor Baircl sud his associates are to 
be congratuIateci on their fiuecess, wliicli has beeu attended with nieiiy 
difficulties and much uuhrorable criticism during the ten or dozen 
Sears of untiriiig labor. Ten years ago salmon were not a t  all numerous 
in our Eastern rivers, and shad were so scarce that the inan who found 
twenty of them iu a single weir during the season was considered for. 
tunale, In the early part of the last cleoade sliad mere almost unkiiown 
in the markets. Old fishermen who used to ‘drift’ fur them nights 
shook their heads gravely 3s they told of the boat-loads they l i d  caught, 
and said our fishes were all leaving, never to come back. 

They went 
around to the weirs, buying t h e  live fish from the owners, and took 
them to the breeding establislimeuts, where the eggs were hatched aud 
the young were cared for. After a fern years of this work the business 
mas erllarged and eggs and young fish mere ‘plantetl’in the head- 
watersof streams that had none. A few moreyears passed and the young 
fish, now grown to maturity, returned to their birthplaces to deposit 
their eggs, a n d  found good fishwat~.s \\-hero thero had been impassable 
dams. Laws m r e  passed aud enforced tbst protected the i u h t  enter- 
prise, and the fitiriy tribes came by millions, filling tho  streams and 
poxids aud adding wealth to the natiou. 

*‘This year shad are so abundant and cheap as to be almost a drug in 
the market, and many a poor fLmi1.y has partaken of that grand old 
luxury, cbJred shad,’ that never tasted it before. With salmon the 
Buccess has not been so marked, but enough has been accorn1)lished to 
promise success in the near future, aud the geiitlerneu do not relax in 
their labors. In addition to these, many p o o d ~ ,  public! and private, 
have been stocked mjtlr black bass and Germnrr carp, both of wliich are 
thriving gloriously. If the work contiiiues ten years longer, there will 
be more edible fish in the in land  waters of the United States than in 
any other country oti earth. 

“This ineins cheap sild wl~olesoine food for the people. It also meens 
lot6 and lots of liealtlifiil sport nith the  rod aucI reel, j u s t  sncli as ~8 
all like, during the warm mouths that are coming.” 

BULLETIN OB THE UNITED STATES FIBH COMMI?SION. 

“All this time the Fish Commissioners were at  work. 
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That an abt~nclaiioe of fish this year is not confined to this side of tho 
Atlantic will be uoticed by the following extrict from tlic Gloucester 
News of June 2 : 

'' Tnli: NOEWEGIAN FIsIIERlEf4.-At the Lofl'ocleu Isla8nds, on the 4th 
of April, tho jicJIc1 liad b ~ n  26,000,000 codfish LtIid 24,000 barrels of 
cod livers, and 6,500 barrels of iiiediciiial cod-liver oil, steam refined. 
Last year, at the S R I ~ ~ C  time, tho yield ut Lofl'oden had been l(i,500,00Q 
codfish, 14,700 bariels of cod livers. :ind 3,400'barrels of mctliciuxl cod 
oil, steam refined. At other places 011 Nordland, about- 10,500,000 cod- 
fish, :is :Ig:r,inst 14,500,000 in tho precrcliug sensoil. Of the total guan- 
tity of ~!j,fioO,o~o codfish caught up to  this iiine, 1O,CiO0,000 fish mill be 
pre1,ared as  klipfisli (dry split fish) sud 24,900,000 fish will be prepared 
a s stock fis h . (d rie d 1.0 ~ 1 1 1  t 1 fish ) .'' 

- S t t n t b ~  attd location of .A7c10 E,l(lln,icl~ixltitzy~locls OIL Jiiiic 1, 1885. 

Sail : 
lpor cod mil hnlibut, oii G w ~ ~ c ' H  and B~O\VU's Banks, iii Iatitudo 41° t o  43O, 

longitudc 650 30' t o  690 ................................................... 180 
]?or cod atid halibut, on t h o  Gr:iiid Uauks of Nomfoundland, in Intitude43O 15' to 

46" 3 V ,  lougitndo 490 t o  640 26' .............................................. 175 
0 1 1  Banquorean, for coil alii1 halibut, in latitiido 440 to k5q, lougitodo 570 12' to  

600 ......................................................................... 52 
Ou tho Western Bi~iilis, for cod :uid halibrit, iu latitiido 1 2 O  55/ to 4.10 30', longitude 

T9u 25' to (;Lo 30' ........................................................... GO 
Off tho Easterii New 1C11glancl const. gronud fishing ............................ 235 
Of Greenlaud :~nd  Icelaiiil coast, on halibut Irips .............................. 11 
Ditlhiiig for niackorcl bct\weii S.~udy IIook aud No Man's Land ................. 240 

Total mi I .  .............................................................. 943 
Steniucrs : 

Fih iug  for nisckorel____ ...................................................... 1 
'ktkiug whulcs off tho Now Eug1:iiid oortst ..................................... G 

. 

- 

Total stoatliers. ......................................................... 7 

The number and locntiou of' the meillladen steamers will appear later, 
'full returns not heviug been receisecl. 

Cafcli of COd&Yh at 4xwicIL &y, bq yirZ-nets, iliwing ~ a y ,  awl latided at- 

Pounda 
g;llouoostcr.. .............................................................. 31,400 
Roclilmrt ................................................................. 98,000 
Portsmooth.. .............................................................. !22,000 -- 

r .  Iotal-.-. ........................................................... 151,400 

About 300,000 pounds wore talcen on trawls and landed at Boston, 
fresh, the nets having been taken up May 12. 
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Vemels belonging to the port of Gloweater engaged inf%hing Jma 1, 1885. 

On the banks, for fresh halibut ................................................ 41 
On George's and Brown's, for halibut and cod.. ................................ 155 
011 Grand Banks, for codfish ................................................... 3'3 
On Western and Banquereau, for cod and halibut .............................. 61 
On fishing grounds off the New England coast, ground fishing .................. 34 
On fishing grounds off the Now England coast, lobster fishing.. ................. 6 

11 
On mackerel voyages, mostly now between Sandy Hook nud No Man'8 Land .... 140 
Ou halibut trips to Greenland aud I[celand. .................................... 
Steamer, maolcorel fishing ..................................................... 1 

Total. .................................................................. 472 
- 

From- I Fares. 

Qoorgo'e Bnnk.. ....... 135 
Nnrthmst shoro. _ _ _ _ _ .  61 
h T o i h ' s  Rank ......... no 
Western Bnnk.. ....... 8 
Ban nereiin ........... 16 
~a 3avo Bank.. ....... 4 
Orand Unnk8.. ........ 2 
NovaScotia Capo shom 
Off Nowfou'ndland*. ~ 

Bnnkst ............... 
Mnckerol trim south.. 

Total ............ 283 - I-- 

Cdflsh. IIIinlibut. Pollock. Hnko. Cusk. Eddook. MnckeraL 
. - _ _ ~ _ _ _ -  I I I I-/-I- 

Pownds. Pounda. Pounds. Pounds.lPound8. Pounds. Barrela. 
2,45.2.000 1 02,480 I ..... .....I 4 000 4,OUO 1,OUO .......... 

GlG.OU0 ......... 693.000 ...'. .. 1.. ...... 1 .......... 1 .......... 
1,230; 000 33, GOO .................. I.. .............. I. ......... 

28'1, Illlo 88,000 ............................................. 
3,000 428,000 .............................................. 

40,uUO 10,000 .............................................. ............ 68,000 .............................................. 
............ 05,000 .............................................. ....................................................... 
............ .............................................. 

*Off Burgco, 4 mflos from ehore. 
t Off Snmbro, nnd betwren Ls Have nnd Western Bnnlrs, on La Have Ridges. 

Other receipts: Prom nets nnd trap8 in tho harbor, 419 bnrrels of homing, from small bnnts flshiny 
ncnr slioro, 14.000 pounds of codflsh and 1 halibut. Tho lntter weighed 103 pounds; wan caaght 6 
milee from Eastern Point Light, Gloucesler Hnrbor. Reocived from GranilMsann, 600 boses smoked 
herring. 

58.-ODI T E E  B A T E  O F  G R O W T H  O F  T H E  CODIDION CLAM,  A N D  ON A 
D I O D E  OB OETAXNUNQ: THE YOUNG O W  THE GIANT CLAM8 O F  THE 
PACIBIU C O A S T  F O R  T l P E  PURPOSE O F  TILANSPLANTINQ.  

B y  JOl iN  A. RPDEH.. 

Daring the season of 1880 I made some observations on the develop 
ment of the common clam (d l ya  armaria, L.). ' These" were published 

. in the report of T. B. Fergnson, a commissioner of fisheries of RXaryland 
for 1881. It was there shown that (1) the Rpnwning season extends 
from about the 10th of September to about the middle of October; (2) 
that the eggs and milt may be extracted from the surface of the visceral 
Inass of t h e  adults in the same way as from the oyBter, and artificially 
impregnated ; (3) that the early development was very similar to that 

* Notes on some of the early stages of development of the clam, or mananoso (Nya 
armaria, L.1. In Appendix A of the above-cited report, pp. 83-91, 11 fip. 
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of the oyster, polar globules being expelled in about the same position 
as in the egg of the latter, the cleavage being ais0 very similar. 

An important morphological point, namely, the precise mode of gas- 
trulation of the embryos of this form was hot ilefinitdy determined, but 
it is inferred that in this respect the developing embryo of the clam 
does not difl'er essentially from that of the oyster. The development of 
this mollusk was fullomed, a t  the time mentioned, as far as the swim- 
ming or religer stage, beyond which it mas found difficult to keep it 
alive by any means then at the command of the writer. Whether arti- 
ficial methods of multiplying this form mill ever be satisfactory seems 
very doubtful, but it is obvious that a very simple method may be found 
available for the purpose of obtaining the young of the clam for the 
Purpose of transplanting the species to new locali'ties to which it is a 
stranger. This conclusion is supported by the following data obtained 
in connection with experiments conducted at Saint Jerome's Creek Sta- 
tion in the course of the  work a t  that place on the oyster. These inci- 
dental observations show that the animal grows quito rapidly in the 
Course of a few months so that specimens from 1 inch to over 2 inches 
in length may be expected in about seven months after the spawning 
'season is over, or during the next spring. This has been ascertained 
as follows : 

During the month of February, 1884, a number of ponds mere exca- 
vated at Saint Jerome's Creek in marsh laud for the purpose of oyster . 
culture. These, after serving their purpose for the latter object, were 
allowed to remain open to the outside water more or less during the 
autumn, or from September onwards, nnd i t  is presumed that in this 
way swimming embryos of the clam found their way into tha inclosiires 
from the outside. That such embryos could not have obtained access 
in any other way is proved by the fact that the ponds were dug out 
Upon high ground where Miere had never been any clams before, so 
that the only possible way in which the young clams could get into the 
ponds must.have been in the way described, the embryos evidently de- 
veloping from eggs naturally spawned by the adults found buried in 
the sandy bottom of the channel feeding the ponds. The sexes are 
oeparate in dlya, or confined to distinct individuals, and the eggs meas- 
ure about one flvo-huudredth of an inch in diameter, so that the veliger 
Or swimming stage would be represented by a very small organism in- 
deed. These embryos, after swimming about for some time, would then 
settle down upon the bottom, develop their characteristic siphon, and 
bury all but the tip of the latter in the sand. In this situation their 
growth must be quite as rapid, if not more rapid t'han that of the spat of 
the oyster, which, in the space of five months, may grow to the length of 
2 inches. Such a rate of growth for the clam is indicated by the Size of 
living specimens obtained from the bottoms of the ponds mentioned 
above, when the latter were deepened in Mhy, 1885, or rtbouf mven 
months aftor tho la& spawning season of the species, which in 0 0 -  
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tober, 1884. In the sandy cart11 exca mtcd from the ponds, as described 
above, I found young clams very recently dead, the sliells of which 
measured from 1$ to 18 inches in length and from three-foqrths to seven- 
eighths of an inch in Wiidtb, indicating the existence, when the sok parts 
were entire, of' animals ranging from 2 to over 3 inches in length, hail. 
the siphon been included in the measurement. 

It is therefore clear that if boxes 1s inches or 8 feet square and 0 
inches deep were filled with saud and placed on,the bottom in the poiids 
or the opeu waters. that the embryo clams smiiiir~iiig about iu the water 
during October would find a suitablr, nidus i n  which to burrow and 
grow. After an iminersion of six or eight inonths lhese boxea could be 
raised and their contents examiued to obtaiu the youiig animals, which 
coulcl be removed from t h e  said without iu.jury and relmbeil closer to- 
gether, siphons upward, in other shallow boxes, which should be im- 
mersed in tanks of sea water kept cool i n  t he  refrigerating chambers of 
the transportation cars of the Fish Commission. I n  this way, if proper 
precautions were observed in repacking the young mollusks, so a$ to 
place them in the gaud with the tip ofthe! siphou just above the level 
of the sand, they could be transported for long distances by rail un- 
harmed and in the Jiving state for the purpose of restocking exhausted 
beds or areas where the creature had not before existed. 

Dr. It. E. C. Stearns, to whoin I hare spoken of this  method of obtaiu- 
ing the young of' the coinmon clam, is of tlie opinion t h a t  the young of 
the giant8 cliL1ns of the PaciGc coast might be obtaiuecl in  the same way, 
That is, if a number of the old ones coi~ld be dug up and replanted at  
low tide close together and a lot of' boxes filled with sand, as described, 
placed close to sncli a group of adults dnring their spawning season, 
young individuals of either the huge Scl&diccrus Izuttallii, or Glycimeris 
geizero6a,, might be got to grow in such boxes. It is not very important 
that tho spawning seasou of the species named be determined with ex- 
act'ness, for the reason that the boxes will last for several nionths, even 
if attacked by the Teredo. Tf the boxes were placed in position, say 
during the interval between J u n e  and September, it is probable that 
they would be in place in time for the spawning season of the large spe- 
cies named. 

Gre:tt difficulty has been experienced in handliug tho giant clams so 
as not to injure the adults intended for transportatioii. Such difficulties 
would be overcoine by the adoption of the abore method. For an illus- 
trated accouut of the great clams of the Pacific coast the reader is 
referred to an article by Dr. Stearus, published in the third volume of 
the Bulletin of the United States Fish Commission for 1883, (pp. 353- 
3(i3), where thoir habitats and conditions of life are fully described, 
supplyiug tho data needed iu order to successfully iustitute tho method 
of obtaining the young described above. 

WASEIINGTON, 1). C., Julze 13,1886. 
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FISIIKILL AND N E W I I U E G ~ . - - T ~ ~ ~ C  cities, lying opposite each other, 
mere visited on Jullc 5. At Pishliill, Johii Neal 1ieCl)s Lo;lts to let and 
has fisLed for sliatl €or twenty years. This yeiir the water cleared 
qtiickiy a i d  the seasou \\.:IS poor; the IY’IU \TM ~110rt~ ~ l d  WiIs :ibout orer 
so  far down thc river. LIo iislictl froiii April 16 to‘Jiiiic 1, with tlrift- 
nets; did not get, one ripe fish this y e n ;  some years ha h;is Bad four 
or five ripe oues iri ii day; usually throws them overboard; t h inks  that 
011 orcliuary seasoas ripe Geh may  be got from Nay 81 to Juue 1 j took 
about 1,200 this year, oucl the  I)rice averaged 16 cents each. 

George Luckis lives a t  S h e r ~ n m i ~ s  Dock, 1 wile uortli of Newburgh. 
He sap that ripe fish :ire usun11~. caught about tho 2.5th of nlny, but he 
ouly took three speciinenfi this p a r .  Still, hc thinks we might arrniipe to 
get eggs with a row-boat from tlie gill-netters v h o  drift in shoal water. 
He coulirinii Mr. Neal’s statenieuts regiirdiiig a liglit catch. He took 
2,000 fish this p a r ,  b u t  usu:tlly takes 3,500. He stops fishing June I. 
He thinks t>h.at 10,000 fish \rere tnlten in his ricilrity by all fishermen, 
and that a fair season’s work woulcl be about 15,000. 

the se:tsou’~ catch mas light. Charles Butler says that tho highest 
catch by 0110 boat this gear, with drift-nets, was 2,000. He got otic ripe 
fish this season a ~ i l  last Fear had two  or three. I?. H. Cnrr has fished 
with drift-nets for six or seven years, usually from April 1 t o  June 10 
or 15, aud uses two to three boats. He considers thaL 2,000 to 2,1300 to 
a. boat is ~t fair 6easou’s catch ; seldom gets fipawiiiiig fish ; oiily two this 
Fear. About twiity boat6 fisli froin Rliiiielreoli nncl ltoiidout j some of 
the men go down to Stntcii Islnud at the bcginniiig of the season, 
About 35,000 sh:iiI wore taliell hero this ~c:w.  

KINGSTON TO Ch.rsxrmL.-Between theso places the best slind grouuds 
of‘ the purely fresh waters of tho 1Judsoii lie. John S.‘Barls, ofCatskil1, 
lias fished for eighteen years. Last your (1SS3) was very good, but this 
year was bad; in fact, it was the worst iu ten years, and did iiot yield o w  
half the shizcl that were cnnght last year, He has tnlteu 4,000 in fishing 
€row the Narrows to Catskill ; lie drifts in the Narrows aucl iii  tho High- 
l~tnds, but us08 sciiiea here. The catch of bcrring (alewives) vas a5 
large thie year as niis, but the catch of shad nm~ be lo^ the avera6.e. 
Often tidies ripe fish on u Kinpton Niddlo Qrouud,” mhioh i8 t&mw 

RHINEBECJK AND ~<ONDOtJT.-These two 1JliIceS are ill80 opposite, ZLnd 

Bull. U. 8. F. O., $6-l.3 
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Eingston Point about one-quarter of a mile. (L‘Middle ground” is a 
term used by the fishermen of the Hudson to denote a bank or shoal in 
the middle of the river, with a channel on ench side. The ‘‘ Middle 
Ground’! is therefore in shoal water above Kingston.) He thinks that 
if eggs are obtained here, they must be taken ti-om drift-nets. They fish 
here in from 30 to 35 feet of water, He has “any amount of spawn” after 
May 1, and thinks we can get plenty of it. John Pinclar, of Catskill, 
says that the shad catch has fallen off for two years. He fishes with 
ten seines and foiirteen drift-nets, from the Narrows to Catskill, and has 
t&en 7,500 shad; thinks that some ripe fish might be taken in the High- 
lands, but not enough to pay, because the fish are all dead when taken 
from the drift-nets. He believes that 6‘Ki~~gston Middle Ground” is the 
beat shad ground on the Hndson, although the catch was not large 
there this year. Eggs might be got between Rhinebeck (Kingston) and 
Tivoli. From Catskiil I took a row-boat some 3 miles up the river, where 
Mr. Jonathan Mason was hatching shad behind an island on the east- 
CWI shore. He was having good prospects and had a fine lot of eggs. 
0 1 1  June 13 his eggs werc obtained smne 2 miles aboke, around the 
northerly point of the island and 4 miles above Catskill, OII the western 
hlior~. 

HUDSON.-At Hudson, Mr. Matthew Eennedy, one of‘ the game pro- 
tectors of the State, ia a large shad fisherman. I3e employs from twenty 
to‘tliirty men during the season. He fishes with seines on “Hudson 
Middle Ground,” and the catch this season is the poorest in twenty 
years. He took between 7,000 and 8,000 shad, but has taken as high 
as 18,000 (in 1878). Last year’s catch was 8,000; in the year before 
(18SL’) it was 12,000. Mr. Eennedy thinks that Stockport is the most 
likely place to get eggs. While here I accompanied Mr. Kennedy on 
:i steamer down to Rbinebeck and below, while he and his men rehoved 
iLnd seized twelve pouiid-nets which were set in the river contrary to 
lam. The fishermen above complained that these nets were injuring 
the lisliing, as no doubt they were, because they fished night and day, 
while the seines and gill-nets were not in the water all tho time. This 
iorm oi‘ net is new to the shad-fisheries of the Hudson. The previous 
year two were put in, and their success emboldened others. The raid 
of MI-. Eennedy will, no doubt, end this form of illegal fishing, as each 
of the twelve nets cost no less than $150, and some of them cost much 
IIIOIW. 

~3TOUKPORT.-~hiB small place lies on tho east bank of the river, son10 
3 or 3 mileR above the city of Hudeon. Waltcr Maim fishes here. Por 
uine years he fished with seines, and for the last two has used drift-nets. 
He does well with the latter a t  night, and in fact all the gill-netters 
claim to take the most shad at night ; and as this is the time that the 
fish casts its spawn, it is possible that many eggs I I ~ R J -  be got €rom the 
gill-nets, as is done on the Chesapeake by the IJnited States Fish Coirr- 
mission. Mr. Mann did not take as many fish this year a8 la&, his 

He was getting eggs from Pindar’s fisheries. 
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catch being only 800, against 1,500 in ltiS3, a dil3'erenco of nearly half. 
Taking a few years back, the fishing has bee11 as good witl: him as it 
\vas ten year8 ago, except th i s  year, which has been bad. He attributes 
the falling off' to bad meatlier and the pound-nets set below, which are 
referred to  :is being destroyed by Mr. Kennedy. He can get epawners 
from June 10 to July. This year he stopped fishing on June  0 with 
seines, but can get fish now (June 13) and with drift-nets for many days 
longer. , 

Last year there was a good run of sturgeon, but he did not fish, be- 
cause he had no iiets to take them. (The gi1l.net for shad has a 6.iuch 
mesh, while the sturgeon net has  a mesh four times as large, or about a 
l0.inch mesh.) The catcli 
of striped bass has been good, and he has thrown a r a y  over 1,000 of 
them which weighed less than one pound; that is, retnrncd them to the 
water alive. 

COXSACICIIL-E~. Alberton thinks that the  season of 1884 has been 
the poorest in inany years. He attributes it to the pouuds about c id 
below Rhinebeclr, which this report shews were reiiioved in the second 
week of June, and to the backward season. John I\lalone says that the 
inferior catch is due to the pound-nets, and does not think tlm weather 
had much to do with it. It is certain, however, that tlie catch of 18S4 
is far below that of any year withi~i the last decade. He does not linow 
that many spawners can be taken here, because their c q ~ t u r e  is uucer- 
tain. Some years the fishermen get a great nuinber of ripe fish, and 
again they are scarce. This year they are rare. If fishing was allowed 
after June  15, more ripe fish would be taken. 

CONULUSION.--F~O~ the  foregoing interviews, and also froin convor- 
sations with men in the employ of those xianied, I learn scveral things. 
One is that there is an antagonistic feeling toward thb Nev York Fish 
Commission because of certain alleged crossiugs of the shad with t h e  
alewife (herring), which they claim has decreased the size of the shad. 
This is a niatter upon which I do not care to write at length, and will 
SiTipIy suggest to those seelring further iuformation to get the views 
of the fisherinen theiuselves. My \n?ll-knornn objections to  tho hybrid- 
ization of fishes may render 1110 iiicompcteiit to express an opinion 
coiicerriing tlie value of a hybrid whose mother was R shad and T T ~ O S O  

fat(her was an alewife. 
It is certain that t h e  catch of shad in the Upper Hudson for lSS4 ie 

lighter than for many previous years. I do not know what i t  was 011 
tho lower rivw, but as this fish is influenced in its ~novoinents by tem- 
peraturo, wo mag consiclei. that tho cold water may have been in ~011- 
junctioii with the causes attributed by the fishermen. It is certa'iu 
that the shad, which in its migrations is ever ou a search for ZL te1111ler- 
ature of 600 Fahrenheit, according to Coloiiel PrlcDo~~ald, will not as- 
cand our rivers until the inelting snows above have &en$ their T'igOl*, 
and the temperature at the mouth of the river has gono above 50' and 

Mr. Maun will try for thein this  year (1884). 
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there is hope of a more congenial warmth above. This, no doubt, 
often retards the run of shad in the early season and causes a rush 
and a short catch later on. 

Concerning the taking of eggs ,  i t  is my opinion that illany can be ob- 
tained from ‘‘ Kingston Middle Ground,” Catskill, and Stockport, if ar- 
rangemeats are made before the first of June. 

IOS-AN A C T  T O  P R O T E C T  THE P l S l i  I N  THE POTORIAC R l V E R  I N  
TllIE BBISTKICT O F  COl,klRIBIA, A N D  T O  P H O V I O E  A S P A W N I N G -  
QROUNIP F O R  SHAD AND M E R l C l N Q  I N  TllE 8A1U PDTOiUAU 
K l V E B .  

Be it mactcd by the Sencite and House of Rqresmtntivcs of tlie Uaitcd 
States of dinerica i?b Congress nsstnibled, That from and after date of 
passage of this act, for a term of fire years, it shall Dot be lawful to fish 
with fyke.net, pound-net, stalie-net, weir, float-not, gill-net, haul-seine, 
or any other contrivance, stationary or floatiiig, in the waters of the 
Potomac River within tho District of Co1umbi:t. 

SEC. 3. That any person who shall o fh id  agaiust auy of the provisions 
of this act shall be deemed guilty of a misdemeanor, and upou Fufflcient 
proof thereof in the police court or other court of the District of Colum- 
bia, shall be punished by a fine of not. less than ten dollars nor more 
than one hundred dollars for each and every such of€’ense and shall for- 
feit to the District his nets, boats, aud all other appibratm and appliances‘ 
used in violation of lam, which shall be sold ; and the proceeds of such 
sales,aud all fines accruing under this act, shall be paid into the Treas- 
ury : Prowidzd, That nothing in this act shall be construed to prohibit 
angling or fishing with the out-line or to preverit the United States 
Commissioner of Fish ant1 Fisheries, or his agents, from taking from 
said masters of the Potomnc Xirer iu tlic District of’ Oolumbia, in any 
manner desired, fish of any kind for scientific purposes or Sor the pur- 
poses of propagation. 

XEC. 3. That from and after three months from thedate of the passage 
of this act i t  shall be unlawSu1 to allow any tar, oil, ammoniacal liquor, 
or other waste products of any gas-worlis or of morlis engaged in using 
such products, or any vraste product whatever of any mechanical, chern- 
ical, manufacturing, or refilling establishment to flow into or be de. 
posited in nock Creek or the Potomac River or m y  of its tributaries 
within the District of‘ Columbia or into ally pipe or conduit leading to 
the same; and any one guilty of v~olnting this section shall on conric- 
tion as provided in section two of this act, be fined not less than ten 
dollars nor more than oiie huiidred dollars for each slid every d:iy dur- 
ing vhich said violation shall coutinue, to bo prosccuted for and recov- 
ered as provided in the preceding sectiou. 

. 

Approved, March 2,1886. 
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4 1 o - 0 1 ’ 1 1  TRB: @BEEN COLORATDON O F - T H E  GILLS A N D  P A L P 6  OW 
THE CLARP (RIYA AIEENARIA).  

B y  JOISN A. RTDER. 

Mr. W. Williams, collector of the port at Stoniugton, Conu., recently 
forwvarcleil from there five specimens of the comwou clam to. Professor 
Baircl, with tho reqiiest that lie woiiltl have them exaniii~ecl arid report 
upoii tbe i1:itnro x u d  source of the 1)ignicut mliich tiirgeil tho gills and 
palps w i t h  A disagreeable bluish-green color. Iu his letter of December 
31. 1858, D3r. FVilliatns S ~ I J S :  “ I lorWilrtl SOU t h i s  t l i ~ ~  S O ~ I C  cl111ns for 
exiiu~iit;itioi~, [ill order. to ascertniu] the C Q I I S C  of the ‘greciiing,’ as per 
jour hatter of ”o\-euber 2-i, 1SHd. Parties here are afraid to use the111 
OII aucouut of‘ tho ‘greeniiig.’ Will 3 ou please report, so I can have yo~ir 
answer published aiid settle the questioii [raised] as to their unhealtb- 
ful’uluess as food ‘B ” 

Stn1iigc1ly enough-in spite of the fact that it has been repeatedly 
stated by oompcteiit cliouists: such as Berthelot,* Eucllich,t and otherM 
that chemical research Lad failed to detect metallic substauces such as 
copper-cleders, o~-stermeu, and tho public still persist iz holdiug to tho 
belief that thoro i s  really soiue green metallic salt of copper .present, 
a s  eviilencrd by the fact that oysters when “green.gilled7~ have 8 cop- 
pery taste. The experirueirts of Puyskgur and Decaisne liavo S ~ O \ T U  

how groiiiicllcss this belief is, and have demonstrated beyond a shad on^ 
oi‘ d ~ ~ i i b t  that  if tho proper food ~ i i i ~ t e ~ i a l  was selected and brought 
within reach of‘ the living uiin:ils, other food being excluded, thex could 
cause iiidivicliials, thc! ficsh of which was kuown to be colorless before 
the expcriulent was tried, t o  becoiuu greenish. These same animals, 
wheir subsequently deprived of what might bo called their riridigenous 
diet of Nacicula ostwaria, vnrietyfus~or.ttcis, lost their viriclity elltirely 
in a few dilys aucl again becaiiie white-fieshed. 

This viriclity 1 have noticell iu  liviug oysters sent me from Prance 
and Euglaitd. Three species siinilarly aEected, that is, with t b s  gills, 
heart: or tiiaiitlc iuoro or less discolored by tho absorption of 8 solitble 
pignieiit alluded to elsewlierc,$ have fallen under illy observatiou. 

3135. Puye6gur aiid Decaisnc h a w  traced tbe viridity which discolors 
the tiesh of the oyster to its source, i it ltI,  as stated above, here experi- 
meutally prowd t h a t  it; conlcl be nrtiiiually iiitlucecl aud removed uuder 
the rcqnisito couclitious. The writer’s share in coiiqrletiug tho  history 

W So13 hiiii. Roport U. S. Cominis4ouor of Fish and Flshrrias, Pnrt S, 1882, 793, 
0 1 1  tho C i t i i ~  of 1110 Grt~otting of Oysters,” by BZ. P11ys6grir. 
t Bti11. U. S. Fidr cotitrrii4oii, I, 18~1, 1). 413, in i‘Notes ou tho Brooding, Food, m d  

t Auii. licport U. S. ?ish Commissioner, i’nrt X, 1859, pp. 801-805, “SWPlomont*r> 
in Am. NII* 

. 

-I_ 

oI~cc!ll Color of t 110 OJstov.” 

Note 011 tho Coloration of tho ulood Corpuso~es o€ the Oyster ” i 
uralht, 1883, pp. 87, LW. 
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of this singular, abnormal phenomenon, and showing that the discolora- 
tion first affects the mobile tissues of the animal contained in its vessels, 
that is, the blood cells and the watery serum in which they float, n7as 
the histological and physiological part of the problem. MM. PugsBgur 
and De.caisne did not apgarently perceive that they *yere dealing with 
& pigment which was not truly chlorophyl. This fact the writer mould 
again point odt, giving reasons therefor which he has not hitherto 
stated elsewhere : 

1. The discoloration is progrrssive in its advance from the vascular 
system to other parts, the gills being first affected, then the heart, and 
finally the mantle and body-mass. The discoloration is difiuse, not con- 
fined to chloropbylloicl gruuulcs, a s  in plants or in other animals in which 
such distinct granules are ~ctiially found. Nor is i t  ever in any case 
lodged in corpuscular bodies of any sort, except throughout the wholo 
body of the cells fouiid in the vascular c a d s  or the  cells entering into 
the formation of the edible connective tissues of the oyster. This ten- 
dency gradually to cliffuse itself shon~s that this pigment must be in 
solution in the' blood-serum The experiments of MM. Piiysegur and 
Decaisne S ~ O W  that i t  is not tlestrogcd in the process of digestion, as 
clilorophj 1 seeins to be by the action of the gastric juice in the stomach 
of vertebrates, in which cam it never, a t  least in herbivorous forms, 
lins been known to discolor the blood. Cliloropbyl in plants is contained 
in intracellular plasiiiic bodies, which are not destroyed when t h e  color- 
ing matter is removed. 8achs" sags : "The coloring mattercontained in 
each chloropligl body is itself only extremely small in quantity ; after 
its removal the proto1)lasniic basis retains notionly its form, but also its 
previous volume. Tho latter is always a continuous soft substance, 
containing extremely small vac~oIcs, in which the coloring matter is 
generally distributed uuiversally, tlioiigh not always ~niformly.,~ The 
diEuse coloration of Stentor cwruleus amongst infusorians seems to bo 
somewhat similar to the ' I  azure blue" color found by PuysBgur in the 
" intracellular liquid of Navicha ostrearia. This brings us to the con- 
sideration of tho second piece of evidence opposed to tlie conclusion 
that the pigment which discolors clnrns and oysters is chlorophgl. 

2. The discoloration of the flesh of the clam and oyster is not 
distinctly green, but bluish-green. Only at times have 1 observed 
that the blood-cells lodged in tlie heart were of a light pea.green color 
in the latter. This bluish.green color I have seen very strongly ex- 
pressed in O&ea ccnptlata and in specimens of 0. edulis. It is, there- 
fore, reasonable to conclude that tlie pigment, which is imbibed by the 
plasma of the parts affected, is truly something different from ordinary 
green chlorophyl. Phycocyanin, or a kindred vegetable pigment, a6 
elsewhero stated, seems to be the substance which is absorbed by the 
tissues affected. 

' 

I_ _--- 
* Text-Book of Botany, 2d Eng. ed., p. 45. 
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The only organic pathological changes which the writer has hitherto 
observed to accompaiiy this discoloration; as oiie of its effects, is the 
lodgment of the tinged blood corpuscles in the tlcpressions bet\reen 
the muscular trabecula of tlie cardiac walls. Sonretirues these cor- 
puscles, thus arrested iu the ventricular ohaiuber of the heart, form n 
thick adherelit coatiiig over the inside of the rriitriclo. The arrest of 
corpuscles, aud their riecuiiiiilation in cysts tlevolopcd in tlie vicinity of 
vessels in tho irmntle, also occur, but this condition seems to be a rare 
one. When freed from tbe cavities in  which thuy have been arrested, 
these blood corpuscles are very easily dissociated, if the aninial has 
been previously hardened i u  alcoliol or chrot;iic :wid. Microscopic 
examiiiation sho\vs tliern to be blood corpusclw, which belong t o  the 
animal in which they are found, and iiot l'oreigu 1):irasitic bodies of a 
vegetable natqre, as is proved by their size, structnre, aut1 lion-posses- 
sion of cellulose walls. 

What has been said above rthtive to the source and iiature of the 
discoloriug pigment :dmorinnlly present in tlie tissues of the oyster as 
a diffuhable substance applies also to the substance which has discol- 
ored the gills and palps of the specimens of clams sent fbom Stoiiiugton, 
Conn. During the last tlireu years the writer has freqneiitly been told , 

by fishermen and ogsteritieu, at different localities along the eastern 
coast, that the flesh of clams was sonietinies discolored much in the same 
manner as that of oysters; but until recently 110 opportunity has pre- 
sented itself to study this condi tioii hi the claiu. Skeptical a t  first, the 
Stonington speciiiiens denionstratetl very clearly to the writer that the 
nature and source of the discoloriug pigment are very similar, if riot 
identical, in the cases of hoth the oyster and the clam. 

The researches which liave beeii imde upon the Stonington specimens 
were condiicted as follows : A pipette was th rus t  into the mouth and 
stomach, to get some of the food materials j some of the contents of 
the rectuiu of several individuals was also examined. The result was 
that very little could be determined as to wliat had been the food of the. 
animals, except that diatoms had been consumed in moderate quan- 
tity, There mas no great :tbandance of empty diatom frustules, such 
as is sometimes observed in the  oyster. These diatoms were all navic- 
ular in form, but belonged to sevoral different species, so that i t  mas 
impossible, with tho materinl athand, to  find out which one had supplied 
the coloring matter, because the soft material had been dissolved out 
of the frustules entirely, leaving them colorless and empty. Other db- 
bris amoiig the contents of the rectum showed that fragments of small 
arthropods had been swallowed. 

The investigation of tlio soft parts which had been dimolored wm 
more satisfactor?, because in theso cases the method of microtomy mas 
applicable. But before entering upon n discussion of this nSpeCt of the 
investigation it may be well to describe the coiiditio~i in which the 
specimens roached the writer, and in whnt waj7 they were affected. 
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The ~jpecirnens arrived i n  a living condition, niicl nppenred perfectly J 

healthy, excel)t that the gills and palps were discolored and Iiad adirty 
bltiish-green cnst, which  was iii striking coqtrast with the color of these 
parts i n  unaffected spcciinc~ns, A better uiitlerstancling of tlie pmts in- 
volved by thiscliscoloration may he had byi-cfereiicc to the accouil);\riyinji 
figure taken from TVooc1w;irtl’s Maitual of Concholog~-. Tho gills g ant1 
palpsp p of the figuro  ere ihc lmts to which tho cliscoloratioii was 
confiiictl. No other part of the tissues of the minial* seeuictl to bo i n  
tho dightest degrcc nEectetl. Fresh water seciiirtl to h a w  a tcudency 
io blcach tlie gills n-hea the aiiinials were 1)lacerl i n  i t  for a tinic. Prc- 
Imratory to microtoniical work upoii the gills, tho nuiuials were first 
killed iu weak alcohol, theii slowly hardened i n  tlie same liqnitl, ; ~ n d  
finally small fr;iginents of tho gills merc put into ~tbsoliitcalcoliul. Dur- 
iiig all of this trcnttncnt3 the gills lost but littlo of t h e  color Ivhich per- 
uieatecl thein. Subxqnently tlio pieces which were to  be cut  iiito BCC- 

tiom merc sat uratecl in clove-oil, tlieii traua- 
ferrecl to chIoroforni, which was cliaiigecl 
once, wit11 still 110 cvicleiit loss of tho color. 
Tho pieces of t l i v  gills mere tlieii heated in 
D niixturc of parafine niitl cliloioform to a 
tc~n1l)eritturc of about 1600 Riltr., without 
dest iqying ilieir coloratiou. Thc psraffine 
aucl cliloroforin vxre dually replaced by 
pur0 pnraEne, in order that tlie objects 
might bo thoronghly saturated and the 
niorc readily cut into tliiii sections. No 
staining rcageu t was used, because it was 
tltouglit tliat tho colonitioii due to the 
absorbrtl \-cgeti~blc pigmcnt ~ o u l r l  still be 
evident in  tlio sections. A foreign pigment 
used to (1-0 tho sectioiis woulil have viti- 
ated tlie results and nt:itlo i t  iiiilwssiblo for 
oiic to see if y i c  set of tissues liacl been 
staiiied niorc declrI;\. than another by the 
color imltibecl cloritig life. Tile result 
showed tliut there ‘1~;ia but littlo clifliwncc. 
i i i  tho depth of t he  color of tliffereltt layer&. 
The bloorl.cells seeiuett slightly darker ill 
color, but n l l  of tho tissues of thcso seo- 
tions, which were out i n  I I  transverse tlirec- 
tiou, were inoro or less deeply staiueil ant1 
of it dirty greeiiish color,g 
KO evideiice of tlie existence of minute 

parasitic arlimals or plants was observable either 011 the outside or iu 
tho illtcpnitl cavities of sections prepared from t h e  gills. 
M y  iurestigstions have therefore led me to the conclusion that the 

‘ 
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cnuso of tho a.cqniroil greod color of the clam is the same n~ that of tho 
oyster; that, its in  that auiloiil, it is difl'uso: is absorbed from tlic ~ g a -  
tablo fooii consumctl by tho nniWiL1; that it is a-llied to,  if'iiot the same 
as, ~ ~ S C O C ~ ~ W ~ I I  j tlist it is LI;~rmIess, as has bceu esl)eriment:dlg cleuion- 
ljtriltcd in  tho CitSe of tho opter. There is ~ L I S O  110 reasoii why green 
clams slioultl uot be as  froely consumed as food as greeii fieshed oystrre, 
which aro Viduecl d l  tho uoro by the epicures of Paris aut1 Loridon 
becausc theg aro SO discolored, iu tho bdief that such a chuuge of. color 
improves their flavor. 

WASIIL~GTON, Jawxry 8, 1SS3. 

ESPLANATIOX OF THE FIGURE. 

&do viow nf tlio soft pnrtaof tho coinmnii clam or iiiaiiuouoso (Mya areaavla) in the 
' position iii whicli it iti foulit1 iu lifc, with the lul't vulvo niid niniitlo of tho loft side 
reuiororl :tiid tho Icft h:~lC of tho tiilihou cut an-ay, tio :LY to cxpobo its iucurreut nud 
esciirrciit c : L u : ~ .  

a, mif erior, a', postcrior adiliictor r n n d x ;  15, bady.mnss; cl ,  clancal cavity, coutiu- 
UOUR posteriorly with t h u  sii~ir:ti~r:iiichia~ chnnilicr : e, \vriuklccl lioriiy cpiilermis of 
eiphoii; J ,  foot; g, gills; I ) ,  1io:irt ; 911, cut ctlge of thoborder of the mciiitlo whcro it is 
co~rtii~nous wit11 that of th,, loft Kitlo; o, i u o i i t h ;  p ) ) ,  ptilps or lips; 11 0, pednl opea- 
ing  iu tlie iii:iiitlo, throng) wliicli tho foot is esteutled; r,  rectiiiii; R ,  iucurreut si- 
phoiiol cnunl; e', cscurreiit siplioiiiil cauitl (the orrowti iudirnte thoclircctiou of thucur- 
reut Ilowiiig in aiitl out of tho uaut le cliniiibers of tho ;iuiiiiul); U , I I U L ~ O  nest the hiugo 
of theriyht valve; v , v o u ~  or sums, which opous into tho clor~oa. 

. 
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holm, whether great salmon or small salmon, must have been hatched 
in the places closely bordering thereon, and migrated there from the 
uuinerous streams and rivers of Sweden and Finland emptying into the 
Gulfs of Bothnia and Finland; certainly also from the .Russian, Polish, 
rend Gerinau rivers-for example, t+e Oder-which flow into the easteru 
portiou of the Baltic; for there is absolutely no reason for accepting the 
:issertion of many Bornholm fishermen that the salulon breeds also in 
tile sea iu that vicinity, which assertion is supported by tho statement 
that the water is fresh enough for the capture of small salmon, reaching, 
in a solitary case, three-quarters of a pouud in weight, and they say that 
they have frequently seen salmon eggs on the algze ancl the small stones 
associated with them ou the sea bottom. Other things are necessary 
besides fresh water to furnish a suitable spawning-place for salmoi! j 
and the supposed salmon eggs which have been shown to me for some 
years on PUGUS were certainly something very different. The presence 
of small salmou, which is traced far to the westward in the Baltic, even 
into the southern portion og the Great Belt, shows simply that the 
young salmon can leave the place of their birth earlier to develop iuto 
the adult condition in the sea. Por a detailed description of the Born- 
holm salmon-fishery attention may be called to a treatise written by V. 
Skrydstrup, school inspector, which is printed in t h e  Norwegian Fish- 
ery Journal, volume 2, page, 15 et sep. Since the capture of salmon in 
Denmark, as a matter of course, is neceaRarily much smaller than iu 
Sweden and Finland, and i s  the greatest portion of our catch is exported 
whole, it is not to be wondered a t  that we fail to find sucli hoaks in khe 
salmon taken as occur so frequently in the neighboring countries men- 
tioned, and which Professor Malmgren has lied tho opportunity of 
bringing to light ; and still i t  appears probable that they must occur 
off Bornholm, which lies within the usual range of' tho salmon and so 
near to the North German coast of t h e  Baltic. However, it may be due 
as much or perhaps more to the want, in discorerers, of a knowledge 
of the scientific importance of such a fiud that notliiug of the kind has 
been reported. A t  least nothing has come to my linowledge during 
the many years of my relation to the fisheries, and I have inquired 
vainly hitherto a t  Bornholm whether anj7 such thing has occurred; but 
it i8 not impossible that this may have happened and gono unnoticed. 

Under these circumstances it is fortunate that an accident euabled me 
to secure possessioii of a somewhat compressed brass hook which was 
found iu a salmon weighing about eighteea pounds, caught late iu April 
of this year in the Great Belt south of Eorsor. This hoolc is, so far as 
inclicated by its size and form, found, upon comparison, so entirely liks 
the oue described and figured by Malmgren as Fig. 2" that there can be 
no doubt that the salmou must have swallowed it  and carried it from tho 
North German coast of the Baltic. It; differs from Fig. 2 only in having 
-_- - - __I___I_ 

'Bull. U. S. F. C., 1884, p. 323. 
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attached to i t  a slender line composed of six linen threads 13 inchea in 
I~uigth froiil tflc Iioolc to t l i e p 1 i ~ ~  where it is lirokeu, tincl25 iuches below 
tlie fracliire is a lend sinker, without perceptible lettering, fastened in the 
mine maliner as in Fig. 3, but different from this in being 10% inches (not 
(( a fern ,' inches) t1ist;mt froni the hook. The sphnon here nieutioned 
was csugllt i i i  a seine nloiig with another of equal size and weight. The 
fishermen supposed tliein to bo innle aud female. The salmon therefore 
extends its migration Considerably €arther than to the sei* about Born- 
holm It is worth mliile to ncld here besides, 8s something entirely nq- 
usual, that not a few great salmon have appeared this spring prepare$ to 
ascend the Great Belt., all caught in tho seines set for herring, which me 
placed near the coasts, only far enough out to have the head of the net 
in a depth of from 23 to 4 fathoms, in  the region from Karebzelelisininde 
to Korsiir. The great' salwon thus accidentally caught had, against 
their custom, gone in'to the slrallow water, and m e  mould appear to bo 
justified in supposing, from this t h a t  a larger number inny have been in 
the deep witter. Since wi thiii the memoryof man, extending over& period a 

of' more tlian fifty years, so filr as I caii learn, a single great salmon is ex- 
ceptioniilly caught at  intervals of more than ten years in a scino. The 
greatly increascd occurreiice of 6dlllOn this year is a phenomenoii wliich 
may possibly bo attributed to the unusually mild winter, which kept 
the larger western portioii of the Baltic, with its adjacent sounds and 
gulfs, f'ree from ice all winter. Of the two salmon, weighing 16 pounds 
each, caught ;it Visserup on the last dits of Ap'ril, this year, I had the 
opportunity of opening 0110, and found i t  to be'a female with the ovttries 
developcd to ~t length of 5& inches, while the eggs were as large as 
must;iril seed. i n  its aliitientary canal no trace of food mas found, and 
there was DO evidcuce that i t  had taken any food for several d.a,vs.bc- 
fore its cepture. I t  was a plump and rigorous fish, mhiuh seemed to 
have a stronger desiro to gratify its rooming propensity than a necen- 
sity forobhiriiug sustenance. Small salmon appear here, sparingly to be 
bo siire, but still far inoro plentifully than great salmon, and usually i i i  

sniall schools. Thuts there mere caught a t  Visserup some years ago 
thirty.sere11 individuals a t  one tiino, weighing from 2 pounds to G pounds 
each. I t  appel-lrs to me that there is strong ground for attributing this 
circumstance to t'ho fact that the salmon frequent tho great Baltic basilk 
west.L\rard of Bornholm much more regulilrly than is usually supposed j 
and I believe that the foregoing statement should eircourage the fish- 
ermen of South Sueland and' Sinaaoerne to attempt siilmon fishiiig do1lg 
their coasts. 
high prices, and the comparatively small outlay for procuring the neces- 
sary apparatus, wo shall see that not much of a return is required to 
make the fishery remunerative. A t  all events, the experiment, which 
SO far a8 I ~ U O W  has not yet been undertaken in this direction, ought to  
be mado. So fcbr as concerns the statement of Malmgren that the Sal- 
inon.fishery during tho last ten years has increased oonaiderably at Born- 
holm and on the North Qorman coast of the Baltic, and his attributing 

When wo consider the salableriess of this valuable fish 



188 BULLETIN OF THE mQITED STATER FISH COMMISSION. 

the increased supply of salmon in these places to the cstkblishments 
for their preservation which hare been itistitnted for tho streams of 
F in land ,  this conclusiou msy, of course, be entirely justified j but so 
far ns Bornbolm is concerned, from whicli placo I have recently obtained 
iuforinntiou from reliahle men, I cauuot omit adding a few words which 
are wortliy of cousideratiou in this connection. 

It mill be advantageous to tlistiiiguish betwccn great salmon and 
small sa lmon (the last firom 1 to 4 pouuds). The firstare caught almost 
exclusively i u  deep mater by mealis of' books; tho latter, nearer to the 
&lore in nets. The first are ii:itnrally tho iriast valuable ; tlie last, horn- 
ever, aro sala~le  a t  o neiglh of 2 ponnds. Ncvertheless i t  must be, 
admit tell that every IneaRiire looliiiig ton-ard the ]irevention of tlie 
capture of yonng saliuou until tlicy reach :L wiglit of 0 or6 l)ouncls must 
be conbidered appropriate. Concerning tho great s~1uion, thv people 
of I.3oruholni do uot recogitize any atl\-anceLtictit in the fishery in the 
last ten years; on t h e  coiitrarj-,tliey m:tiytaiii tliat there has beer1 a de- 
cliiic, which m:iriifwjts itsclf both iii tlie yield and iu the uiimbrr of 
fisliermeii enq)loyetl iu t h e  s:iliiion-fishery. The l i i ~ t  winter has indeed 
been sornemlint better thau tlic winter before, ~ie~-erthe:eas it is said 
tliut msuy fisheriuen have not ainght euough to repaj tliein for tho 
loss of apl)tir:itus. No iiem saluion boats have been built within the 
last yew. Several cleclied boats lave bceu recoustructed as well boats 
for the  cod-fishery (three from Neriic albue),:~ud the salinou-fishery, so h r  
as these arc! conoeriird, must be considered ended. It is possible, they 
say, that the u c ~ t  fialrerj for s m d 1  salinoii inay hare increased souenhat 
of late years ; but acwortliiig to Ski-jdstrup, who wrote ten years ago 
(scc A70rdis1c ~1(1~7iri / ' t  JOY PiaPeri, vel. 2,  p. 30), i t  W ~ L J  at thllt ttime 
uniinp~rt:mt, while a t  n still ear.ier period it was cariied nu more ex- 
tensivc.1,~. Pcnplc do not iiow attuch mnch iwportance to the belief 
that  tho tlecrcase of ~ n i a l l  .sali~ori is iiijurious to the tisliery. Accord- 
iiig to m y  opiiiion, howe\-er, they inist;~ke iii this; and 1 find that 
there is every rciisoii to ~ecoin~riei~d all contriranccs that serre to re. 
strict tlie capture of y01111g ~nl inol i ,  and to  postpone tlio Gsliiug until 
the sahnon are larger and heiivier. I n  consequence of this I entirely 
agrce with Professor ~lalingreii  on the desirability of an iriternatioual 
agreeucut ibr the prereution of the c:ipturo of yonag salinon iu the 
Baltic. Although 1 do not o~-erlook the tlifficulties iu having the 
metisurps Iit.cessilry to this erid agreed upon arid carricd out, I th ink  
th:it much may be done by establishing a nriuimum size of' mesh for tliu 
nets, wlietlier they nro used as set-nets or tlragnets, which will preveut 
the citptl1ru of sma l l  salmon iindcr 3 or 4  ourid ids in weight. It seems I 
t h a t  :in agreemelit iii this iuatter shoulcl not be difEcult to reach. As ior 
tho cdff'orts to\l-iirila improviilg the I3ornl~olm sulwoii-fithery by the aid 
of artificial hiltcliitig, the utility of this plan seeuts to be exceedingly 
doobtl'd, beciiiise of the oiraumstauce already meii tioued, that the islaud 
lacks rivers aud contaius only some small streaius which arc moll enough 
adapted for the reception of trout but uot for salmon. 

. 

' 
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43S-NOTES UPON OCTOPUA,  FI,TINO-PERA, ETC. ,  T A l l E N  BUBINC)) 
THE ALLBATROIS CRUXBE I N  JANUARP,  MW4. 

B y  WIELAIRD NYE, Jr. 

OCTOPUS,ROCX SQUID, OR SEA CAT UAUGHT AT ST. TnmAs.- 
When first sceu it mas on the siioreside of a coral reef iii water about 
01113 loot deep j t he  ends of' its a rms  were coiled up nearly to the mem- 
braire between thrm, wbich mcmbrnne w:is. well extended. Itnlipeared 
to talievery little uoticc of :I pcvsou moviiig arouiid iii the wnteroron 
the reef wi th in  ttirce or lour iect of' it, uiitil i t  mils tonclietl, when it 
took hold of the bottom nucl m o ~ c l  slowly t o  the coral rccf nucl fastetled 
to it with its aims. Oii being poked with a stick i t  let go with tnTo 
arms, extended them along the oppsi tc  sides of thostick, ancl took snch 
a firru llolcl of'it that a I m l l  of from 100 to 1530 pouuds fniled to get the 
stick iL\viIy. If tho ~ ) u l ~ i i i g  &:is kept 111) i t  soon seeiuell to beconie ex- 
hausted a r i d  suddenly let go of the stick, but oil tigain bring touched it 
would take liolcl once more. ki uo case did i t  use more than twu arm8 
€or seizing the stick, the others d l  the while beiug ntti~ched to tho reef. 
When first thoroughly aroused it ejected a, black liquid, but although 
severely polied arouncl iu the water for five or six ruiuutes, it did iiot 
again throw out aug colored fluid. 

FLYING-FISEI -1Vheu Bxiiig t Icy more their fins very rapidlx, much 
lilre a butiible-bee. They seem rather to prefer flyiiig to wiudwarc! than 
tlp opposite; and soinetimes, in a stiff breeze, they mill riso au!l fly to 
wincltrard lrorn 30 to 40 yards. They do not seem to be attracted to 
any great extent by it light held a few feet from the water; but if tho 
electric light is lowered beneath tlie snrface n few iiiches and kept 
stationary they come around to iurestigote, :ind at times seem to be-, 
come much oscited about it. I do not thiiilr that their flying on board 
a vessel is becaum tllcy are attracted by the lights, but ratlier because 
they get flurried, and uot hat-iug that coutrol of tlieir course that D bird 
Lay they souietilnev drop ou deck rather thrtu itito the mater. 

some of which are nearly if' not quite tell feet io cliuineter. They are 
mostly iu the shallot+ bays and lagoons, where the water is frxn (3 to 
15 feet deep, and also i n  tlie Ice of the brcakcrs ou the niiuerons points. 
Many fish are taken by trolliug with liooli and line, bilited with D suiaI1 
fish or u piece cut froin a large 0110. Even the large fish do not seem 
to be inucli afraid of getting iu slidlorn water, which wily i t 1  part be 
doe to the fact that the rise niitl fall of tide is very slfglit. The tackle 
used iii tishiiig W O I ~ C I  be cousidered by us as rather coiirso a ~ t l  clLluSY. 

OLTOPU8, OR SEA OAT, AT CuRAc;oA.-Diiriiig tiio day they rf3lUin 
in the cracks or uudcr the coral and atones, but come out at night to 

FlSEING AT ST. TlIOJ.IAS.--BlOSt Of tho fish ilre tilkcn ill tI71p5 01' pOt8, 
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feed, Then many may be csptured ill the s11allo\v w:il(~r ;iloug shore, 
oftc.11 when it is not more than two or threc? inches deep. They have a 
peculiar trauslucerit whitish appearmce in the night-time. They can 
iiiove tliei~selres quickly over the stonesmeither it] or out of tho water, 
l)uL do not, seem to he alarruecl by R person uioviiig arouud near thcm, 
either in the day or night, unless they :ire touclied or othc*rvvisu disturbed. 
PORT OF SPAIN, TRINIDAD.- .Many of the fish for marl;et are caught 

j n  seines 011 tho flats off the mouth of th'e CaroGi River.. Some of these 
fish very nearly resemble our alewives. These flats extend hiilf a' mile 
or iiiore from shore, tlie water being from a few iuclies to three or four 
feet deep. Tlic?y are of 111ut1 near the dlore, but gratluitll~ clla11ge to 
sand as you get farther out. Fish are w r y  abundaut over them, and 
i t  is also a great fishing ground for the herons, pelicans, &c. Many 
fish are also caught with hookcl and lines along the shore, bbth by still- 
baiting and by trolling. 

44.-PROPAQATPNG I8UBPAltO-FIUH. 

B y  A. A. RIOSIHER. 
* 

[Lotter t o  Prof. S. F. Baircl.] 

In experimenting with the commou buffalo-fish, (which id very com- 
mon here and grows to weigh as much ao GO or 70 pounds,) P found no 
difliculty in propagating them. I took se~eral  of both sexes, wlien :%bout 
ready to, deposit thcir eggs, aud  put them in a small sunken pl;ice about 
15 feet square and 1s or 20 inches deep, gravelly bottom, with ca 
growing .all through it. I paid no attention to tlieln except 
thein out after spawning. In  the fall I found thousands of suiall buf- 
f$lo about 13 inches long, notwithstanding there were two 1;irgu black 
bass there all the time. I write this to SLOW what, can bc done with 
this fish. I do not consider the biidklo a good edible fish, it being 
geiierally coarse and oily. They conld be propagiitetl ncl~:tti tageou41y, 
uud serve as food to be given to gn111c4 or cclible fishre. 

Wlieu t h e  water begins to grow w:irin, iifter the ice f:oes out,, t h c w  
fish are around the shores in immense qnwntitics; they itre in l ~ u ~ i c h e ~  
of from three to seven or eight, the female is in the cetiter, :ind whet1 
she sinks to tho bottom to deposit her cggs,  the males crowd arouud 
and under her, pusliingher to thc top of the water, until their tails ant1 
fins are out, tlieu they. make a trciueutlous rush, causing tho water to 
foam, and with a noise wl~ich o:m b6 heard 011 B still eyeninp II mile. 
They go ahead for :I few rods, then sink, and the same performance i u  
cloiie over. The people cdI it 6' tumbling ;?? ia fact, it  is a sight which 
once wen mill never bo forgotten. 

SPIRIT LAKE, IOWA, April 24, 1885. 
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46.-NO’l’RB ON PISHER O B S E B V E D  I N  L A S E  BUPEBIOE. 

B y  DAVID S .  JQRDAN. 

In a recent brief visit to Ltlke Superior (Marquette, Muuising, Sault 
Bainte Marie) son10 observations were made on fishes obtained by the 
fishermen in  pound-nets aud seines. The following is a list of the 
tJpecies seen, only €oonrteen in number. It embraces, however, most of 
the species corninonly taken iu  the lake. Although the waters of Litke 
Superior everywhere abound in fish, the number of diEerent species 
represented in its fauna is very small. 
1. Acipenser rubicundus Le Sueur. Sturgeoit.. 

Seen in the market a t  Marquette. Not studied by the writer. 
2. Catostomua catostomus Forster. Red sueker. 

Everywhere common. Seen ascending the streams in great numbers, 
apparently for spawning purposes (July 1). Many adult specimens in 
rocky pools about cascades in streams running into the lake. Nales 
with a bright red band along the sides. 
3. Catoatomus teres Mitchill. Common suokor. 

Common in the lake, and at Sault Sainte Mario. 

One large specimen seen at the Seult, 
4, Catostomue nigricans Le Sueur. 

5. Coregonus clupeiformis Mitchill. Vhitefih.  
Everywhere abundant; taken chiefly in the pound-neta. 

G. Coregonus labradoriaus Richardson. Sa& whifefih. 
Found in enormous numbers early in July ascending the rapids at 

8anlt Saint0 Marie. Taken by the Indians in dip-nets. Most fishermen 
apparently do not distinguish this species from the common whitefish, 
iiitcl no discrimination is made between the two species by (3onsumers. 
Tho river whi tofish is a smalIer fish th in  0. uZupeifornzis, more elongate, 
iind the flesh is less fat, drim, and 1 8 ~ s  agreeable to the taste, In fresh 
.upecirngns of this species the teeth on tho tongno are very evident. The 
lower jam is always shorter than the upper. The coloration is darker 
thau that of the lake mhitefifish. 

7. Coregonus artodi LO sueur. ~ a k e  herring. 
Everymbere very common, in great schools near shore. 

8. Salvelinus namaycush Wnlbaum. Naokhato trout; L a b  trort. 
lherywbero abundant. Taken by trolling and in tho pound-nets. 

Extremely variable in markings and shade of coloration. The form 01- 

Bpeafes called siscoyet (8. 8i8COWt?t Agaasiz) is found only in deep water. 
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9. Brrlvolinus fontina1:o hli tchi l l .  Erook float. 

Spcciincns tnlicii i ! ~  L;lIic Superior arc largerthan brook 
ex-aii~~hs, olteii rla;:(;llilJg a wight  of four 01% fivc ~iountls. Tho speci- 
mciis l'oiiritl i i r  tho l:il;i? ;iw paler, duller, :iud morc silvurs iu color than 
thosc takrii iri tho strc:imu. 
10. Esox lucfus L. Pika. 

E\*\'crynIie~*e. 

Coullnoll. 

sccu O U I J  :it the SiiuIt Siiilltc JLitrie. 
11. Porcn lutea R:ifiiicsqiio. 

12. Stizoetedion tiitreurn ALitchill. 

Iloicr prwh.  ' 

TTclll-cgelrcZ pike. 
Secu oiily a t  the Sault. 

Said to be couiinoii in  the lnke. 
13. Uranidea richardsoni Agnssiz. ~o.rrj i88.  

OUC specimen secnred. . This is BT- 
idcqitlg slx.kneitllj itlciitical with speci~nens from Southern Blissoiiri and 
the Ohio Valley. Conipared Kith specirnexis frow Southcrii pllissouri 
the exuorlilu from Ilart~netto is a little more slender, tho coloration a, 
little less defhitc, beiup a little darkcr, with fainter cross-bars, aud more 
conspicnous dark punctulat i~n~.  The vent iu  similar in position in all, 
coutrnry to the statements of Girard, who finds tlie vent further back 
in examples from Lake Superior (Original types of Cottus ridar&oni). 

14. Lota lota L. 
D. VIII-18, A. 12. 

Lawyer; Locks. 
Common. 
INDIANA UNIVERSITY, BLOONINCSTON, IND., July l l , lSS5.  

4B--BEPOBT UPON'TlXE B R A D  AND RERKllNQ FI8HEB133LI OR TllE 
POTOMAO RlVER ROB 1886. 

B y  GWYNN MARBIS. 

Xumber of shad landed at  Washington .................. 
Number of shad landed at Alexandria ................... 
Number of shad sbipped to Baltimore per steamer.. ...... 
Number of shad sold on tho shores and from trap-nots .... 

125,408 
10,189 
8, so0 
4,300 

TOM ............................................ 167, GO7 
--- 
IB-.~ 

Number of herring landccl at Washington.. .. .: .......... 9, Si4,033 
.Number of herring litnded at Alesandria.. .............. 3,011,1S6 
Number of herriug sold on the rirer shores and from trap- 

Number of herring shipped to Baltimore by vessele. ...... 
uet5 .............................................. 1,700,000 

Total .......................................... 18,497,019 

71, SO0 --- 
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Washington, Hb. 6. Awg. 11 1, 1885. 
- - - __-- 

Vel. V, No. 13. 
- __. ----___________ ___ 

P?.-COMPARATIVE E X A i l I I N A T I O N  OW C U L T I V A T E D  A N D  UNCUCTI-  
V A T I D  OY8TSZB8, WITII. T€I& VIIEW T O  DETEKMINJC T M E  NUM- 
BER WPPIICHI. D U R l N G  THE M I l S S T  YIEAK, T O O K  ][.A=” I N  IEEPICO- 
IPBIDTIQN.‘ 

By Dr. I?. P. C. PPOEK. 

I have alroaily montioned in this report thibt in my in~cstiga~tions of 
the genital organs of the oyster I had not had an opportunity to &scer- 
tain the number of individuals which produce young ones during the 
first year. At the same tiino I advanced the opinion that it  \vas very 
likely possible that in this respect there mas a noticeable difference 
betmeen cultivated and uncultivated oysters. ~ 

Baron Groeninx van Zoelen and Baron G. H. Olifl‘ord, oyster cultiva- 
tors on the East Schelde, after reading my statement, offered me a suffi- 
ciont quantity of oysters OF both kinds for making comparative studies. 
This offer, which was particularly agreeable to me, and which I could 
not appreciate too higmy, was eagerly accepted by me. ,Toward tho 

. end of June, 1853, I received 200 oystersfrom a locality where cultivated 
oysters had uninterruptedly been planted for a number of years; and 
also 200 oysters gathered in waterst belonging to an oyster region 
which they had rented for years, but  where no oysters had ever been ’ 
planted. I. confined my investigations to these 400 oysters, although 
more were offered me. In my opinion a larger number-sag 800- 
would not have formed 4 more reliable basis for my conclusions; and, 
moreover, my time was too limited to extend these investigations very 
much. They have, therefore, only 8 comparatively small valne as re- 
gards the comparison between cultivated qnd uncultivated oysters. I 
nererthelcss duterrniqed to publish tho results of my investigations, 
because I deem it important to ascertain exactly the condition of the 
sexual organs of a, certain number of oysters a t  the be@nning of the 
period of reproduction. 

I a p  by no means tho first to appreciate the importance of similar in- 
vestigations, nor am I tho first to make them. Not to go back to older 
authors, I must refer to Mr. Gerbei and Professor Mobius. Mr. Gerbe 

* “ Vergelijkmd onderzoek van pkweeEtc en in hot wild opgegroeide” oeatera, inggeeteld 
bopalirg valc he$ aantal dat per jaar  aan de vooriplanttg deelneemt. From Tgdaohrift der 
Nederlandeoke Diwkundige Perceniging, Supplement No. 1, Leyden, 1E83-84. Trms- 
latod from the Dutch by HERMAN JACOBSON. 

t These waters Pro d l e d  ‘( Geul; ’’ they are situated northeast of Yerseke, and their 
depth is about 33 feet. 

$ Z. Gerbe : (( Apiittide qu’ont lea lcuultrea de 80 rproduire db la prernihe an:8e,” in 
Revue 4 Magae. do Zoologic pure et applipuOeJ 3d series (GuBrin-MBneville, pmf& Iv, 
1876. 

Bull. Is. S. I?. O., 86-13 
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eude;trored to solre the problem whether orsiers already protluce young 
ones during the tbeiirst xear of their life, and he Ioundamoi1g435 one- 
year,oltl oysters 35 vhich had spawn in their brxiichiz, 127 which liad 
eggs in  the ovaries, and  189 hariiig spermatozoa; tliere wcre, therefore, 
only S4 n-liich during this fii a t  j-ear did not show a pronounced sexual dc- 

(It remains to be secw whether thc oxsters containiug eggs 
or spei iuatozou would exercise the fiexual ihuctions during the year 
wheii t h e  investigation was madc.) Professor Iliibius" exnarined 300 
ojsters taken on afay 25, an(1 fount1 IS pcr ceiit in a stage of sexual 
development approachiiig one of' t h e  two sexes, while of the remainder 
(83 per cent) one half contained eggs, and the other half spermatozoa. 
He cldes not state what method lie pursued, which is Lo be regretted, 
because the value of the results obtained depends entirely ou this 
method. I hare, therefore, deemed it necessary io follow the s c j ~ k i ~ h a t  
difficult met+!od described below. 

Fjiat of all I ascertained tho age of ewry oyster tsat  I examined, and 
noted at the same time whether it had been talieii from a tile, from a 
shell, or from a stone. I gave a number to each oyster, while a piece of 
each was put in alcohol for further examinntip. Later I took a small 
fragment of each piece and stained it, for microscopic examination. 

The oysters examined by me were opened betfveen the lGth and 28th 
of June, and as the piece taken from each was immediately put in alco- 
hol, my examination enabled m e  to judge of' the condition of the sexual 
orgalis on the day the oysters weie opened. I must confess that the 
preparation of a similar fr~gmen t fkequently did uot answer the purliose 
and did not always J-ield i t  decisive result. Some oysters had spawn in 
the beard ; they had exercised the functions of females in the course of 
the year. Others cout:tinecl a large number of mature or nearly mature 
eggs, and would have deposited these eggs in a few days during the 
foIlowing month or 1ater.t Others again contained mature .or nearly 
mature spermatozoa; they eriileiitly were going to participate in the 
spawning process during tho season. 011 the sther hand, orsters con. 
taining young cells producing eggs, and mother cells of spermatozoa, 
possessing, therefore, the two elements in a rudimentary state of de- 
velopment, are i n  a ~ t n g o  when it  ja extremely difficult to ascertaiu 
whether they will take part in the spawning process of the season, aud 
what their function mill be. According RR the iiizlle or female element 
seemed to prevail, 1 determined them as being inclined to become either 
males or females. Tliere were finally some oysters (their number mas 
not very large) whose sexual organs were but little developed; it was 
impossible to state with certainty if tliese oysters .had already per- 
fornietl sexual functions, or wlietlicr thoy were i n  a sick or feeble con- 

. relopiueut. 

' 

. 
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dition. T ~ C  1;resence in the organs of sexual products in small qunn- 
tity and in a weak state of development rnadc i t  still noso ditGcult to 
reach a conclusion; one thing, however, scorned to bc certain, that 
they had not get performed the functions of males. 

Of' 200 only 10 wcrc lost, which 10 either appeared dead when the 
sholls iwrc ol)ened, or \~~lioso shells contained iiotliing but sand, or else 
tho piece that was laid aKde spoiled becausc of the evaporation of the 
alcohol before the microscopic oxaminstion could be made. 

Th6 results obtained by :in examination of 190 oysters of each Itind 
arc given in the following table: 

A. OyRtors with mhito Hpawn ............................................ 
13. O i c t o p  with black spnwn ............................................ 
C. Oyfitcra with niatnro or naarly mature oggs ........................... 
1). oyatOl8 with matwo or tiorirly tuaturo sliorm ......................... 
IC O~stor*s  with o i ' p ~ i i ~  iuolitiod to bocomo frmalo ....................... 
F. 01 N O I H  with organs iuolinod to booomo malo ........................ 

Coudilioti of sornul organs. 

11 10 
17 12 
21 42 
16 0& 
11 7 
17 6 

Cultivatod Unoultivated 1 oystors. I oystore. ' 

Oysters with ri o ornonrly ripe oggs. .............................................. 
o y s t w s  wit,, &to spawn: ........................................................... 
0 j .s tws  with btaolc spawn.. ........................................................ 
Oysters which liad doposited spawn ................................................ 

21 
11 
17 
18 

Of the number of 190 cultivated oysters, a t  least 49 performed the 
functions of feinales, and of the uncultivated a t  least 73. These figures 
show an cxcess of 124 per cent of uncultivated oysters. The specimens 
classed under E? which are more iiuinerous as regards the cultivated 
oysters, sliould, however, properly be classed among the females, and 
the diEereiice would thorefore be less. As, moreover, aluong thoso of 
class G sever:d had doubtless adready performed tho  fuuctious of fe- 
iuales, aud as therefore there niust be more of these among 38 than 
among 10, the diEerence as it presents iteelf a t  first loses all siguificance. 
'l'he same applies to $he oysters with sperm. The excess is on the Bide 
of the uncultivated oysters, but this excess is so small that any conclu- 
hi(p based on these data would not be reliable. 

In consulting this table one thiiig will ai, once becoiue apparent, 
iiiLmc1y, that a t  a certain period of the season the cultivated oysters are 
nhcad of the uncultivated, as regards tlieir dcvelol)nicnt. Generally an 
equal nuuiber of each lriid was sent to me, so that they msy be conuid- 
crecl as hiLVillg been opened at  tho SBIIIO t i i u e .  Presuming that of those 
olassocl under G 0110 half Iiwl pe~fornied the functions of fcmales, the 
oystcrs which had already performed these functions and those which 
were about to perform-them should be classified as follows: 

Culti- 
vatod. 

Woulti. 
vated. 

42 
19 
12 
6 

__I 
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The table shows sufficieutly that iu the specimens which were exam. 
iiicil the cullir:ited oSsters exceeded the nwnltirated. This obscwa- 
tion is cunfi~~iietl by the :tbsertiou of oyster cultivakors, riamely, that 
uiicultivatrd oysters deposit their sp:twn later than the cultivated. In 
oyster regioiis where it is certain that the large mass of spamu to be 
gathered coims from uncultivated oysters, the tiles arc! laid sonm time 
after those placed in regions destined for cultivated oysters. 

As regards the age whioh is necessary for reproduction, ins investi- 
getions did not lead to any ilefinitcl resrilt, because ~iearly all the oystery 
which I received were of the same age. The majority were three or 
four years old, and some two or five years old. Evan if there had been a 
greater diflerence of age, the number of oysters would have been much 
too small to yield absolutely certain resnlts as regards this question. 

In conclusion, I must state my opinion as to the manner in which 
these investigations should be carried on in order to reach a sure'result. 
The iiivestigations shoulq comnierice in March and be continued till 
October. Every rnontli about tlic saine date a suficiently largo num- 
ber (at least 100) of oysters, two ,  threc, :ind four years old, should bo 
opened-an equal iinruber of each kiucl, cultivated and uncultivated. 
An incision which will solve ell doubts as regards the sexual orgaus 
should be made iu each oyster. Only such a process would €urnish 
figures which could allow a comparison. 

Supposing for a moment that the result would be that the number 
of females did not differ muoh in each kind, it would still be incorrect 
to judge therefroni that the great mass of spawn floating about had 
not been produced by uncultivated oysters. The spawn of these latter 

- may be stronger t11;~n that Of the cultivated oyster ; and I think I may 
admit that the quantity of spawn produced by an uncultivated oyster 
is larger than that ~roduced by a cultivated o m  

We see, therefore, that iuariy so-called facts are only more or less 
weak probabilities, and that very Sew of these facts have been proved. 
The great value of earnest and accurate investigations would, especially 
in the begiiiniug, not consist iu  ptoving nl;iny facts, but rather in point- 
iiig out the direction in which these investigations should be made. 
We hare experienced sufficiertly the truth of this in studying the mode 
of life aiicl the physiolog,y of that mysterious little animal, the oyster, 
aittl any oiie mho has taliem the trouble to gather some knowledge of 
the couiplicated processes of reproduction will uot be surprised at this 
&atenlent, 

. 
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48a-NEW ENGLAND BISHERIES IN JUNE, 1886. 

B y  W. A. WILCOX. 

During the past month about all of the vessels following the fisherio's 
have been engaged in their work, and a number of now vessels have 
been added to the fleets. The location of the fishing vessels at the end 
of $,he month was as follows : 

316 sail, mackerel, scattered from No Man's hand, on the southwest, 
along the New England shore and George's Bank j 50 sail of the fleet 
off the Nova Scotia shore as far east as Canso. 

133 sail, cod and halibut, on Qraiid Banks, longitude 490 to 640 261, 
latitude 430 15' to 460 361. 

46 sail, cod and halibut, on Western Banks, longitude 690 25' to 620 
301, latitude 420 55' to 440 30l. 

92'8ai1, cod and halibut, bn Banquereau, longitude 570 12' to 600, Iati- 
tude 440 to 450. 

175 sail, cod and halibut, on Brown's and George's Banks, in longi- 
tude 650 30/ to 690, latitude 410 to 430. 

16 sail, codfish, off the Nova Scotia shore, in latitude 430 to 430 251, 
longitude 660. 

226 sail, ground fishing, off the eastern shore of New England. 
11 sail, halibut, off the coast of Greenland and Iceland. 
6 steamers, tatking whales oE the New England coast. 
Total, 1,012 sail, 6 steamors. 
The general result of the work of the month has not been satisfac- 

I%ry or profitable. Codfish have been abundant on George% and 
Brown's Banks, over half .the total receipts of the month having been 
from there, mostlyfrom the latter. During the latter part of the month, 
from want of good bait, the catch was much reduced. The catch of 
halibut on these banks has continhd light. 

On the Orand Banks 5sh have been reported scarce. On June 7 
and 8 a severe gale badly damaged a number of vesse18, sending them 
into St. John's, Newfoundland, for repairs: but no vessels or lives have 
been reported lost from the New England fleet. On the Western 

' Banks codfish have been abundant and vessels arrived home with full 
fares. The shore fleet in Massa,chusetts Bay have had a fair catch j but 
almost continual fog has muchinterfered with the catch to the eastward, 
and vessels from there have come in with small fares. Mackerel, lately 
so abundant, hare been found only in small lots of from two to 'five 
barrels, although vessels have consfantly cruised for them from Block 
Island and George's Bank to the Bay of Pundy. Many VeSsOlS am' 
returning from the month's work empty, and others come back with 
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small fares of mostly medium-sized fish. During the latter part of tha 
month a small fleet secured good fares in Chedabucto Ba,y, Nova Scotia. 
The fish mere mostly of good medium size, with a few large fish among 
them. 

The first maclierel seen about Prince Edward Islalid this year were a 
few of small size and poor quality, taken by'the island fishermen dur- 
ing the last week in June. 

The close of this month ends the weir fisliing for maclrerel both 011. 
the Massachusetts and Nora Scotia shores. The cntcli by weirs has 
been very small in both sections, being the lightest for j-ears at 
Sandy Point, Cape Cod. Mackerel in their i~iigratioits northward seem 
to  have avoided their forincr usual route near fibore. 

Trap and net-fishiug near shore h a w  taken few,fish of any kind, 
scarcely any squid. Herring havdbeen seeu in grrat iiumbers off shore, 
but only a small amount has been taken in traps. The scarcity of her. 
ring and other fish used for bait is particnlarly noticcablo, being felt 
along the entire New England coast and also in the provinces, the only 
places that reported plenty of herring being the Magdaleii lslands and 
Prince Edward Island. 

The following are newspaper clippings in regard to Gloucester vessels : 

IUELAND FISHING.-A letter from Isafiord, Jceland, says that t h e  
schooner Carrier Dove was the first vessel toarriveat the fishing grounds. 
She ruade the passage in twenty-three days from Liverpool, N. 5: She . 
left Gloucester April 15. The snow ?nd ice cover the mountains, ant1 
the snow is 25 feet 011 a IcVel. The harbor iS entirely frozen over, and 
the entire coast is surrouiided by heavy ice. Reports say it has been 
the hardest winter ever knowu in Iceland. The cattle all perished and 
the fish are reported scarce.-June 16,1885. 

The'rocent storm at Grand Banks was one of t h e  worst I r n o ~ n  for forty 
years, and many Gloucester vessels fishing there have sought the har- 
bor on the coast of Newfoundland to  repair damages and zualre good 
the losses sustained by the gale. Those already reported are as follows: 
At St. John's, the schooner Henry Wilson, Captain McKinney, was 
overtaken by the storm in latitude 44030', Iongitnde 6.10 21', and parted 
her cable, losing about 40 fittholns, with her anchor and all of her fish- 
ing trawls. She also sprung a leak, her bulwarks were stove, and 
everything movable, except her dories, was swept from her decks by 
the heavy seas, which made a dear1 breach over her, including about 
$100 worth of oil. She has' been on the banks about eight weeks, and 
has about 1,200 quintals of fish. The crew are safe and well. Captaiu 

. McKinney reports having spoken 3, Maine schooner which hac1 lost five 
dories, and had her jibs blown away. Tho Elimbeth Foster, of Maine, 
was also spoken, and she reports having seen a schooner lying near her 

GLOUUESTEE. VESSELS DANAGED I N  A STORM ,AT GEAND BANKS.- 
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during the storm, which suddenly disappeared, and, it is thought, foun- 
dered. The Henry Wilson, during her passage into St. ’John’s, reports 
having passed tlirougli a qu,mtity of wreclmga, consisting of planks, 
dories, &c., and saw a St. l’oter’s vessel with her bow stove in’ and sails 
blown away. The Henry Wilson, while entering the harbor, struck on 
the rocks in the Narrows, where she remained fast for about two hours. 
She sustained but little damage, and hais been docked for repairs. The 
schooner J. JI. Higgius, Captain Stevens, of this port, from Flemish 
Cap, has also arrived at  St. John’s for repairs. The gale struck her 
while a t  anchor’ j u  latitude 460 40‘, longitude 450 10‘. She went adrift 
and lost all her fishing gear. Three of her dories were stove and her 
foresail was split. She,left here April G and had 130,000 pounds of cod- 
fish and 6,000 of flitchecl halibut. The crew are all nvell. The schooners 
Spencer F. B i r d  and H. A. Duncan, both of this port, are a t  St. John’s 
with loss of fishing gear, the former with loss of anchor and six hundred 
hook8, and had her jibboom carried amaj, anif the latter had her decks 
swept and foresail split. A number of Beverly vessels are a t  St. John’s, 
more or less damaged by the gale, among them being the Sarah B. Pu t -  
nam, Captain Laifkin, and the D. A. Wilson, Captain Foster. The gale 
struck thc? former in latitude 450, longitude 520. Her bulwarks were 
stove and her decks swept, but fortunately without much loss. Slie 
sailed from Beverly April 14, and has about five hundred quintals of 
fish. The crew are all well. The D. A. Wilson had a narrow escape 
from colliding with a French bark, which broke adrift, and Captain 
Foster only.saved tho schooner from foundering by cutting her cable. 
She had her decks swept by a heavy sea and lost four dories and had 
her bulwarks badly stove. She will repair and refit and return to the 
Banlrs. A great deal of apprehension is felt by owners here for the re- 
mainder of the large fleet of fishermen from this port not yet heard from, 
but i t  is hoped that the above disasters will cover the losses; yet the 
large quantities of floats seen upon the Banks causes much anxiety for 
the rest of the fleet.-Julze 23,1885. 

Iteceipts of $el& at Glouoeeter, &fags., June, 1385. 

* .  
From- Baros. Codflsh. IIalibut. pollock. Haka Cusk. 

-- -- 
Pounde. Pounds. Pounds. Pouiids. Pouads. 

BroNI1’sB&k ...... 152 4,400,000 73,000 ................................................ 
George's Bank ..... 70 1,297,(00 78,500 ............. 40,500 32,000 
WustomBauks ..... 10 1,~61,000 62,000 ................................................ 
Grand Banks ...... 80 IOU, 000 923,800 ........... ; .................................... NON England Shore 45 roo, 700 4,300 109,000 78, GOO 71, GOO 

Bay of Funtly ...... 1 1,500 . 7,000 ................................................ 
Maqkorel trips.. ... 70 ............................................................ 

Total ......... 899 8,243,200 1,204,000 . lo9,ooo 113,600 103,600 

N s CapOShOrO ... 4 285,000 ............................................................. 
Ua1lqUOloau.. ....... 2 30,000 06,000 ................................................ 

------ ------ 
. 

Maokerel. 

Barr&. 
............ 
............ 

0,626 

u, 020 
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49.--PEIESERVATION OB RAIT.‘ , 

B ~ . P .  WABGE. 
A person engaged in the bank fisheries had requested the Danish 

Fishery Association to give him some directions for keeping herring 
and other small fish used as bait in a fresh condition for a considerable’ 
time. As the nietliod recommended by Mr. Wqage may be of general 
interest, and may induce some of our readers to try it on a large scale 
and as a business, we will here describe it briefly. 

The problem may certainly be solved by filling, a tin can with fresh 
herring and pure water, and by placing this can in a freezer until its 
entire contents are frozen solid. If such blocks of ice are put inice they 
may be kept for years, and the herring in them will decay scarcely a t ,  
all. When the air is cold enough, which however will rarely be the 
case, the use of the freezer becomes unnecessary. 

Waage recommends that the tin cans should be square and not roun,tJ, 
ao that the blocks of ice with the herring in them can be packed closer, 
and that they should be narrower at the bottom and broader a t  the 
top, so that it ma’y be easy to extract the block of ice. The block of ice 
will therefore get the shape of a blunt pyramid. To prevent the ice 
from melting it will be well to make the blocks of ice large j but, on the 
other hand, it will in many respects be more convenient for the fisher- 
man to use smaller cans, as, when the block has begun to melt, the her- 
ring should be used as quickly as possible, because they will decay very 
soon. It is evident that the more fresh water is poured into the can in 
proportion to the quantity of herring, the longer will the block of ice 
keep and the herring remain fresh. 

The €reezing is done by mixing three parts snow, or ice ground fine, 
with one part common salt. I t  is important that both the salt and the 
ice should be crushed very fine. The salt should be cooled off before- 
hand. With the view to keeping this mixture as long as possible and 
to derive the greatest possible use therefrom, i t  should be made in  an 
insulated vessel. This vessel should also beforehand be cooled off with 
ice or snow. When ice and salt, properly cooled and ground fine, are 
mixed in the above proportion, a liquid will be produced whose tem- 
perature may fall as low as 18 degrees below zero [centigrade?]. 

The quantity of this mixture needed for freezing a certain number of 
herring depends on the general temperature prevailing a t  the time, and 
to  a great degree on the manner in which the work is done. It is, 
therelore, impossible to state exactly how much of this mixture is 
needed for a oan of a certain size. As a general rule, the proper‘quan- 

* “ o m  Opbcwnriq a f d g n  f o r  liTi81iskero.” From gialceritidendc, NO. 49. Coponhagan, 
Deoombor 2,1884. Transrated from tho Danish by HERMAN JAOOBSON. 
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tity can be ascertained in the following ~panner : A common, solid fish- 
barrel is taken, whoso height is supposed to be about 20 inches., This 
barrel is placed inside a large barrel or box, and the remaining space 
is filled with sawdust or closely-packed hay. After the fish-barrel .has 
been well cooled off with snow or ice-water, thoro are pwt into i t  ti0 
pounds of finely-grouud and cooled salt and 160pounds of finely-crushed 
ice or snow. These two ingredients are well mixcd, and in this mixture 
is placed the square tin can containing the herring and tho fresh water. 
This tin can is about 22 inches high on every side, and its upper open- 
ing measures abont 4 inches on crery side. The mholu is well coverccl 
with a lid and a piece of clot81i or mattiug. The tin can holds about 
20 potter (one pot equals I .G pints), and by experience one shoulcl as- 
certain in what proportioil the Eicrring and the fresh water should be 
filled in. No salt or salt brine should got-iuto the till can. 

For  seveml reasons it Till be more profitable to frceze a large qunn. 
tits of herring at a tiino than to freeze smaller quantities a t  frequent 
intervals. In  the latter case i t  will be necessary to have several tin 
cans and as many insulated double barrels. These should then bo tised 
so as first to put the cans in the least cold barrels and gradnally move 
them to the colder ones. As soon as the temperatnre of the mixture is 
at the freezing point i t  has lost its streugtli. 

Such blocks of ice Gith bait frozcn in them might be a remunerative 
article of trade, if we consider on the one hand the frequent complaints 
as to the scarcity of bait which ?vo hew from time to time and froin 
many different places; and if on the other ltaud we retiiernber that 
just during the cold season w2ien ice is very plentiful large quantities 
of herring are caught in many places. If artificial cold was used on a, 
large scale, it would probably pay to use asgain tlie salt brine from the 
mixture, which will hardly be possiblo if the €reezing is done on ammll 
scale. 

5Oe-TIIE RIBXI-CULTUECAL 6STAELISEX?lE"JP OF IIAKE SAINT- 
P R O N T ,  R A W T E  LOERE, F R A N C E .  

B y  Viscount DE CAUSANS. 

[Abstrsct..".] 

This establishment, founcled in 1S52, has an altitude of 4,100 feet; 
while the lake, on which it is situated, has an area of about 86 acres ; 
20,000 fry, on tho average, are yearly put into the lake. In 1852 the es- 
tablishmcnt did not pay expcrises ; but since 1860 tho sale of trout 
never been less than $.Y~o, anc~ i t  bas somstirnes reached $1,500. Since 
ISSO the establishment l ins  pnt into the la~co an average of 1O0,OoO fry 
hatclied 011 the spot. 

. 

* ~ u ~ o t i i i  de la ,YoOciM d'dcclinratatiow, ~~larcli, 18% P. 1'~- 
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Two copious springs, recognized after many experiments as most favor- 
able for hatching troht eggs, now furnish all the apparatus forfish-cult- 
ure. The room used for hatching is about 56 €e& long and 13 wide. 
All aroiind this are arranged in shelves cemented troughs, from 2 to 34 
feet wide. A lodgiug for the janitor extends from the building. 

Some indispensable covered reservoirs, with an area of about G5 square 
yards, communicate with the hatching room. In front of this building 
there has been dug a basin, with an area of 144 square yards, cliritlecl 
into four compartments. -The level of the water is regulated from the 
inside. The diffkrent compartments are filled or emptied separately 
with great rapidity, so as  to capture easily tbe spawning fish. Being 
fed from abundant springs, this basin never freezes. A bouiidarg.-wull 
adjoining the buildings shelters it from all danger. All these reser- 
voirs are intended to receive trout a t  spawning time. 

Taking trout for market begins about April 1, and ends about October 
1 ; and about October 15 they begin to collsct the eggs. St  this time 
the fish are taken either by theaid of ditches, spoken of by Itaverfit- 

I Wattel in a report 011 foreign fish-culture," or with nets. In 1888, from 
October 80 t u  November 15, there were taken 500 trout, one-fourth of 
them females, which yielded 3 20,000 impregnated eggs. -In 1883, during 
t h e  same time, 1,500 trout were taken, one-third females, and 330,000 eggs 
were obtained. Of these 1,500 fish, 112 died in conmquence of the ex- 
traction of the eggs or from hurts received from the nets, the rcst being 
put back in the lake. Prom these figures we can judge of the number 
of trout necessary in order to obtain a large number of eggs. Notice 
liere that many females are either infertile or seem not to spawn every 
year. It seems also that trout raised in captivity are too often infer- 
tile or slow i n  breeding. 

Do not tliese considerations support this opinion, that a great fish- 
caltural ,establishment can exist only on the border o i  a lake ? Such 
establishments can succeed everywhere where there are trout and 
spring water; but so far as the reservoirs are only small bodies of water 
or basins, they will produce only liniited numbers of eggs. I 

The 
grounds, reservoirs, nets, &c., are sufficient for this ; 100,000 eggs will 
be kept for tho lake;, the other 900,000 mill be sold. There is no trouble 
here about getting trout eiiougli from which to obtain the eggs. On 
November 20, 1883, the fishing of a single morning gave 118 trout, 
weighing about 100 pounds. The supply of the eggs will then be liniited 
only by the demand. It will be suficient to begin fishing for these eggs 
some days earlier, or a t  the time of the last forwarding of trout to the 
provision dealers, to save out the females and place them in the basins 
at tho time of spawning. The e&ablishmcnt will then bo able to regpond 
fully and satisfactorily to all the demands €or eggs which may be made 
upon it. 

In 1884 they hope to obtdn 1,000,000 eggs at  Saint-Front. 

-- I 

"Billetin de la SooiQ6 d'Aoolimalation, November, 1883, p. 638. 



S~.-NOTE@ ON THE FISEERIES OF QLOUCEYTER, MASS. 

B y  S. J. MARTIN. 

[From letters to  Prof. S. F. Bsird.] 

SUMMARP.-I give below tbe amount of fish landed at  Gloucester 
during the month of December, 1884 : Cod6sh from George’s Banks, 
846,000 pounds ; halibut from George’s Banks, 9,660 pounds; and fresh 
halibut from the  Bmks, 345,000 pounds. Fish caught in cod gill-nets 
and landed at Gloucestbr : Codfish, 653,000 pounds; clnd 2G7,000 pounds 
of pollock. There were also landed 144 barrels of mackerel from the 
Bay of Saint Lawrence; 183,000 frozen herring, caught a t  Monhegan, 
and 500 quintals of dried hake, by freight from Maine. 

COD.GILL-NETS.-There were caught in gill-nets and lauded a t  Rock- 
port during December, 326,000 pounds of codfish and 10,000 pounds 
of pollock. There were also caught in gill-nets ?nd landed at L p n  in 
December, 210,000 pounds of codfish and 16,000 pounds of polloclc. 
lock. There are 7 vessels using cod gill-nets that have gone east as 
far as Matinicus. I think 50 vessels are too many for Ipswich Bay, and 
it is well that some of them seek fish on other grounds. 

HERRING.-The schooner Cecil H. Low arrived from Newfoundland 
. yesterday morning with 375,000 frozen herring, having been gone from 

borne thirty-five days. This is the earliest date a t  which a cargo of 
frozen herring has been brought from Newfoundland. The schooner 
reports herring plentiful and the weather mild. More vessels are daily 
expected from Newfoundland. 

GLOUCESTER, Mass., Jawary  4,1885. 

COD AND HERRING.-~eSSelS using cod gill-nets find fish very scarce, 
and though they carry 24 nets, do not average more than 2,000 pounds. 
The past week there have been two cargoes of frozen herring from New- 
foundland and one cargo from Grand Manan. There are 2 more vessels 
on their way home from Grand Manan with frozen herring, and 5 vessels 
with cargoes of frozen herring from Newfoundland. Herring sold to-day 
a t  $1.25 p6r hundred. 

total of 15 thus far. There are 23 vessels after fresh halibut, 28 a t  
Newfoundland after frozen herring, G vessels a t  Grand Manan for froZen 
herring, and 41 vessels using cod gill-nets in Ipswich Bay. All tche 
vessels which fish on George’s Banks will be ready to sail the 1st Of Fob- 
ruary. Some of the southern mackerel-catchers will start the 1st of 
March. 

VESSELS.-Eight vessels sailed to-day.for George’s Banks, making a ’ 

QLOUUESTER, MASS., Jawvary 14,1885. 
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THE FLEET.-The weather has been extremely cold and windy. The 
schooner Virginia Dare arrived from the banks with frozen herring ; 
most of the crew were frost-bitten. The schooner Eenry Longfellow 
has also arrived from George's Banks, with 10 of the men frost-bitten. 
Vessels from George's Banks bring good fares. Thirty of the fleet 
sailed for those banks last week, and as many more will sail this next 
week. Of the 25 vessels which go for fresh halibut, ad1 are out but 1. 

Some of the niackerel fleet will startsfor the south about March 1, 
while some even talk of starting February 20. 
' There are 4 vessels on their way home from Newfoundland, and 10 
vessels from Grand Nanan, with full cargoes of frorqen herring. Five 
vessels have left this port for Grand Manan for frozen herring j and it 
is expected that in a week's time there will be plenty of these fish. 
Codfish will be coming in quite freely within ten days. 

COD GILL-N>;TS.-The vessels using cod 'gill-nets met with betterkuc- 
cess last week than the, week previou@. A t  Rockport 40 boats, landed 
162,000 pounds of codflsh, which brought a large price. The average 
price during the week was 341 cents a pound. 

GLOUUESTER, MASS., Jalzzcary 25,1885. 

SmMARY.-During the month of January there have been 12 arrivals 
from George's Banks, landing 330,000 pounds of salt cod and 31,600 
pounds of frest halibut ; 6 arrivals from the Banks with 14,300 pouiids 
of fresh halibut j 5 arrivals from Grand Manan with 1,124,000 frozen 
lierring j 2 arrivals from Newfoundland with 775,000 herring ; 1 arrival 
from East'port with 4,000 boxes of smoked herring ; also 19,000 pounds 
of codfish and 70,000 pounds of haddock caught in nets. 

COD GILL.NETS.-There have been landed at  Xockport 458,000 pounds 
of fish; a t  Portsmouth, 155,000 pounds of fish; and at Lynn 62,000 
pounds of fish;' all being caught in nets. 

Some of the vessels using trawls in Ipswich Bag have done better 
than the netters. The fish caught on the trawls are mostly males, but 
not so large as the fish that are taken in the nets, which are mostly 
feniales of large size. 

GLOUUESTER, MASS., February 1,1585. 

SUMMARY.-The George's Banks fleet has not d&e WdI , ( i  arrivals haV-  
iug  landed only 136,000 pounds of codfish and 10,000 pounds of halibut. 
Tbere ha170 been 0 arrivals from the Banks, 4 landing 62,000 pounds of 
halibut, and the remaining 5 bringing 84,000 ljouiids of haddock. The 
arrivals from Grand Manan were 4, with 970,000 frozen herring. 
' BAD' WEATHER.-por the last twenty-one days the weather has been 

cold and windy, and during the past week the ice in the harbors has 
been D foot thick. Vessels a t  Newfoundland will have a difflcult time 
in reaching home. A telegram €ram Capt. Charles Martin, of the 
schooner Mystery, a t  Saint Pierre, Newfoundland, states that he has 
.been waiting with a load of frozon herring since January 81. The 
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Rchooner Henry W. Wpod,, also. remaining at Saint Pierre, Newfound- 
land, on January 28 stated that the weather was very cold, a gale of 
wind having been blowing €rom the northwest for six days, and that 
the gulf is €ull of drift ice. Two vessels which were bound for home 
returned to Saiu t. Pierre, New€oiindlantl, this afternoon, having been 
out five days. Three vessels from Grand Manan, which have been 
frozen up for fourteen clays in the harbors on the Maine coast,, have ar- 
rived with cargoes of frozen herring. There aro still G vessols ou the 
Nova Scotia shore. Eleven Gloucestcr fishermen have been disabled. 

COD GILL-NETS.-~eSSe18 using cod gill-nets meet with little success, 
a11d 10 vessels which have been Gshing with them in the harbor are 
frozen in tho ice. There are 38 vessels fishing cod gill-nets in Ipswiuh 
135iy. During the past week there have been lslnded by cod gill-nets at 
Portsuiouth, 80,000 pounds of‘ codfish ; at Eockport, 70,000 pounds of 
codfish; and at Gloucester, 10,000 pounds of codfish. The price of the 
fish has beeu 35 cents 8 pound during the week. 

GLOWJESTER, l\lASS., February 8,1885. 

SUMMARY.-During tho past week thore have been 18 &~~iVtllS from* 
George’s Banks, 14 landing 275,000 pounds of codfish and 21,000 pounds. 
of halibut, and 4 landing 118,000 pounds of haddock; 4 arrivals from 
the Banks with 36,800 pounds of fresh halibut; 5 arrivals from Grand 
Manan with 1,540,000 frozen herring, and 1 arrival from Newfoundland 
with 600,000 €roeen herring. 

HADDoaK.-Haddock are very plenty on George’s Banks, 1 vessel, 
with G dories and 1,000 hooks to the dory, having caught 50,000 pounds 
in one day. The hsddoclr are two-thirds females and are full of spawn. 
Tho weather for the three weeks has been quite rough, but the codfish 
on George’s Banks have been abundant. The George’s vessels which 
arrired to-day larided from 40,000 to 50,000 pounds, being gone fourteen 

HERRING.-There havo been 3 arrivals to-day from Newfoiindland 
with Cargoes of frozen herring, and 3 vessels have already sailed from 
Grand Manan for this port with full c y g o e s  of frozen herring. Her- 
ring are* selling at 70 cents a hundred. Half-8ize herring are quite 
numerous in Ipswich Bay. 

There are 20 sail in Ipsmich Bay using trawls ; they are doing better 
than tho netters, fishiug 4 miles outside of the nets. 
’ COD GlLL-NETS.-NotWithstanding the fact that the weather during 
the past week has been cold and windy, the vessels &sing cod gill- 
nets have done well, having landed at Portsmouth 170,000 pouuds of 
large codfish; at Rockport 48,000 pound$ of codfish; and a t  Qloucesler 
10,000 pounds of codfish. The fish sold for a high price, the average 
during the meek being 4 cents a pound. 

Tho harbor still remains full of ice, and vessels don get in no &&her 
than Harbor Cove. 

GLOUUESTER, MASS., Pebrzcary 15,1885. 

days. 
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SuMNARY.-Dnring the past week there were 18 arrivals from 
George’s Canks, 15 of which landed 359,000 pounds of codfish arid 
43,000 pounds of halibut, and the 3 others, 86,000 pounds of hatldock ; 
7 arrivals from Newfoundland, with 305,000 frozen herriug; and S ~ 1 ’ -  
rivals from Grand Manan, with 1,774,000 frozen herxing. 

CAD wEaTHEa.-The weather has been very rough, aucl all the ~ves- 
sels which arrive are more or less damaged. The gale of the 15th in- 
stant was very hcsvy on George’s Banks, and I fear that great damage 
has been done on the Grand Banks. A vessel which sailed from this 

I J O r b  on-January 1, for halibut, has not returned yet, while a number 
more have been out a long while. The barbor still remeins full of ice. 

COD GILL-NETS.-The 30 vessels which havg been using cod gill-nets 
in Ipswich Bay lost most of their nets last Monday in a heavy gale; of 
wind. There were, however, 12 vessels in this port with nets on board. 
During the past week there were cattight in gill-nets aud landed at  
Portsmouth 60,000 pounds of codfish ; at Rockport, 40,000 pounds of 
codfish; and at  Gloucester, 10,000 pounds of codfish. 
, GLOUCESTER, MASS., li%bruary 22, 1885. 

COD GILL-NETS.-The amount of codfish caught in cod gill.nets dur- 
iug the month of February, 1885, was as follows : 1Ci0,OOO bounds landed 
at Rockport, 150,000 pounds a t  Portsmouth, and 4G,000 pounds at Glou- 
cester. Vessels using cod gill-nets did not do well during the past 
week, The codfish suddenly left Ipsmich Bay on the night of Febru- 
arg 2%. The fishermen, however, think they will return, as this is not 
the first time they have all left this bay in one night. 

GEORGE’S BAms.-The codfish are abundant in some places on 
George’s Banks. In two days the schooner Rapid Transit caught 45,000 
pounds of codfish on haddock trawls. The schooner Oresa, which carries 
8 dories, caught 14,000 pounds of codfish and 90,000 pounds of haddock 
in  three d a p .  Haddock are also plenty on George’s Banks, and ves. 
sels carrying G dories catch from 50,000 to 100,000 pounds in two d:eys. 
There were 2,000,000 pounds of haddock landed in Boston on Thurs- 
day, Friday, and Saturday. The halibut catchers have not dono well, 
some of them who have been absent seven weeks bringing home 
only from i5,ooo to 80,000 pouuds. Most of the vessels went to tho 
Grand Banks, where they experienced rough weather, and found hali- 
but scarce. 

GLOUCESTE~, MASS., JfarcJL 1,1885. 

MONTHLS SUWARY.-T~C following is the summary .of the fish 
landed at  Gloucester (luring the month of February, 1885 : 

Sixty arrivals from George’& Banks, 44 of which landed 895,000 
pounds of codfish and 104,000 pouncls of halibut, and taho remaining 16 
327,000 pounds of fresh haddock; 13 arriva?s from the Banks? with 
189,800 pounds of  fresh halibut; 2 arrivals from Le Have Bank with 
56,000 pounds of’ codfish and 14,000 pounds of halibut; 17 arrivals from 
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Newfouuclluncl with 5,715,000 frozen herring ; 10 arrivals from Grand 
l.kIauan with 4,017,000 frozen herring. There were brought from Maine 
1G,000 boxes of smoked herring and 50 barrels of salted herring. 

Gjxucxwmiz, MASS., lllarch 1, 18S5. 

SUMMARY.-~Urillg the past week there mere 19 arrivals from 
aeorgc:’s Banks, 18 of which landed 2,765,000 pounds of codfish and 
30,GOO pounds of frcsh halibut, the remaining one landed 50,000 pounds 
of 1i:wlcloclr; 5 arrivals from the Banks with GS,000 pounds of fresh 
hclibiit.; 5 arrivals f’rom Newfoundland with 1 , 8 ~ , 0 0 0  frozen herring j 
and 1 arrival from Grand Mauan landed 380,000 frozen herring. 

~ADDOCK.-!l!here are 62 vessels engaged in the haddock fishery, 
npd they have done Well during the past twelve days. There are 28 
vessels in Boston to-day with average cargoes of 36,000 pounds of fresh 
fish-half codfish and half haddock-caught on Gcorge& Banks. When 
the haddock catchers baited their trawls with shlted porgy slivers ten 
years ago, they very seldom caught any codfish ; on the contrary, since 
frozcn herring have been used for bait, RS many codfish as haddock are 
taken on the trawls. It is easily seen that the fares of the vessels us- 
ing hand-lines are small-in comparison with those of the vessels using 
t rawls ,  and also the annoyance which the former suffers from tho Iat- 
ter, wheu it is lznown that ats soon as a haddock catcher sees a vessel 
a t  i211ch0r fishing for codfish with hand-lines, it will set its trawls com- 
pletely around the vessel, knowing that a good bottom for codfish is a 
good bottom for hadclock. The ladclock catshers carry G dories, with 
1,OOO hooks to the dory, a total of 6,000 hooks; while the 12 nien on the 
vessel using hand.lines fish 12 lines with 2 hooks to the line, a total of 
24 hooks. Hence the haddock catchers take the fiSh. Onevessel is 
now in port with 40,000 pounds of codfish and 20,000 pounds of had- 
dools, tho result of two days’ fishing ,with trawls. . Tho day is near at 
hand when tho cod lisherrnen will use tramls‘ on George’s Banks. 

COD GILL-NErs.--There mere caught in cod gill-nets and landed a t  
Qloucester during the past week 2G,OOO poands of codfish. When the 
codfish left lpswich Bay all tha boats took up their nets, but some of 
tliein fitted out trawls, a s  the boats using trawls wcre catching a fern 
fish. Captain NcCloucl. went to Ipswich Bay March 3 and took 24,000 
pounds of’ codfish frorn 24 iiets which had been set only two nights. 
present there are 10 boats fishing nets in the bay, and they hare all 
done well since last Tuesday, catching more fish in tho nets than with 
the trawls. The cod sold a,t 14 cents per pound all the week. 

WHALES.-The fiihermen say they have nboer seen whales so numer- 
011s on the eastern shore as a t  present. The steamer Paniiie H L J p W P ,  of 
Booth Bay, formerly used in the porgy fishery, which has been f!.tted 
out as a whaler, shot six whales last week, Two of them Were Safelj: 
towed to Booth Bay, but tbe other four, v 

@LOUCESTEE, IZASS., gr 1885. 
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SmmimY.--The following are the arrivals at this port during the 
past week :, Forty from George’s Banks, 39 with 2,099,000 pouiids of 
codfish and 34,600 pounds of halibut, and 1 with 10,000 pounds of had- 
dock ; 7 from the Banks with 250,000 pouuds of fresh halibut ; 1 from 
Le Have Banks with 10,000 pounds of codfish and 24,000 pounds of 
fresh halibut; 12 from Ipswfch Bay, landing 55,000 pounds of shore cod- 
fish caught on trawls; 9 from Grand Manan, with 2,810,000 frozen her- 
ring; and 2 arrivals from Fortune Bay, Newfoundland, with 570 frozen 
herring. There were also received 750 quintals of’ dried mixed fish by 
freight from Maine, and 10,000 boxes of smoked herring from Eastport. 

GEORGE’S BANKS.-There has been a large school of codfish and 
haddock on George’s Banks, and all the vessels have brought in good 
fibres of both kinds of fish. The halibu; catchers did well the last trip, 
sild four fares are being discharged in the harbor at 5 cents a pound by 
the cargo. 

Codfish sells for 14 cents a 
pound ; fresh haddock at  80 cents a’hundred pounds. Large codfish, 
caught in nets last nighb, sold for 14 cents a pound. Salt fish sell at 

’ better figures ; salt fish green from the vessel bring 2& cents a pound, 
,newly dried George’s codfish bring $4.78 a quintal. 

There 
were 245,000 pounds of codfish caught in nets last week and landed a t  
Rockport and Portsmouth. The schooner Blue Jay landed 16,000 
pounds of codfish at  Rockport last night, the result of three nights’ fish- 
ing. The other boats have done equally well. 

PRICE.-The price of fresh fish is low. 

COD GILL-NETS.-V~SS~~S using cod gill-nets still do Well .  

GLOUCESTER, MASS., i7rlarch 16, 1885. 

COD GILL-NETS.-TlieI’O is a large school of codfish in Ipswich Bay, 
m d  a good many are being taken with cod gill-nets. Three weeks ago 
most of’ the fish were taken 011 trawls, but now the trawls have been 
put ashore and nets are principally used. The cod of the first school 
that came into the bay this wintel. were S U I B I I ,  averaging 18 pounds 

. each, and were niostly males. The fish now caught average 39 pounds 
as they couieoiit of the wator. I weighed 4 largefish yesteday amount- 
ing to 224 pounds. They mere mostly females and full of spawn. In 
two nights last week 3 vessels cauglit 20,000. 

BANK AREIVALS.-TI~~~~ were 25 arrivals from George’s Banks last 
week, with average faws of 45,000 pounds caoh. The haddock catchers 
landed 104,000 pounds of codfish last week.’ The 4 halibut catchers 
that arrived last week averaged 30,000 riounds each. All these were - 
from the Grand Banks. 

PmcEs.-Fresh halibut sold by the cargo at 5 cents per pound, cod- 
fish -at 2 cents per pound, and haddock at 1s cents per pound. The 
large cod caught in nets sold at  2& cents per pound for steak. 

There have 32 vessels gone south for mackerel. 
GLOUUE~TER, MASS., March 22,1885, 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 209 

VoJ. V, No. 14. Washington, D: C. Ang. 7,1885. 

52.-NOTES ON C)ARP AND BROG CIULTURE. 

B y  JOHN H. BRAILELEY. 

. Two excellent plants for a spawning pond are the azolla and the 
water-chestuut. 

THE Az0LLA.-This is a small cryptogam, with minutely imbricated 
leaves, and fibrous roots freely floating in the water. These little 
plants multiply rapidlx, and early in the season will cover closely, a8 
wi th  a beautifully variegated carpet, considerable portions of the pond 
near its margin. They thus become suitable hiding-places for the dif- 
f‘eren t varieties of protozoans, where the latter find partial protection 
and havp a chance to multiply. Later in  the season I have frequently 
noticed tlie yourig carp working among the floating roots, evidently in 
pursuit of food. Besides their furnishing excellent pasture grounds for 
the young fish, they are decidedly ornamental. When growing in ths 
shade their color is a rich green of various tints, while where they re- 
ceive the full sunlight they are a beautiful purple. 

THE WATER:CHESTNUT (Z’mpa nutuns).--This is also a floating plant, 
but with much longer roots than tho azolla, so that i t  does not move 
about readily in tho water. It is a phenogamous plant, but with an 
inconspicuous flower, its beauty consisting in its foliage. Though a 
mitive of lndia, where it is said to be largely cultivated for the nut8 
which i t  produces and which are used €or food, it grows well in the 
ponds of our Middle States. The leave‘s are of rich deep green, with 
scalloped edges, floating in the water and forming a compact mas8 some 
10 or 12 inches in diameter. It can be grown amoiig other water-plants 
with very fiue effect. It does well in water from 14 to 2 feet in depth, 
seiidiug its fibrous roots iiearly or quite to the bottom. The nuts, about 
the size of an ordinary chestnut, are forinecl beneath the leaves, and 
wlien not giltliered fa11 to t h e  bottoln of the pond. There tlrcy remain 
till tho followiiig spring, when, in duo time, the delicate, graceful l6aVeS 
make their appearance above the water. The fibrous roots doubtless 
fiirnish an abundance of shelter, where water auimalcules may hide and 
multiply, which they do with immense rapidity under favorable cir- 
cunistances. In pond warnily located and supplied with only 6nOWlA 
wator to make up thedoss fron1 evaporation the multiplication of these 
little deuizeus of tbe water is simply wonderful. It is said that one 
fcimle cyclops will.be the  parent of over 4,000,000,000 in a single Year. 
While many of these small crcwtnres are eaten by the ca~ap, others be- 
Coiiie the prep of the larger water larvm, which eventually become 

Btid. U, 8. P. O,, Sli-14 
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tho food of the carp. It is well then to  encourage in our fish ponds the 
growth of plants with fibrous roots, like those named above, which, as 
iudic;lted, will greatly increase their capacity for supplying food to the 
fish. 

ceased to be an experiment. While many who received the stock 
allotted to each by the Fish Commission, through ignorance or neglect, 
failed to turn tiiem to account,msny others ham entereaupon the  care of 
tlie fish with enthusiasm, and in their hands the resultlias been most sat- 
isfwtory. While much is yet to be learned, suficient is already known 
to assure u s  of the fact that food carp can be raised in private ponds 
with profit. In regard to them n7e can speak more confidently than me 
can. of any other fish tho cultivation of which has been attempted in 
modern times. Give them a warmly-located pond with muddy bottom, 
well supplied with aquatic plants, and free from all other fish: and from 
the common small reptiles, protecting them from kingfishers, fish-hawks, 
and bitterns; before they are thirty months old they will furnish you 
with an ample supply of' delicious boiling fish, averaging at  least 4 pounds 
in weight. This they will do with little or no artificial feeding. Then 
if you will arrange a suitable spawning pond, stocked with a few adult 
fish; and a growing pond, stocked with young fish, a t  the rate of 1,000 
to the acre; with your market pond twice as large, so thabwhcn the 
growing fish are transferred to it at the beginning of their third sum- 
mer, there will be 500 fish to the acre j you will have an establishment 
which will reqnire some care, i t  is true, but which will make YOU ample 
returns in the shape of an annual suppli of about 2,000 pounds bf fish 
to the acre. 

But results far beyond this may be secured by artificial feeding. 
Possessing, as they do, excellent digestive orgms, few animals respond 
as readily to an abundant st$ply of food as do carp. Of this 1 hsve 
aburidant proof, Take tho following illustration : I n  a SpaWning pond, 
in which I had placed 12 adult fish, a t  the beginning of their third sum- 
mer, one of them a t  least spawned during the season, as in the autumn 
in drawing the pond I fouod 15 young fish-all that had escaped tho 
numerous enemies with which the pond abounded. Having ample 
room and a11 abundance of food, they had grown rapidly, attaining a 
length of from 7 to 104 inches, and an a1rerag.o weight of lo& ounceB. 
Having 80 g6od a start for thcir second summer, at its olosG laat OCh- 
ber their average weight was 2g pun&.  This they did, too, with 2,145 
young carp in the three-quarter acre pond with them. This is about 1 
pound more than the average weight of their parents a t  the same age. 
Doubtless they Would have been much larger at the close of their second 
summer had not the food resources of tho poncl been drawn upon by 
the large number of young fieh whicli occupied it with thorn. 

What their growth will be during the third slimmer is yet to be de- 
termined. During the corresponding period in the life of their parents, 

ARTIFICIAL FEEDING OF CARP.-carp culture in this Cotintry has 

. 

., 
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they increased from an average weight of lgz pounds to 49 pounds--an 
increase of fully 300 per cent. Should these young fish make a propor- 
tionate increase during the next summer, they will attain a weight of 
7 pounds. They may fall short of this, but having an extra pound to 
begin with, they will doubtless be very fine fish next autumn. 

Other illustrations could be given, pointing in the sahe direction. 
From all which we conclude that if all the food carp will consume be 
given them their growth will be simply astonishing. 

I n  regard to the economy of feeding carp artificially, the matter has 
been carefully tested in Germany. It has been determined, as we are 
assured 011 the best authority, that 1 pound of food containing a suitable 
proportion of albumen and the carbo-hydrates, and costing about 4 cents 
of our money, will produce an increase of 1 pound of fish flesh. As the 
food used is quite as  cheap if not cheaper here than across the water, 
a similar result can doubtless be produced in this country, and with a 
very larga profit. 

FROGS EATING YOUNG caxm.--Brogs have a reputation for possess- 
ing a fondness for young carp. The dissection of 8 considerable num- 
ber last summer satisfied nie that this is no dander, and that smell fish, 
including carp, enter largely into their bill of fare ; hence they have no 
more business in a carp pond than hare eels and water-snakes. Not 
only does the bull-frog (Iianapipiens), but also the smaller green frogs 
(R. eszuleizta) delight in a fish diet. One of the latter I caught in the 
act of trying to swallow a carp nearly as large as itself. BJ- an ex- 
pert dodge i t  escaped a blow of my cane, aud left the carp dead, which 
measured 4 inches in lengt>h. On another occasion, while transferring 
the ‘young carp to the growing pond, another gieen frog was seen to 
capture one, and, swimming away to a neighboring tussock, swallow it  
a t  its leisure. 

Of the 12 bull-frogs dissected, one had in its capacious maw 4 brown 
mud-fish, the largest being 3 inches long. One only of the 12 had re- 
cently made a meal, on carp, but had talren 2 to satisfy its appetite. 
These large frogs had drawn upon every department of animated 
nature for their supplies of food, including a full-grown meadow mouse, 
1 young bird, 1 frog, 2 toads, 2 carp, 6 mud-fish, 1 mud-turtle, 1 potato- 
beetle, 2 curculios, 7 other land-beetles, 1 dragon-fly larva, 1 other mater- 
larva, 2 bugs, and 2 gseeu caterpillars. They are said also to  eat the 
eggs of the carp. This is probably true of the smaller frogs, but the 
full-g-rown bull-frog, as well as the edible frog, seems to prefer larger 
game. 

DO SNAPPING-TURTLES EAT CARP “bsnapping-turtles are said to 
be very dostructive to carp-indeed one of their worst enemies. And 
this may be true a8 far as the small carp are concesned. As bottom 
feeders they would readily come within the reach of these vicious reptiles, 
who would only have to  hide themselves in the mud anti wait for tho 
unsuspecting prey to come within t(he resoh of their viae-like jaws. 



212 BULLETIN OE’ THE UNITED STAI’ES FISH COMMISSION. 

But I have-some evidence-though it  is true only of a negative char- 
acter-which would seem to indicate that they do not feed on carp of 
any considerable-she j and as even this ill-favored, ill-tempered reptile. 
is entitled to its due, I will give it. At the close of the summer of 1882 I 
placed my carp, then 40 in number, in my ponds, they having attained an 
average length of 13 inches and an average weight of 1 pound and 7 
ounces. Knowing that snappers abounded, I gave special attention to 
their. destruction, and during the summer following captured 40 of 
them, varying in weight from 3 to 10 pounds; and yet when the mater 
was withdrawn in October, all the carp were there save one, which a 
fish-hawk was seen to capture. At the close of last summer, though 
many snappers had escaped the warfare made upon them during the 
previous season and continued the past summer, not one fish was miss. 
iug. How many young carp they may have eaten, of course, I have no 
means of determining-enough doul.kless to satisfy their hunger, but 
they evidently had no taste for large fish. 

It is not so difficult to capture snapping-turtles as is generally sup- 
posed. Though the muscles which control the movement of the jaws 
are of great strength, get since the cutting edges do not exactly oorro- 
spond, they cannot bitein two an ordinary piece of twine. I have known 
one weighing 30 pounds to be caught on a piece of twine no larger than 
a stout fish line. Ordinarily strong twine, with regular snapper hooks 
sttacbed, will hold tbem, care being taken not to let the bait (a piece of 
salted eel being the best) come so near the bottom that they can reach 
it when hooked with all four feet. If they can do this a large one will 
be likely to straighten out the hook or to break the line holding it. 
Besides this method of capturing themthere are others quite as effective. 

There being a considerable demand for them in market, they might 
be raised with profit were it not from the fact of their very slow growth. 
The female lays her eggs in the sand, with only a light covering over 
them, and as skunks are fond of them and make careful search for them, 
where this animal abounds snappers are not likely to multiply very 
rapidly. 

RAISING FROGS FOR TABLE USE.-TO those who have tried them, 
frogs’ legs, when properly cooked, are a great delicacy j and, judging 
from our markef reports, the demandis quite up to the supply. Can 
they be successfully cultivated as an article of food as other animals 
are cultivated, and, if so, will it pay? Some years ago I thought of 
establishing a froggery, and wrote to persons whom I supposed most 
likely to be posted on the subject, but could hear of no one who had 
had experience in this kind of culture. The great difficulty seemed to 
be to know what to feed them. With the tadpoles there was no trouble, 
as they are vegetable feeders, and abound in our carp ponds. Last 
spring I took 24 bushels from one of my ponds, they having gone safely 
through the winter; and in the fa11 took from the same pond five times 
a8 many. It secmed ti great pity that them was no better use for them 
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than to turn them into guano. After their transition into ffoghood, 
they are no longer satisfied with a vegetable diot. ' But as. they dri%m 
their supply of food from all departments of animated nature, i t  ought 
not to  be difficult to supply their wants. A t  times their special food is 
abundant and easily obtained. Potato-beetles enter largely into their 
bill of fare, as do also caterpillars and curculios. All these are abundant 
a t  times, and an ample supply is usually attainable for a considcmble 
portion of the summer. Brown mud-fish, too, is a favorite, which ciiii 

often be obtained in large quantities in the ditches. True, they do not 
hesitate, occasionally, to make a.meol on D fellow frog, but in the great 
multitude that could be readily raised, these mould scarcely be missed. 
If they should require their food to be alive when they take it, thcro 
niight be some difficulty in supplying their wants. But if they feed 011 

the eggs of the carp, as they are said to do, I can see no reason why an 
artificial food could not be provided for them. Ground dried blood, or 
ground fishcraps, mixed with boiled potatoes, might be put in  such 
shape that th6y would feed upon it. The experiment could easily bo 
tried by any one wishing to test it. An inclosure of a few square yards 
of water with a small space of dry land, having a base of boards rising 
2 or 3 inches above the water, and surmounted by a fence of &-inch 
mesh of galvanized mire 2 feet high, would make a very respectablo 
froggery. i f  one did not care to raise them for market, a supp~y for 
home use would be no mead addition to one's larder. 

. 

BORDENTOWN, N. J., December 26,1884. 

MARKETING UARP.-carp will probably make their appearance iu the 
markets of our large Eastern cities next autumn in considerable quail- 
tities. The very large number distributed by the Bish Oommission, being 
the hatch of 1881, spawned sparingly in the latitude of the Middle States 
in 1883. Next autumn these fish will be. three summers olc4 the age at  
which they may be more advantageously marketed, where raise.d for 
profit. Ac: 
cording to a newspaper report, a few sold last summer in Pultoii Mar- 
ket, New Pork, n t  30 cents per pound-fish said to h w e  been caught 
in the Potomac River, having got there frotn the national carp poiids 
at Washington, D. O., during a heavy freshet. But whatever prices 
they may bring when they first make their appearance in market, they 
will ultimatoly settle down to a price which will be determiIied by their 
quality 8s food. Hence it ip  an important niatter for those who are en- 
gnged in their culture that their edible qualities should be such thii t  
they will make a favorable impression on the public. As theso quali- 
ties are to a considerable 'extent under the control of the culturist, I- 
propose oEering a few suggestions in regord to the best mode of pre- 
Paring them for market. 

(1) Always kill your Bsh as soon'as taken from the mater. This is 
much more important and has much greater influence on their edible 
qualitdss than is generally supposed, Having alwalys found tho pike 

In some instances these will doubtless bring famcy prices. 



214 BULLETIN qF THE UNiTED STATES FISH COMMISSION. 

and catfish which I get at my  country home much superior to those 
which I purchase in our city market, I have been accustomed to attrib- 
ute this dift'erence to something peculiar to the water of our antiseptic 
peat bottoms; but now I conclude that it is due rather to the fact that 
those in the country are killed as soon as caught, while those of our 
msrkct are permitted to dic a lingeriug death. 111 preparing poultry 
for the table, il; moult1 be quite :IS rational to hold the chicken's head 
under water till i t  ceased to bi'entlie as to permit a fish to struggle in 
the air till dead. And a s  carp have great vitality this struggle will be 
kept up for a long time. TIie killing can readily be done by thrusting 
the long blade of a pocket Irnife under the edge of the gill-cover down 
through the fish, so as to sever the main artery. It will then bleed 
freely and die speedily, and leave 110 unsightly wound. 

( 2 )  Never take fish directly to market from a pond in which the bot- 
tom is strewed vith decaying leaves. A inarkst pond should be so situ- 
ated that the leaves of deciduous trees mill not blow iut? it, since they 
uniformly impart ail unpleasant flavor to fish feeding on or among them. 
Carp hare already sufYeret1 in reputation because of a neglect of this 
precautfon. A part, at least, of the very few who have pronounced 
thein an inferior fish have eaten them directly from ponds the bnttolds 
of which were coirererl wit11 leaves in a state of decomposition. i f  your 
market pond is so situated that leaves cannot he kept out it will pay 
to have large tanks constructed in which to keep them D couple of 
weeks beforc offering them for sale, or, bettcr still, have livk-boats built, 
with mire bottoms, and confine them in these, anchored in running 
TVater, B vrcelr or two before you wish to market them. 

For the seven months be- 
ginning vith October they are in season in  the latitude of the Middle 
Statcs. DLuing the months of' l hy ,  June, and July they are engaged 
iu spawning, and are not fit to'be eaten, and, besides, are not in proper 
condition for the table. till some time after the spawning season is over. 
For home use a supply of those two pars  old niar be l ap t  in a small 
pond; and if this  is supplicd with spring water they will be found a 
fine table fish during any of the sunimer months; but the disposition 
of the general crop should be confined to the fall, winter, and carly 
spring months. 

Not 
i n  Europe alone are they highly esteemed, but of thc two hundred aiitl 
forty persons in this country who gave their estimate to the U. S. Dish 
Couimission of their qualities a s  a table fish, iiearly all spoke ofthem in 
the highestterms. With careon the part of tlre culturists this reputation 
can be maintained and good prices secured. 

ORDINARY GEOWTII OD cAni~.--Sozne very reniarkable instances of the 
growth offood carp harebecn reported. Wherqafew fishhavebeen placed 
in a pond warmly located, well stocked with aquatic plants, ; ~ n d  where 
water insects abound as they usually do in such localities, their growth 

(3) Do not market your fish in sutnnier. 

Carp start OR wit11 a fine reputation a s  an esce~lent table fish. 
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has seeiiied wonderful, and yet i t  is xirobably not more so than is that 
of a pig of good breed, supplied wit,h all the food of the best quality that i t  
caii digest and assimilate. In  this particular of being able to consume 
large quantities of food and make a corresponding growth, carp seem 
to resemble this greedy animal more closely than any other with which 
we are familiar. What they will do a t  their very best is a question of 
inuch interest, yet of much less practical importance than to ascertain 
what growth they will make under ordinary circumstances; that is, 
placed in a suitable pond, and left to take cme of themselves. 

Careful inquiry in regard to a considerable number of the fish dis- 
tributed by the Commission during the season of 1881 in the latitude of 
Middle New Jersey has led me to the conclusion that a t  the close of 
their third summer, or in the autumn of 1883, they had attained an 
average weight of 49 pounds. 

In  order to determine how nearly the growth of carp under an ordi- 
nary Ryvstem of culture will compare with that of these particular fish, 
two facts m u s t  be taken into consideration. It must be remembered 
that the young fish distributed by the CommiSsion were very small- 
much smaller indeed than fish of the same age bred u$er ordinarily 
favorable circumstances. Our national breeding ponds a t  Washington 
mere taxed to their utmost to supply the wants of the thousands of 
applicants for young carp; and though of comparatively limited capacity, 
under the slrili'ul ma,nagement of Dr. HeBsel, who has the special care 
of them, 'were made to yield 160,000 young fish for distribution; of 
necessity, therefore, they were small. While under ordinary culture 
~ o u n g  fish will during their first summer reach a length of from 3 to 4 
~iiches, and frequently much larger, many of those distributed wOre 
only 2 inches long. It is obvious, therefore, that a t  the close of their 
third summer they would not have attained the size they would have 
done had they had a better start. No animal stunted while young will 
eyer entirely rccover, no matter how favorable the circumstances under 
which i t  may be afterwards placed. 

And this brings us to the other fact referred to, namely, that many of 
these souug fish were more favorably situated for rapid growth than 
young fish usually are in a well-established system of carp. culture. 
One tliousand fish to an acre of water for their secoud year, q d  half 
as ninny for their third year, is said to be a suitable number for ordi- 
nary ponds. But in providing for tho fish received from the Uommis- 
siou in mauy instances comparatively large ponds had been prepared, 
so that the 20 little fellows found themselves the sole occupants of 
acres of water with abundance of food scattered everywhere around 
them, so they had opportunities for growth such a8 do not ordinarily 

.fall to the lot of young carp. 
The two facts named may be consideredas about balancing enchother, 

atid the conclusion is reached that 4g pound8 is the normal Weight they 
may be expegted to attain in this latitude, a t  the close of their third 
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Bummer, the t ime when those raised for market will be ready for the 
table. 

If further observation shows that this rate of stocking pouds is thq 
correct one, as I think i t  will, it is not difficult for the carp culturists 
to calculate what retnrns he may reasonablr expect from each acre of 
his market ponds. Fire hundred fish, each weighing 44 pounds, al- 
lowing a little over 10 per cent for loss, will make him 2,000 pounds to 
the acre. The price he will receive for them will depend upon their 
quality, in connection with his skill in marketing them; aud their quality 
will depend much upon the manuer in which they are prepared for 
market. 

BORDENTOWN, N. J., January 25, 1885. 

63,TIME OF APPROACH OF FISH TO THE NEW ENCLANI) COABT. 

B y  N. E. GOULD. 

The following is a statement of the several kinds of fish coming on 
our coast (thesoutheastern part of Massachusetts). The first fish that 
visit our coast are the alewife herring, which usually appear about the 
15t4 of April. The present year the fish were seen on the 20th of that 
month. The alewife herring never school or appear on top of the water 
in large nurnbers in this ricinity, although large numbers of them are 
taken annually. 

The next that cotne are the shad, which vary b i t  little from the 
mjddle of April. The first caught the present seatson was on the 23d of 
the month, These, like the alewives, never school or seem to come to 
the surface of the water, but are caught during the mouth of May in 
considerable numbers. 

The herring come about the 10th of May. This year the first caught 
here was on the l l d l i  of the month. These y e  always seen in large 
numbers schooling a t  the surbce of the water, and are seldom caught 
unless they are so seen. Tho first schools seen the present rear were 
on the 11th of May. 

The first maclserel put in an appearance on May 2, and the first 
schools on May 22. 

The first bluefish came on the 27th of May, but no school until June 
16, and these very small. 

The first menhaden were caught on May 14, but no schools were seen 
during the season, although these fish were a t  a former time very nu- 
merous on this coast during the mouth of Maj. None hare been seen 
schooling in large schools since the spring of 1875. Before that time 
they were probably the most numerous fish that passed along this 
coast. 

UNITED STATES LIFE-SAVING STATION, 
Chatl~arh., Mum, Juno 20, 1885. 
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64e-NOTES UPON THE S C O T C H  FISH A N D  FISRERIES. 

B y  JOHN ANDERSON. 

SALMON.-oUr rivers are not  giving half the salmon they used to 
give. Indeed some do not give one-fourth. In  the Tay alone have any 
artificial fry beeu placed. I have advocated a public hatchery for all 
Scotland, but canuot get them to see the necessity of having it. Owing 
to our nut fishing being now stopped so early, too marly fish get, up to 
our'spawning ground and at once they commence to fight and kill one 
another, then putrify, and get covered over with fungus. It seems to 
astonish them, although I have seen it on our river banks for the last 
GO years, only on a very small scale, accprding as the quantity get up 
before spawning. 

I send you a few particulars of the run of our salmon, grilse, and 
trout up our river Forth during the season. I do not know what.your 
views are as to grilse; by many they have always been considered as 
the young of salmon j but I am happy to say I have now convinccd 
hundreds they are not. Our salmon and @lse are just as' cliCerent as 
our geese an8 ducks. The young salmon approaching our rivers weigh 
from three-fourths of n pound up to 1 pound in December, and are seeu 
again in Febriiary to weigh 3 to G po-iinds. Every spring tide fiucls 
them half a pound heavier. They just follow our winter salmon, while 
our first grilse are never seen before May and then they weigh from l& 
to 3 pounds, ancl in July 6. pounds and up to 12 pouuds. The youngest 
salmon and the largest have the same distinct marks on them, an oval 
scale md'a crescent tail, while the youngest and largest grilse have a 
nice diamond sca,llo and inackerel tail. In the third yew I have found 
and poiuted them out 20 to 26 pounds each, but our fishermen call them 
salmon as thoy obtain q, higher price. I n  writing I only speak for the 
Forth. 

About twenty years ago, when the hatchery was established for the 
,Tay, the old keeper, Peter of the pools, as they called him at  Stormont- 
field ponds, wrote the inspector of the river Tay, saying he could not 
understand his numerous family of 200,000, for one-half seemed quite 
inclined to go to sea and tho other half or perliaps one-third seemed 
disiuclined to go near the outlet of the pond while the others were leav- 
i n g  by the thousands. Mr. Buist, my ~vorthy friend, wrote me adcing 
if I could enlighten him on such a queer and interesting matter. I at  
once explained the true cause, namely: Tile bailifls when capturing tho 
fish to abstract the ova,, as i t  happened i n  \Tinter, ofteu during the time 
ice was od the mater or a storm of suow was Iastiug, liacl little time to 
make iuvestigatious and might have taken the ova from a good-sized 
grilse instead of o salmon. Indeed, as they all considered i t  only a 

. 
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young salmon, they thought it all the same in mixing them together, 
theresore 'they saw t h e  difference only when the salmon were ripe for 
the sea. Thc following season they paid more attention and spaGned 
only salmon, and in t h e  spring every one in the ponds left within two 
days-not one was left. The following season they spawned, as for- 
merly, salmon and also grilse, and next spring again only part wished to 
getaway; proving what I had said. 

The government of New Zealand has ten times asked parties to ob- 
tain salmon ova and &nd out to them for their fine rivers in that 
country. It 'has cost them thousands, but they never yet received one 
alive. The government was again thiiiking of trying to get them out 
once more when a friend of mine, Mr. Fwr, secretary for the Acclima- 
tion Society of Christchurch, volunteered to come home and see the 
friends in England which he had left thirtyfive years before, and then 
to come to Scotland and endeavor to obtain salmou ova. Being in- 
troduced to the chairman of our fishery board, he got permission to 
obtain them from the river Tay. We went, but we were too late. We 
could obtain tren females, but we could not obtain one milter. Being 
too late for the river Tay I then set off' for the Tweed, and succeeded in 
obtaining over 140,000 fine ova. I then adopted a plan of my own, and 
instead of a t  once packing them up for shipment I conveyed them 60 
miles in jars to my son's trout hatchery atLinlitbgow, andlaid them in the 
troughs until they became eyed; then, instead of packing them up in fog 
or moss direct from the boxes or troughs, I caused 48 bottles to be made 
of a flattened shape, and I placed a small tube through the bung or cork, 
so as to allow bad air out and fresh air in, and in each bottle I p'nt 
about 4,000 ova, and bad these again hung in boxes with the most easy 
springs I could procure, and by such I mas able to convey them 400 miles 
by railway to Portsmouth without one dozen beiug killed. 

Mr. Parr then placed them in trays I inveuted for him--a chest with 
fihallow drawers, into which I make the water to flow from a cistern. 
I t  can be regulated as to heat or cold all the gay out dnd the draw or 
shelf can be examined daily. The drawers are also divided in order to 
prevent the lurch of the steamer affecting them or disturbing them a t  
all. It will be a wonderful undertaking if such a quantity can be so 
taken out -alive after all their failures. The greater quantities packed. 
before in moss or fog and ice, with the frightful shaking by the railwaly 
killed part if' not the whole before they even reached the ship. 

A number of gentlemen propose getting up, in B park of 35 acres, a 
grand international exhibition close to our city. As they have aslred me 
to take charge of the  fish department and a11 concerned, and as I see there 
is plenty of' fine water, I propose to lay out several large ponds and have 
+ large hatchery erected for salmon, grilse, and trout. I hope to be able 
every season to stock every river in Scotlan,d with fry as well as all our 
burns with trout, a t  the same time stocking tho ponds, say, of a few 
acres each, with Loch Leven and othor troiit to allow our youth some 

' 
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nice angling. Already I have offers for next season from parties will- 
ing to send ine any quantity of lake salmon and trout, ova, so as to giro 
us a good start and hare millions of fry brought out. Perhaps yon may 
be able to help us with some of your favorites. 

I have one son in Aucliland, S e w  Zealnnd, who has taken a great in- 
terest in the hatcheries there. 1 am now entirely out of business, so I 
have plenty of time on my hands. My &on who succeeded me  has no less 
than 25 salmon fisheries a t  rentals of &tO,OOO, and ha8 200 inen employed. 
This season at  one of his fisheries in February be succeeded on the river 
Tay ill capturing 1,300 fine salmon. 

From important and lengthy investigations it appears that Tve have every 
season five runs of salmon, two of grilse, and four of trout. The first 
ruu, or what is called our winter salmon, commences in December with 
the first spring tide. This is a large, coarse fish, 1G to 30pounds weight, 
very lively in the net and bold on the rod. The second ruu is the first 
of our young salmon or spring fish, This is a fink-made and delicate- 
looking fish, and also very lirely, which puts in its first appearance in 
Februarx, weighing J &  to 6 pounds and rising 1 pound every spring 
tide. The third run is our summer salmon, a short-made fish, very 
duggish in the net or on the rod, first seen in May, 12 to 30 pounds. 
The fourth run is our autumn salmon, rather a smart fish, gives great 
play on the line, appears in July, from 16 to 40 pounds, the milt  and 
roe well developed iu August. Males have a long beak. The fifth run 
fish hare a distinct, peculiar appearance, being generally of a dark color, 
some red and spotted. The males have a large mil% and a rery promi- 
nent beak, while the females have a very large roe. They give great 
annoyance to anglers, leaping and disturbing the water ; they r u n  from 
12- to 30 pounds. It was always supposed by the old fishermen that 
they were the real breeders which stock the river. If the autumn is met, 
they appear in September; if dry, not till October. 

The first run of grilse appears in May, l& to 5 pounds. They are very 
lively and delicate-looking fish. The second run of grilse appears in 
July, when they aro short and broad, weighing from 5 to 12 pounds 
each. The following year they weigh from 16 to 24 pounds, and are 
now often called salm&, as the fishermen obtain a higher price for them 
when so called. 

The first run of trout are called lamesmen ; in other rivers they are 
called whitling or herling. They appear in January a i d  again in Au- 
gust; a very neat little fish, G to 12 ouuces. The Aecond run of trout 
is callecl the sea trout ; Very peon and silvery, and a, very smart little 
fish, seldom caught vith the fly, but easily with the minnow. They 
appear in February, 2 to 5 pounds. The third run of trout comprise two  

One has has spots all over; the other below the line. 
The first is very pale and the second as red as salmon. They run from 
l& to 2 poqads each; are llqst soen in May, and then in Angust. The 

TEE MIGRATION O F  SALMON, GRILSE, AND TROUT ON THE FORTH.- 

, different sorts. 
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fourth run is called salmon troiit, or bull trout ; a strong, coarse.looking 
fish, and rather dark in the scale. They are first seen in July, 4 to 10 

, pounds, and some are seen 16 pouuds. 
The distinguishing marks are as follows: The salmon are known from 

the grilse or trout by the tail, which is crescent-shaped, and an oval scale, 
even when seen 1& pounds and up toS0,pounds. The grilse has a mack- , 

ere1 tail and a diamond-shaped scale, even when only 14 pounds weight, 
The trout in general has an oblong 

seale and square-cut tail, although the salmon-trout tail is nearer the . 
crescent shape. 

With every spring tide a fresh run ascends the river, but unless tbere 
is a flood they fall back with the tide. The trout spawn first, then the 
grilse, and then the salmon. The trout fry leave tho rirer first, ,then 
t h e  salmon, and then the grilse. 

tFe summer herring on the Forth leave the brackish water, where they 
have been located all winter, about the month of' April, reaching tho 
salmon nets near Queensferry in May, and Largo Bay iu June. About 
this t ime the old herring leave the deep sea, where they have been all 

. minter, returning to the coast, looking out for a place to spawn, andfeetl- 
ing on the ova of the whitefish which spawn noas the shore. The fry 
meet them along the coast of Fife or Midlothian, aucl at  this time the 
young herring, being about G to 8 inches long, take what is called the 
dandy-hook. This is a clear hoolc without any bait on it. Prom the 
appearance of sea-fowl the sea appears to be full of them for 20 miles, 
and well over it. About this time the fishermen try their narrow-meshed 
nets, and capture a large qnantity, but they are unfit for curing. Then 
towards the end of the mouth wider nets are adopted, and large quan- 
tities of the'old or last year's herring are captured. But as too of ten is 
the case,the fish, not having gathered into a concise body, get fright- 
ened a t  so many nets, leave the shore, and go oat to sea. Then when the 
fishermen cannot obtain a good capture near the coast they follow the 
Rea-fowl out to sea, and as the nets increase they drive the herring far- 
ther ancl farther out to sea, 20,30, and often 40 miles, causing a great 
loss of t ime and much risk to the fishermen. 

This goes on all duly and August, and the fish getting ripe are obliged 
to spawn in mid ocean, and often on so bad ground that fully one.half 
of the ova is lost. It may happen that a storm sets in and continues a 
few days, when, few nets being set, the herring seek to get near thQ 
land. The fishermen not anticipating such a movernent do not use their 
nets, and therefore a large quantity get near the coast and spawn. But, 
as too often is the case, some old fishermen, from the experience of for- 
mer seasons, and by obserring the sea-fowls, discover the herring on the 
spawning-ground, shoot their nets ancl anchor them over the herring. 
Then if the herring are strong t h e j  lift the nets to the surface. Tho nets 
are fuu of herring, and it has ofteu been seen that from eighty to one 

. - and continues up to'24 pounds. 

THE MIGRATIONS O F  SUMMER AND WINTER HERItING.-The fry O f  
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llundred barrels have been. secured. Often after the boat was loaded 
the fisliermen had to call on their neighbors to come and empty the re- 
mainder of their nets so as not to lose them and the herring. But if 
the fish are spawning and weakly, so that they cannot raise thenets, then 
they sink to tho bottom, aud both acts and fish are lost. The result of' 
this is, theherring rernaiii in tho iiets until all the meat is eaten off their 
bones. These lying there all winter frighten the herring next season 
from coming to spawn. The bones in the nets appear like clouds of 
phosphorus. This causes the herring to leave the locality for years, as 
has been found to be the enso at  many places formerly frequented by 
herring shoals for spawniag, and afterward deserted for 'many years at 
a time. 

The fry of .the wiiiter Iierring, after feeding from April, leave the 
brackish water at Culrosa arid Boness and go down the Firth of Forth. 
When captured in October they are 3 to 4 inches long, with ih tough 
belly, and are called sprats or garrios. I n  November they are found a t  
Queensferry, and are continually getting larger. If there is very rough 
weather they get mixed with the sunnier fry seeking to get up to Oul- . 
ross for the winter, and both are caught in the same net. Often, in 
December, they are found between Queensferry and Inchkeith. Then 
they ere larger, and some caught measure 6 to 8 inches. I n  January 
they go down the Firth, and are found all the wax down to the Island 
of May, then being imniature herring. They meet their parents coming 
in from the  set^, where they have been since March after spawning. 

My fishermen, while lisliing, I ~ v u  traced both the summer and winter 
herring, after spawning, 40 miles to sea, and found both kinds returning 
vhen  fishing for them for bait Sor their large hooks. We have also 
traced and followed the fry Srom where they were spawned up the north 
shore of our Firth, all tlirough t h e  vmious bays, and up to Boness and 

, UuIross, and observed their rapid growth evety month ah they passed 
through our salmoii nets and otherwise. 

DENIIAM GRBEN, TBINITY, 
Bdinbzcrgh, March 18, 1SSL 

55.--ON THE MIGIRA'P'ION OB BIIRIDB EN TYE SPIIING AND AUTUMN 
OB 1884. 

]By J. A. IIIARVIE-Bl[eO%VN, F. R. S.7 F. Z. S. 

Itcgucliug tho uuusndlg extensive migration of gulls to our coasts in 
1584-'S5, several sug-gestioiis aq to the influencing causes are readily at 
hand, but tho following a p l m ~  to. have the greatest weight and impor. 
tance : 

As &e arc informed iu ( 6  Nature" of February 12,1855, recent Nor- 
wcgian exploratioiis in the Spitebergen seas show that the year 1884 
w s  a very remarkable ice year. ii The west side of Spitzborgen was 



262 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

blocked by a belt of land-ice the whole summer through, while the 
east side, which is nearlx always blocked with ice, was mor6 open than 
i t  had been for many years. These conditions, there seems little doubt, 
depend on the  prevailing direction of the winds.” 

Now, t h e  temperature of water having been lowered by the ~CCLIIULI. 

lation of ice along the west coast of Spitzbergen, which is compara- 
tively approximate to the farthest northeast influence of the Gulf 
st re an^, it seems natural to suppose that a deflection of the branch of 
the Gulf Stream, caused by the colder arctic ice and current, the ac&- 
mnlation’of whioh former was caused by the prevailing north aud eest 
winds in the arctic seas, would reach rouud past the south end of 
Spitzbergen to  the east coast, and would cause the unusually open sea 
there. But the main channel of the Gulf Stream would still be t>owards 
the southwest, and woulcl afford the natural outlet for,all manner of 
ocean life which required certain temperatures, and which, such as En-  
tomostracn, Copepoda, molluscan larvze, &e., afford food to other higher 
organisms. 

The great quantity of such food which in ordinarysummars and 
autumns accumulates around tho shores of Spitzbergen or the warm, 
shallow sumiiier seas off the north coast of Europe, no doubt retire to 
deeper water ou the approach of winter. I n  unusually cold seasons the 
retreat is continued, following the course of the milder Gulf Stream 
until more temperate seas are reached. 

In  thc course of its retreat it is discovered by vast shoals offish, which 
pursue tlicse minute forms ok life even to the uttermost limits of its pow 
sible exteusiou, up certain firths and inlets of our east coast of Scotland. 
Naturally, also, the Isst link of t h e  migratory chain is taken up by tho 
enormous population of gulls and other species of sca-fowl, as we know 
has been the case in the minter of l S S P ’ S 5  in the Firth of‘ Forth. 

Iu  Ihe log of the stcani whaler Eclipse, Capt. D. Gray (see Report, 
arrie, p. -), in  sdnimcr repeated mention is macle of the unusual abun- 
dance of’“ whale food ” in the Spitzbergen seas, and I am indebted also 
to Captain Gray, through Mr. Thomas Southwell, of Norwich, for a re- 
cord of sea temperatures of the same seas. 
Nr. Uugh 1%. Milne, of the marine station at Granton, sends me some 

tcmperatixres talien from the Firth of Forth, extending over June, lSS4, 
to cJunuar,y, 1SS6, taken at three points, namely, Isle of Nay, Queensferrg, 
arid near Alloa. These data,jn connection with the vast swarrris of 
qirxts or garvies (Cliyea spmttus) and the attendant thousanils of 
gulls, are useful for future comparisons, and I append them here. It 
moald be iiiteresting to have similarly-taken temperatures of the Tay 
estuary, wliicli was completely deserted this season by these migratol:y 
*fish, and c:ouseqncntly by the birds also. If we had also means of 
kuowiug tlic temperature of the Firt,h of Forth in 18724‘3, mlieu R sim- 
i k r  vast migrittioil of sprats and gulls was witnessed, such data would 
ussnredly lead to most interesting, useful, and scientific results, 
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One great diflerence in the migration of gulls in 1884-’85 from that in 
1872-’73 is that in 1854-’55 tliere mere very few glnucus gulls (&urus 
gluueus) or Iceland gulls (L.  islandicus), but in 1872Ji3 both these spe- 
cies were in vast numbers, comparatively speaking. It seems to me 
possible that the 18724” migration indicated by those arctic gulls 
was of eveu wider and more extcnsiw influence than that of 1884 and 
1555.; but, of course, there is room here for further study. 

Agaiu, while the Tay usually is visited by sprats in great sprat sea- 
sons, equally or nearly so with the .Forth, and was so visited in 1872-’73, 
though not to the extent that the Forth was, in 1884-’85 i t  appears to 
have been almost utterly deserted by fish and bird alike. The cause 
mas, no doubt, comparative scarcity of entowostracan life, dependent, 
most likely, upon certain iindefiued conditions of sea temperatiire, af- 
fected, posssibly from the river basin of Tay and its tributaries. If 
light can be thrown npon these not-difficult-to-be-ascertained data, in a 
few years, a t  most, much of our uncertaiiity as to the causes and effects 
of the migrations of Entomostraca, sea fish, and even salmon and migra- 
tory Salmonidae, will be removed. 

June (1884) ................................................................... 
July ......................................................................... 
Aupust ...................................................................... 
Sept,embor 
Octobor ...................................................................... 
November .................................................................... 

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

Tmqerature of the Bbrllb of .Forth, June, 1884, to Januamj, 1885. 

61 63 68 

ii . $1 [:E] . 
68 
61 [;;I 

40 E I 45 

Montrh. 

~ ~ .~~~ ................................................................... Docombor $!I 
Jnuuary (1885) ................................................................. 1 [:ill !: 1 
Hsnge bf suifaoe temperntureof the water.. ............................... 100 200 300 

Tho figures in braokets were not obaorvod, bnt are entered h~pothetiady. 

Mr. Milne, in writing to me, adds I believe that in hot summer days 
the temperature a t  Alloa would be 700 or more # * I aud during 
severe winter weather would certainly be domri to 320.” RIy belief is 
that in October and April the tempera#,ure is uniform all over the Firth, 
and from April till October it is higher a t  Allot% than at the Isle of May, 
t h e  difference attaining a maximum between July and August. From 
October to April it is lower a t  Alloa tlian a t  the May, the difl’orence 
ottniniug a maxinium about tho eiid of the year. The maximum differ- 
ence between the two places will be about 100 or 120, giving a rate of 
change of 00 2‘ per mile. Suspeuded matter taken in ten samples a t  
IZinc?rdine-on-Forth varied from 5 to  20 grains per gallon, averagiug 
about 10 grains.” 

I personally visited Kincardine several times, both in 187243 and i n  
188185,  a ~ ~ l  witnessed the extraordinary congregation of gulls and the 

* It was nt I~incnrdino-on-Forth, tho narrowest part of the Forth, between Allos 
and Borrowstouunoss r==-Houess] that tho groatost quautitios of eprats IVCW takoa, 
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myriads of sprats. In  1@4-’85 one smack, anchored off the pier a t  Ein- 
cardine, took 16 tons of garvies (or sprats) in one tide. There were 
in all sonic twenty smacks lying anchored at this narrow part of the 
Firth, bu t  all of these were not fishing .with the small meshed nets, some 
for herring only. lluridrecls of tons were sold at from 14s. to, latterly, 
8s. a ton, and were spread over the adjoining farm lands for manure. 
Hundreds of tons more were sold for making up a compost manure- 
being considered too rich in phosph;Ltes-to R firm in Alloa. Hundreds 
of tons more besprinkled the mud-flats at low tide, or hung by their gills 
in festoons along the tanglo-covered timbers of the piers. The water 
itself was alive with them, and every wave that broke on the lower piers 
left the piers covered with glittering garvies. A man with a landing 
net could have caught an iudefinite number. 

Mr. J. T. Cunningham, of the Scottish Marine Zoological Station, 
Grauton, in reply to inquiries, tells me that his notes dating November 
28, show that copepode, wei-e very numerous and varied, as mere also 
molluscan larvae. The temperatures of the water, as will be seen by Mr. 
Milne’s notes in December and January, 1885, mere lower than at, any 
other time of the year, being 38 and 35 near Alloa and Eincardine as 
compared with 41 and 30 a t  Queensferry, and.44 and 43 at  the Isle of 
May. By the 17th of Xovernber, as i t  is recorded in our migration re- 
port, garvies were reported as very abundant around the Isle of May, 
at which time the temperature a t  that point was 490, against 470 at 
Queensferry and 450 a t  Alloa. These shoals were accompanied by 
great numbers of.gulls a t  the 1s1e of May. 

As early as March, 1854, vast numbers of gull8 were, reported to  have 
been fishing off North Unst, in Shetland, for many weeks together, such 
an  assembly not having been before observed by the oldest inhabitant. 

1 feel convinced that a.steady and carefully recorded journal of bird 
movements will result in very extensive additions to  our knowledge of 
the natural I ~ W S  which govern them.* 

I may add that in the course of perhaps tffelve months more we hope 
to be able to produce some certain data regarding this matter, namely, 
the relative conditions of temperatures of the Arctic Ocean in the Spitz- 
bergen seas in 1584-’55, with the data already printed in our present 
report, from inquiries made by Mr. A. Buohau, of the Scottish Meteor- 
ological Society, and also the conditions of such data relating to the 
migrations of Entomostraca and ‘ l  whale’s food.” Also we hope to have 
sufficient data to institute a comparison with the conditione of tempera- 
tures, &e., in other seasons. 

DuNIPACE LARBERT, April 7, 1885. 

* Mr. Willism Evans, a most careful andcxcellont +eldnaturalist, sends me rcoords 
of tho occurrence of high arctic birds on tho Firth of Forth in 1884. The gray 
plover, knot, and bar-tailed godwit, were seen on August Sth, which, however, was 
the  fimt day Mr. Evaus visited the shoro. Tho sanderling was seoq on August 14th, 
and tho littlo stint on the 20th. 
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B6.’REPORT ON ’ BLACK COD O F  THJ3 N O R T H  PACIFIC OCEAN.* 

B y  JAMES G. SWAN. 

NAm.-The Anoplo$oma $fimbria is known in California as candle- 
fish, Spanish mackerel, grease-fish, &c. ; among the Makah Indians of 
Cape Flattery, Wash., as “ beshow,” and by the white residents a t  the 

’ cape ;LR ( 4  black cod.” On Queen Charlotte’s Islands, British Columbia, 
it is called “coal-fish” by white settlers, and by the Baidah Indians: 
who reside on those islands, it is called “skil.” At  Hnight’s Inlet, 
British Columbia, i t  is called “kwakewlth.” Each tribe or locality 
where i t  is taken has a local name for it, but it is generally ]mown as 
blqck cod. 

The scientific name, Anoploporna $fimbria, has been adopted. by Gill, 
Jordan & Gilbert, and most other writers, although a specimen taken 
o b  Mount Saint Elias, Alaska, \vas named by Pallas Gadus jimbria 
(Prbc. U. S. Nat. Museum, 1881, vol. 4, p. 254), thus showing that its 
resemblancei to the cod was observed by that naturalist. The tern1 
‘ c  cod” is applied by fishermen and fish-dealers on the North Pacific 
coast to a variety of fish which are not related to the genus Gadus, and 
are iiot found in Atlantic maters. The Oplbiodo?z eloizgatus is called, in 
San Francisco, buffalo cod, green cod, blue cod, &c. At Uape Flattery 
t h e  Makah Indiaus call it “tooshlrow.” The whites call it knltus cod or 
inferior to true cod. The different variotics of Sebastiahthys are known 
i n  the Victoria and San Francisco markets as rock cod, but do not re- 
semble the rock cod of New England in any manner, being more like 
the perch, having remarkable development of sharp bony spines and 
prickles. The popular name of black cod applied to the Anoplopoma 
Jimbria does not seem any more of a ruisnoiner than to call the Ophiodoa 
elolzgatus blue or green cod. 

DEscRIPrIoN.-In general appearance the black cod resembles a, 
’pollock, but when fully grown they have tho rounded form of a true 
cod, but  are not so marked. In color they are a dark olive brown or 
sepia on t h e  back,’ with grayish sides and belly ; the flesh is white and 
very fat, like mackerel, and they have bcen sold in San Francisco under 
the name of Spauish mackerel wheu of a small size. Professor Jordau 
says : id The Toung ones are taken off the wharves at Seattle, but are 
not much thought of as a food-fish. It attains its greatest perfection 
in very deep water, where it attains a size of 40 inches and a weight of 

* Amoploponta jirnbiia (Pallea) Gill,  or black cod of the North Pacific Ocean; 
beshowe, Mnkah Indians, of Cape Flattery, Wash. ; skil, Haidah Indiana, of Queen 
Charlotto’s I~lauds, British Columbio. 

Bull. U. 8. I?. O., 86-15 
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15 pounds.” Instances are not uncommon of black cod being taken 
ineasnring 50 iiiches a n d  weighing 30 pounds, but the average is much 
less tlian this last. But it is the admitted rule that the deeper the 
water the larger the fish. 

Tho black cod (81Lo~lo1,onLaprnbrirL). 

from Professor Spencer Z’. Baird. 

WHEN DISCOVERED AND ITS DIS- 
TRIBUTION.-Altho~~f;h I have the 
credit of first introducing this fish in 
a marketablg shape to  the, public, 
yet it has been known to the officers 
and employees of the Hudson’s Bay 
Company for many years, but mas 
seldom Reen ou their tables; the enor- 
mous quantities of salmon, eulachon, 
herring, cod, halibut, and other fish, 
easily and plentifully taken,’ made it 
unnecessary to incur the trouble of 
fishing in the deep water for the black 
cod. The first I saw of thorn wag 
at  Neah Bay, Wash., a t  the entrance 
to Fucu Strait, in 1859. An old In- 
dian caught a few when fishing for 
halibut. I procured one, which I 
broiled, and found it equal to a No. 
1 mackerel. 

They called i t  ‘( beshowe,7) but zhe 
white settlers, from want of a better 
name, called i t  black cod. The true 
cod, Gudus, is cdlecl by the Makah 
Indians “cardatl.” The liultus cod, 
Ophiodon elongutus, they call L (  toosh- 
kow.” As the black cod are best in 
water from SO to 100 fhthoms, the 
Malcahs do iiot care to fish for them, 
and wlien by accident t,hey catch 
any they ask one dollar apiece, and 
(lo not care to part with them evcn 
a t  that price. I have occasionaliy 
seeu the 6~ beshoiw)) ev&y summer 
that I h u m  been a t  Neah Bay since 
1S59, but I iiever have had an op- 
portunity to get any quantity of 
them till i i i  September, 1883, while a t  
Skidgxte, Queen Cliarlotte’s Islands, 
which I visited under instmctions 
I succeeded in  procuring about 100 

of these fish, whicli aro called by tho Haidah Indians 6‘ skil.” These 
, 
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Indians take them in considerable quantities on the west coast of tho 
I group of islands, in the deep maters of the inlets and harbors, for tho 

purpose of extracting the bil or grease, which is used 8s food by the 
natives, and is similar in appearance to the eulachon grease, which is of 
the color and consistence of soft lard. 

Prom Monterey to the Arctic Ocean the Amoplopoma are found, but 
when young tho37 are not considered as good for the table.. Tiley are 
cauiht, according to Professor Jordan, b b  from the wharves a t  Seattlo 
on Puget Sound, by the Uhinese at Montereg &th set lines, and in Sau 
Francisco with sweep nets. It feeds on crustaceans, worms, and small 
fish, and reaches a length of 40 inches and a weight of 15 pounds; 
those usually seen rarely exceed 2 or 3 pounds. As a food-fish it is gen- 
erally held i n  low esteem, although sometimes sold as Spanish inaclr- 
srel. The largc Rpeciiaens taken in deep watcr about Vancouver Island, 
known to the Makah Indians 8s beshowo,’ are highly valued as a food- 
fish, according to Mr. Swan” (Proc. U. 8. Nat. Museum; 1S81, FOI. 4, 
p. 04). Hitherto the black cod have not been introduced among the 
whites as a food.fish, owing to a prejudice of some tribes against fishing 
for them to sell, of which I will make mention in another portion of this 
paper. 
I The officers and employees of tho Hudson’s Bay Company have known 

of the exisknee of the black cod for luaus yeam ; but as salmon and 
halibut have been so exceedingly plentiful, 110 steps have been t9aken ‘ 
to engage in the fishery to develop it. 

Alexander C. Anderson, Esq., inspector of fisheries for British 00- 
lutnbia, in his report to the minister of inariiic and fisheries, Ottawa, 
Canada, for 1860, says (pp. 286 and 287), while referring to Massett Har- 
bor and the adjacent mattors near North Island, Queen Charlotte’s group, 
British Columbia: 

“A spccies of fish is caught in these waters which I have frequently 
heard mentioned in ternis of‘ high praise, but of which I have i i e ~ c r  met 
with. a specimen. I am therefore unable to say to what variety it may 
belong. For want of a better name it  has obtained that of coal-fish, 
thongh, it is said, not from any real resemblance to a fish of that name 
found in Atlaiitic waters. Mr. MeIConaie, Hudson’s Bay Uompany’s 

, agent a t  Massett,says ofthecoal-fish: Length about 24iucKes; backdark 
color; belly gray. Inhabits very deep water, and said to abound in the 
vicinity of Virago Soun(1. Indians fish with a, long line, with about tell 
hooks, and generally haul up as many fish. This fish. yields a large 
qutuitity of oil, which is used as an artiule oE food and highly esteemed 
by-the natives, but is not‘ much fished for. Obstacles to prevent In- 
dians from snaking it a business, depth of mater, difficulty of anchoring 
oahoes, strong currents, and uecossitx of calm weather. From othors, 
nowiand i i i  times past, 1: have learned that, from t he  richness and firm 
cousistence of‘ its flesii, this fish would bear salting equally well with 
the mlmon, which fish, indeed, with doubtless exaggerated imise, some 
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liave declared i t  to excel. Withal, I do not question that with time this 
fish will provc, with the aid of proper vessels and needful appliances, a 
valutible adjunct to tlie resources of the provincial waters, either as a 
market fish or ccrt,zixily for the extraction of oil.” 

The fish above mentioned by Rilr. Anderson ivere caught b i  the In- 
dians in Parry Passage, between Graham aud North Islands, Queen 
Charlotte’s group ; but along the west coast of those islands, particu- 
larly a t  Chaatl, near the western entrance to Skidegate Chaurfel, and 
south of that, place? a t  Stuntlilai, near Tasoo Harbor, the mater is much 
deeper than in l’axry Passage, and the fish much larger. Instances are 
not rare of specimens being talien measuring BO iiiches long and,meigh- 
ing 30 pounds, although the average fish caught in shallow water will 
weigh from 10 to 16 pounds each when fresh, and before being dressed. 

The black cod are found in the decp waters of Fuca Strait, between 
Port Angeles and Cape Flattery, a distance of some GO miles, wher6 
they attain a large size, and are highly esteemed as a food-fish, but the 
‘same objection regarding Indians catching them in that locality exists, 
such as is mentioned by Mr. Anderson, as quoted, e. g., ‘( depth of water, 
difficulty of anchoring canoes, strong currents, and necessity of calm 
weather.” Added to this, may be stated that the Indims have such a 
variety and quantity of other kinds of fish in shoaler water easily taken, 
such as halibut, ophiodon or green cod, Sebastichtltys of many varie- 
ties, salmon, kelpfish, and herring, they seldom cam to fish in deep 
water for black cod, and when they do i t  is to obt&in them as a luxury 
for their chiefs. ~ 

It is only the Makah Iudiails who take these fish on the American 
si& of Fuce Strait, b u t  their fishery is lim.ted, as hitherto there has 
been 110 tlenrand for them. Further north, aloug the west coast of 
Queen Charlotte’s Islands, they are very plentiful in all the fiords and 
inlets where the water is deep, but a x  not taken by the Indians, owing 
to causes before nientioned. On the west coast of Queen Charlotte’s 
Islands they are very plentiful, aud the Haidah Indians catch 1 hem for 
their oil, which is used as food. These fish are also plentiful in the 
milters of thc various inlets of the lnaiuland ; but the Iudiaus of those 
tribes obtain their supp1iZs of grease from the eulachon or candle-fiali, 
and thc herring. They also abound in tlie waters of Alasba,particularly . 
tho Prince of Wales Archipelago, where they have long been knoivn, 
: L U ~  a few hare been pickled from time to time by white persons for 
the+ own use. The remoil why this fishiug has been so long neglected 
is thiit otlier fish are 80 abundant and EO easily taken that the Indians 
ubraiii their food supplies from tlicid. 

Tlie superstition some of th  * tribes have had about allowing white 
persons to catch these fib@. to  which I liave alluded, may be illustrated 
by the following auecil.ote, which is but one of hundreds that could be 
told of similar Indian prqjudices : 

The late Capt. Edward Brotohie, for whom Brotchie’s Ledge, near 
Victoria, was named, fitted out a small vessel in 1863 to engage in the 

. 
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fishery for eulachon, maleichthys paci$cus (Rich.) Grd. He took a 
quantity of salt and small kegs or half barrels in which to pack the 
eulachon, which are a small fish, in size and appearance like the smelt. 
He proceeded to Knight’s Inlet, which makes into the mainland from 
tbe southeastern portion of Queen Charlotte Sound. The eulachon 
run up this inlet every spring in myriads, and are followed by halibut, 
black cod, green cod, cod, dogfish, and every other variety of fish found 
in those waters, which prey upon them for food. They are taken in im-  
mense quantities by the Indians of Enight’s Inlet for food and oii, and 
as articles of trade with other Indians. 

When Captain Brotchie arrived a t  the village a t  the head of the inlet, 
the Indians utterly refused either to sell, give, or allow him to catch 
any eulachon. I n  his dilemma a friendly Indian told him he could 
have as many of the “kwalzewlth”-the name they give the black cod- 
as he wished, for they were plenty and fat; so with their assistance he 
filled all his barrels and started for Victoria with his cargo. But before 
he had got out of the inlet the old medicine men had a consultation, 
and decided that if the white man was allowed to take away the “ kma- 
kewlth,” the eulachon would be ashamed and never come back. So a 
party of young IndBns followed Captain Brotchie in canoes, arid having 
boarded his vessel, they deliberately knocked in the heads of every one 
of the barrels and emptied the fish overboard. The captain was then 
allowed to return to Victoria with his empty barrels. 

I mention this incident to show how abundant the black cod were 
thirty years ago, and they are fuUy as abundant now, and there is no 
fear of any Indian interference with any parties who inay wish to en- 
gage in the fishery at the present time. 

Since Captain Brotchie’s unsuccessful voyage for eulachon no one 
has attempted to put up the black cod in any quantity for market, and 
the lot I took to Victoria drysalted in boxes, mere the first ever seen 
in a merchantable condition in that city, and the four boxes I sent to 
the United States Fish Commission are the first ever exported from the 
province of British Columbia, a fact to which special reference was 
made by the collector of customs of Victoria in his quarterly report to 
the minister of finarices in Ottawa. 

OAPTTJRE.-AS the Haidah Indians Peem to be the only ones who 
make a business of taking the black cod or “skil,” I will confine myself 
to a description of t h e  method adopted by them. 

Their lines.-The fish-lines used in the capture of the black cod are 
made of kelp, in a manner similar to that of the Makahs, of Cape Flat- 
tery, and other tribes on the northwest coast. 

This giant kelp, the Nereocystis (Harvey) is of the order Laminapi- 
acw, and is of much larger dimensions than thb Fucacem, the fronds 
being measured by fathoms, not feet. 

Harvey says :* u The ordinary osrmeed, t:Lngle, dovil’s apron, and 

a Nereis Boreali dmerickna. Harvey, 1858. 
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sea-colander‘ of the American shores, which are familiar examples of 
these plants, are frequently seen 10, 12, or even 20 feet in leogth, with 
immense fronds or aprons terminating their stems j but these are medi- 
ocre, indeed, compared with some of their co-ordinates in the Phcific. 
Soiue of these piants, it is said, when fully grown, have a stem mey- 
uring 300 feet in length. These grow,where the water is rapid, and 
have to extend to a great length before their buoyancy will permit them 
to reach the surface. For about two-thirds of this length from the root 
up, the stem is about the sizeof a halibut line. It then expands till a t  
the extremity i t  assumes a pear-shaped holloTT liead capable of holcling 
a quart, and from which extends a tuft of npwartl of fifty leaves, lance- 
olate in form, each of which is from 40 to BO feet long. The slender 
stem is of prodigious strength, and is prepared by t)hc iiative for use as 
follows: The stems being cut of a uniforni length, generally 15 or 26 
fathoms each, are placed in running fresh mater till they become 
bleached and all the salt is extracted. They are then stretched ancl 
partially dried in the open air, then coiled np and hung in the smoke of - 
the lodge for a short time. Then they are wet and stretched again 
and knotted together. This process is continued a t  regular intervals 
till the kelp’stem becornes tough and as strong as the best hemp line 
of the same size.” 

After using, it is always carefully coiled up; but a s  it gets brittle if 
allowed to dry too much it is invariably soaked in salt water before 
being used. 

The hoo7cs.-The hooks used by the Haidah Indians for catching the 
‘‘~kil,) or black cod are of a peculiar shape, unlike any fishhook I have 
ever seen; they are made of the knots or butts of limbs of thebmlock, 
cut out from old decayecl logs. These knots arc split into splints of 
proper size, then roughly shaped with a knife, and then steamed and 
bent into shape, which shape they retain when cold. This form is 
adopted, so the Indians informed me, because the bottom ou the west 
coast is very foul with stones and coral formations and incrustations; 
steel hooks get fast and lines are subject to being lost; but this style of 
hook does not get fast. 

When the hook is to be used, the bait is tied on with the string which 
is used to bring the two ends of thb hook together,and keep them in 
position when not baited. After the bait is well secured, a piece of 
stick is inserted to press the ends of the hook apart. When the fish 
bites t h e  bait, it knocks’out the stick, which floats to tho surface, the 
two ends of the hook, springing together, close on the fish’s head ancl 
hold it fast. It is usual to tie from seventy-five to one hundrecl hooks 
to the line, a t  a distance of gbout 2 feet apart, and the fish are so 
plentiful that not unfrequently every hook will have a fish. The sticks 
which floats to the surface, when knocked out of the hook by the fish, 
serve to indicate to the,Inciian the sort of luck he is having at the 
bbttom: But although tho fish may be adundant, tho Indian is sot 
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always sure of securing what he has caught. His greatest aiinoyance 
is tlic ground-sharks or nurse-fish, as the sailors call them, which will 
often eat the bodies of the black cod, leaving only the heads attached 
to t h e  hooks. Auother annoyance is from a small fish called by the 
IIaidah Iudians '' nee-kaio-kaiuag," the Blepsias cirrkosus (Pallas) Gunl, 
lone of the family. Cottidm, which steals the bait and often gets hooked ; 
as SOOIL as the Indian discovers this pest he quits fifiShing and goes to 
:mother place. 

As the depth of the mater varies in different places it is nsixal to hare 
R lot, of spare lines in  the canoe which can instantly be knotted together 
and form a liiie as long as required; sometimes 200 fathonis will be used, 
as tlie line when fully supplied with hooks becomes a trawl. 

The sinker.-A most ingenious contrivanc; is the sinkcr uscd by 
the Haidah  in this deepwater fishing. This is a stone, from 10 to 20 
pound8 in weight. A small kelp liue is wound round this stone and held 
by a bight tucked under the turns, and tho end made fast to the end of 
the larger line, which large line is wound round this stone, and a smaller 
stoue which serves to bind i t  fast and as a sort of tripping-stone. The 
large line is secured in a similar manner as the small line, by a loop or 
bight tucked under tho turns. The stone is then lowered to the bottom 
and the line paid out. As soon as the fisherman sees enough pegs 
floatiiig to warrant his pulling in the line, he gathers in the slack till he 
feels the weight of the stone, when he gives a sudden jerk, which pulls 
out the bight and loosens the trippingstone, which falls out and loosens 
the big stone, whioh in turn becomes detached from the line, which is 
then pulled in relieved of the weight of t h e  sinker. 

in the last of'August, 1883, I arranged with Mr. Andrew McGregor, one 
of the partners in the Skidegate, to send some Indians $0 the west coast 
to procure some black cod. He sent four Indians, Scanayune, Ske-at- 
leng, Ingow, and Skatsgai, who all belong to the Gold Harbor band on 
tho west coast. I sent a sack of salt with thekdians,  with instructions 
to take out tho gills, remove the viscera without splitting the fish, and 
then fill t h e  cavity with salt, which was done, and the fish were re- 
ceived in prime condition. 

On the 2d of Sq)tember, Scanayune returned with twenty fine fish. 
A bouncil was uow called to decide the best way to split them. There 
were a uumber of eastern fishermen present, who were the crew of the 
little steamer Skidegate, en'gaged in dogfishing for the oil works. Sobe 
were ofthe opinion that the fish shouldbe split in the back, like a salmon; 
but  I objected, as I thought people would say they were the white-flesh 
dog-salmon and be prejudiced, so I had them split and dressed like cod, 
knd well salted in a rat. But now my brouble commenced. I was Of 

he opinion, as were all the others, that the fish should be barreled like 
salmon; but we had no barrels or coopers, and the question was how 
l o  get them to Victoria without rusting, for wo all thought that SO fat 

1 

/ 

I 
METHOD OF CURING THE BLACH COD.-On "9 arrival tLt Sltidegate, 
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a fish would rust like a mackerel or salmon. At  last I recollected ho\T 
I had seen halibut treated when it was to be smoked, and I decided on 
that plan. . After the fish had been in salt two-weeks, I rinsed them in 
the pickle they had made, and piled them skin side up, put planks and 
heavy stones on them, and so pressed out the pickle. After they had 
been four days uncler this pressuro I found them hard and firm, and 
beautifully white. I then packed thein in boxes, which I made lor the 
purpose, putting twenty fish in  each box and filliIig up with dry salt. M y  
intention was to repack them in Victoria and put them in barrels, but 
on examining the boxes on my arrival I found the fish in such fine con- 
dition that I was advised by experts of the Hudson's Bay Company to 
send the fish forward just as they were; and so well satisfied were the 
officers of the company with the plan I had adopted through necessiLy, 
that the chief factor, William Charles, Esq., instructed the Cornpany7s 
agent at Massett, Mr. McEenzie, to procure all the black cod he could 
get from the Indians, to cure them in every respect as I hac1 done, and 
to pack them in similar packages, as it was thought'they would take 
better in the London market. 

QUALITIES O F  THE BLACK COD.-I tested the fresh fish in every 
manner I could think of. I had the livers, and we fried and found 
them delicious. The females were full of eggs, which I found very 
small, about the size of herring spawn. This was Cho 1st of September: 
but I had no opportunity of ascertaining the spawning season or their 
spawning ground. I tried the tongues, but did not like them as well as 
codfish tongues, as they were quite small. 

The fish does not make a good chowder, as it is too fat, the heads, 
however, after having been salted, we found made excellent chowder. 
The best way iri which the fresh fish can be cooked, is to broil it like 
fresh mackerel, or roast it before the open fire like planked shad. After 
i t  has been salted, as I salted those I put up, it sliould be cooked by 
first soaking till the salt is well out, then simply boiled, and served 
with plain boiled potatoes. Made into fishballs it excels any fish I 
have eaten. 

THE BLACE COD DOES NOT aUsT.--On the 6th day of October, 1883, 
I gave George Vienna, the fish-dealer on Government Saint Victoria, 
one of the black coil, which he hung up in his stall for every one to ex- 
amine. Un the 17th day of December I examined the same fish, which 
had been exposed to the weather in the stall all the timc, and it was 
perfectly sweet. Mr. Vienna said it never would rust; it was'too well 
salted. A gentleman of Victoria, who had eaten of the black codheartily 
on several occasions, told me that he is unable to eat either salt salmon 
or maclzerel, as the oil of these fish does not agree with his digestion, 
but he experienced no such eEect from eating the fat black cod, and 
mentioned the fact a8 something to be noticed. 

the experiment of my method of dry-salting the black cod has proved 
ECONONICAL MANNEE O F  PUTTING UP THE BLACK COD.--NOW that 
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a success by the encomiums passed upon. the excellence of that 6sh as 
tested by the experts of the Boston Fish Bureau, who are undoubtedly 
some of the best critics and judges of fish in the United States, I wish 
to call attention to  the economy of my method for the poor settlers on 
our northwest coasts of Washington Territory and Alaska. All that is 
required for outlay is the cost of the salt for curing the fish, and the 
nails for making boxes, which can be made from the white spruce which 
abounds on the coast, froin the Columbia River to Western Alaska. This 
wood splits as easily as cedar, is perfectly sweet and free from resin, as 
all the gum is contained in the thin ring of sapwood and bark. The 
inside is free from resin. This will make the cheapest and best of 
boxes and save the expense of coopers and barrels, and the fish being 
of full size is better adapt8ed for smoking than the saine fish cut :md 
barreled. 

be answered is, will the black cod bo talzcii in fiufficieut quantities to 
supply the demand which is likely to spring iip wherever their rare ex- 
cellence is known 7 I think that nt present the supply will be Jimite’d, 
as there are no fishermen on the North Pacific coast who have the appli- 
ances or the experience in deep-sea fishing as practiced at  present on the 
Atlantic coast. Our coast fisheries are exclutdoely confined to salmon, 
which me tfaken in the rivers with nets and seines. The very few cod 
and halibut brought to our rnarliets a m  taken with hand-lines and old- 
fashioned trawls, but it is rare to find any fishermen working in more 
than 30 fathoms of water. Our waters teem with fish, but as yet, with 
the exception of salmon, no organized plan has been tried for taking 
quantities of fish. What me want :ire Eastern fishermen with Eastbm 
capital and Eastern methods of taking fish. If  such inen would come 
out here they can find plenty of black cod, but they will be found in deep 
swift water, where at times it is pretty rough. ,But to a (‘ Grand Banker” 
or zl ‘:George’s Bunker” our most turbuIent waters would be but a 
play thing. 

In order to develop the fisheries of Puget Sound and the Alaslzan 
waters there should be some regular wholesale firsh-doalers established, 
who mould take everything the fishermen would bring, aud find markets ’ 

themselves. Our fishermen are too poor to seiid their fish to  a distant 
rnarke$ j but let n wholesitle dealer with capital establish himself, and 
he wodld find fish would be brought from all quarter8, white men arid 
Indians working with a will to c:itch fish which would bring them ruttdy 
money. 

There seems to be considerable interest evinced in British Colpmbia 
about the black cod, an? several vessels will be fitted to go north in 
the spring; but on Puget Sound no one as Sot seems to shorn any in- 
terest. Those who have nieans are not willing to einbnrk in the busi- 
ness, and tliose who would like to develop it liavc no, capital to Work 
with. I thilik, l~owcver, that.thu proq)cot of an Easteru marlict llluy 

THE FISHERY FOR T H E  BLACIL: GOD,-A Very ilnpol’tallt qtleStjOn to 
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induce some of our citizens to try their luck on black cod during the 
coming summer. 

THE SEASON FOR BLACK OOD.-I very nearly omitted an important 
point, and that is, the best season of the p a r  for taking black cod. 
I find that in the spring, when the eulachon run up the inlets and 
streams, where they spawn, the black cod follow them, and can be taken 
in quaiitities; but I am informed by both Haidah and llakah Indians 
that the black cod can be taken in the deep water a t  any season of the 
year when the weather will permit fishing. There are undoubtedly 
certain seasons whica are better than others fo,r taking this fish, but RS 

y3t no one has made a study of their habits. 
PORT TOWNSEND, WASH., January 9, 1884. 

67. -UNUSUAL A B U N D A N C E  O F  C O D  ON B R O W N ’ S  B A N K .  

B y  Capt. J. W. COLLINS. 

The hand-line cod-fishermen who hare arrived recently report fish un- 
usually abundant on Brown’s Bank, though they are scarce on George’s, 
as is generally the case a t  this season. 

Capt. William Dempsey, master of schooner Clara F. Friend, who has 
had upwards of twenty-five years’ experience in the George’s cod-fishery, 
arrived last Monday-May 25-from a trip to Brown’s Bank. ELe was 
absent from home eighteen days, seven days of which were spent a$ 
anchor on the Bank. I n  this time, with a crew of 10 men, a fare of 
37,000 pounds of fish was caught, 1,400 pounds of which were fresh 
halibut, the remainder being salt cod. The schooner lay in 45 fathoms, 
about south-southeast from the I C  Shoal-water,” in north latitude 420 461. 

Captain Dempsey says he neverbefore saw cod so abundant on Brown’s 
Bank, at this season, in all his experience. Not only were they plenti- 
ful near the bottom, but they appeared to be numerous nearly to the sur- 
face of the water. Many fish were caught ‘6 up in the water,” and OII 

one occasion Captain Dempsey hooked a pair of fine cod not over 10 
fathoms from the surface. High-course tides prevailed while the 
vessel was on the ground, and they ran so strong that much difficulty 
was experienced in making the gear tend bottom. After a little 
while, however, it was found more profitable not to veer out any more line 
after once getting bottom, for, as the swift-running current gradually 
lifted the leaden sinkers from the ground, fishermen were more liable to 
catch pairs of fish than if they exerted themselves to pay out their lines 
at intervals, which is the usual method when fishing in a tide-way. 
These cod were in spawning condition, according to Captain Dempsey, 
who tells m e  that the milt ran freely hom the fish after they had been 
landed on deck. Before he left the Bank, several schoouers came there 
from George’s, where thcy reported finding fish very scarce. 

GLOUUESTER, MASS., May 30, 1886. 
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68.--(lARP CULTURE I N  UILINA. 

B y  D. J. RIACGOWAN, M. D. 

Minister Young having desired Consnl Stevens, ’of Ningpo, to insti- 
tute inquiries concerning th’e culture of fish and especial€y of carp in 
Ohina, I cheerfully respond to Mr. Stevens’s request for aid in the 
matter ; not because of any intrinsic value that my research may pos- 
m s s ,  but again to manifest my readiness to co-opcrate in undertakings 
that have for their object the introduction into our country of appliances 
and industries which this ancient and ingenious race has developed iu 
the long inarch to its present state of civilization. 

Pisciculture was cultivated as an iudustry at au early period, having 
been regarded a branch of agriculture. A treatise on (‘ Itearing Fish” is 
ascribed to Fanli, a Ornous minister of the State of Yu (modern Cheh- 
kiang), fifth century B. 0. Heis renowned for promoting industriesmhich 
enriched the country, and by which, in retirement, he am‘assed enormous 
wealth, chie0y by rearing stock. Tradition says he coustructed carp 
ponds and planted mulberry-trees on themnrgins, on which apiaries were 
placed, the droppings from which fed the fish, while tho leaves of tho 
tree nourished first silk-worms and then goats.” That work, however, 
on fish-culture was not by  Pauli; it appears to have been composed in 
the third century A. D., and has been long lost, but there exists a quo- 
tation from it in a work entitled (‘ Important methods of inaintaining 
population,” written about a century later, which mill serve as an intro. 
duction to the subject in hand, promising, that while carp, especially, 
is the most frequently reared by artificial means, nearly every species 
of Cyprinidce, bream, tench, roach or rudd, goldfish, &c., is SO raised. 
(‘ Now, of the five modes of rearing animals, by far the most prodw- 

tive and valuable is fish-broeding. Let tho pond be an acre in extentr 
(depth not stated, they are usually lms than 8 feet) ; construct in it 
nine stone islets, each having eight inlets or bays, a yard below the sur- 
face of ithe water ; select 20 spawning carp’ and 4 males, all 3 feet long j 
deposit them noiselessly during the mouth of March. Two months later 
place in the fish.pond a turtle, two months later a couple, and after t~ 
like period 3 turtles, by which time there will be 360 carp. The tur- 
tles are to prevent their being transformed into dragons and flying 
away.t The object of the islets and bays is to afford greater space for 

*Ravines at Snowy Valley, Ningpo, abound in hivcs, which, by their droppings, 
nourish a variety of the carp family, a bream, imparting t O  tho fish a peculiar flqvor. 
What gives mutton from silk districts its excellence is the mulberry leaf. 

t I’his refers to a belief that  this prolific fish changes into that fabulous monster. 
1x1 the Yang period, when Taoism was in the ascendant, carp were held sacred i when 
netted, the lam required their restoration to  the stream, and sixty blows the 
Penalty for eating one. 

~ 
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the fish in their sinuous voyages, for the more a fish travels, the fatter 
and bigger he becomes. The pond should present the features of a 
river or lake. The pond will be found to contain 

First year. I/ T h i r d F l  

Length. Length. pgg , 

- - - -~  I -11 ____- I -I 
lfoot ..... 150 000 lfoot ...-. 100,000 
2 feet ..__.I 10: 000 1 2 feet . . .-.I 60,000 I 
8 feet ..__. 450,000 8 feet .. ~. . 60,000 

40,000 4 foot . . - -. 

‘( Retain 1,000 of those that Are 2 feet long for replenishment ; send all 
the rest to market. I n  another year the number will exceed all calcula- 
tion, and they require no feeding ; hence the value of: carp-culture.”, 

It is the practice in some places to feed them with grass, straw, rice, 
wheat bran, &c., according to the nature of the fish. Ponds are less 
elaborately constructed by moderns, but to a certain extent the ancient 
model is conformed to. The narrative will appear less overdrawn when 
the nature of the soil to  which the writer refers is considered ; for the 
IaBelets and pools of reclaimed deltas, containing perhaps the most 
fertile alluvium in the world, its land and water teeming with animal 
and vegetable life, afford profuse supplies for the sustenance of fishes. 

Although the author sqys the carp maintain themselves, there iscon- 
siderable attention paid in many places to supplying them with grass, 
straw, aquatic plants, and rice or wheat ,bran. 

A modern author recommends three contiguous ponds in a fertile soil ; 
a small one, about 10 feet square, 7 or 8 feet deep, with a pool half that 
size, and 2 feet lower, the bottom of which is to be well pounded; a 
middle size, 20 to 30 feet square, a t  least something over 5 feet deep; 
and a large one, two, three, or more hundred feet? according to the ex- 

dent of culture desired. The larger ponds should be a t  their northern 
ends a foot deeper, to afford a cqol gathering place for their ipmates ; 
and into that portion the food should be cast. 

In  April, stock the small pond with 600 bream and 200 tench an inch 
long, feed t h m  a t  regular iutervals twice a day with grass, or, in de- 
fault of grass, shells of eggs that have been preserved in salt, which 

. should be kept in store for that purpose. In  June arrange for the 
transfer of the fish to the middle-sized pond, by spreading out a sheet 
supported by poles; scoop out the fish with a cloth net, place them on tho 
sheet, and make a separation, the bream and tench by themselves (all 
other fishes being sent to market), to be placed in the zniddle-sized pond, 
which is to be prepared in the spring, by removing its occupants to the 
large pond, draining and plantnig it with au aquatic vegetable (Semam 
thenvum ?) when the bottom is half dried. By April this plant will have 
attained its growth and afford nourishment €or the fish. In February 
or March following transfer them to the large pond, when they will he 
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found to weigh 4 or 5 pounds, and in the last reservoir, by autumn, they 
will become a pound or more heavier, and there they may be fed with 
old straw, chopped and mixed with pond mud or clay ; straw saturated 
with wine is best ; the compost rolled into balls the size of a bowl is to 
be thrown a t  night into the deepest part of the pond, when it is instantly 
swallowcd. The same is used for the second-sized pond, bdt chopped 
finer and cooked in water befbre being mixed with earth. Sweep goats' 
or sheep's droppings into the pond for the tench, on which secretion 
the bream fewt, thus saving grass, but this is slightly detrimental to 
the animals. I f  duck-weed is not  thinned out the fish will die from over- 
crowding. 111 a hundred days tho fish in the large pond should have 
250 pounds of straw. They are marlretable in October or November. 

In the autumn they hang them up to dry near the chimney, ,and in . 

spring cast them into ponds. The vitality of these ova is remerkable. 
If, says one writer, wlien they are dried, they are kept from contact 
with selt, they will hatch three years afterwards. Desiccated places, 
that have not been reached by mater for ten years, on receiving that 
eleinsut have immediately aflorded fish. They have been observed on 
banks froin which water has receded for long periods, and again at- 
tained its former level. 

The la,custriue region of Suchau supplies neighboring departments 
with carp and its congeners. When captured in the lnkelets the min- 
nows are only a lino in length, but they double that daily for some time, 
and require t u  be dispatched with all possible speed to their places of 
designation. To fhcilitate that oporation, barriers that are closed by 
night to all other boats are required by law to be opened on the ap- 
proach of vessels freighted with young fish. 

From the chief of those laltes (the Taihu) the imperial gardens were 
once stocked by cutting grass from its banks having impregnated ova; 
the grass was dried and safely conveyed to Shmsi, more than 1,000 
miles distant. On the upper tidal portions of the same district, a t  flood, 
waters are admitted into fish ponds, where marine and river con- 
geners of the carp an inch in length are reared for the Shanghai market; 
and although they feed exclusively on mud, in the space of six months 
they attain a larger size, not often having an earthy flavor. 

within the scope of the inquiry submitted to me, yet amateur carp cul- 
turists may expect something in relation to the unique goldfish, as this 
(Uhehkiang) province is their original habitat, whence they have spread 
over the m9rld. I shall not be pardolied if I wholly ignore those varie- 
ties of Cgprinidcu. Their study merits attorition from naturalists who- 
investigate the modification of species through cultivation and cloiiief+ 
tication, a subject that does not require to be considered in this paper. 

Approximatively, the eleventh century A. D. may be assigned as 
the time of the first observation of those fancy oarp, although a Han 
author appears to allude to them. 

Carp that are bred and reared for ornainent do not probably come ' 
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till the numerous varieties come from a black species j in domestica- 
tion they are first black, subsequently going through soreral changes j 
those that become white change to silver or yellow, the black becom- 
ing red and then golden. Some of the white are so nearly transparat  
that their viscera are visible. What was for many ages cultivated as  a 
secret ark has become public, although the popular belief that their 
colors were due to red.headed worm found in garbage (probably an in- 
vention of carp-culturists) still prevails. Much of the art  consists in 
affording due amounts of shade and sunshine, in the course of their 
growth, and in changing their water; not more than half is to be re- 
moved at  once every fourth or fifth day. 

They are no longer considered edible. Their food is the larvae of in- 
sects that are skirnmed from the surface of stagnant waters; still better 
are the ova of shrimps, given but sparingly. Aquatic plants float in the 
jars in which they are kept. Those receptacles which, are old, or haro 
been used as latrines are preferred j they hold half a hogshead of water, 
and are sunk half way in the ground ; thsy must be without rims. 

Perhaps the origin of abqormal carp ma8y be referred to a fish that 
partakes, according to description, of the carp and bream that is found 
in the chief' river of Choblciang, Chientang. It j s  I' fire-colored [varie- 
gated] or from a many-colored carp found in an ancient vel1 in the ad- 
jacent province, Kiang.Si, with ,four caudal fins, like a dragon." I n  
droughts it was taken to the Palladium Temple, and invoked for rain ; 
when put iuto the lake i t  found its way back to the well. Disease had 
probably something to do i n  the production of some of the markings, 
for an author feebly combats the vulgar notion that they are due to an 
eruption. Carp generally, and many fish, suffer €ram a disease that is 
indicated by whitish spots on the body. 

The normal golden carp, of Chehkiang, has congeners in caves and 
obasms of' Piehohi 'Mountain, in Shensi ; '' golden-striped carp," and 
a tortoise-shell variety are found in Hpnan. 

Red eels and red turtles are met with, though rarely, probably being 
spontaneously produced. 

Foreign writers on China have stated that the Chinese skim impreg- 
untecl fish eggs Srom the surface of the rivers, and that they are hatched 
iji pools. This is such an extensive couutry that one should hesitat0 
to deny any statement respectiug it which is uot obviously erroneous. 
I can only say vith regard to tliis matter that after much inquiry Ia1u 
unable to confirm the statemunt, though it has been authoritatively 
made. Possibly it arose from the common practice or collecting the 
larvae of mosquitoes sild other insects j which is an important iiidustry 
in itself. 

Interspersed through various ichthrological essays a .fern remarks 
occur on the treatrneut of fish ~nal~idies: Parasites of the size aud 
shape of flattened pass attack carp and otlier fish; waters from inounb 
ain streams bring poisonous matters from serpents, which give origin to 
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infusoria and parasitic animals, causing fish to become emaciated. The 
remedy is foiind in throwing in some pine leaves, which will cause the 

' parasit,es to disappear. 
There is a distemper which causes fish to float helplessly on the sur- 

face of the water. It is caused by their eating the droppings of pig- 
'eons, or by washing grass-cloth plant (Ninen) near to the pond, which 
causes them to float in the same manner. Treatment: night-soil. Eat- 
ing their own secretions too freely induces a like disorder; subject them 
to the same rcmedial agent. When fishes are found floating on their 
backs they will soou die. 

A curious statement is made respecting an olden-time direction to 
quicken the hatching of bream. '' Open a bream with a bamboo knife, 
place in its abdomen some brassica pounded with mater and a minute 
portion of quicksilver, roll up the fish in the same vegetable and sus- 
pend i t  forty-nino dags, then reopen and deposit the fish in water, and 
almost immediately the ova will become fish." That, member of the carp 
family, like certain Chondroptergii, must have been impregnated before 
secreting ova. - 

The rocky creeks of the Ohien tang prove fatal to young carp, bream, 
and tench, from colliding with stones, which suggested the construction 
of ponds on tho banks for preserving them. The minnows perish unless 
the pond is emptied and fresh water let in, with Some bruised banana 
-leaves, wli~ch mill restore them to health. lT%dies that as small fry hare 
been nutured on the yelk of eggs are sterile. In  supplying ponds a i th  
duck-weed or other aquatic plants, be careful lest the ova of mullet, and 
the like, should be adherent ; those fishes are destructire to all mem- 
bers of the carp family. To protect ponds from pigeons' droppings, 
grape-vines should be grown on trellis-work over ponda. 

When ponds are too deep fish sufler from cold, and also in winter 
when confined to ponds that are too small. When the frontal foramina 
of C?jprinida. do not freely open when young, their growth is arrested, 
and if that obstruction should coutiune for a year or so they mill die ; 
such are to be sent to market. 

Decoying male fish of the carp family by imprisoned females is well 
knomu to be a common practice in this country; on the other hand, iu 
the sha8110w, clear mountain streams of Chehkiang, males are used to' 
entrap females, one being tied to a string and dropped into a brook, 
when ho is seized by a lerge nuinbor of the other sex. Seiaiug him by 
their mouths their tenacious hold enables the Chinese fishermen to 
grasp with his hand as many A S  ten at a time. 

The foregoing relates mainly to the marshy coast region; inland, 
carp ciilturo oommunces by nettiug carp miniiows in tho Yangtse. In  
the  spring that great river is the resort Of many thousand carp-catchers, 
who come from distant regions to  pursuo their vocation ; coming from the 
head of tide-water at Kiukiang, nearly :is far up as the gorges or rwids at 
Ichang, a distalice of GOO uiiles. So importalit is that con~mercinl fish- 
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CUI ture considered that the Government supplies needful appliances 
for the occupation, reimbursing itself by an impost on the first harvest. 

Stakes planted a short distance from the shore a t  right augles and 
under shelter of projecting points, afl’ord support to netting gear, which 
are placed to receive the newly-hatched carp as they descend the stream. 
The fry, about & inch in lengthj are removed to jars placed on thd 
bank, and fed on a minute quantity of. the yelks of boiled eggs mixed 
with bran; later, on aquatic grass (Hydropyrum latifolium). The jms  
are stored in junks, and when well laden the finny freight is conveyed 
up the aHuents and lakes of the Yangtse, supplying agriculturists and 
fish-dealers, and thereby coutributing largely to t h e  food supply of the 
Great Valley. Parrnera stock their ponds, fish-dealers their inclosures 
in lakes and rivers, and humbler husbandmen purchase a few to inclose 
in cages which .are fastened to water-banks. 

Hydropyruq 
latifolium is given to the young of all fish. Wheat and rice brau are 
given a t  almost every state of their growth, but often when they have 
matured ther are left to providc for themselves. Some fatten on grass, 
and are called i‘ grass carp;” some on snails, “snail carp.” It is recorn- 
mended to place the animals when young in a tank or very small pool, 
and afterwards temporarily in a larger place, having grassy banks. 

When they arc a foot in length they should be transferred to large 
fish-pouds. In autumn all that are found not to have grown are 
to be removed and sent to market as hopelessly stunted (the largest 
carp are 7 or 8 feet in length). Domesticated fish are not to be left in 
shallow ponds in winter, lest they perish from cold. Willow trees 
8hould not overshadow n pond, as their flowers are poisonous to fish. 

Nothing is said by the Chinese to indicato that they resort to manual 
operation in artificial fecundation--pressiug out spawn and milt. 

I n  concluding a subject that is far from having been exhaustively 
treated, it may be worth while to add that one of the Cyprinidm, a tench, 
was Ibrlnerly utilized in tlie hills of Canton for reclaiming and fertilizing 
wild land. A piece of jungle was terraced and leveled, water let in 
from above, or by water-wheels from below, and the place stocked with 
the fish, which, in a year or two, grubbed the grass and roots and fer- 
tilized the ground. Thc fish were then Bent to market, and their pasture 
planted with rice. 

It is almost superfluous to remark in these desultory notes that culti- 
vated carp arc inferior in flavor to the free-born and wild. 

I have not described minutely the carp-catching appliances used on 
the Yangtse, as models can be procured if it should be deemed of 
sufficient importance.* 

When first taken the minno,ws are fed on aquatic grass. 

CUSTOM.HOUSE, WENOHOW, ~liehkiang, June, 1885. 

*This paper is roprintad from tho Chinese Recordor, June, 1885. 
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59.-TRE S A R D I N E  CANNING I N D U S T R Y  O B  E A S T P O R T ,  ME. 

B y  N. H. HEMP, aIId othCI*s.  

[A petition to tho Secretary of the Tr~nsnry.] 

Whereas by the expiration of the Washington Treaty of 1873 on the 
1st day of July next, animportant industry, which has originated since 
it$ ratification, and which is purely local to this border town of East- 
Port and the adjacent town of Lubec in the State of Mairie; and where- 
as by such terii:ination of treaty with the Canadian Government this 
said industry, mliich is the packing and canning of American sardines, 
is threatehed vith utter annihilation, me, the undersigned owners of 
factories a t  Eastport and Lubec? Me., respectfully beg to represent as 
follows : e 

(1) Tho industry of packing American sardines originated in this 
town of Eastport ten years ago, and there is invested in it a t  the present 
time capital of not less than one niillion of dollars, of which a large 
proportion is in factory buildings, machinerg, fixtures, tools, and im- 
plements. 

( 2 )  There are eighteen factories in Eastport and four in Lubec, ~ Q W  

Wholly engaged in and dependent on this industry, and ernploying‘sev- 
em1 tliousand operators, pa’rtly ibrmer residents of these said towns, 
nnd partly people from other parts, drawn hither by the necessity of 
t$e factories for help. 

(3) Maiiy of these people hare settled here and acquired real estate, 
trusting in the permanency of the industry. 

(4) The towns of Eastport arid Lubec Iia17e no resources for business 
(?xcept fish, the caiining of Ainerican snrdines forming the most promi- 
nent fentuye of their occupatioii. Of the fish used they receive fully 
two-thirds from provincial waters, beiug situated 011 the border, 

(5) The fish used in this industry are sinald herring which have LIO 
other commercial value. 
Nied to fertilizing purposes only. 

(6) The provincial waters in tho vicinity of these said towns abound 
i I 1  them and fiirnish a11 iiicxhaustible supply Qf the kind reguired in tlie 
s;lrcliiie business, while, owing to local conditions, but a slnall’proportioii 

obtaiuable Dom American waters. 
(7) The fish are bronght i:i fresh, and owing to their delicacy are Of 

such perishable nature that they must be put through the process of can- 
I’ilfg ivithout delay. 

(8) The fish are in best condition from July until December, and ar0 

Before tho era of this industry they were ap- ’ 

Bull. U. 8. I!!. U., 85--16 
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prepared' after the manner of French sardines, affording a palatable, 
cheap, and wholesome food product, in great demand throughout the 
United States and an article of export to Europe. 

(9) It is therefore a t  the opening of the season for canning fish when 
the said treaty terminates. 

(10) A large and valuable amount of material is used i n  this indus- 
try, which greatly benefits other business in and out of the State of 
Maine. 

Now, if from any cause this well-established and generous business 
should fail, it would be an irreparable loss to the undersigned and their 
employees, to these towns and other sectims of the country. 

While our Goverument has a t  no time derived a reventie from the 
importation of these small herring, i t  has on the other hand profited 
indirectly and largely by this-industry from duties on tin plate and pig 
tin, of.which articles it is estimated the industry requires from $150,000 
to $200,000 annually, with a steadily increasing demand. 

Under the tariff which will take effect 011 July 1 next, and which pro- 
vides a duty of 50 cents for every 100 pounds of fresh fish imported 
into the United States, except on fresh fish for immediate consumption, 
it becoples a question whether these small herring, which but for this 
exclusively local industry have no commercial value, shall be considered 
dutiable, or whether, forming as they do the base and necessity of this 
important and growing enterprise, an exception shall be made iu its 
favor and for its maintenance ; furthermore, as nothing will save these 
very perishable fish for food purposes except prompt canning, we re- 
spectfully beg to submit whether this may not be considered tantamount 
to immediate consumption. 

In  the event that a duty should be exacted on the fish in question i t  
mould grievously cripple, if not utterly annihilate, the American sardine 
industry, which erezi now is, and for a year past has been, suffering 
from the general depression of business. Compared with the cheapness 
of these iish, the specific duty of 50 cents per 100 pounds is exorbitalit 
to the last degree, being far in excess of the ordinary cost of the fish. 
But a duty of 50 cents per 100 pound8 imposed on €he gross weight 
means to the factories a duty of GG6 ceuts on the net weight, for in 
trimming the fish for use a loss in weight of not less than 339 per cent 
is experienced. 

The market value of American sardines having been established and 
regulated by the cost of the fish, this charge would inevitably result in 
driving American sardines from our own and foreign markets, in favor 
of foreign industries, and would entail heavy losses to fact,ory owners, 
and inflict untold mimry on a large number arid worthy class of Amer- 
ican citizens. 

NOW, therefore, in consideration of the facts stated above and iu view 
of the imminent danger which threatens these communities, your pe- 
titioner8 earnestly pmy that you mill instruct the collector of this port 

' 

. 
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io permit the importation of the designated fish, for the purpose stated, 
free of dutj7, and that you will give this matter attention a t  your ear- 
liest convenience, considering that but a few weeks intervene nom, and 
if not passed upon before the 1st of July, it will seriously affect the- 
interests and welfare of these oommunities. 
. EASTPORT, ME., May 25,1886. 

, I  

6O.-YOUNQ TBOUT DESTROYED BY DIOSQUITOE8. 

B y  C. I€. MURRAY. 

[From D lettor to Prof. S. F. Baird.] 

I n  the middle or latter part of June, 1882, I was prospecting on the 
head-waters of the Tulnichie Creek, in the Gunnison Valley, Colorado. 
About 9 oklock in the morning I sat down in the shade of some willows 
that skirted a clear but shaltllow place in the creek. In a quiet part of 
the water where their movements were readily discernible, were some 
fresh-hatched brook or mountain trout, and oireling about over the 
Tvater was a small &warm of mosquitoes. The trout were very young, 
still having the pellucid sack pafTing out from the region of the gills, 
with the rest of the body almost transparent when they would swim 
into a portion of the water tliat mas lighted up* by direct sunshine. 
Every few minutes these baby trout-for what purpose I do not know, 
unless to get the heliefit of more air-would conie to the surface of the 
mater, so that the top of the liead was level with the surface of the 
water. When this was' the case a mosquito wonltl light down and irn- 
lnedintely transfix the trout by inserting its proboscis, or bill, into the 
brain of the fish, which seemed incapawe bf escaping. The mosquito 
would hold its victim steady until i t  h:1d extracted d l  the life juices, 
mil when this was accomplished, and it would fly away, the dead 
trout would turn over on its back and  float down the stream. I was so 

* interested in this before unheard-of destruction of fish tliat I vatched 
the deprerJations of these mosquitoes for inore than half an hour, alii1 
in that time over twenty troiit were sucked dry and their lifeless bodies 
sent floating away with the current. It W ~ S  the only occasion when I 
was ever witness to the fact, and I have been unable by inquiry to as- 
certain if others have observed a similar destruction Of fish. I am sure 
the fish were trout, as the locality was Quite near the SIIOIT line, and the 
water W ~ S  very cold, and no other fish were in the stream a t  that altitude. 
prom this observation I a m  satisfied that great numbers of trout, and 
Perhaps hfant  fish of other varieties in clear cvaters, must come to their 
death in this way; and if  tho fact has not been heretofore recorded it 
is important to those interested iu fish-culture, 
, PENVEX, DOLO., JuZy 22,lSSEj. 

' 
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6 1 . d h E B I C A N  J?ISII EEINC ACCLIRIATIZED IN FBANUE.  

B y  C. RAVERET-WATTEL. 

[From his annual report on the doings of the French National Acclimatization Society 
in 1883.*] 

Two valuable species of American fish are in process of sccIimatiza- 
tion in Prance. One is the #almo fontinalis, which is now increasing 
rapidly ; the other is the Salmo quinnat (California salmon), a species tbet' 
is also increasing and that has been found in many of our watercourses, 
Thanks to the kindness of Prof. Spencer F. Baird, it has been possiblo 

'for us  also to continue during the past year certain interesting experi- 
ments in acclimating other species. Indeed we are indebted to-Pro- 
fessor Baird for generous shipments of the eggs of three fish, whose 
acquisition in our inlmd wsters would be very advantageous. These 
are the American Great Lake trout (Salmo namaycush), whitefish (Coreg- 
o n m  albus), and la'ke salmon (Salmo salar var. sebixgo). The Salmo 
namaycusk is a trout of very rapid growth, as bas already been stated; 
the Coregonus albus, with its delicate and firm flesh, could advantage- 
ously take a place beside thefera and the lavaret ; end the lake salmon 
or landlocked salmon, as it is called in the United States, which is a 
non-migratory fish, would esp6cially suit for stocking our inland waters; 
and perhaps even it could be used for restocking rivers obstructed by 
dams unprovided with fish-ways. In spite of the length of the voyage 
the difhrent lots of eggs reached us in the best possible condition, which 
good result must be attributed largely to the excellent care bestowed 
Upon tho shipments by Mr. Fred Mather, who wats kind enough to at- 
tend to packing the eggs. 

While these shipments of fish eggs put us under new obligations to Pro- 
fessor Beird, other gifts were generously made us by the German Fish- 
ery Association. The president of this association, Von Behr, forwarded 
to us some eggs of di8ment species of salmon, such as the grayling(Sa1mo 
salvelinus), the Lake Garde trout, known under the name of carpione 
(8almo carpio), and two.speoies of whitefish (Coregonus marma and C. 
albula), which must be classed among tho best food-fish. 

A medal of the second class was granted to Professor Valery-Mayet, 
of the National School of Agriculture at Montpellier, who has given us 
most useful co.operation in spreading and popularizing American 
salmon. These fish from the New MTorld are more appreciated every 
year, and, thanks to Professor Valery-Mayet, are now found in the. Med- 
iterranean. t , 

*Bull. &tens. de la Soo. Nat. cl'dcolimatation de  France, May, 1884, pp. 117 and 134. 
t For report on salnion o:riight in the rivers Aude and HBradt, aee prof. Valery- 

&fayet's statement on pago 260 of this volume.-EDITo& 



BULLETIN OF THE UNITED STATZS FISH COMMISSION. 245 

W.-THE FIS'IXERLEB O F  PENLJACOTAA, PLA. 

B y  SILAS STEARNS. 

The fisheries a t  this point have not been $0 successfuI slid 1ucr:ative 
as usual during the season that is just ending, mainly 011 account of' tlie 
boisterous weather that prevailed. 

In the redknapper fishery it was expected a t  the beginnitig of the 
Season that there would be a great improvement in the catcli aiid in 
the regularity of supply, because of the iritroductioii into the busiacsv 
of Iarger vessels, better crews of fishermen, arid some improved inc.tliotle 
Of capture. But while the well-equipped vessels proved admii*ably 
adapted to the work, the supply of fish was but little better tlmi that 
Of former seasons. This circumstance is due to the fact that the red 
Snapper is becomiug less abundant and is being taken at  greater dis- 
tances from the market, and that during the very windy weather fishiag 
or searchiag for the fishing grounds is impracticable. 

In  addition to the old fleet of red-snapper catchers, tliere wc;Po three 
well-fitted vessels, carrying crews of 10 or 12 men each, that were made 
up at Portland and Gloucester, and who were believed to be experts iii 
their profession. There was also einployed the schooner Uciiriettn ' 
Frances, of Boston, a 75-ton mackerel catclm, with a, Portland crew of 
18 men. One of these vessels, in charge of Oapt. D. E- Collitis, of Glon- 
cester, had an outfit of trawjs, such as are used a t  Gloucestcr aiid Port- 
land for haddock; but these trawls, after several thorough trials, were 
laid aside for the old hend.line gear, as they did not prove to be so 
effective. 

The experience of this winter, even with its bad weather, has not 
enabled the fishermen to determine whether an outfit so expensive as 
that of the Henrietta Frances will be profitable, owing to the fwt  tlint 
there were but few times during the seasou when she went to sea, 
that the small vessels of 30 and 40 tons did not go,.and oren on tlie 
fiiehing grounds the smaller vessels would be a t  ?or% quite as long. 
There is, hovever,'an advantage in Guch a vessel, in her ability t o  ~nako 
longer and quicker passages, and in having plenty of room for the storage 
of ice, which will receii-e greater consideration as the fishing ~rountlx 
are found farther from the home market. 

During this seaaon the vessels of 35, 40, and 60 tons have been tlio 
most profitable, especially those without L L  wells." The smaller '*~e11 " 

Smacks made small and infrequent catches tlirough the winter, a i d  tlio 
market would have been bare much niore than it was had the depend- 
ence been wholly upon them. 
, The following figures show the gross stoclc of several of the vessels 

for the winter: Henrietta Frances, of 75 tons, $3,200; John Pew, of 42 
tons, $6,811 j a, 8. Rowe, of 66 tons, $3,000; Sarah L. Hrtrding, of 30 
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. tons, $2,927; Clarence Barclay, of 25 tons, $2,000. The expense of 
landing that value of fish was so great that there mas practicdly nothing 
left for the share of the vessels. The crews are generally hired by the 
month, the captaiu, however, receiving a share. The ordinary fisher- 
man receives $25 per month; tlie cook, $30; ant1 the mate, who stows 
the  icc and fish and is geueral leader of‘ all work, $40. The crew of the 
Henrietta Frances, who mere on shares, after the Portland fashion, re- 
alized about $25 per moiith for the season. 

As an iustance of the uncertuinty of success attending this fishery I 
mill state that several skippers, who are ususlly very successf‘ul on tile 
Now TS~igland coast, hare rnadc €requent fhilures here, wliile exerting 
themselves to the utmost to prevent it. In tliis climate zl fishing trip 
caniiot be prolonged as  i t  cati be farther north, because the supply of 
ice is sooii melted, or else tho fish will be unsalable when landed. 

The unusually cold spring delayed the ~ U L I  of shore fish, as pompano, 
Spanish mackerel, bluefish, &e., fiilly a month. They appear generally 
by the first of March, while this season they dit1 not come until the first 
of April, when the best demand for them was over. 

The Spanish maclierel was the kind first caught this year, and they 
seemed to come on tlie coast a t  all poiiits simultaneously. Boat after 
boat came to the market loatled, the crews reporting that they coiilcl 
hare taken all that they waiiteil. The liglit d e m s ~ i d  was soon supplied 
ant1 a good niauy fish mere thrown away, either a t  l’c~nsacols or at the 
interior cities whither they liad beeu sllipped. I t  \vas a t  this time that 
the spring 000d of lslte fish came into the western markets, crowdiog 
out Gulf fish by their cheapness. When tlw deruaud for Spaiiish ma&- 
ere1 became so light, the Pensacola fishcrmeii stoppod catching mort? 
than could be uscd i l l  the city. During the inouth of April they havu 
been’ extremely abdiidant along the coast ; aud are iiow, at  the first of 
May, just enteriug the bay. This run of m$clierel is of a larger size 
than is remembered :is having occurred before iu ten years; It is usual 
for them to appear in  schools a t  tlie mater’s surface off shore as eayly 
as the middle of‘ February or the first of March, and then in March and 
tho first of April to straggle along the sea-beach irt pursuit of 6 ‘  bait,” 
as they are inoviug toward the bajs. There linve been seaso~is when 
the mackerel would be abundant off in deep w:iter, arid but very few 
would be seen or taken in seines doug the shore. This year they see111 
to be mainly in shoal water and iu greater numbers than eror before 
known here. 

A great many were 
talien farther south, in the vicinity of Tamps, and shipped from Cedar 

- Keys. These were placed on tlie market earlier thaii the fish arrive a t  
the Peusacola section, ant1 while tlie tleinxiid for fish was good. A t  the 
beginning of the pompano run hcrc?, a car-load of tliem mas Nhippetl 
from Cedar Keys to Now Orleans, wliere they mere sold cheaper than the 
Pensltcola fishermen expected to receive for their catch. So far, the 

‘ 

Pompa~os  have not been as ab11iIdiInt as usual. 

* 
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Pensacola fishermen have caught all the pompanos that they could and 
have sold them readily, although at  a low price. It is probable that 
there will be a good many taken in May, and as they become less abun- 
dant elsewhere the prices will be better. 

Bluefish did not appear until the last of April, and none l~sve  been 
seen in a large body. Tliry are caught in company vitli Spanish maclr- 
ere1 in small loth. The bunches are small in number and tho fish sninll 
i n  size. It is stqange that there are so few largo bluefish on this coast 
similar to those found on the Atlantic coast. Bluefish will likely be 
caught all suumcr iu con&derable quantities, although the fishermen 
do not expect as good o run a s  usual. 

The following figures are given to show the difference in the catch of 
these shore fishes of the past two seasons, from the first run to the 1st 
of May. In 18S4, the season began the 1st of March, and in 1885 i t  
began the 1st of April. Pompano, 1884, 10,632 fish ; 1885, G,DSS fish. 
Spanish maclrerel, 1884,33,212 pounds; 1555,121,931 pounds. Bluefish, 
1884, 30,560 pounds; 1885, G,000 pounds. The prices of 1885 have av- 
eraged one-third less than thase of 1884. 

. 

PENSACOLA, FLA., N a y  1, 1885. 

G3.-PROP08ED T R A N S M I S S I O N  OI" SAJAMON EGGS TO CHILL A N D  
J R l P O R T A T I O N  OW C R I L I A N  SPECIES O B  FISBES. 

B y  JUAN DE L A  C. C E R D A .  

On sending the salmon spawn to Ohili it will necessarily liave to be 
under the charge of some competent person, who must not only know 
how to overcome the difficulties the voyage presents, but also to super- 
intend their hatching in Chili and tlie preparation ofthe fish at the first 
period before letting them loose in the rivers. 

In a word, what we want to realize in Uhili is the establishmeiit of one 
or 'Inore hatc1ii;ig houses, taking as a model those of the United States, 
riot only for the introduction of salmou, carp, and other foreign fish, but 
likewise the study of ours, of whichup to thepresent verglittleis known, 
since no one has taken the trouble to study them from an industrial point 
of view. 
In order to carry out the wishes of my government to make a con- 

tract with the person who is to  take t@ salmon and fit up the hatching 
]1Ousee, I liave seen several persons in this city who have been recom- 
Illended to me as coinpetelit in this branch. Up to the present, however, 
1 have not entered into any arrangement with any of these gentlemen, 
as the epoch for realizing this enterprise is still distant, being in the 
months of September a@ October ; neverthaless, the necessary prep&. 
rations must be made in August. 

prom what I ~rnow of some OF tlie rivers in California, as the Sac- 
ramento, Sail Joaquin and its affluents, I can as8ure you that it would 
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be easy to stock the rivers in Chili with salmon, as they are as suitable 
as the rivers in this country. The temperature of the Chilian rivers is 
genefally from 400 to 600 F., and, with the exception of one or two, 
all the rest, which exceed fifty, are of clear water, of gentle current, 
and some of them have their origin in lakes of great extent, such as 
Llanquihue, of 740, and Nahuelguapi, of 1,260 square kilometers. 

The fish of Chili worthy of being studied and brought to this coun- 
try are the following : 

The Lisa (Mugil chdensis) is a fresh and salt water fish, resembles the 
common mullet, is about 3 feet long, and its body is oval-shaped, cov- 
ered with fine silvery scales, which give it a smooth aspect, hence the 
origin of its uame,. Some of them weigh as much as 20 pounds. Its 
flesh is white, tender, and juicy, and of so delicate a taste that I veu- 
ture to assert that neither in this country nor in Europe have I ever 
eaten any other superior to it. It is found in few places in Chili, the 
principal being a small lake found on the Convent0 estate, about 55 
miles from Valparaiso, and about the same distance Irom Santliago, 
formed by the river Yaly a t  its entrance into the Pacific Ocean. The 
waters of this lake are perfectly sweet in winter, and very brackish in 
Nummer, and yet this fish lives in both seasons, as is proved from its 
being caught all the year rounci. I am not acquainted with any dotails 
respecting its reproduction and habits j for that reason I think it would 
be worthy of study on account of t h e  importance of its flesh. 

Another fish of iniportancc which lives exclusively in freshwater is the 
Pejerey( Oyprinus regius), or kingfish. Its ordinarylengtk is ?bout1 foot, 
and its weight from 1 to 2 pounds. It has fine and silvery scales, like that 
oftheLisa, and its flesh is fine and delicate. This fish is found in almost 
all the Chilian rivers and lakes, but where i t  thrives best is in the lake 
of Aculco, about 40 miles to the south of Santiago. There some aro 
caught a foot and a half long, and more than 3 pounds in weight. 

Among the sea fish the Robalo (Zsox c7Lilensis) is notable ; its flesh 
is excellent, and It is found along the Southern Pacific coast as far as 
Cape Horn. In  some parts, as in Chiloe, it is found in such abundance 
that the inhabitants of the ooast dry and smoke it, and in this way 

I they carry on a very fair trade ; its leugth exceeds 3 feet. 
Another important sea fish is the Corvina (Sparus cliilemis), which 

usually reaches G feet in length, and is esteemed. for its excellent flesh. 
Among shell-fish the Choro (Mytilus chorus) is worthy of note. It 

inhabits the suUmariIie rocks of the Island of Quiriquina, opposite to 
the port of Talcahuano. The length of its shell is generall$ about 7 
inches, and its breadth 34 j its flesh is of a y.ellowish white color, very 
savory and much esteemed in the country. 

Scientific details respecting these fish and shell-fish are probably to 
be found in tho Natural History of Chili, by C. Gay. 

CONSULATE.GENERAL OF CHILI, 
Salt l?ranoisco, Gal., May 9, 1885. 



BULLETIN OF THE UN~TED STATES FISH COMMISSION. 249 

, 64.-OARP OULTUBE I N  OHINA.* 

By E. J.  SRIITNERS. 

[Dispatch No. 125 to tho State Department.] 

The cultivation of carp from the spawn in this province appears&) be 
unknown. This may be attributed to the great abundance of this de- 
scription of fish to be found in the Yangtse and in the numerous canals 
which intersect the province. 

Very small carp are preserved alive by the fishermen and sold in the 
markets to the farmers, yho place them in their irrigating ponds, whel'e 
tliej are fed until large cnough for use. In the adjoining province of 
Anhui aud in that of Eiangsi the collection of spawn in the w?ters of 
the Yangtse has been carried on from t ime immemorial, and forms at 
tbe present time a very large industry. Dundreds of small boats nrritw 
in the Yangtse during the month of April, coming from the Poyang 
Lake and its many tributaries. The spawn is collected in spawn nets, 
which sre made by suspending very fine cloth from two baulboo poles 
which are fastened together in the shape of the letter V. At the poilit 
of the net a basket about a foot square i8 suspended so as to catch the 
spawn which find their way into the net. These baskets are emptied 
several times during the day into large water-jars, where the spawn is 
kept until the bo& is ready to leave with its cargo, the eggs which float. 

, near the surface are considered inferior and are separated from the rest. 
The Chinese &y that the carp's eggs are the heaviest and consequently 
settle, on the bottom of the jars. The water in  these jars is. frequently 
changed during the day and the spawn nourished on gruel made from 
the uplantl or glutinous rice. When sufficient spawn is collected they 
are placed in small earthen jars or bamboo baskets, which are deposited 
on shelves arranged in tiers around the boat. Each boat contains about 
two hundred jars. 

At the end of June the boats start for the pppcrwators of tho Pok 
yang Lake and other tributaries of the Yangtse. During the voyage 
the meter in the jars is frequently changed and the spawn fed on gruel. 
At  diflerent points on tho-route the natives congregate to purcbase 
the spawn, which is gold to them by the measuro. When the boats. 
arrive a t  their destination the remaiuder of the spawn, which has now 
reached a considerable stage of development, is placed in feeding 

. 
____ ... --  __ - 

*In tho latter pwt  of 1884 Mr. John Xnsscll Young, lliu minislorto China, roquesto(1 
tho sovord Uuitod StateR consuls t o  report to the legation on tho snbjoct of cnrp 
clllture in that Empiro. 
hero printed, they roported that carp cnlturo wns iiot prrbaticoil in their districts. 
'%so threo stntemouts havo been tronsmittcd to tho Fish Commission by tho oonrtrsy 
of the Seoretary of &ate. 

With tlic oxoeption of throe ooli~nls, whose statements 
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ponds. Here they are fed on gruel and the refuse obtained after eItr 
tracting the oil from rape-seed. As soon aa.the spawn are large enough 
to determine their species they are separated and the different varieties' 
placed in ponds by themselves. 

From these ponds they are sold to tho natives, who come from dis- 
, tant parte of the couutry wherethere is a scarcity of fish. They carry 
them to their homes and place them in artificial ponds, each household 
having a t  least one, where they are fed on pigs' blood, and, as they grQm 
large, upon worms, small frogs, &c. The carp is the most valued by the 
Chinese for cultivation, because it is more easily transported from plnce 
to place, and is the most profitable on account of its food properties. 
It is said that if properly cared for they will weigh 4 poundu the first; 
year and sttain their full growth in five years, when they will weigh 
from 25 to 30 pounds. 

UNITED STATES CONSULATE, 
Ohinkiang, Kiang-&, January 31,1885. 

B5.-FISH-CULTURE IN CHINA. 

B y  ISAAC F. SHEPHARD. 

[Dispatch No. 111 to the State Department.] 

Ip accordance with the request of Minister Young, I have investigated 
the subject of fish-culture in my consular district, and regret that I can 
obtain only very meager results. I have consulted natives and foreigners 
alike, and have, through an interpreter, sought for and eGamined books 
that treat of the copic. These last give no details and no statistics, only 
referring to  the fact that fish are cultivatecl by artificial means, for the 
purpose of securing food for the populace. From the varied sources it 
is shown that fish-culture is extensively pursued in this region, by gath- 
ering the seed from the Yangtse Itiver, and transferring it to the numer- 
ous inland lakes that abound. Many of these are permanent bodies of 
water,'and many others are formed by the periodic overflow of the 
large river which inundates the country in all directions for many 
miles. These lakes are all stocked from the Yangtse, and the business 
of taking the seed-fish, transporting to the cultivating waters, feeding 
.and recapturing for market or use is one of great extent, although no 
statistics are available by which to estimate it. 

The seed taken is not the spawn of the flsh, but infinitesimally small fish 
themselves. These are caught by sinking nets along the shores of tho 
Yangtse, and when captured are transferred to tanks attached to fish- 
boats, and thence to larger receptacles, usually large water kongs. The 
'nets used are of extreme fineness, SO that scarcely perceptible fish can- 
not escape through the meshes. They are feci on hard boiled yelks of 
eggs, wheat, bran, and bean flour, and on this food they flourish aud 
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clovelop rapidly. The time of taking seed is in the nlonths of May and 
June, when the shores of the river for miles are besieged by fisher- 
men. The water nearest the shores abounds in the hatching spawn, 
aud overhanging banks, quiet nooks, and still waters seem to be 
Savorite breeding places, where development is safe and rapid. I am 
not certairi whether the spawn is originally deposited in these spots, or 
whether it is floated down from lakes having their outlet in the river. 
Both theories are strenuously held by tlie nat’ives, and with the prepon- 
dermce of opinion in favor of Toong-Ting Lake as the depository, where 
the fish certainly abound. 

TRANSPORTING TIIE SEED.-The young fish oncc gathered in tho 
lrougs are at once for sale to  the inland breeders, who buy in Guantitics 
varying accordiug to demand. A few cash will purchase a bucket Si111 
of the scarcely perceptible finny infants, and; swung to eacli eud of a 
coolie’s yokc, is borne to the breodiug poud in tlie iuterior. I learn of 
~ u u h  transportation Sor 300 miles inland from Hankow, and asplong dis- 
tances north and south. Tho ponds in the rear of Shanghai are sup-  
plied with seed-fish from this locality. Such facts indicate the vast 
iniportmce of artificial fish-culture in Cbina, but I can learn of no 
statistics bearing upon the topic, nor can I compass any means of se- 
curing them. 

The v a r i e t h  of fish thus cultured do not seem to be a matter of mo- 
ment to the natives. They do not appear to discriminate between the 
kinds of piscatorial denizens of the river, but literally ‘( all is fish that 
comes to their nets.” Nor am I certain that the carp proper is one of 
the breeds cultivated, as I do not know that fish, and have Sailed to 
learn from exterisive inquiry of its being found here. There is a fish 
constantly in the nmrl~et, however, which greatly resembles the descrip- 
tions of the carp, and is analogous to it, if not the true carp. It is 
reared in great abundance in the lakes, as before described, aud exten- 
sively used; it is large enough to be taken after a period of seven 
months from the spawn, but grows more than double that size and 
weight by longer keeping. They are fed very little after once being 
transfcrred to the lake. 

OTHER msH.-Several other varieties of fish are caught a t  the same 
time and reared iu the like manner. Among tliem are the 6‘ mandarin 
fish” and the “perch.” The former is much more delicate as a table 
fish, but mnch smaller than the supposed carp. 

It is sometimes asserted that the fish-culture is under governmeu t 
control arid regulation, but I do not find such to be an established fact. 
I have inquired of fishermen, who know nothing of i t  j and I apprehend 
that the iinpressiou has grown up from the fact that fishermen have 
used small flags indicating their special piirsuit, and these b>ve been 
mistaken for government announcements. 

UNITED STATES UONBULATG, 
Hankow, Eoo-Pe, Janzcary 3,1885. 
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OO.-FISJH-CULT~BE IN SOUTHERN CHINA. 

B y  CHARLES SEYMOUR. 

[Dispatoh No. 96 to the Stato Department.] 

It must be borne in mind that the Chinese are. not communicative in 
respect to any matter of business in which they are interested, ani3 will 
not knowingly impart any information that may, in the slightest degree, 
be utilized by foreigners, or tend to induce or cause rivalry. ' In glean- 
ing this information I have had assistance from a foreign gentleman, 
who has held official relations to the Chinese daring a residence of about 
a quarter of a century in China, and has had access to sources of knoi~~l-  
edge regarding the various industries of this country to which a com- 
parative stranger could not reach. Through him I have reached many 
facts. 

In  an old and populous country like China, the supply of food is a 
question that demands serious attention, especially when the sub- 
sistence of a human adult has to be restricted, among the masses, to 
a cost of about $2 per month, or about C or 7 cents per day. Eice in 
China is the staple article of food, as wlient and corn head the list 
in America. Vegetables take the second place in the Chinese cuiwine. 
Fish stands next in the list of Chinese eatables; and although t8he 
poor and laboring masses are mainly restricted to rice and vegetables for 
diet, enormous quant,ities of fish are consumed; and to supply the demand 
for fish there are in all the villages, and in the suburbs of the cities, 
pools for fish-culture, and from these pools fish are scooped out to sup- 
ply the markets and peddlers, for sale to and distribution among con- 
sumers: who never buy a fresh fish out of water. 

Enormous tubs containing water are daily filled with live fish that 
are brought direct from the fish-pools in fish-boats, into and through 
which by constant pumping fresh water is carried j and those huge fish- 
tubs carry thousands of fish to the Hong-Kong fishLm&rkets, by means 
of the daily steamers. 

A t  all fish-stands in Canton and in the surrounding country fish are 
thus sold alive, and the consumer makes his own choice. If a pur- 
chaser wants only a portion of a fish, he is accommodated by having 
one side of a fish cut off without getting any bone with t h e  meat, and 
as soon as a buyer iw found for the other side of the fiish the skeleton of 
the fish is hung up to attract buyers mho want a fish-soup or chowder. 
In  this way small buyers are enabled to get portions of fish weighing 
from 2 to 10 pounds, and thus indulge themselves in a dish that cannot 
be obtained every day by the poorest class. 

Fish, then, is in demand everywhere, and no one among the natives 
seems to' be indifterent to this article of food, although it must be 
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stated that few foreigners ever put freshwater fish on their tables, for rea- 
sons which will appear when it is known by what process Chinese fish- 
culture is carried 011. 

CARP cuLruIm.-The carp is successfully cultivated, and nearly all of 
the fish-pools in this and surrounding cities, villages, and towns are 
supplied from one and the samo fish-hatchery. 

The looality where this great fish-hatchery has long flourished is 
known as Kow-Kong, in Kun-Chuk district, in the province of Quang- 
Tung, where fish-culture from the spawn, up to a suitable size.for trans- 
fer to fish-pools in all parts of the country, has been carried on for many 
oent,uries, without any rival locality becoming a successful competitor. 
The business is conducted so exclusively and carefully that outsiders 
are not very miiiutely informed as to tlie exact process. 

The chief peculiarities of tho localit<y known as Kow-Kong are that 
it is in the heart of the silk district of Southern China, and a t  a 
part of the West River (or western branch of the Canton River), full 
of alluvial deposit, undisturbed by boats, with about 12 feet depth of 
water on that reach, +here the river is about half a mile in width and the 
shoro or bank beautifiilly shacled by tkees, and about 90 miles from the 
sea, and subject to moderate tidal changes. 

It is believed, arid doubtless i t  is true, that the refuse silk-worms 
. from the silk-growing district attract fish to that po!nt for food; and 

that the even temperature of the water and its exemption from dis- 
turbance, together with the rich deposit of alluvium, and the ehadi- 
ness of the localit8y, have gircn that Kow-Kong reach on the West River 
peculiar advantagcs as a spawning ground for fish. 

The spewiiiiig season generally occurs during the third aud fourth 
moons of tlie Chinese year, which begins within a week or ten days of 
the western 1st of February. 

The rainy season in Southern China usually begins about-tho 1st of 
March and souietiuies by the middle of February. 

Tho third and fourth months, or moons, of China would correspond 
licarly with our nionths of‘ April and May, or toward the latter part or 
after the middle of the rainy season, extending through three or four 
moons. The fish s1)awn is then most plentilul. The waters being more 
or less muddy and thick at that timo tho spmm cannot be seen in it, 
anil-to ascertain if the spawn has arrived the fishermen have recourse 
to wcighiug a certain qnantity of water, which is increased in weight 
by from 2 to 4 ounces of spawn if the spawning has commenced, accord- 
ing to ibn experienced fis~ierinan’s estimate. The spawn is caught only 
0x1 tho flood title in closely woven bags with wide mouths. The insides 
of the bags are coi~ted with a paste macle Srom the white of eggs and 
flour, which is often renewed as i t  washes away. To this paste the 
spawn adheres. The mouths o i  tho bags are then somewhat closed and 
I q l t  above water while the lower parts of tht, bags &e kept under 
Water with the spawn, and after a couple of days they are removed 

. 
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from the river to fish-pools or ponds which are about 20 feet square and 
1 are fed by tidal creeks from the river, flood-tide water being preferred. 

After about six days the eggs have germinated into small fish. Dur- 
i n g  this hatching process a covering of tree branches is put over the 
pond, about 4 feet above the water, to screen the pohd from excessive 
light and heat and from the influences of capricious weather. When the 
fish are about 1 inch long they are sold to stock fish-ponds in various 
localities where fishermen are raising fish for markets. 

Now cqmes the filthy process of feeding fish which prevails in South- 
ern China. The fish ponds are located a t  every cit,y and village on 
tidal, rivers, streams, and creeks, and at the corner of each of these fish 
ponds is an accumulation of human excrement, which (after undergoing 
mater-rinsing twice to extract urinal properties) is mixed with finely- 
cut young grass and fed to the fish. On this food and the tidal mater 
they thrive and have no other nutriment. 

The climatic conditions of a locality Sor fish-culture are worthy. of con- 
sideration. The temperature of this portion of Southern Ohina ranges 
during the year from 380 to 980 Fahrenheit in the shade, there being only 
a few days, perhaps a week, of these extremes. The temperature during 
the spring months of April and May ranges from 700 to 900, the aver- 
age being from 800 to 850. Ice seldom forms. Once perhaps in half a 
dozen years frost makes a morning appearance, but  quickly vanishes. 

If further investigations of carp cultlure or fish-culture in Southern 
China are desired I can cause a thorough examination of this subject, 
but i t  is impossible to  obtain more definite information without employ- 
ing good men to go and visit the fish.hatchery district, and even then 
every statement has to be tested by facts from various sources. 

I t  is possible that in the archives of the French legation, a t  Peking, 
there may be the results of a, very thorough investigation into the in- 
dustries of China by a corps of experts, who were attached to that le- 
gation when Prancc was represented in China by a minister named 
lie Grenc, about 1544. Among those experts who were eniployed in 
that work were gentlemen who were known to be very competent in 
their rcspcctive departments. Possibly fish-culture received flue atten- 
tion, as did silk and'other branches of industry. 

UNITED s!PATES CONSULATE, 
C~anton, Quang-Tung, December 26, 1884. 

(T?.--NOTES ON THE HAEITS OF THE GOLDEN IDE (IDU8 AURATUB). , 

B y  RUD. WESSEL. 

The golden ide ( I d v s  auratus) likes a cool, clear water. Notwith. 
standiag, it can be kept in p ~ n d s  where the water reaclres a highor 
temperature-from 700 to  SOO. In  clear, cool water, such as spring 
water, thcy will obt&ixi a more briiliaut color then in muddy water, 

, 
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The Idus has the habits of a river fish, likes deep better than shallow 
water. It seeks under plants and stones such food as larvae, worms, 
and snails. It takes almost the Rame food the carp takes, iuclnding 
bread, cooked cornmeal, &e. Vegetable food it will not take. 

The golden ide should not be kept in the same pond with carp. The 
carp make the water muddy and tho ides destroy the ova of the carp, 
Carp should never be kept in an ide pond if it is desired that such 
ponds should be clear and that the ideA should shorn to a good advan- 
tage. 

The golden ide spawns in the neighborhbod of Washington in April 
and the beginning of May, and in cool ponds (spring water) at the end 
of May. In  the Southern States they spawn by the middle of March. 
In regard to hatching in ponds, they wouId do better in large and 

deep ponds, with a good crowded vegetation, than in small or shallow 
ponds. The water in such smaller'ponds, during cool nights, often at- 
tains a low temperature, which would prevent the ova horn hatching 
out advantageously. 

WASHINGTON, D. C., June 1,1885. 

08.-FI8H-UULTURE AT GOUVILLE, FRAN(LE. 

B y  LEON D'HALLOP. 

[From a letter to C. Ravorot-Wattel.'] 

Eighteen months ago we placed in the lake at  Gouville 1,400 trout a 
year and a half old. The year before we had placed there 6,000 about six 

,months old. Of theselast notone has been recovered, as they were proba- 
bly too small to defend themselves in that body of water (about 11 acres). 
This year we have caught 1,016 three-year-old trout, resembling those 
we put in. These tropt sold in  the market for an average of %francs 
[38 cents] apiece. Our forttinalis have grown less rapidly than either 
the Scotch or the lake trout ; me are now placing in the lake some two- 
year-old trout. Tlie Rocky Nociiitaiu trout from California is a splended 
variety. Following your advice, I have imported eggs for two years ; 
aud this year I have again had 20,000 which hatdied well, although 
there was a considerable loss owing to the long voyage. We Iiace now 
some good breeders; and during this year w e  have obtained 40,000 eggs, 
while next year' (1884-'S6) I hope to get 100,000. I think that now 
the question of indust.ria1 fish-culture is settled, or a t  least, is on the 
point of being settled. Our expenses are as follows : Ouo mau, 1,200 
francs ; food for the trout, 300 francs ; total, 1,600 francs a year (and 
we have never spent more). Tho lake fishing wouldhave Feturned 
2,000 francs if we had not reserved some breeders, and the different 

' 

* From Bulletin of French Acclin+tization Society, July, lW4, pa 600. 
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fisheries in the river would give us a t  least 1,500 francs a year; total, 
3,500 francs. This year we intend to place 2,500 two-year-old trout in 
the lake, which will greatly increase the fishing ; and I hope that here 
in B few years we shall put in the lake 5,000 or 6,000 a year, for I think 
it can hold 20,000. We have much less mortality among the fry com- 
ing from eggs obtained at Crouville than from those bought elsewhere, 
for while the journey does not prevent hatching, it renders the fry more 
delicate. I forgot to say to you that the trout in the lake have no6 re- 
ceived special food for eighteen months, but have (lived on insects, min- 
nowB, &c. This year we have had, including the foreign eggs, 100,000 
fish hatched. 

69.--BISHlNG ON AN EDGE OB TEE GRAND IIANKS. 

I B y  Capt. J. W. COLLINS. 

[From a letter to  Prof. S. F. Bsird.] 

Oapt. George A. Johnson, master of schooner Augusta H. Johnson, 
who has just returned from a fresh-halibut trip to the Grand Banks, ' 

tells m e  that, he fished aronnd the edges of the deepwater pocket on 
the eastern side of the banks (in north latitude 440 39, which he re- 
ported Borne time ago to the Hydrographic Office a t  Washington. 

A remarkable feature of the fishing in that region is the great abun- 
dance of ground-sharks. So plentiful were these that Captain Johnson 
could not leave his trawl-lines out over nigbt, since, if he did, the sharks 
would get on the hooks and destroy the gear by rolling up in the lines, 
breaking them, &c. On one occasion his men caught and killed 46 
sharks in one'day, one dory getting 1s of them on its trawl. Mauy of 
these sharks were of extraordinary size, the men reporting them to be 
much longer than their dories. As a dory is more than 19 feet long 
over all, thia method of measuring would make S'6m of the sharks from 
20 to 25 feet iu length. This species of shark is noted for its sluggish- . ness, and it is not uncommon for large specimens to be hauled up on 
trawl-lines, though 1 liave never before known of its occurrence in such 
numbers as reported by Captain Johnson. 

In  the deepest part of this pocket the bottom is muddy. Grenadiers 
(iiccrwrus) are abundant, and some very large specimens of Newfound- 
land tur.bot,(Plat~somutio7~tl1~s hippoglossoicies) were taken. The latter 
weighed more than 20 pounds on an average, as Captain Johnson thinks, 
which is an exti-cordinmy size. They generally do not average more 
than fronl 5 to 10 pounds. Several icebergs were grounded in the 
pocket. One, which lay about 3 miles inside the pocket's mouth, was 
grouuded on the northern side in 125 fathoms, aa Captain Johnson 8s- 
certaincd by sounding nearit. 

. 

GLOUGESTER, MASS., July 20,1885. 
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?O.--REPORT ON P t A N T I N G  OANADKAN OYHTERB N E A R  THE I S L A N D  
O F  AABOE, I N  THE LITTLE BELT, NOVERIBPR 6,1884.' 

BY Prof. KARL m i j ~ m ~ s .  
On the 17th of April, 3583, at  a pnblic meeting of the Geriiiau Fish- 

ery Association, I read a paper on tbe transplauting of oystors, which 
induced the boasd of directors to order some American oysters from the 
Uorthernmost points where they are found ; and, if possible, they were 
to be from beds situated in the mouths of rivers, where eho oy8ters had 
been accustomed to water of less salhiess than on the coasts of the open 
808. Instruments for testing the saltness of these waters were, during 
the summer of 1bS3, sent to the Canadian Government by G. von Bun- 
sen, of E e l ,  second director of the association. Various reports on the 
physical conditions uudcr which Ihe Canadian oysters live wero re- 
wired from Cauadim officials, and further aid was promised, so that we 
could hope, through the assistance of Canadian fishery oflicials, to obtain 
the desired kind of oysters for our important experiment. 

About this time Carl RumpE, member of the chamber of deputies of 
the Prussian Parliament, was informed oi the plans of'the Fishery Asso- 
ciation, and oEered to use his knowledge of North America, and his 
American business connections in furthering these plans. I n  reply to 
iIIqniries, persons who possessed a thorough knowledge of the Canadian 
W t e r  fisheries suggested that the oysters be sent to Europe not in 
spring, but late in autumn, when an evenly cool temperature might bc 
looked for. We therefore looked for their arrival in October or Novem- 
ber, 1884. We wem notified of their shipmeut by telegram, and 011 No- 
Va~nlier 3, 17 barrels of oysters grrired a t  Bremerhaven by the Bremen 
Bteamer ITeel.r,z. BIr. 12umpE was there in person to receive them, and 
on November 5 brought tliein to Iladersleben, by way of Hamburg. 

As Mr. 12umpfY bad advised me by telegram that he hail started with 
the oysters, I met him a t  Neumiinster a t  4 1). m. on November 5. At 
7 P. m. wo passed li'lensburg, where we were joined by Mr. ~ l i n ~ e ~ m a n u ,  

. superiiitendent of fisheries of the district in which tho oysters were to 
planted. A t  10 13, m. we reached Eadersleben, whera we were met 
A. Jensen, who was to forward the oysters to their destination, 

BY the kind assistance of railway and custom-house oilicials he SUC- 

ceeded in transferring the 17 barrels of oysters, by 8 a. m. of NO- 
vember 6, to the steamer for Aariiesund, where we soon joined him. 

Berioht uber die Aiirrlrgung Lanadiselter A itstern boi der Iwel Aarii, im Illcineit Belt, 
G* NO~enlber 1884." From Circular No. 8, 1884, of tho Gormnu Pishory Association, 

---------- _ _  - ._ - - - - - __ __ _- 
m I I  

Ber% ~)Ooonibcr 2, 1884. Translntcd from tho Forman by I%RItMAN J A G ~ B ~ O N .  
Bull. u. S. B. O,, 65-17 
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When all the barrels had been placed on the deck of the small steamer 
we had one of them opened, and were rejoiced to find only a few dead 
oysters on the top; the lower layers were all firmly closed and emitted 
no odor. Although removed fron their iiatire element, they had suc- 
cessfully stood ajourney of almost twenty days, and there was every 
prospekt that when again placed in the sea they would thrise. After a 
sail of two hours we reached Aaroesund, where fisliermen well acquainted 
with the locality, aided by the crew of the revenue-cutter stationed a t  
Aaroesund, took the opters  to tbose places where they were to be 
planted under our directions. The weather was favorable. We first 
selected a place southeast of Aaroe, where the bottom was tolerably firm 
and with only a few aquatic plants here and there. Before planting 11 
barrels of oysters, it boat-load of broken bricks and tiles was dumpcd 
into the water, in  order to provide suitable objects to which thi! young 
oysters might adhere. The other G barrels mere planted northwest of 
Aaroe; uear the coast of Sleswick. 

With the purpose of ascertaining the entire iiumlter of oysters, we 
had the contents of one barrel counted. It contained SO8 oysters, and 
we have therefore planted about 13,000. While the oj-sters were being 
thrown into the water the shiF was placed at  auchor, but from time to 
time a little more of the chaiu was paid out, so that we slowly rnorecl 
a littlo towards tho east-northeast. We had a map of the Little Eclt, 
and the places where we planted the oysters were properly marked, x b  
that they can be found a t  any time without difficulty. None of tho 
places where our Canadian oysters were planted were the Barno where 
Engineer Meyer in l8SO planted smaller Aniericen oysters. 

As one barrel after the other was opened ant1 einptied we were 1'0- 
joiced to find that a t  most ouly 5 per cellt. of the oysters were dcnd. 
Those which were alive kept their shells as firmly closccl as if they had 
been talron from t h e  water only a few clays befbre. Some which were 
opened were found to be entirely free from m y  disagreeable flavor aiicl 
tasted as fresh as if they had left tho bed very recently. The North 
American oysters which I tasted at  the Fishery Exhibitions of Berlin 
and London did not have its fine a flavor as these Canadian oysters. 
They had not been washed before packing, for their sliells were covered 
with yellow mud. Besides this mud from tho oyster-beds thero ivero 
found in llie barrels inany shells of Crepidula jbrnicntn I,., a sriail wliicli 
is frequently found on the oysters of the Gulf of' Xilitlt Lawrence, as 
stated by A. A. Gould in his work, Invertebrates of Massachusetts, 
Molluscn, 2d ed., 1870, p. 202. 

After we had consigned the oysters to the sea, and requested the 
crew of the revenue-cutter to see t o  i t  that they were not; distnrbed, wo 
returned to Iladerslcben in the afternoon, and i n  !lie cvening had 
couference with several persons ~ 1 i 0  had aided UY or were to :lid us io 
the  future. E:~rly on Noveinber 7 we left I'Irtderslebou, h:tp1)9 in the 
thouglit that the second attempt to  plaut North Auioricaii oysters on 

' 
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tlie east coast of Sleswick had been made on a thoroughlysound basis, 
and that healthy oysters hkd been planted, We mWt now wait pa- 
tientlr a d  see whether the& oysters will not only live for a period of 
Sears in the saltest portion of the German waters of the Baltic, but 
also grow, propagate, aud produce a numerous offspring which will 
form regular beds. 

If our most sanguine expectations are realized, that is, if the oysters, 
I which undoubtedly ha’ve reached the period of sexual maturity, during 
the coming summer produce spawri, and if this spawn adheres to sliolls 
o€ the mother oysters, to tiles and bricks or other objects on the bottom 
of tlio Little Belt, and if by autumn tho young oysters have reached a 
size such that they can easily be found, our experiment has not yet been 
brought to an end. The first Baltic offspring of our Canadian oysters 
iiiust grow up, must reach sexual maturity, and miist io turn prduce 
Off’spriug, and such an event ciln hardly be looked for before the sum- 
1ner of 18S7 or 1885. We therefore have to 6%it at least three or four 
rears before our experiment, which begins under the most favorablu 
circiimstaucm, will show whether the Ca,nadisn oyster will permanently 

I11 conclusion I will add a few remarks as to the origin of these oys- 
ters and their transportation to Breinerhaveli (the data have been kindly 
f’~irrrished by Mr. Rampfl), arid on some of their zoological qualities. 

The oyster8 planted by LIS were alrnost evenly divided between two 
varieties of the Americitn oyster, namely, the round and the long va- 
riety, which by some conchologists are considcred as two different spe- 
cies. The roiiud vuriety is lrnown iu natural history as Ostren virgin‘i- 
ccna Lister, arid the long variet,y as Ostrea canadensis Brugibre, or Os- 
t rca borealis hwmrcli. From measnrements macle by 1110 it appeared 
1 hat most of‘ t he  shells of the round op te ra  (Ostrea virginiama) planted 
by us were fkorn 80 to 100 rnillimeters long, from 60 to 70  millimeter^ 
broad, aiIC1 from 25 to 35 millimeters thick; while most of the sliells of 
the long vuricty (Ostrea canadensis) wero from 120 to 200 millimeters 
long, frorn 50 to 70 mi!limeters broad, and from 20 to 37 millimeters 
thick. If the annual growth of the Canadiaii oysters progresses a t  the 
same rate as that of the Sleswick oysters, I estimate most of the OJ%- 
ters planted iiear Aaroe to be froin six to tlwelve gears old. 

The long oysters hail been taken from beds 1% feet deep a t  the mouth 
of the Saint P’awrence River, and the round ones a t  the same depth 
from bqds in tlie open Gulf of Saint Lswroace. Ten barrels were fillcd 
with each of thcsc two varieties, and by the most rapid transit, by way 
of Quebec and Portland, couveyed to New Yorlr, where they arrived on 
! ctober 24. As tlie biirrels mere received in a soiuewhat damaged con- 
ditiou, tlle oysters were tt31cen out and tluring the night paclied br skilled 
I)WSous in a better ant1 firmer m:iuner, so that the round oysters OL$‘ 
f h d  9 and the loug O I I ~ K  8 barrels. They were taken On board the 
~~‘\7c.rra on Octoher 25, aud arrived in Brolnerhnven 0x1 No\rember 3. 

. 

. thrive iu the Baltic. * 
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It is owing to Mr. Rumpff that the oysters were conreyed’from the 
mouth of the Saint Lawrence River to the LittJe Belt in excellent con- 
dition and in the comparatively short t ime of twenty days. I desiro 
nothing moreearnestly than that his disinterested effortsmay be crowned 
with complete Success, and that the Canadian oysters may thrive in the 
waters of the Baltic. 

Ol,-NOTE ON THE UULTUELE O F  AmEEEICAN BALMON I N  BRANCE.* 

BY C. RAVElRET-WATTEL. 

. On his return from a scientific mission to Tunis, Prof. ValBry-Mayet 
said : ( 6  Several American salmon have (luring the last year been caught 
in the river HBrault and the river Aude, although I had not placed any 
,in the last-mentioned river. This year some more have been caught in 
the r i v y  Aude, but I have not been informed of siniilar catches in t,he 
river Eerault. The Aude is really more favorable for the development 
of salmon than the HBrault. Lite the river Garonne, which is so rich 
in salmon, i t  rises in the Pyrenees, and for three-fourths of its course 
has an oceanic climate, like the Garon~ie.” 

The secretary called attention to the transniission of eggs of the 
8almo pin-mat, the young fry of which were placed in the HBrault, where, 
however, none of them were found again, while some have been caught 
in the Aude. He thinks that it would be interesting to renew this at- 
tempt to introduce salmon in watercourses, limiting these attempts, 
however, to the ordinary kind (Salnao salar). 

If the Society should share this opinion, would i t  not be necessary to 
decide at the present time what should be done when the time arrives 
to  make thi8 experiment 0 In  his opinion it would be best to place the 
young fry not near the mouths of tl~cse rivers, a s  has been the practice 
hitherto, but rather near their sources, with toe view to come nearer to 
the conditions of natural reproduction. 

The eggs might be sent a t  the opportune moment for subjecting them 
tQ the process of incubation, by having an arrangement with ValBry- 
Majet, professor a t  the Agricultural School of Montpellier, whose zeal- 
ous and intelligent aid is entirely devoted to the Acclimatization Society. 
Prof. ValBry-M-apt should be written to now, asking him to state on 
what conditions he could receive an instalment of eggs with tho view 
to their incubatiou arid tlio placing of the young fry in the river Aude. 

Mr. Grisard, in this coniiection, recalled the fact that bull-frogs which 
had escaped from the Acclimatizz tion Garden had successfully props- 
gated their species in the marshes of the Bois do Boulogne, where at 
this day they may be found. 

+From Bulletin Hcneuel de la SociWB Nationale d’dcoWnbatat4os de Banco, fourth 
series, Val, I; No, 9, September, 1884, pp. 758-76G, 
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?B.-DISTERIBUTION O F  AITIEVICAN F I R U  A N D  FISSI[-E&GS BY TIlE 
G E R M A N  BlS€HERY ASSOCIATION.  

B Y  MAX VON DEDI BOWNE. 

CANADIAN OYSTERS.-h Circulars 2, 1583, and 3, 1854, it is stated 
that hopes were entertained of successfully transplanting Canadian oys- 
tem to the Western Baltic. The necessary condition was to take the 
oysters from latitudes whose temperature all the year rouud corresponded 
to that of the Western Ba,ltic, and, from waters whose saltness was as  
uearly as  possible the same as that of the Baltic. We are now glad to 
state that, tlianks to  the exceedingly careful arrangements made by 
hl essrs. ltiimpff and Mobius, the cxperimentbf transporting these oys- 
ters across tle ocean lias proved a great siiccess. The first telegram 
fkom these gentlemen, dated November 7,1854, reads as follows : ‘‘ Oys- 
ters arrived in excellent condition j upwards of 13,000 live oysters planted 
in the Baltic, during the most‘favorabla weather.” 

The telegram was followed by a short letter from Prof. Karl Mobius, 
hi which he promises a full report for our next circular, and states the 
following: “Nessrs. RumpE and Mobius, on the morniog of Wovem- 
bcr 6, 1eft.Haderslcben [in Sleswick-Holstein] with the 17 barrels of 
OSsters, and. conveyed tliein to Aasoesund, on the Little Belt. There 
they wcre placeti on board the revenue-cutter, on which there were sev- 
eral experienced fishermen, and after a short while suitable places for 
planting the oysters had been found. When the barrels Were opened 
11early all the oysters were firmly closed (and therefore alive), and only 
on the top were a few dead oysters found. The flavor of the oysters 
mas as fresh and good as if they had left their Uanadian bauks only a 
fiiw days ago. We have carefully marked the places whero tho oysters 
Rcre planted, so that they can easily be fourid.” 

CALIPO~ENIA snLRmN.-The American fish.culturist Marshall McDon- 
ald reports that i t  has becn found impossible to acclimatize the Cali- 
fornia salinon in tlie rivers flowing into tlie Atlantic and in the tribu- 
taries of the Mississippi, bat that in corisequence of artifical f ishal ture  
‘he Sacramento Rivcr yieltleil twice as many sll~moil as formerly, and 
that the annual produt:t of these fisheries had been increased $300,000. 
The cause of this seems to be that the water of the Western rivers is 
Colder and that of the Eastern and Soutliern rivtrs wanner than that 
of the sea. In France the acclimatization of this fish seems to have 
beed successfd in the river Aude, Iiear Narbonnc, as the fish return 
to this river from the Mediterraiiesn. 

Mr. roil Kalkreuth, of Obrngorzig (provinco of Posen, Prussia), 
caught a California salmon weighing ti pounds in the Eurzig Lake. 

*From Ciroular No. 6, 1884, o i  tho Doutsahe Ir“iso7wrel- Pweln, Berlin, November 18, 
1884. 

. 

- _ -  

Translated from the Corman by ~ R M A N  JACOB86X. 
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While quite young this fish was exhibited in  the aquarium of Mayor 
Scliuster a t  the Berlin Internatioikl Fishery Exposition. 

A t  Szotnolany, Hungary, many of the Califoriiin salmon died in con- 
sequence of the spawn having been extracted. Count Palffy accord- 
ingly had the remaining fish placed in the river Waag, with Che hope 
that they would go into the Black Sea and finally stock the Danube. 111 

tlie autumn of 1882 the number of California salnion was 109, weighing 
in all 62 pounds. 

Baroness von Wattmann, of Ciesaanov, Galicia, reports that in hsr 
fish-cultural establishment the California salmon had in a year's time 
grown twice as large as the domestie salmon and trout. 

AMERICAN BROOK-TROUT (SaZmo fontiwdi,s).-This fish is already 
so thoroughly acclimatiaeJ in Germany that 21,684 impregnated eggs 
could be sent from Ciislin (province of Pomerania, Prussia) and 18,G30 
from Boitzenburg (Mecklenburg), and that the president cif the Fishery 
Association of Upper Hungary, Count Migazzy, had 17,000 eggs'o_f this 
fish impregnated a t  his establishment a t  Art%utuyos-Mar6th. Recently, 
also,l8,77(i eggs were imported from America. If the water does not be- 
come too warm during the summer, this fish .thrives greatly. At  Cloy- ? 

singen the brook-trout of last year now average in weight om-third of 
a pound j a t  Scheibe and Zwataen the fry of 1883 lias p o r n  wonder- 
fully ; and at  Woschczutz and Wusterbarth tho young fish of. 1883 have 
attained a length of 17 continieters [6.7 inclies]. 

Prom Starnberg, Bavaria, it is reported t,hat the brook-trout seems to 
make itself a t  home in the waters of Upper Bavaria, which are well 
stocked with these fish. At  Georgenbach, near Starnberg, several fine 
specimens of this fish have been caught with hook and line. The Starn- 
berg fish-cultural establishment contains fish of three years-1882, 1583, 
and 1884-and eggs have already been obtained from tlie Oldest of theso 
fish. The 8ame observation was made hero as at  E~iningue, that this 
fish does not endure very well the extraction of it8 eggs. Nevertheless 
it is a valuable acquisition to the German waters. 

RAINBOW-TROUT (Salnro iridew).-This fish, corning from tho rivers 
of the Pacific coast of t h e  United States, was strongly recommended 
by Director Haack, of Haningue, and the  German Fishery Associntion 
gave full attention to it. Owing to the kind efforts of the American 
fish-culturists, a great number of the eggs of this fi8h has agpiu been 
imported into Gei*ruany. There is all the more reason to rejoice a t  this, 
because the transportation OS these eggs is connected with considerable 
cliBculty, asitspawnsin spring, and as, therefore, theeggs rniistbe trans- 
ported dining the hot mason of trhe sear. Mr. Blackford, of New York, 
from whom we received a quantity of rainbow-trout 'eggs in  exchange 
for German trout eggs ,  reports that in the Eastern States the minbow- 
trout has changed its habits and occasionally begun to spawn in.winter, 
so that he would perhaps be able to send us eggs as early as December. 
Ilfomever, the eggs sent by him, and also those sent by Professor Baird, 
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011 t1irc.e occasions eggs 
\l;cre sent, l'i~rni New York to Ilremen in April and Pllay, and our faith- 
l u l  twsistailt I!. Uusse, of Gecsteniiiude, attended to the unpacking, dis- 
tribution, aut1 shipping of the eggs in the most careful manner. He 
lias always most .lciiidly talrem care of the numerous consignments of 
fish-eggs which we have received from Aiilerica, and deserves great 
cwdit for liis exertions iii the cause of fish-culture. 

Director Haack, of Huningue, regards the riiirrbom-trout as the most 
valuable fish that America lias sent us. In April, 1854, it appeared 
that of the fish twenty.one months old, which had reached a weight of 
oae-half to three-foorths pound, not one had bcen lost. The 37ield mas 
lU,,OOO eggs and 1,500 fish. The t~ro-~nd-onc-half .~ear .old fish iu Ru- 
gust, 1SS4, weighecl from three-fourths to one pound. In Count Palffy's 
cstablislimcnt st Szomoltiny, L4 ungmy, 443 raiubom-trout more plncecl 
in the mater in 1SS2, and in 1883 the number remaining was 434. 

Mayor Schister, of Freiburg, writes that the fry obtaiiietl from the  
first eggs- sent from America were very fino, and that the supply w a ~  
sufficient to establish permanently the fish in Germany. At Starnberg 
the American brook-trout has developed better than the rainbom-trout. 
Mr. Eclrardt, of Liibbinchen, from 526 eggs obtained ,500 little fish, \~hicli 
dit1 very well in a siiiall pond. Mr. Zenk, of Secwiese, thinks t h t  the 
rainbow.trout vi11 prove especially aclapted to cultnre in trout) ponds. 

very well near Oliva, Prnssia. In  the Wiiriii Lake, near Stamberg, :t 
fish o i  this ltind mcnsuri~~g 24 centimeters [;hbont 95 inches] was receutly 
rauglit, and :L well-grown sl>ecinien was taken in the  Tegern Lake. 111 
a pond near Fricdrichshuld, in Pomcrunis, snch fish thrive very well. 

AME~ZICIAN WIIITEFISII ( Coregonus u?bus).-The Bayerische Fischerei- 
Zcitzmg (Bavarian Fishery Journal) sags, on 1). 231, t h a t  for thelast threo 
Fears attempts liavc been made by the Germin and Bqvarian Fishery 
Associations to acclimatize whitefish in the Ammer, the Tegern, tho 
Walchen, aut1 other 1alrt.s in the south of Bavaria. There is good rea- 
Ron to l!opc, for sIIccess, as Mr. LIopplinger, superintendent of Eavarian 
fisheries,, a nian of considerable osperience in matters pertaining to 
fieh-culture, about the beginuiiig of' July, 1SS4, caught such enormous 
quantities of the American whitefish in the Tegern Lalie that he was 
obliged to submerge tho net again in ortlcr to set the young iieh free. 
Several well-grown gpeciinem have since tlien beaii captured. 

Tho receipts of fish.eggs from Prof. Spencer F.'Baird mere as follows: 

el CA notr rcwirc.tl till the I q j n i i i n g  of slwiiig. 

A N ~ I G A N  LANDLOCKED SAL~'ION.-~itlc~ 18% this fish hat3 RrO\VIl 
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YS.--T€IE IN.JUBIOU.9 BPPEdJIS O P  RAP‘fmNb ON !l!EItllIE LAXCE ANQ 
RIVER P18IXERUEY OW BWEQEN.* 

Jay Pr0f. A. 3. RIALMGREN. 

, PRESHTVATIGR FISIIERIIGS.-~ those parts of our country where 
these fisheries have been curried oil with proper care, they hw7c 011 the 
whole not under;youe arty great changes; and have even in some places 
becoine more productive. From most places, h o n ~ v e r ,  it is reported 
that the freshwater fisheries, even in localities where formerly tliey were 

’ very productive and furnibhed profitable employnient to  a large 6 1 ~ s  
of our people, have declined to such a degree as to makc them unprof- 
itable. Tlio caiises of‘ this state of‘ afjl‘airs vary very considerably. 
~ l i rough t ~ i e  sinliing and  draining of IaBes the fisheries have in some 
places undergone considerable clianges ; the Streit of fishing waters hiis 
tlecreasetl, while the area of cultivated ground, and with it the popula- 
tion, lias increased. In several localities the fisheries have become less 
productive througli the constantly increasing raStiiig, as thereby i t  has 
becoine difficult :tnd even soiiietiines impossible Sir the fish to go to 
their accustomed spawning places. Sam-mills and  other industrial es. 
tablishme n ts Iiave. also had an injurious influeuce on t h e  fisheries, both 
bj; the construction of dilces tind by the refiise which is thrown iuto the 
water and renders i t  uniiihabitable for fish. 

Many complaints coiiie from the district of Gefleborg that both the 
sea aud river fisheries have decreased, esproially the salmon fisheries, 
owiug to the increased rafting in -the rivers. The same aplblies to the 
see fisheries in  the districts of Westoruorrlaud, Westerbotten. arid Norr- 
batten. From all the iiortlierii tlisliiots it is reported that the fisherice 
have decreased, and atnoiig the causes is inc~ntioned the iiicreasecl 11111n- 
ber OS saw-mills, which, especidly the smaller ones, throw cons%ler.:~blo 
quantities of sawdust into the water, so as sometixnes to cover the bottoni 
en tirely. 

At  Atran (in the district of l3allnnd) the siilmou fisheries, which iu 
1875, according to a report made by Maj. M. Kilman, yielded an inconie 
of $G,505.77, have nom declined to such 8 degree ns only to yield $8,2813.60 
in 1830. As the cause of this there is assigned tho disturbing of the 
spawning places by excessive quantities of bark from lumber which is 
rafted down the  river, which rafting has been going on for years and 
is on the increase. 

LAKl3 FISIIE1:IXS O F  THE KALMAR DISTlZIC!r.-~t is reported 
froin Jarecla, iu tho  couuty of Aspelancl, that in the river Ern, which 
flows through tho Jam Lake, many salmon mere caught in former times, 

( i  Om timmerJlotlniiipn8 slcadligltrt pd in$& ocli $odfi&~t.” From Report of tho Swe- 
li& Fish Commission, March 3, 188% Translated from the Swedish by HERMAN 
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Moue weighing ;IS uiuch as 33 pouuds, mliile of late Sears scitrcely any 
saliion are caught, and those of less weight. I n  lSS0 the heaviest sal- 
1iou weighed l4tf pounds ; end since rafting has begun, tho fisheries, and 
luore especially the salmon fisheries, have decreased still further. 

borg district is rich in lakes and etrenms, and has in former years had 
very productive freshwater fisheries. It is reported that these fisheries 
have decreased very much during the last thirty years. Thus thc? ecl 
fisheries iu the Voxna River about thc year 1540 ariuually yielded from 
G,000 to 10,000 pouucls of eels of the very fiuest qudity, while now the 
hicome deuved from these fisheries does not pay t h e  expense of carrying 
them on. The  same applies to the SiiJmon fisheries iu  the Voxna ltirer 
in its course through the towuship of Alfta. Formrrly these fisheries 
yielded a good iucome, but now they hardly pay expenses. Iu the 
I)elauger River, in the township of Idenor, the whitefish fisheries tweuty 
or thirty years ago annually yielded GOO pounds of fish, while scarcely 
~y are caug4t now. I n  this same river mauy snlnion were caught in 
former years, but nom, sirice rafting is carried ou, these fisheries have 
almost entirely ceased. Rafting has au injurious influelice 011 the fisher- 
ies in sarioust ways. The refuse from tlie rafting gathers on the shot es 
of the Inlres, whereby the mater becomes pollutecl to such aclegree as to 
kill the young fish. Schools of fish congregate unc1e~ne;~th the large 
rd'ts aud are killed by the turltentiiie exuding from the lumber. During 
the spawning season raftiug injures the fisheries iu lakes sud rivers by 
Ikirge inasses of lumber driving the water high up on the shores; the 
fish deposit their spawn in this mater, but before it is hatched the water 
recedes and tho spawn, or occasionally young fry, is left on tlry land. - 

Reports also come from the district of Eopparberg [Falun] that the 
fisheries have decreased, owing to the same causcs as in Gefleborg. 

I~ISTILICT O F  JEMTLAND.-The district of Jemtlaud abounds in 
large arid small lakes, rivers, streauw, and brooks. Among the lakes 
the more important are the Stor Lake, the Kalln Lalio, and the Strom 
Lalre. The rivers Ljiisnau, Ljungan, and Indal in their upper course 
flow through this district. In  those lakes through which LIO rivers or 
8treams flow the fisheries hare not, as a general rule, undergone any 
change; .but the case is very ditt'erent i i t h  those lakes through whicli 
flow rivers on which rafting is done, for here the fisheries have decreased 
from this cause, aud have act udly ceased in some places. The salmon 
fisheries, which are the most important and which have beeu carried 011 

With Rpecial care, have suEered especially from raftiug. Thus i t  is stated 
that the salhon fisheries in the ltagunda 1ti.c-er, which forinerly mere 
very productive, have of late years decreased to such a degree as to 
render them entirely unprofitable. The C i l U W  is stated to be t h e  vmij 
quantity of lumbcr rrifted down the river, which rafting is going O n  
from t h e  bcgiuning of spring till t4e end of suminer, while fornierly 
rafting ended toward tho end of Juue. Masses of lumber are often 

L .  

TIIE LAKE PISIIERIES O F  THE GlGPLEBORGt DIS!t'RIGT.-~he &fie- 
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piled lip in great heaps near thc banks, causing great tlamage to f l i t z  

bnnbs aiid tlre bottom of the river ; and as  it often happens that these 
piks, when ouce thex get in niotioii, float down the river very swiftly, 
they drive back the salmon which have sought shelter near the mat(+ 
fells. After several futile attempts the salmon bekorne tired and re. 
niain below the lower falls; but even there they are often killed, for i t  
is 8taked that dead salmon are frequently found among tlie lumber of 
Ibe ra€ts. 

The loss occasioned by the decrease of these formerly very productive 
lisheries is felt all the more keenly as the shore owners on the Ragu11dit 
Lake are obliged 60 pay annually 79 barrels of salmon to tdEle district 
of Forssa to indemnify them for the loss of their fisheries iu the Ge- 
dung River. This obligatiori dates from the year 1796, when the ns- 
gunda owiicrs received permission from the Eing to open a canal run- 
ning past the Gedung River, and to drain the Rakunda Lake, which 
was 2 miles long. The accumulation of lumber which occurs freque~itly 
iicsr the place wliere tlie Iridal River flows in to the sea, often covering 
tbe outire breatlth of the, river and somt%imes extending even down to 
the bottom, of course proves a serious hindrance to the salmon in tlieii. 
going up the river. The consequence i i  that both the river and the 
lakes connected with it are gradually being deserted by tliu fish. Ur- 
geut requests have been addressed to  the commission from Rsguncla 
to l i ~ r e  raftiug limited to the time when the water is highcst,.and to 
I~ave all lumber which is to  be rafted completely barked before i t  is 
placed in the water, a s  tlie baTk pollutes the water, and sometimes en- 
tirely covers a i ~ d  destroys the spawning places. 

I)ISTRICT OF V ( T E S T I ~ ~ R N O ~ ~ R ~ A N D . - ~ ~ ~ ~  fislieriee in the lakes and 
rivers of this district are reported to have decreased considerably froin 
the saine causes as i n  Jcmtlnnd, and it is stated that the  dams built 
for saw-mills and other mills and for rafting are constrtxcted in such ;L 
inanaer a s  to make i t  impossible for the fish to ascend and descend the 
watercourses. From Fjellsjii i t  is reported that the fisheries have de- 
creased to such a degree as to  render them entirely unprofitable, and it  
is stated that no one cares to set nets whidi are in constant danger of 
being disturbed by rafting. 

DISTRIC'I' OB WICSTERBOTTEN.-~~ some parts of this district; the 
fresliwster fistieries are said to  I-iavn decreased, while in otliers they 
ham remained the same as in former times. This applies particularly 
to the smaller lakes, through which no rivers f f o ~  in which rafting is 
going on j while the fisheries Iiave decreased in all those streams where 
lumber is rafted, and where clams have beeit constructed. 

DTSTRXCT' 03' NOREBOTTEN.-Tlle decline of tlie fisheries in this 
district i s  more general tbaii in the more northerly districts. All the 
rel~orts agree in this with the exception of Lake Storafvan, where tho 
finliclrics are the same as in former. times. 

HELSINGBOBS, FINLAND, RUSSIA, November SO, 1854. 
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Y4.-ORBANI[C BfATTEB 1N THE BALTIC. 

]By Prof. V. lE@N$EN. 

[Abstract of r~ paper read at. t h o  Slotin ick-IIolstuiii Pliysiological Association, .Jan- 
uary 12, 1885.1 * 

An investigation to determine the quantity of‘ org:bnic matter in the  
western Ihrtion of the Baltic, exc111sivo of the harbors anrl bays, lms been 
in progress since August, 18S4, a t  the request of the commission for the 
investigation of the German seas. 

The theoretical basis for sclcli nu inrestigatiou is give11 in a paper on 
“The Occurreiice ani1 Quantity of Eggs of soulo Fish in the Badtic.” t 
The iuvostigation \viis baser1 011 the supposition that the constaut 
shakiog. motion prevailing in tho sea distributes all matter floating in 
its ~va~tera  almost evenly, and that, on the other hand, the conditions of 
growth and increase for the various formations floating in the water 
(partly objectless and partly with no other object thau to seek food) 
w e  everywhere-the same in water of the saum character. 

Practical investigations have tencled to prove the correctness of this 
theory. The distrihution of mattdr mas of course not absolutely even. 
A shaking process would bring about a close approach to even distri- 
bution, but could uever rualro it perfect. I\loreover, there \Vi18 a lively 
excli~rige in tlie basin in question between tho wvaters of the Cattegat 
and those of the Easteru Baltic, rendering the oven distribution liable 
to constant disturbances. I t  appears, lio’ipcver, tbnt when the steamer 
is anchored, and successive coluuins of water (of 3, 6,  7, &c., meters 
depth) are examined as t o  their contents, the entire quantity of organic 
matter and of individuals is approximately proportionate to the volume 
of water which has been examined j that therefore the distribution OS 
matter in this portion of the Baltic, whose depth rarely exceeds 20 me- 
ters, corresponds approximately to this depth. In fishing a number of 
times in succession iu a coluniu of water of equal depth, while the cur- 
rent passes the nucliorcci vesRel, tlie cdtches will vary in quantity and 
numerical composition, but the iliEereuces do not exceed 50 per cent. 

As far a8 could be ascertained, tho catches iu the Baltic between tlin 
Holstein shores and the liearest Dnnish islauds would 11otvary50percent 
from the average of the first catclies referred to above. A$ tliere was 
fiufficient agreeinelit between the results obtained by continuous fish- 
ing near the surfme, as the steanior pursued its course, and the results 
obtained at points where a halt was macle, a tolerably correct idea of 

* ‘‘ r9itzung des pl~yaioloyisalten Vweins, deli 12, Jnnuar 1865.” From Mittfieilu~enfa9. 
den ~ o w i u  Sahlesioig- Holsteinisoker Berztc, Purt X, No. 7,1886. Tranalutcd from tho CfOr- 

- ..._.___I_-___ 

RliLll IlJ‘ TlERMAN JACOBSOX. 
t See li’ioh Comrniseion Roport, 1882, p. 427. 
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the cotitent,s of large sea areas may certainly bo gained, provitled the 
apparatus used is sufliciently accurate. 

The importance of such investigations for the physiological knowledge 
of the sea is greater thau may appear a t  first sight. The first qnestiou 
to be decided was one which had so far hardly been cousitlereil seriously, 
namely, whether the light of the sun exercises in the wafer of tho sea 
the same germinating influence as in theair and ?n the lnnd. Cy these 
investigations this question has been answered in the affirmative. In 
December,forexample, there ho been found in 10 cubic meters of m:tter 
more than 100,000,000of plants dependent 011 sunlight (Rhixosolenin data,  
80,000,000; Clmtoceros, 3 species, 65,000,000), d l  vigorously increasing, 
and this entire mass of plants had been produced in the course of' about 
two months. Most of these plants sprouting in salt mater belouged to 
the simplest products of the vegetable kingdom, and therefore appeared 
particularly adapted to decide general questions of generation. 

Even among the animals living on the coast there are but few which 
live on firmly rooted plants, and it is an erroneous idea that during a u -  
tumn and winter a sufficient quantity of particles was torn off, which 
floated in the sea and served as food for the copepods and other ani- 
mals, for even in the Baltic the quantity of such floating matter was 
very small. The vast majority of marine animals (such as fungi, polyps, 
worms, ascidians, mussels, a great many snails, crustaceans, and liiglier 
animals) live, most of them directly and a few indirectly, on floating 
matter, which in its lower forms must, therefore, be considered 8s the 
animated oviginal material of tho life of the sea. 

If w e  can believe that l ight,  which as a fact exercises a generatiiig 
.influence iu  the sea, is used to the fullest extent possible, we arrive :it 
:I remarkable conclusion. As tlie organic beings in the sen need not 
protect themselves against lack of salt and moisture, they can be of 
lighter build and of a lower organization thau land and freshwater 
animals. That they are of a, lower organimtion can actnally be shown. 
The conclusion mould therefore be drawn that tlie same quantity OS 
light must bo able to bind together more carbon arid iiitrogen in the 
sea than on the land, and that in tlie sea more organic itlatter must be 
generated than on the land, provided not too mucli ligli t is reflected 
from the surface ofthe sea. 

Tbe investigations made in the western part of the Baltic have s l io~ i i  
tbat  the quantits of matter floating in its maters is so great as to indi- 
cate an annual production not much smaller than t h a t  of au eqLirtl area 
of land. When it  is considered that wherever animals aro rooted to 
the bottom of the sea there must be floating matter to supply them witli 
food, we feel inclined. to the opinion that the quantity of organic and 
animated beings floating in the sea must be enormous. 

It was not astonishing that this powerful peneralive activity had 
hitherto almost escaped our observations, 8s thus far no one has OD- 
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T'eusovcwnuea Shod ............................................... 
h i l r . m d  Shod. ;  ..... ..-. .......................................... 
F r h t o n  Rook ..................................................... 
~Oo~~Shoal:. .**. .................................................. 

1, 

(loavored to ascertain the quantity of matter floating in the sea." It, 
mas difficult to mako such observations, because on6 formation passed 
away after a few months, to give wayto others. No such accumulation 
of full-grown matter as is fouud everywhere on the land can, there- 
fore, be looked for in  the sea. 

31 16 42 
24 55 14 
17 89 30 
I7 48 00 

67 80 10 
65 18 07 
73 22 16 
73 84 15 

7'5.-IIYDIROGRAPIIId WORK O F  THE ALBATROSS IN 1884. 

80 

B y  Lieuut. SEATON SCRRQEDER, ?J. S .  N. 

During the year 1884 the Albatross took 70L soundings, almost all of 
which were located with su€ficient Bccuracy to give them hydrographic 
value. During the winter and spring the vessel miis employed by 
the Navy Department in searching for reported dangers in the West 
Indies and on the way there, runnings lines of soundings across the 
(&i,ribbean Sea and among some of the islands, noting currents care- 
fiilly, and establishing the longitude of Cape San Antonio lighthouse, 
Cubah 

The folloming are the reported daiigers over or near which the depths 
Were Sound in the positions given : . 

06 11 10 
66 11 00 

r!l.i.on shoal ........................................................ 
ton Stioul ....................................................... 1 :: ii I 71 

J~1ctlktirr .......................................................... 
:gin.. ............................................................. 

oolpin,shoa1* ... ...........................,..................... 
1 Iibuno Shoal ...................................................... 
I'Owlintan Shod . .  .................................................. 
hubLfiil ............................................................ 
Alhst,r.oss Shod .................................................... 
~ r u n t l o y  ............................................................ 

, > .  

S ~ n c h o  Pardo t .... .:. ...................................................................... 
Vigia .............................................................. - 

12 54 4U 
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12 11 80 74 27 30 
11 11 00 . 76 50 80 
14 63 40 . 80 20 00 

22 49 20 84 I5 00 

30 46 00 78 SF) 00 
23 06 00 Ra 03 85 

Depth. 

Fathom. 
2,462 
a, 055 
2.787 
3, OOG 
2,490 
2, ROO 
2,76d 
2,707 

17 
2, as7 
1,105 
1,151 

060 " 
626 
470 

......... 

The soundiugs were such a s  to prove the non-existence of all except 
the Georgia Shoal, reported by Captain Holt, of the American brig Geor- 
gia,, in 1867. An extensive search was made for this, resulting in tho 
(hcovery of a badr a little to tho southward of tho reported position, 
i l l  latitiiclo 170 36' to l'io 44/ N. aucl longitude 7ljo 40' to 7 5 O  48' w. 

One Iiundred soundings were talteu 08 Cape Sail Antonio, and tho 

Six lines of soundings were run across the Caribbean Sea., four be- 

Tho o 11~- person who baa done Bomothing is this line i s  Murray, of the Challenger 

The Icitst water found bg the  Albi1troSS W ~ S  17 futhoms. 

Shoal reported there may be expnnged from the charts. 

-2_ 

' expedition, 
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tween the Leeward Islands and the main, and diagonal lines on and off 
the coast of the United States of Colombia. The eastern part of the 
Caribbean Sea is the deepest j the greatest depth was 2,844 fathoms, in 
latitude 130 251, longitude 660 2Y. -S i l l  deeper water, however, vas 
found off the Honduras coast, tliere being 3 , l O  fathoms GO miles SW. 
of the G r a d  Cayman. 

One interesting discovery was that of a submarine ridge counecting 
tlie islauds of Sarita Ornz a d  l'orto Rico, the least depth OLI which was 
67s fathoms and thd grealest 900, while 011 either side was found over 
2,000 fathoms. t 

Aves Islet, 100 niiles \restward of' Guaclaloupe, was foulid to be the 
summit of ,a rnourttain extremely precipitous on its western slope, and 
extending in a SSE. direction over 160 uiiies to  tlie 1,000 fathom curve. 

All tliese features are xhonw in a plaster cast of' tliu West Inclies and 
Caribbean Sen, made at the Hrdrograpliic Office, Navy Department. 

Tlie longitude of Gape Sa11 Antouio lighthouse, west end of Cuba, 
was detcrinined by sextant obsemations, tlio longitude being carried 
by iivc chronometers from &cy West, Fh., and depending on t h a t  of 
the Soldiers' Xioiiument, being 810 48' 25" 1%'. 

The general results of the study of the curreiits are as follows : 
Tlie general Lsurface drift in tlie Caribbean Sea is to the rvestward, 

being much.tho strouger iii the  eesterii Iiart, where as much as 3 knots 
was found 08 (iiortliwnrtl of) the Leeward Jsles. The tidal influences 
a t  Grenada Island urrquc~tionably extend GO miles to the westward, 
and near the shores of Saiito Doming0 and Jumaica there are many 
eddies, &e., that may be eo~iiewhat tidal. The directiou and strength 
of the wind here :m influence upon the exact set OS the strcani; but it is 
iiot,iceable tlint in tlie eastern portion of the Caribbean Sea? the wt is 
generally to the southiwrcl of west in the iiorthcrir part, i ~ i ~ d  to tho 
iiorthward of west in tlie soutlieni part. For 200 or 300 miles west- 
ward of the Gulf of Paria t h e  currerit ran 2 to 3 knots to about NW. by 
W., in spite of R XE. breeze. 

In the broad clrnniiel betweeii Yucatan and Houcluras in  t he  west and 
Cuba and Jamaica in the east the curreiits arc estreuiely crratic. The 
amount of riortliwesterly drift iri tweuty-four hours mas fouiid g e n w d l ~  
to tally with what vessels have usually experieiiced there; but dnriug 
individual hours or portiolis cf a day there were reniarkiible fluctuatioiiv 
iiotecl. In  one itistwice tile cumli t  mas to WNTV. 2& liuots a t  one tiilia; 
i n  less than t w o  hours i t  was sef ting fbeltly eastward, and :igaili in two 
hours more to SW., arid so 011. This may bo caused by tlie estrnordiunry 
varikrtions hi the depth, nearly 3,200 lhthorus being found 75 miles eaet- 
ward of Swan M e t  (GO feet high), 3,000 fatlionis cib 40 iniles southeast- 
wnid of  3Iisitcriosa Buuk (10 fathoms), and so on. 

7)uririg ilia summer arid au tumn of 1884 the sou~1ii~gs taken by the 
Albatross Were OK the coast betweeu Ilatteras and Nantucket, in w r i -  
OUS depths up to 2,700 ftbtholua. 
graphic value. 

Xothirig wiis Souucl of special 11,ydro- . 
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YO.-LAW8 OF INLAND WATER& 

B y  How TIlEODOEZtE LYMAN. 

[Answur t o  qiiabtions of Monsieur (le Lomouiu.] 

In dealing with the laws of the United States, it is importicut for it 
foreigiier to remember that the rights of the States i~idividually arc 
sharply distinguished from those of the National Government as defined 
by the Coastitntiou. 

Witliin the Iimitsof the States there is no such thing as aFedern1 river. 
Rivers of all sizes belong to the riparian proprietors, opposite gropric- 
tors owning ad $ilun~ aq iw.  Their proprietorship 011 navigable rivers ib 
,subject to the easement of' the passage of vessels. Purthen~tore, their 
ownership of the  water, liiru tliat of the land, is subject to the einineiit 
(lomain ofthe State (not of the United States). This ownership of the 
water carries k i t h  it, that of tlie fisheries aiid such other privileges as  
may naturally accrue. The State, however, can regulate t,he time and 
~ n a n n e r  of fishiug for the general benefit. 

In I\'I assachusetts the proprietorship of  ponds is not like that of rivers, 
If the pond does not exceed 20 acres in extent, it helongs to the r i p -  
rim oivvliers ; but if it does exceed 30 acres, then it belongs to tbe Ststc. 
To this law there are %I few exceptions. They are ponds exceeding 20 
acres iu extent which were granted in Golonial times to individuals by 
royal charter. 

As Massaphusetts is one of the oldest Slates. her laws will i1lustrd.o 
those of many others. l n  tlie Sixth Aiiiiual Report of her commissiouers 
of fisheries, sent herewith, in the appendix, will be fourid her laws on 
fisheries from the earliest times to 1871. On page 258 will bo found :L 
general act, which \vi11 give e good. idea of the powers of the State. 111 
the Fifth Anaual 12eport, p g e  29: will bo found the arguments and 
hearing in the case of tho Commissioners of I d n n d  Fisheries 01s. Tho 
Hol~oke Wiwx-Power Company j aud in the Eighth Annual Report, 
1)iLge 49, will be found tho final decisiou of' this  C ~ S O  by tho Supreme 
IIuciiciai ~ o u r t  of'tlie United States, aflfirmiiig tlic decision of tho SU- 
l)remo Court of Bfassncliusetts. This is one of the most intoresting cases 
of its kind ever decide& I t  involves the rights of river fisheries, OS 
w&x--power corporations, and of the eminent dornaiii of tho Stato over 
both. 
' Tho Holyoke Company got-ii charter frow the State authorizing tho 
construction of a dam across thc Connecticut lxiver to create water- 
l)oner for manufacturing. Thia dinin W : ~ H  so iiigh that i t  would stop 
thc! passage of shad (Alosu aapidissiwa) arid other fishes. Tho Stet0 ill)- 
Dosed the oonditiori that the company sliould pay for the fislierius thus 
destroyed above the clam. It did p a j  for tlicui arid erected tho daP. 
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The common law enjoins on auy owner of a dam which is high enough 
to stop the passage of fish to supply a suitable fishway to carry the fish 
orer the dam. Under this law the commissioners of fisheries ordered 
the Holyoke Company to build a fishway. The conpany replied that 
i t  was exenipt from the common-law injunction to built1 a fishway, be- 
cause it already hacl paid for thc fisheries destroyed above the dam, as 
laid down in its charter. 

The court held, first, that what is not specially granted in the char- 
fer is specially withheld; second, that the company had injured the 
fisheries .below the dam, besides destroying those above the dam ; third, 
that it therefore was subject to the common litw, and must build afish- 
way. 

BROOKLINE, MASS., May,  1855. 

7'7.-IKA'J'CIIXNG S A L M O N  EGGS A'IP D I O N T P E L L I E B ,  F R A N O E ,  A N D  
T R O U B L E  W l T l l  PUNGUS. 

B y  B s O f .  VALkRY-RIAYET. 

[Froin a letter to Rnverct-Wattcl, secretary of the Acclimation Society.] 

My salmon breeding, which began so. well, has ended in complete 
failure. I wrote you on February 14 that the eggs had arrived in good 
condition. About the25th hatching began, and was finished by the end 
of the month. During the first part of March all went well, but about 
the 10th a serious disease suddenly broke out, and nothing was able to 
stop this epideniic, which, I believe, has for its cause an aquatic fungutl 
of the genus 8uprolegnia. In short, by March 30 all were dead of this 
dkwase. The white threads of the fungus. must have penetrated tbe 
gills, as I have noticed that the disease began in this region and that 
a11 tho dead fish hacl their gills thus covered. 

To what must  we charge this failure 9 I n  order to avoid the high 
temperature of my grounds (an iiiclosure that had a t  nomi between 200 
and 308 U.), I placed my breeding-psos in a cellar where the thermom- 
eter ranges between 100 and 120 0. and the w a k r  never exceet1t:d 120 
0. In spite of a large openiiig, was that cellar too dark? This is possi- 
ble, for the fungus grows more rapidly in a rather dark place. On the 
other hand, I could not thiiili of putting my piis in the open air. My 
cellar, which was light enough for a place of that nature, had it regular 
outlet in a neighboring drain. T h e  water has alwajs run off in h, suit- 
able way, and I considered this suflicient: 

I must add that this was the first time that I tried hatching salmon 
i n  March. Those eggs which you intrustcd to me in former years, and 
which succeeded, were hatched in December and Jauuary, during very 
cold weather. March is a littli  late for a couiitry where vegetatiou 
alwaytl starts by February, and sometimes earlier. 

MONTPXLLIER, FRANCE, April 3,1886. 
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B y  EPElPTPtY FFENNEEL.. 

[From L p d  rind Wntor, &lay 2, lS85.l 

T'11anks to the liboralitj- of the Comrnission of Fish ;and Fisheries of 
the Unitrd States, visitors to the Inrentions Exhibition at South Ken- 
sington have the opportuiiity for B fern  eeli is o€ ~vatcbing tlie l l i ~ t ~ h i ~ l g  
oat of the ova of various liintls of fi'sli mIiicI1 liave beeii scut across t11c 
Atlantic to tlie council of tlie National Fish Culturo Associ,ztion, under 
whose direction the aquarium attached t o  the exhihitiou buildings has 
been for tlie'last two years. Not long ago it appeared highly probablu 
tllilt by May 4 flie breeding-trouglis ~ o u l d  be tenantless. The diEerent 
consignmerits of eggs which had been seut from time to time hadhatched 
out so quickly aid the fry had grown so rapidly that it was found nec- 
essary to remiore tbe latter to  more suitable quarters for the ~ e a r i a g  of 
tlie fish. Witliin tile lost few weeks, hornever, fresh consignnieuts of 
ova hare arrived, and for some time to coin0 the troughs will contain a, 
fine collection of eggs, representing fish hitherto unkriowu in Euglish 
waters. 

Among the eggs forwarded from time to time by tbe Ainericaii Gov- 
clrnment arc those of the lake-trout (Salcelinzls I Z ~ I J ~ ~ ~ C U S ~ ) ,  the raiu- 
bow-trout (Salmo irideus), tho Atlantic or Penobscot salmon, the land- 
locked or Schoodic salmon (Sakzo salar subsp. sehago), the quinnat 
fia Iniou, the mhi tefish ( Coregonus c l u p o ~ o n ~ ~ i s ) ,  :aud the brook-trout 
(S(i1vclinns fontiizalis). 

lteferriug in  inverted order to t,he fish mentioned above, tho Aiiieric:iu 
brook-trout is the oiily one of which me have had any experience as to 
the 1irauticnl)ility of iutroduciug it to our home M atcrs; and it must be 
said that so far little or IIO success has follomctl the nttampts to acclimn- 
tize this pretty-looking aud, 1 believe, g a ~ u y  fish. Por many years past 
tliousends of fry have been turned in  from thno to tirue to various waters, 
aud the resnlt may be said to be coinpar:Ltively nothing. &ntinalis of 
good size arc, indeed, oocnsionally taken here ilxlcl there, but not in 
siillicient numbers to give cvidence that they have roally been cstab- 
lished. Mr. J. T. Manii, mho for several conwcutii-e Fears took great 
pains to introduce t h e  fontinaEis into his fislicry in $ampshire, tells rnc 
the nwdts were most unsatisfhctory* So f ' ; ~  as hu \vas concerucd, lie 
benefited little by the oxperimeni. The fish appeared to have wandered 
pp stream above his water, where sotno were taken, but not in any great 

pull, u. 8. P. c.; 85---1S 
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nuinbers. From others 1 1i:~i-e heard the smie story, viz, tho jbntinnlis, 
nlthongh apparently a fish suitable to our st,reauis, appears for some 
reason or other not to multiply therein. 

The wliitefish, the eggs of which hiivo hotcltecl out very quickly :it 
Soutli Hcnsingtoii, is a great coui~nercii~l fish in America. They am 
very prolific spawuers, ihlid with tlte aid of artificiitl culture 8 vast 
iiinount of these fish are uniiunlly rc;ired in the TJnited Skate$. Mr. 
Silk, the iiitelligeiit pisciculturist to thc Marquis OS lGxoter, whose fre- 
quent journeys to ,4iitcr*ica aiitl Can:itl:~ give ltiin exceptioita1 opportuui- 
tics OS studyiiig the many questions coniicctcd witli t ho  lislicrics of tliosc 
couittries, tell& iuc that an osteitsirc tratlc is carried 011 iu sibltilig these 
fish, which in that couclitioit iinil :L ready sale tlii~ougltorit the Statcs. 
‘i’hey frequent cleel) lalics, sp;~wtiiitg or1 the sliallow sltores, where they 
]:IS tlieir o\‘ib i i i  \r:ist qnnntities. Mr. Clibrk, of tltc Utiited St;Ltes Corii- 
iiiission, has lately beeii umliiug soin interestiiig osporimenta in rear- 
iiig whitefish i n  corifiiicuieut, with the  aid of artificiill feeding. The vs- 
periin: nts h e w  bren carried on at the Wortliville liatcliery, where hc 
~ ) l ~ ~ c l  in confinernelit 1,200 wlii”,i had beeti hatched on March 12. In 
September 276 mere alive and in good coudition, and many of them 
had grown as much as  G inches in length. Tlicy wm fed exclusively 
on liver. T h e  Marquis of Lorne Itas talten a great interest in the intro- 
duction of this fish to our English, Irish, and Scotch lakes, and a t  his 
sugpestiou a large consignment of eggs was lately received at Soutli 
Kensington. 

The frr produced from the first batch of eggs,  which arrived at the 
xquarium some time ago, hare been distributed in various places. The 
Marquis of Exeter turned in a vast number to his large pond at Bur- 
lei& l’ark, where it is to bo hoped they will escape the ravages of the 
older inhabitants. A baby whitefish seems to be a very tempting 
niorsel for other fish. They iriay., perhaps, hide themselves away aiiiorig 
the weeds, out of lt:rrm7s way, :ind perhaps by and by me s l~nl l   lie:^ 
of tlieir establishment at Burlcigh. Two batches of whitefish fry hayo 
bren sent to the MacLaine of Lochbuy, with a view to stocking his 
waterf3 in the Isle of Mull. The first batch, unfortunately, mere all 
dead before they reached their destination. Tlie other lot left London 
the other day, aud I have not yet lieard liow they bore tho journey. A 
number of the whitefish fry have been sent dowu to the Fish Culture 
Rssociation7s fishery at Delaford Park, where, under the direction of 
11113 energetic secretary, Mr. Oldham Chambers, t t  series of ponds haw 
I m u  uiado for reariug purposes; arid I t1nilcrstitiiil that tliu fish, wliioli 
:ne fed on liver, are flourisliing, having grown considerably since tIic.9 
left South Hensington. A nuniber of fry of the other Aincricaii fish 
have also been placed iu the ponds, and are miti to bo doing remark- 
:Lbly well. 

Tlic above~n~ciitioned fish, wilh otie exceptibn, as I liare said, arc 
uiiliiiowii in ‘Bnglisli waters, and 1 tIiinIr warm tltai)ks are tlue to Prof, 
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Spcucor I?. Baird, the Commissioner d€ American Fisheries, for the 
great trouble ho has taken and the great liberality be has shown in 
bending over sucli varied consignments of fish.eggs. They srrived in 
hplendid condition, a fact which does high credit to those to who‘m the 
]jacking of the  eggs was intrusted. I inust make one exception as tL  
t h e  condition of the eggs when they arrived. This refers to a box con. 
taining ova of the raiiibow-trout, which reached London last Sihturday. 
A number of these were dead on arrival, and others have been dyiug 
otf tluriug the last few (lay8 ; but I hope some hun‘dreds will be hatched 

The hatching and rearing of these fish mila be watched with gr&t 
interest ; but I. think the question should be closely considered 88 to 
~ h e t h e r  the introduction of any of the  above-named would really be 
:LII advantage to our home waters. It may be that in sonic places 
where the fisheries a t  present are of little account they would tliriw 
and multiply, bu t  I think that strict caution should be observed i n  in- 
troducing these forhigners to our salmon aud trout streams, and that 
we must not be too sanguine of good results accruing therefrom. Tho 
cross-breediug of fish should not be done at gap-hazard, ancl experiments 
ougllt to be carried on with due discrimination. If we can improvc on 
our own salmon and trout (speaking generally), weQ and iood; but I 
doubt it. 

out. , 

IO.--AN ATTEMPT T O  IRIPREGNATII: ARTIBIClAL%Y TIIIC E G G S  O F  
ACIP.ENSS:R STELLATUB.* 

B y  N. IBOBODPN. 

In 1861) Mr. Omsjanikoff, member of the Russian Acadomykmnde the 
Iirst atteinpt to impregnate artificially the roe of the sterlet, whioh af 
tho siiclo time was the first attempt a t  the artificial imprognatioii of 
ganoic!s, which for ;L long time had baffled all experi*ments. It was, 
tIierefore, to be hoped that success wonld also accompany similar ex- 
periments Gith larger varieties of the Aaipenser, such as Acipenser stel- 
latus, A.  giikdehstadtii, ancl A. Iw?o, which form’the objects of exteiisire 
fisheries in the Caspian Sea and the rivers flowing into it. Experiments 
must prove this, ’however, and these a8re of special interest, because on 
them svould ciopcnci the practical application of fish-culture to these 
kiuds of fish. It is 
true that Max von derri U o r q  in his LLl%Ghxucht,” states that the Ameri- 
can fish-culturists Seth Green and Marks, in 1876, mark experiments ’ 

with the roe of Acipnser sturio in Hud80n’s Bay ; but tho clescription of 
* “lh Versuck 7ciinstlicher Bcfruchtung des nogene das Slemltauscn.” From the.DmWte 

Ti&derei-Zeiticng, vol. viii, No. 14, Stottin, April 7, 1885. TmnsIated from the &.x- 

Thus far tlieso experimeiit8 hiLITO I ot been made. 

Inen by IirmrAx JACOBSON, 
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the method employed by them leaves room for doubt as to the su‘ccr;ss 
which they sgy crowned their efforts. 

Last spring 1 was commissioned by the St. Petersburg Society of Nat- 
.uralists to make experiments with the roe of  the Acipenscr stellatus. 
These‘ experiments were made at the mouth of the Ural River, not far 
from the Caspiarr Sea. I n  spring the Uralian Cossacks are in that placo 
engaged in exteusive fisheries for various Iri,nds of Acipenser. The 
manner of fishing is so pecdiar that i t  is uientioned in some well-In~owi~ 
German works.* At  the end of May I obtained an Acippenser stellatw 
with mature roe, and made the experiment of impregnation accordiug 
to the dry or Russian niethod, with previously prepzred milt. The roe 
was put on plates; the  water was changed twice a d n y  ; and somo of 
the roe mas put in a basket and placed in the river. The development 
(at a temperature of 170 or 180 It., or about 710 F.) progressed very 
rapidly. On the second fay a small furrow could be observed 011 the 
eggs, and on the third day some of the ‘fish had slipped out of the 
eggs.  I n  the river the ilevelopmeut progressed more mj)idly, in spito 
of the lower temperature (160 R., or GSO F.), but here the roe was cov- 
ered too much with mud and most of it perished. The derelopment ou 
the plates was very satisfactory. I t  should be stated, however, that, 
owing to the fiticky character of the roe, it has to be put in siugle layers, 
separa,ted from each other as much as possible; otherwise inuch of i t  
will perish. After five days the young fish can easily be recoguized as 
Acipenser stellatus; after twelve days the umbilical sac disappears en- 
tirely, and the little fish strongly resembles the grown fish, with the 
exception of the snout, which is not as long a8 in the A. stellatus, but 
short, as in the A. kuso and A. sturio. I t  should be noted that theso 
young fish, like the young of the sterlet, have strongly developed teeth 
( i l l  number :!), which are not found in the grown fish. 

By these experiments it has been dcmonstratod that it is possible to 
impregnate artificelly the roe of Acipenser stellatus. It has also been 
proved that in the Urd  .the so.callei1 “salt-water fish-culture,” a s  with tho 
Americans, may be begun with the culture o f  the Acipenser stellatus and 
probably other varieties of the Acipenser. 

It is to be hoped that in the near future practical experiments on B 
large scale may be made in the Urd. This is all the iuore feasible, as 
the river for a distance of BOO versts [about 330 miles] and 2% portion of 
the sea, beloijg to the same Cossack community, with iL population in all 
of 80,000. 

As regards the other kinds of Acipeiaser ( A .  kuso, A.  giildenstudtii, &c.), 
I did not succeed in making experiments last spring, because I had no 
assistant. This spring, however, I shall endeavor to make up for lost 
time, and shall not fail to report the resulta of my experiments to the 
German fish culturists. 
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SO.--LIVE FOOD IiOR YOUNG FICIEK.* 

B y  Dr. SCHWAAB. 

So many reliable reports have been made in detail on the production, 
shipping, arid hatchiug of. the eggs of food-fish,.tllat a report of this or 
that one’s personal experience hati scarcely add quch to our knowledge 
of the sullject. Some data may, however, be useful regarding the feed- 
ing of young fish at  the time wheii the umbilical sac disappears, and 
when tlie lack of suitable Sood frequeiitly causes deplorable losses of 
promising fry. During last summer 1 ninde some observations regard- 
h g  1il.e food in tho hatchery OS Karthuw-PrtdZ. Quite young fish i i i  

the begiuiiiug geueraltlly refused dead food, such as pouuded brains, 
Wid chopped fine, fish entrails cut up small, which is eagerly taken by 
larger fish ; and ever1 fish-cul turist kuoms vhat  1 rouble and perse- 
verance is required to induce yoiing fish to take this food. While young 
trout,, and especially the young of 8almo l~ucho, will take dead food, sink- 
ing to the bottom, only with great hesitatiou or not a t  all, it  is siirpris- 
ill, to see with what eagerness the young fish snatcb at snitable live 
food. Scarcely has the live food been placed hi the tank wbcri the at- 
teiition of the young fish is attracted to it, and iminediately they be- 
gill to chase it, I n  the beginning the young fish frequently dash past 
the prey, as youiig chickens will often in their inexperience pick the 
mound bg the side of the grain ; often they drop t h e  food, to seize i t  
again immediately. Sometimes two or more make a d a h  at  tho same 
Object, or they endeavor to pull the half-swallowed prey out of the 
mouth of suine other fish. - By the most ludicrous leaps and turiis they 
elldearor to hold fast to the live morsels and to RWallOW them. If wo 
co~npare the way in which yourig fish treat live food with the manner 
iU whicll they treat dead or unnatural food, we will a t  once become coil- 
vinced that live food is better adapted to their needs. As the experi 
U u t s  in feeding youug fish with lire food, begun last suinmer and con- 
tinued till autuiun, were successful, i t  is deeiuedpoper to publish R re- 
Port on t h e y  i n  the interest of other fish-culturil establishineuts, 
although they canriot claini to be complete, because the tiiiie of observa- 
tion and t h e  space in which illese cxperiinunts were made were limited. 

Besides sonic specin&s of aquatic anirualcules whoso names we did 
]lot know, the food consisted of- 

1. The Cyclops quadriuornis ; aud 
2. The larva and clirysalis of the C U Z C Z .  
Tho C@ops quadyioornis belongs to a very numerous family of Crus- 

taceans which are ibiind in puddles and ponds, are exceedingly pro- 

L d ~ c i i d e s  Putfor Jilr juiige I‘iaokc.” ~+o~ri  Cirouluv No. 2, 1886, of the German 
PiN1l@ry hssooi~tion, Borliu, April 4, 1886. ‘I’rausltitud from tho Oornian by HERMAN 

---_____. ___- __I 
* t ‘  

JncosaoN. 
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lific, and which are called ~ y c ~ o p s  oniwcount of the single eyein the in i t1  
dlc of the flat head. Owing to its small size the Cyclops proves a wel. 
come food to all young fish. We got thein from a stone basin, about :I 

meter deep, located under large chestnut trees, where the water'changctl 
but little and where there were not too many alga. 

In order to obtaiu a larger number of Oyclops I had a large barrel. 
filled with water from this basin. In doing this I was guided by a rec 
'ollection from my boxhood's days-how that iu a barrel containing 
rain- water numerous exceedingly lively animalcules were observed by 
us, arid it seemed a perfect miracle to our childish thought that these 
little beiugs could have originated in the rain-milter barrel. I lived in 
hopes that the same phenomenon would repeat itself in the present case. 
The experiment was entirely successful, for in even larger number thiiu 
the Cyclops thew soon appeared new animalcules, which turned out to 
be the larva and chrysalis forms of the Cdex.  How often has the ques- 
tion been asked, For what purposo is the Culex iu this world, and of 
what possible use can it be? [The C'ulex is simply a musquito or gnat.] 
Before attempting to answer this question we must notice the life of 
these insects, and especially of that variety which, on account of t h e  
Hinging noise it makes, is called Culexpipielzs, and whose" better half "- 
only the female Cutex stings-causes men ou fine summer evenings to 
express a doubt as to their right of existence. 

If in winter, by means of a, candle, we examine somewhat closely the 
vaulted ceilings and walls of a cellar, we frequently find in moist or dark 
places hundreds and even thousands of gnats (Culex) ; these are the 
females of the generation produced in autuinn, whioh in these sheltered 
places, in a sort of torpor, wait for spring. When the sun rises higher 
in the heavens and warm spriug days come, when the ice disappears 
from ponds and puddles, the gnats leave their winter quarters and be- 
gin the propagating process. %'or this purpose thei  seek some sheet of 
water, settle aloug its edges or on a floating leaf or blade of grass,-beutl 
the point of the back par$ of their body toward the water, and lay 
their dark.colored long eggs, running to 8 point. These eggs adhere to 
each other with their long sides, and when thus united resemble a siuall 
boat pointed in front and back and slightly hollowed out on tho top. 
Such a pile of eggs floating along the surface of the water and adher- 
ing to the edges is the result of a singlek!t of laying, and coutaiiiv 
[rom 200 to 350 eggs. After a few .days the hardly visible Iarva slil) 
froin the eggs on the side turned toward the water, and move about in 
th i s  their proper element. The entire process resembles the more easily 
observed laying of eggs by butterflies, and the liatching of their Inr$g  
the voracious caterpillars, 

The young larva of the Culex, after they have reached the water, grow 
rapidly, feediug on exceedingly fiue vegetable forinatioiis-such a8 are 
always found in great abuiidauce in the mud of' st;Lgmut water, ant1  
cliange their Rkin several f inics. They are gciier:tlly seeii floating 011 
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1110 siirface of the water; the head is bent downm:ird.and tho rospira- 
tory tubc, surrounded by very fine cilia, points upward ljke a finger. If 
o m  reaches for them, or slightly agitates the surface of the mater, they 
go ra,pidly toward the bottom with quicli, eel-like wrigjgles, to rise agaiii 
i n  a Hiinilar iiianuer afterh short time. 

After the skiu lias changed for the last time the larva baoolnes it 

chrysalis. The larva and clirysalis are as differeut from each other as 
the chrysalis of a butterfly fkom a caterpillar, But while the chrysalis 
of a caterpillar remains jmmova,blc, the chrypalis of $lie CzcZes, when iu 
the wa8ter, is harclly less lively than its larva j arid it is, therefore, not 
astonishing that it ltas sometimes been talien for a separate aquatic an- 
imal. It diff'ers from the larva by its form aud tho rntmier in which it 
carries itself. \Vheii quietly rcstiug 011 tho surface of the  water it has 
its thick, plump head turned upward j from the head two respiratory 
tuhes protrude above the surface like two little pointed ears, while the 
larva has only om respiratory tube, which is somewhat longer and start8 
from the back part of the body. After eight or ten days the Culm slips 
out of the chrysalisfad the empty chrysalis shells may then frequently 
be seen floating on the water. 

Every female Culex lays, on an averago, 300 eggs, atid sftor that it 
dies. The deceloprneiit from tlie egg to tlie larva, chrysalis, and tlic 
xouiig winged insect is completed in fonr or five weeks. Proin spring 
till autuinu about sis generations may, therefore, follow each other, in  
cuorinously growiiig proportiou j nud the rast  nnwber of tliese iiisects 
will 1 1 0  longer seem astonisliing, their cr:tdlo being the water. 'L'liu 
water, Iiowerer, is not ouly the cradlo of tliousaucls and rnilliorie of thesch 
ii~secis, but, i t  d m  becoines tho early .grave of :I. great many of thciii; 
fbr otlier aii imals  li\+)g in  the wtttw, 1)asticularly fish, devour every d:ty 
eiiornious i i i i ~ n b ~ r a  of these larva?. 

l u  what inaniirr may the larva of tlio Culex be obtaiued, so as to foriit 
tlie foocl of :irtiiicii~lly hatched youug fish 9 The ansn-er will uot 1 ~ 1  
difficult after all that 11:~s been said. In the begiiiiiing of spring soiiiv 
open receptacle*for water: sucli as i i i i  old barrel or tub, .is placed s o t t i c 1  

where in tho op& air and filled with nrater, to which i t  will bo vc.ell t o  
' add some pond-mutt, leares, tlecaxiug straw and perhaps cow-duug, iu 

ortler to form a basis for tho tleGclopnieut of' the 10\+70r gratles of wgc. 
tablo forms which serve as food for tho l a r v a  Ai'ter a short time tlict 
beginning of aniin:il life may be noticed in tlie water, wliich shonld bo 
filled up from tirno to time, and soon the barrel will coiitain thousands 
of l a rva  of 'the Culex. These cau be talcen ont with :I gauze d i p  

' Per, or tlicy may be obtained in tlie following ninnuer : A rubber tnb(>, 
a8 tliiok os a little finger atnil from GO to SO meters loug, serves 38 

~ i p 1 ~ o n .  Iu nrc1er to avoid the dissgreoable suc~irig of the tube, wliicli 
oftell results i n  getting thc: nionth fill1 of dirty water, the entire tube is 
Put under the water, the air is allowed to escape, one end of the tmbo 
is then pressed together with tho thumb and forefinger aud is  pulled 
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over the edge o f  the barrel, wliile the other is left hanging in the water. 
After stopping the pressurc of tbe fingers the water flows from the free . 
end of the rubber tube and is allowed to flow through a filter (a piece 
of coarse ljnen, a p6ckt.t-l1nndlrei.chief, &e.). The larv83 :we carried by 
the current of' the water iiito and through the rubber tube :inti remaiii 
o i i  the filter, 011 which they may be gathered in :iny desired qnttntity ; 
t lien, on the the improvised filtering cloth tlicy iiiay be traitsforred to the 
lish tank, where they. can easily be washed from the cloth and thus 
brought into the water. When the water flows into t h e  t:uik freely 
ihe h r v ~  are easily driven toward the exit-grale a8nd hindered in 
their ffee movements, whereby they are lost to the fisli. It is, therefore, 
atlvisdAe, during feeding, temporarily to stop the flow of fresh water 
iiiro the tank, or at least, to diminish its force. 

This excellent lire food, which can easily bo obtained all throiiyh the 
siiinmer, does not exclude the use of fresh dead food. to which we re. 
krred in the beginning of +is article; and we found that very finely 

* chopped fish wornis were gladly taken by the young fish. 

Sl.--BUGCEWS JN HATCHING LORWTER EGGS IN NORWAY. 

B y  G .  BI.,DANNEVIG. ' 

[From u letter to Prof. S. 17. Baird.] 

I have the pleasure of informing sou that tlie esperiinents with tlie 
hatching of detaclied lobster eggs are progressing very favorably. The 
young are doing well,.:iud some of them have attained what Prof. G .  0. 
Sars calls t h e  third stage. The lt?ngth of tho youug lobster so011 after 
liatcliing is about 9 millmeters j after eight days, when tile scwjntl 
changing of tho shell or sirin takes place, it has nttained the leuytli of' 
12 millimderw ; arid after sixteen clays, when the third ehaiige occim, i t  
is about 16 inillinieters lorig. 

For sonic tlaj-s ttie inortality mas rather great, but ~iow o~ilg 3 or 3 
tlic! in twenty-fonr hours;  so tlint out of 200 picked out for an experi- 
rilelit 95 still remain. They are w r y  greedy, but not SO iriclirietl to hill 
one anotlier R S  they were a t  thc  beginning. I feed t l i w i  priiicipally 
with the soft parts of oiir crab (Cartcer vtcenus, or Caiicerpagurus, $is solno 
(.all itj ,  which theylike very well; but theirsleuderlegs sornetimesbcoontc 
c~rit:mgled in the soft mass, and tlien they die. Five hundred riewly 
llutched individualr are now in B separate appaPat 11s for furtlier experi- 
inents, and I wish to find out a t  w h a t  stage the gre:itest loss talrcs place. 
I liase great hopes now that E shall master this question during the 
season, so that I can proceed on a large scale next summer. 

FLODEVIG, N12AB ARENIUL, NORWAY, July 14, 1885. 



[Fro~n 1110 SSII Francisco Clrronicln, ,Jill$ 20, 1Hd5.1 \ 

Tlie briinch of‘ t lie fishiug industry of this city rcpresc+iited by t l ~ c  
I)icruresqae Italian fishermen’s niarlret on t lie sea-wall cuil)loys over 
1,000 ,men. They are tlie Itnlians who supply tlie citr niarkcts with 
deep-water fish, but of course they do not, sultply all tlie fish used in tho 
city, as the 1t;ili:rii fislierincn of Mouterej, B;ty, the Chincw fishermeii 
of sat] Francisco ~ a y ,  thJ Italiaii fisl~erineu of tlie ~ucri~mento Itiver, 
alitl tlie Ainericau fishermen of the mouiitain Ii~lies :tnd streams :ill ild(l 
their prodnc:t to  maBe up the tons of fish dnily consunierl or pxclrecl in 
Smi Francisco. But the Italians do inost of the fisliing for the cit3, 
doing a deal of ]lard and daiigerous work, and earniug the short leisure 
they so inucli enjoy. Much has beeii written about tho picturesqueness 
or the Italians aritl their lateen-rigged boats occnpying the fis~iermen’s 
lvharf and the see-wall market, but little lies ever been said about 
the practical side of their business. They are not always eiigagecl 
in  louiiging 011 the decks of their pretty boats, smolting cigarettes, 
and gossiping volubly, or mending their nets on the sunny side of 
the wharf. There arc so many of tlicir boats-265 make me of tlie 
new wharf-that theie are always enough of them in t h e  slip to give 
the casual observer the C O ~ J U O U  ilnpreseion that their chief end and aim 
is to make that part of the water-froot l o o l r , ~ ~  much as possible like 
tile R:ty of Naples. 

Each of tile a 5  fishing-boats above-mentioned is owned in part , 

11c.rsliip by the crew that works it. Tliese crews range from three to 
six men in number, and altogether they have nbout $35,000 itrwsted 
it1 ‘tlieir boats and fishing-tackle. The largest crews are not a1m:igs 
(%lrried by the largest boats, as the character of the fishing a boat is 
Usetl for, rather than its size, rleterinines the number of‘ its crew. Tlie 
h a t s  011 wliioh line-fishing is clone carry six men, mliile t ho  net iisliiiig 
h t s  carry three or four. The amateur 6sl1cx~1r1an, wlio finds 0110 rod 
U 1  liue quitu. as Lunch as hu has the skill to attend to I)roperly, will 
iWet?tllat six inen aro iioue too inniiy for a boat froni wliicli 7,000 l i001i~  

:Wl lhes are tl~rown. This is the numbei*of 11ooks oiie of the I;i1gcwiaetI 
‘)oats c:tsts wlien it; is out for roclr coc~ ilrltl Icititlt-ctl iisli. 

The net-boats, whioli cast for tomcoil, fiouii(1crs, soles, aii(1 it1lytIjiltg 

( ! l ~  their iiieslies mil l  .IIOM, go outsitle froiii fifty to  a ~iuiltlrcvi iiiiIvs. 

‘U summer tliey i’iiii I~onqi :is fiir as ~o i i t ercy  ~ ~ i i y ,  i1litl in wiiiter t ~ ~ y  GO 
‘;Lrther uorth than Toinnles Bay. The little crtifk are careftilly prep?lre(l 
‘i)r eaoh journey out to sba, :Nets are over~iau~ec~, meiidec1, care- 
i‘llY laid; hoolcs are baited, :lnd lilies coilecl; tlio false bottollls ar? 
ttlkeu out ancl scru\)bed ; everythiliy pertwining to tlio wor1c in  I I ~ L ~ I C I  is 

Snug and shipshape ; ancl then the provisions for a three or four 

. 

. 
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days’ trip are laid in. Big, 
round loaves of bread, uutuerous demijohns of red wiue, cofl’ee, fresh 
meat, and salt fish-salt fish, wheu tons of‘ fresh fish are to be caught!- 
are Litowed iu tlit-, larcler, i i i i t l  charcoal for the little coolriiig h w m e  is 
almays talrett. But, this Ii~reis uot all. If !lie weather permits, tlie boats 
tlitriug the trii) are riiti iu uear shore, a t i t 1  i~ lauding is iuade bg the 
sinall boat :it souie ootiveuieitt riziich wlrero eggs, butler, milk, :ind 
chiclmus can be bought or excli;wgeil for fresh fish. These fislierinen 
live well ;ind clririlr eiior~nous quantities of red wiue. Their clatiea 
generdly Izwp thcin wet through whenever they are on de&, atid they 
feel the iieell of sotnethiug warming wheu they go \)elow to the suiig 
little forecastle, where dry olotlriiig aiid the little furnace are uot always 
enough to couutcract t,he effect of the cold aut1 wet on deck. The t r i p  
outside cmirot be prolonged over three or four days, for the goods t h y  
drag from the depths :we perishable, arid a ruti i n  to ‘the market must 
be iiiade whether the forward hold is filled or only half filled witli 
tiJ11. 

Wheri the wharf is redchecl the fish are assorted, placed in the sinell 
open boxes such as are commonly seen iu  the fish-market stalls, weighed, 
ma,rlMl, aud piled up iu the market oil tlie wharf, ready for the iiext 
tiioruing’s sales. The wharf fish-market is the earliest-opened place of 
busiuess in the city. Every ~eek.daj7it is openedbetween 2 and 3 o’clocli. 
in the mowing, escept on Friday, wheii the sale begins a t  1 o’clock iu 
t tic morning. The market iueii arid peddlers are the only purahasers. 
GLterers for hotels ;rud big restaurauts are commonly supposed to buy 
;ht the wharf market, but this is a mistake, as that market sells only 
to uiidcllemeu. Edeli b o d  has a representative in the market, and 
every S,itorday iiight lie divides the proceeds of the week’s sales auiong 
his pirtuers. The sales of fish at  this inarket amouut to 50,000 pouucts 
per day, and sometirues more ou Fritlttj- inoruing and somewhat less 
npon other mornings. 

The Italian Pisherim& Association rents the wharf from the State, 
and each boat is assessed a dollar a month to pay the rent aud other 
expenses incident to the place. Besides the market the assooiatioii 
maiutilins a ‘ 6  boiler.house,” where the nets and lines of the fishermen 
arc boiled with oak bark, aud has means for hauling the boats out of 
tlie slip ‘and ou the wharf up a broad gugway leacling down into thc: 
watm. Although tlie new slip atud wharf are more coinlnoclious thaii 
the old, the Italians do not like the place well, and for a charaeterist,ic 
reason : it  is more exposed, and therefore more \i,iutly and cold. TIiey 
do not growl at  tlie mind mid water :tiid cold while outside i t i  their 
boats, but i t t  port they waut calm aud warmth, where cigarette sinokiiig 
a i d  gossipiug niay be iriilulged in under tho most favorable oircuui- 
stances. But this objeetioii will be obviated in time, as the iiew la l i t1  

m:ule by the filling in of tlie sea-wall aud bnck of it will soon be built 
up with warehouses, aud tho present quarters will be well sheltered. 

This last is-to the Italiau a labor of love. 



A3.-RATSING C A R P  I N  RTCE-l[rIELDY. 

n y  R. J. DONALIDSON. 

[Frolu n 1 4 t ~  to  P d .  8. F. 13a ivd .1  

I have the louor to report the result of IUS rxpeririieut with Cermau 
carp in  a rice-field. The re- 
sult  is extrnordiuary 8s to growth of fish, but a failure ILS to numbers. 

Last A4pril I received from yoti 20 breeding fish. I had prepared the 
10 acre field by filling up tho main clraim, except about 100 jards of 
0110 of tliein. I uo\v l)elie\ye this lint1 better not be done, but that the 
fields slioulil be h f t  as tliey are for raising fish. Spowiiers should be 
proritled for difiewutly. The fieltl lia,tl an ordiuary rice tield trunk, 
which 1 iiit:ssed 011 the inner side with u frame S feet squihre, oue side of 
w h i h  liad golvauized wire screeu with 011e eiglitli of an inch mesh. The 
g@tewas HO arranged as autoiuatically to reduce the water 4 inches and re- 
fill twice ii day. All the fish were supposed to be removed. In this pond 
the carp were put;  but two of them were sick when received, andnfter- 
wards died. The growth of' grass and water-plaiits iu the pond was all 
tliat could bo desired. A iiiau was pluxtl in charge of the field, whoso 
duty was to keep off fish-hawks, cruiies, sual~es, &c., which are very 
pleutjif'ul here. Vast tiuiubers of frogs fnund their way into the poiit1 
duriug the spawning season. 

We found evidence dnriug the suuimer of 6 large carp being destroyed, 
which, with the 2 previously moutioned as  dying, would leave ouly 12 
breeders ; others might have begu destroyed without o w  knowledge. 
Ihr iug  the spring hundreds of little fish were talreu from the outside of 
tlic screen, where tliey had been killed by thu  force of the water pIoss. 
irig tliein against ant1 into the screen. T h y  were eels, trolit, and that 
class of fish which abound iu our waters. 

Duririg the sn~iiu~er we 11ad a visitation of salt in odr rivers, and not, 
11sviiig ftill faith in ?our statemeiit ' 6  that it would not injure carp, as 
tliey would adapt themselves to it," I was afraid to risk it, aud so shut 
out all w,iter. After three weeks a leak occurred in lily truuk, auil the 
wtiter ~radually left the l)oMl until i t  was very low and becarnu quite 
warm. The water still coutiiiued salt iu the river, and I tlarcd riot, use 
it. I>uriug this time niiinbers of beeutiful fish were see11 swiintiiihg i l l  

tho tlrains, as the water was now iri tliu drains :ilouo, the snrf;ice of tlio 
[hAcl being uncovored. These, from their graceful appoarnucc, I thought 
\\'ere c : q .  ,At this time 8 series of extra high ticks sct iii, with a nortll- 
Wst wind, ant1 the salt water, which I ~ o i i l d  not let iu, canie over tilt) 
banks in snc~i quantitics as to inaIro tIie little water rt?runiiiing in tIio 
poiid ratI~er salt,. If r ]lad :~l~dwecl the gate to contitiuu t:~king i l l  i t s  
u8ual flow 011 a full field, t l c  d t ,  ill  :~11 tlic time it coutiiructl, conlcl not 

I drained it to.dag anti cleared i t  of fish. 
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hare made the pond ,brackish. As j t  mas, the school8 of beautiful 
fish that I had thought were carp began to die, and thaw fish died by 
hundreds. They proved to be ~ o u n g  menhadc~i, or a fish exactly like 
them. Other sinall. fish died at the same time, and I took out a large 
number; but no fish that resembled a carp could be seen after the most 
careful observation. Dnring this time one large carp jumped upon the 
bunk at night sild was not quite dead in the moriiing, but froru its size 
I concluded i t  was oue of tho breeders. Fresh water was sooii obtained 
mid has been kept up until today, aben I drew it off' :nid obtained 
about oue-half barrel of commou fish-trout, gars, suckers, bream, perch, 
eels, flouoders, crabs-and, to my greet gurprise, 73 large carp. 

As they were being taken, I concluded that they were the breeders re- 
ceived from you, but when 12 had 4ecn takeii oat and tstill they kept 
coming of the same size I was confoundecl, as they all appeared larger 
than those you sent to me. I weighed 10 of them, with the followiIig 

. 

results : 

Specimen. 

First.. .................. 
Second.. ................ 
Third ................... 
Fourth ................. 
Fifth ..................... 

Specimcn. 
1 tip to tip. 

Measure- 
ment from Weight. 
tip to tip. j 

* 

I I ! 
.................... 

Seventh.. ............... 
Xighth ................ .:. 
Ninth. ................. 
Tenth ................... 

Inches. 
15 
14 
17 
15 
15 

I II I I 

LDs. 02. 
1 14 
1 14 
2 8  
1 15 
1 14 

They were principally mirror carp; a few were full scaled; and one 
beautiful specimen was entirely free from scales. They are a beautiful 
lot of fish, but whether any of the original breeders are among them or 
riot I 'cannot say. 

Two things are demonstrated iholutely by these results : 
1. That carp will live in warm sliallow water, and will live iu such 

2. That rice-iiel!ls are pre-ei~inently :trl;Lpted to the growth oi' carp. 
is a positive growth (Jf I pou11(1 mid 14 oatices io tho smallest fis~i 

of the 73, which csnuot possiblg- be more th,rii 11 nionflis old :111d may 
be orily 7 monthul" Tliese fish 111'0 of siiclt i~ size tha t  even i i o w  they 
would i*eadily sell as edible fish. If' a11 acre of ricc-field mill mstnin ancl 
pc~fect 1,000 of these fieh aniiunlly, they \vmlcl i I t  18 months old re:idilg 
sell a t  25 cents each. The failure with me has been iu tho'prolxigntion. 
~ i '  titis difficulty c o u ~ ~ l  \)e overcome I w e  110 reasoli why c:arp 011 rice- 
fields siiould riot be a most importarit factor in the snccessthl workiiig 
of our rice lands, large bodies of wliich are 1iow idle. 

water eve11 if' tlie same is largely impregnated with silt.  

GEORGETOWN, S. U., March 24, 1885. 

* MI.. Donaldson seut two spcciineus of tlieec 30-ounce carp t o  Washiugton, and thug 
11:ive h e n  placed i n  the Natioual Museum (accessioii No. 15920). Sliould small prop- 
agating ponds bu used for spawiling the Biiccescl of Mr. D. would be complete.- 
EDITOR. 

. - - -I ._ -. 
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hl4.-EXADIINdTIQN O F  TIIE FINIIERIIIES IN TIiE GULP O W  lWEXICQ. 

R y  SILAS S T E A R N S .  

In the Gulf' of Mexico aii expedition should bo a t  work the wliolo yew 
in  ortier to observe alii1 investigate anything tliat iiiight be iniportant. 
The advantage of having a Gulf force elltirely distinct from that of' tho 
Atla,utic coast \voultl be that it would be doing it8 most valuable work 
;It tlie sw,sous wlieii {lit \  latter would be n.eetlet1 at its st:btions, and also 
wl~eu most northeru iiivestigators would object to going to \wrm arid 
& M y  rc,' '~1011s. 

Thcre woulcl hardly be ~nEcie i i t  gain to coin pensate for tlie greater 
cspeiiw in hariug steitm-i)ower for a vessel engnged in this work, espo- 
uially a s  the loss of tinie;iiid the trouble iu procuring fuel and in rep&- 
ing inaohiiiery would probably briug the ~teaiiier to :I level with :I R i l l 1  

ing.vessel. The 
offshore work, such BS beam-trawling, sounding, mid the general fishing, 
is doue mainly during the best weather, and could be done by a small 
vessel. Besides, a sninll schoorier would do proportionately more tliaii 
:I vessel of several times her size, on acconnt of her conveniences to 
Iittnclle. And then tlie schooner would be so much better adapted for 
duty in tho bays and estuaries, by being able to carry the party and out- 
fit to the near Iieighborhood of the oyster-beds, tlie bagoas, and lagoons, 
aud even into some of the rivmg. It seeins sunicieut to say that tho 
fishes of the Gulf coasts live mainly iu sho:il waters, a11d th;bt if \vu 
are to study thein in their eleruent we must have a 1ight.clraft ves- 
sel to do so thoroughly. For the purposo I mould select a center-board 
schooner of about 50 tons, which would tlritw b u t  little mater and haw 
coinfortable quarters for eight persons. Such a vessel, well cquippcd, 
woulcl cost, new, about $5,000, and probably one could bc bought for con 
sldorebly less at secolltl batid. 

There is a schooner, iiamcd the Matchless, belonging to the Qunrter- 
Inaster's Department of the Ariuj-, now lyiiig at the Pensacola navy- 
ywd, ahich is soon to be sold to the highest bidder. She is of abont 
60 tons (new measurement), ~ i n d  is arlxnirably adalptell i!i every respect 
t o  the usus of the Fish Coni~ii~ssiou. Her draft is light (but G feet) 
:uid licr acooi~imodatio~is are excellcut. AS slrc bas lieeii jii constant uxu 
by the Army, tier outfit is coiiipleto : i i d  iu  good condition. Tlicy sell lwr 
bccaude there i& 110 Ioiiger auy dutj requiring her a t  J h j 7  Tortiigax. 
Probably there will be but few bidclers, ant1 iioiie prepared to 1)i I )T niow 
than  $2,00o. Ttiu monthly expenses of running a schooner of abont 50 
tons wonld be :IS follows : Jiatc, $50 ; cook, $40 ; four fisbcrmeti, tit; $25 
each, $100 j boy, $10 j provisious, $150 : chandlery bill, wear and tear, 

. inclucliug also dockage iincl repirs, average, $78 ; total, $425. It wo'uld 

Nor would it seein aclrisitble to employ a 1:irge vessel. 
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also be dcsirable to hare oiie or two young iucn, with some knomlctlge 
;f natural history, to assist in the work of' collectiiig and i n  keeping 
records of temperature, &e. With sucli :in outfit1 work sliould be donc 
entirely in the interests of the fisliing iudnstries, gatheriiig ii~formatidn 
as to how they can best be protected aut1 improved, &e. 
I think that all intelligent 1)crsous who have followed closely the  his. 

tory of the fishiug industries of t,he Gulf will agree with me that i l l  

iL1tuost every instauce where a fishery lias bee11 pushed with i111y sort of 
vigor iu a certain locality for several years tlic natural supply has bccw 
nearly exhausted. As instances of this I will mention the bay seiue- 
fisheries of G:ilveston, Mobile, Peusacols, Chocttiwhatchee, S a i n t  An- 
tlrc.w7.'2;, and Appslachicola Bays, a n d  of the coast adjacent to Cedar 
Keys ; the oyster fisheries of Mobile aiid Pensacola Bays and a t  several 
of l i c~  points; the sponge and turtle fisheries about Cedar Keys ;md 
Bey West; and iilso the red-suapper aiid grouper fisheries. All of 
these, by coinparatively sinall demands upon them, have been quickly 
;mcI snre~y reduced to less profitable mid reliable conditions. 

The shore bottom-fish, sucli as qo t ted  trout, sheqAiead, olisnnel bass, 
inullet, and the  large v,irietg of srnaller so-called ' 6  grasA fisli," hnvc bo- 
(~oiiie so ,scarce along the Nortliern Gulf coas'j that t1ic.y alppear in sinall 
quantities in market only dariuga few i~eeksin the fall and spring, while 
but a few years ago they were abundaiit all wiuter, whcn there was :in 
opportunity to send them to theinterior. The grouper fishermen of Key 
West nom barre to go as far north as Cedar Keys to make a calch, arid 
even then are twice i l8 Ion& 011 a trip 3s formerly. The Pensacola s n x p  
per fishermen are uow obliged to sail 200 miles, aucl sometimes more, to 
the southeast to find any cousiclerable qnautity of fish, thus making tho 
cost of the fis11 ahout oue.thirtl inore thaii i t  \vas five years ago. 

Most of the old fishing-grounds, wliicli were la,kgc i u  extent :md nu- 
merous, are nearly barren ; but tliere ase good red-snapper grounds south 
of the point now beirtg fished over and reaching :is far ns Dry Tortugiis. 
It is riot practicable to extend the present voyages from Pensacola, aud 
the product cannot reasonably be placed in the Western markets from 
any railroad connection south of Pensacola. As a, consequence of the 
failure of these fisheries, at a time when the severe weather arid ico 
prevents fishing on the Great Lakes aud Western streams, the mar 
kets of a large part of the coiiutry that are beyond convenient reach of 
the Eastern Atlantic ports are but scmtily supplied, m d  tliere is great 
clanioring for fish. 

The migratory 'fishes, such ns the pompano, bluefish, a n d  Sp:tuish 
mackerel, seem to be a6 abundant as formerly. They fluctuate in :~buii- 
(lance, being rather scmx3 for a year or two aud theu returning eveu 
in larger quailtities than ever. Tho present season has brought with i t  
;L larger ruii of Spanish mackerel than I have witnessed i n  nine years' 
experience. But these fishes generally coiue with the wmm wcather, 
when i t  has b'ecorne iml~ossible to scud tlieril in large quantities to the 
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interior, oil accouiit of tlic difficulty in trausportiug tliuni in good con- 
dition to distnnt points, and because tlie Western m i ~ l ~ e t s  are at the 
time g lu t td  with cheatper fish from tho Great Lnkcs. I t  would serin 
desirable to hare some good fish, like tlie red snapper or striped bas,.r, 
i u  sych abuticlance during the winter iiiouths t h a t  the people of  tlie 

Tho 
ritpid exhaustion of the old red-snapper grounds leads me to believe 
I l l a t  these fish are not holding th& own against tho inroads of inaii, 

:ind their habits and life history show that they cannot do so. 
Aside froin the work of ascertaining the best may to propag,.,ite Gnlf 

lish, and of introducing new species there, t h e  informatioii so gainctl 
would be of value to the South Atlantic coast. The striped bass oc- 
c u &  iii tile Nortbern G U I ~  matcrs, but not abnndautly. I t  is alwqw i i i  

iiiie condition wlicn captured, and is highly esteemed as foocl. Spawn- 
iiig adults and t h e  young fish are occasionally tidccn. Bositles trying to 
discover the best may to hatch the common native fishes nnd others, i t  
would be well also to try to determine tile results of the stocking with 
sli:td and salmon of the Southern rivers tliatempty into the Gulf. Prob- 
itblx an intelligent use of gill-i:ets at the mouths of these rivers at the 
lwoper season would be of value in thab  direction. 

Any work of propagation done on the coast of Texas, or relittble in- 
ibrrngttion concerniug the improvement of the fish supply of th:tt,Statr, 
would be heaxtily appreciated by a people who ;it present are in great 
iieccl O S  good food-fish. While engaged in work of a practical nature, 
t liere would be opportunity for making large collections of specimens, 
aiid niany things could be preserved that woixld be of scientific T U ~ U O  
to  the National MHseuni, while a thorough study of t h e  inarine iiiver- 
tc1ir:btes would be of special value and interest, siiice so little has been 
done in that direction in these waters. Tho force a t  I P O J ~  would be 
qualified to make such collections. A small beam-trawl coulcl be worlrcd 
iyith good results, in thosamemanuor as from thoEnglish sttiling tr:rwler; 
iin(1 if it, was foand advisable to have soine hatching a]tl);tr~t~xs on 1tottrd, 
there m o ~ l d  be ample room for placing a small engine and hatchiug- 
jars. 

South aud West c0ultl depentl npbu a reasonably collstallt supply. 

PENSACCOLA, lkh., April 20, 1885. 

85.-PROPAC:AT'ION O P  BALMON IN SALMON IRIVER,  QB\VSGO 
COUNTY,  N E W  YOBEC. 

B y  JOHN D. COLLINS. 

1li;~ve been greatly interested in tho Rpamniug efl'orts O S  t bu  8aS'a?m3 
8uZar in Salmon River for several years, and have wondered fhat'tlie 
subject has not loug ago attracted more attention. The folloming de- 
tails are not upon per80nal knowledge, but were reltited to me  by Mr. 
Cross, of Pulaski, N. Y., now deceased, who iu his lifetiine owned the 
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inill and dain there. My last couvcro:\tioii 
with-him was about three years ago. I believe the ililorinatiou per- 
fectly reliable. 

Salmon River was long ago the spawning gronnd of salmon, 111) to I lie 
time this dam was built. 
pation of the rCSid6ntS all tho WiLy from near the mouth 111) as fhr ; i s  

tlie High Falls (about 7 miles below the village of Eedficld), $1, distaticc: 
of some 25 or 30 tniles by course of the river. This fall is a perlwtitlic: 
ular drop of some IO0 to 120 feet, :~nd  untier it is a deep pool iir tlril 
rocks of 900 or more feet in diameter. ‘l‘he stream is more or less rapi(l, 
ui-ied with flat ciirrcnt ; is crossed by the Rome, Watertown, aittl Og- 
densburg &ailroad at Sandy Bank, aud proltably at Pnlaslii. 1 thirrk 
tlieio is also a darn a t  Sand Bank. Tlie mater.of tllc stream (a ritthl~~ 
large one), :IS far :is I have traveled it, is of excecdiug clearrvm and 
trans p a re n cy. 

Mr. Cross aboiit four or five years ago first informed me of the nunu:il 
presence of .wltnon at his (lam, aud their efforts to get aver it during 
the inoritli of June; that their eff‘orts were very persistent, and that 
~01ne of the strottgcst males would even jump 80 as to go over it; also 
that :tnunally many were caught i i i  seines below the dam. I suggested 
to hiin t h a t  he should build a fishway, but i t  was found that the laws 
were so defective iu  respect to nets and’ seines that it was not espo- 
dielit. In ;I later iuterview he told me it was proposed to cut a spill- 
way or overflow around the dgm, and that powder hitd been purchased 
for tlie blasting of rocks; still later that such a channel had beeii cut, 
; ~ n d  lie thought a few had gone up it. This was :%bout two years ago. 
Mr. Cross died soon after, and I have no later information. 

From these facts it seems that this point is the only water in t11~ 
Statu of New Yorli where saliiion have over returned after their spemn- 
ing placc~s l1a\7e bcw once broken up. I liavo supposcd that this was 
on account of the fineness of the water, which in clearness would seem 
to resemble that of tlie Eestigouohe of Nova Scotia, where they 
abouiid. J t would seein as it’ by ii little public eBort this stream could 
be reestablished as a spawning ground, especially by proper fi,qhmaye 
and absol lite protection for a year or tvo  until oiice,fairly established. 
9’0 this elid some special legislation would be reyaired, among which 
would be tlic protcotiou of ((black salmon” at all times, under scz’ers 
pennlfies, as iu Canada. This salmon is a great protection to the spawii- 
ir i g grounds, 

The wetcrs allio of Fish Greek, in Lewis 00u11ty, beadiug Dear thosc: 
of S:iltnoti River, were formerly the spawning ground of salmon, par- 
ticular 1y :it WhiLt is known as (‘ ShelePs H010,~7 i n  the town of Lcwis, 
b u t  wcre broken up by many high dams on the st,rearns. This Rtreaiil 
oinpties iirto 1i:iko Ontario tbrongh Oneida Lake. 1 hear of 110 attempts 
of salmon to asccncl this strcom, although it is possible. 

Thp, dam is 9 feet in height. 

Tile spearing of salmon mas an importatit oiwi 

Vrrcn, N. Y., illay 32, 1885, 
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Vol. V, No. 19. Washington, D. €7. Auk. 18, 1885. 

86.-FIHE-C)ULTXJRE A B  A MEANS O F  Il?IPROVINC THE RAC)E O F  
FISH.* , 

BY Baron VON a. 
The principal object of all animal cultureis the cheap productiod of food, 

but another object should be to produce the greatest possible quantity of 
mertt in proportion to those parts which are either worthless or of little 
value for food. It ehould be the aim of the fish-culturist to produce 
races of fish having superior flesh. 

There are two ways of reaching this end : (1) ‘A sufficient supply of 
euitable food, furnishing enough food even beyond the actual need j and 
( 2 )  the most careful selection for breeders of such animals as possess 
all t h e  desired qualities in an especial degree. To provide a sufficient 
supply of suitable food presupposes an exact knowledge of the quantity 

’ of food and of its nutritious qualities needed at every age of the fish 
for its growth and development ; therefore, the laying down of standard 
rules of feeding, such as, owing to the investigations of learned physi- 
ologists, have long since been laid down for our domestic animals. We 
still know but very little, and opiuions are greatly divided, relative to 
the food which a fish needs for its life and growth. 

It is true that’ endeavors are made by fish-culturists to raise the an- 
nual increase in the weight of fish to a certttin desired point. But tzle 
experimental means are soou exhausted and the increase is b u t  small. 
The question as to the food of fish should be studied all the more as 
artificial ash-culture tends to increase very largely the number of fieh, 
which when left to nature are during the early period of their life ex- 

Although, owing to the depopulation 
, of the waters, there is no present danger that they will become over- 

stocked with fi& th’ere is DO doubt that sooner or later the fish will sufl’er 
from want of food, SO that, in gpi te of all care aiid trouble, we would only 
get skeletons instead of plump fish, unless we hud w a p  and means for - 
Procuriug the necessary food or to increase the food a t  our disposal. 
F e  should not leave to nature and accident to furnish tho necessary 
BUpply of food for the great mass of our fish, Pond-culturists especially 
should be prepared to stock their ponds wit4 8 larger number of fish 

, than is the case at  the present time; and they would by no meam be 
certain of reaching this end by using some food which hero and there, 
Under different conditions, has answered tho purpose. They must fur- 
nish to their fish food which their water d9es not contain in suf%cient 
Wantities and wliicli they reqniru a t  their different ages. 

it ‘ I  rei-edolde Il’iaohzuolit.” b‘rorn tho Ueiitsalio li’inchwei-Zeitimcg, Vol. Iv, NO. 4, Stet. 
% Jatluiwy 67, l.885. ‘l’raiis1:rted froin tho Gurluau by HICICMAN JaCo~SON.  

’ 

.. posed to a great many dangers. 

-___ - -_ 

Uull. u. 8. I?. c., 85--19 
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By means of long-continued observations o f  fish kept separate in aqua- 
riums, by trying different methods of feeding, and by chemical analyses 
of the various articles of food, we shall undoubtedlp obtain satisfdctdry 
results. This is r. line of investigation which would repay a physiol- 
ogist for engaging iu, and this is a branch of fish-culture where scieuce 
can be employed to advantage. An .attempt in t&is direction is the 
standard carp food prepared by Carl Nicklas in his well-known Manuel 
of Pond-culture. This standard food is based too much on uureliable ' 
suppositions and on conclusions as to the correctness of which w e  enter- 
tain the gravest doubts ; as, for example, when, iu order to determine the 
necessary quantity of albumen, the hog is taken as a, standard, because 
it is likewise omnivorous, which quality alone does not entitle us  to 
draw a comparisou between a mammal living on land and :I tish living 
in the water. 

Nickhs, however, deserves credit for having been t h e  first to direct 
attention to the necessity of a rations1 system .of feeding fish, and to * 

lay down some standard rules therefor. By further and careful experi- 
ments his errors will probably be corrected. Although Nicklns states 
that i y  using fish-food prepared according to his rules he had obtained 
results peri'ectly satisfactory to himself, and although he accompanies 
his assertions by figures showing these results, he will doubtless agree 
with ns.that by usitig a method of feeding based 'on scientific investiga- 
tions the results would have been much greater. 

We desire to know what quantities of the different nutritive sub- 
stances are needed, and what is the limit of food which shmlcl be ex 
ceeded, if a larger and superior race of fish is to be gradually produced. 
Tho proportion of nutritive substances composing fish-food should 
be verg accurate. As is the case with other animals, the needs of' fish 
chauge witli age. Duriug its early stages, when its framework of boues 
grows very considerably during the course of one year, it iieeds a dif- 
fcreut food from that required a t  a later period. All this cau only be . 
deterwined by means of exact scientific experiments. If we  are pre- 
pared to give the fish food which is suitable in every reepect, there is a 
reasonable prospect that we shall be successful in employing the second 
means for reaching the object in view, namely, th6 careful selection of 
breeders which are caiculated to produce fish of superior flesh. In  thi@ 
respect it, should first be determined what shape is most fiivor;Lble to the 
development of flesh. In regard to this we  prefer that framework of 
boms which is sh,ortest in proportiou to the size of the body, and the 
limited development of those parts which are worthless, such as the head, 
since the food can bb given in small particles, and the tail and fim, be- 
cause 'ct well.caretl-?or pond fish need not be a particularly good swim- 
mer. Care should also be taken not to lose the power of propagation 
iu  the eiidearors to form flekh and fat. We also desire fish of rapid 
growth, so as to reach a good weight as soou as possible. The growth 
of fish varies very much wheu loft to nature, and is furtbored by ib suf- 
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ficient supply qf food rich in ashes. From among tlie well-formed fish 
ww will therefore selecf th6se as breeders which develop’quiclrest. The 
experieiice of stock-raising tesclies tliat tliereb; we obtain a race of . 

quickly growing animals. This quality is inherited, and is not easily a 

lost, even when the animal for a short period is kept under less favora- 
ble conditions. An ample snpply ,of 1)ropsr food is therefore the first 
condition for pod~xoiiig betler a’ud more flesh, and ouly by satisfJing 
this condition cau ttrtificial fish-cnltixrs prove a success in every sense 
of the word. 

It is to be hoped t h a t  soou some pbysiolo&st n1:1,y 60 found who will 
malie earliest endeavors to fix the st:tItdiird of food, which is still un- 
known. Surely frieiids :tnd well-wishers of the fisheries mill be foiznd 
to  fiirnisli the necessary m e m s  fop estal)lisl~ing an experimental  st:^. 

The Geruiaii Fishery Associi~tiol~ mill surely take as huch  inter- 
est in Lhe ratioual raising of fisli as in their numerical increase aud in I 
tlie inlrodoctio~i OS foreign fisli. The ex’perienoe of stock-raising shows 
that it is not neccsmry to import ariiinals from abroad as long as m e  
adopt the principles followed by foreign raJsers. The same applies to 
fish-culture. If our suggestions should lead to  some action in this mat- 
ter, me are certain that the numberless ponds in Germany which have 
been clraiued will again be filled with water aud be restored to their 
original purpose, aod that large qiiantities of fish-flbsh mil l  be brought 
into the  market, of ;I qnality ndiich at present ia rarely Been on our 
tables. 

- tion. 

- 

S7.-.4 lnUD SLOUGH ON TIIE GRAND RANX&.IJ. 

B y  Cnpt. GEOBGE A. JOIINSON. 

[Commuiiioilted 1Jy tho Hydrographic O&ac, U. S. Navy.] 

The opening is to the etistward ant1 tho trend of tho slough is MW. 
. by N. (1). c.) .  Tho lower point of the opening is iu latitude 440 N., 

longitude 490 12’ W. ; the upper point is ’i I d e s  to ‘the iiorth\vard of 
this position. A t  the lower poiut is a depth of 12s fatlionis mid at  
ttlie nortImrii 45 fathoins. 111 the centor of the ~lougli 110 bottom T V ~ B  

obtained a t  300 fi,,thoms, arid at oiic point a h g  the uorthern cdgo bot- 
tom was obtained at  150 fathoms. FNIU D point :hboat8 half \ray t h e  
length of the slough, on its southern side, the vessel dragged in a NE. 
direction between 6 and 7 luiles, with anchor d ~ w i i  aucl 150 fathouis of 
(hain out, until i t  brought up a t  the point 0 1 1  the northern edge some- 
what beyond tho point referred to abolk as h a ~ i u g  a depth of 160 fath- 
0111s.. A ~ Q I I ~  the edg0 of the bank the our1.euL runs ;tboot SSW., while 
i n  this slough the witor is nearly de:id, wliat little current there is be- 
iilg i i i  no1119 plitccs j u s t  the opposite of whit it is alo11g the eastern edge 
of the bituk, 
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From the opening to the NW. edge of the sloqgh is nearly 10 miles, 
and at no point inside it do the soundings agree with those given on 
either our own or the English charts, but a French chart shows some- 
thing like this pocket. 

The slough is wider across the center than a t  the opening. The posi- 
tion given is one determined by three persons, each of whom had his 
own chronometer, and the three positions differed but little over'half a 
mile. The one given is the mean. 

There is a similar pocket off Sable Island, with the opening toptho 
southward, which- is 5 miles across and in which soundiugs have been 
found a t  A depth of 350 fathoms. 

This pocket is of the same character as the oue described, hut ouly 
one position has been observed, which is latitude 430 17' N., longitude 
610 8) W. There are several of thew pockets on tho Bauk8 which are 
known to the fishermen of Gloucester, as they go to tliem for hallbut. 

SOHOONER AUGUSTA E. JOHNSON, Gloucester, Mass., July, 1885. 

88.-THE PEARL FISHERIEB O F  TAHITI. 

B y  EOUCIION-BRANDELY. 

[Abstract frnm Officid Jouriial.] 

The author was sent by the Ministry of Marine and the Colonies on A 
mission to Tahiti to study questions relating to oyster culture there. 
The principal product of what Brandely, with '' t'he summer isles of 
Eden'? fresh in his mind, calls notre belle et sipotftique colonie de Taiti 9, 
is mother-of-pearl. S11 its tr ide is due solely to tb i s  article, which for 
a century has regularly attracted vessels to the islands which compose 
the archipelagoes of Tuauiotu, Gambier, and Tubai. The mother.of- 
pearl which is omployecl in industry, and especially in French industry, 
i s  furnished by various binds of shells, the most estimated, variegated, 
and beautiful of which are those of the pearl-oyster. There are two kinds 
of pearl-oysters; one, knowu under the name of piutadiue (Meleagrim 
margaritifera) is found in China, India, the Re$ %a, the Comoro Islands, 
Northeastern Aus?xalia, the Gulf of Mexico, and especially in the Tuam- 
otu and Gambier archipelagoes.; the ot)hcr, more commonly called the 
pearl-oyeter (Meleugrina radiata), comes from India, the China S&s, the 
Antilles, the Re4 Sea, and Northern Australia. The shell of the former 
is harder, more tinted, more transparent, and reaches greater dimen- 
sions than the latter. Some have been found which have measured 30 
celltimeters in diameter and weighed more than 10 kilograms, while t h e  
Meleagrina radiata rarely exceeds 10 centimeters at, tho most, and never 
weighs as much as 150 grams. both varieties supply pearls,'tBose of 
one k i d  being a t  o m  time more favored, ;i t  ;ailother time those of the 
other. This depends on fashion; but, on the whole, thoae fouiid iu the 

, 
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great‘ pintad& are, more beautiful, and the color more transparent, 
thau those of its congener. 

The amount of the trade from Tahiti in pearls cannot be stated with 
accuracy, as there is much clandestine traffic (approximately 300,000 
francs), England, Germany, and the United States being the chiel’ 
markets for the fine pearIs. The great pintadine is found in great abun- 
dance in the Tuamotu and Gambier Islands. The situation there i s  yery 
!avorable for them ; in the clear and limpid waters of the lagoons they 
have full freedom for development, and are undisturbed by storms. 
Mother-of-pearl is found in almost every one of the eighty islands which 
form the archipelagoes Tumotu mid Gambier. These belong to Prance, 
having been annexed a t  the same time as Tahiti and Moorea, and hare 
a popula#tion of about 8,000 people, all belonging to the Maori race, 
Brandely gives an in terestiug descriptiou of these little-known islands 
and people. The IatteT appear to hover always on the brink of starva. 
tion, as the islands, which are coinposed mainly of coral sand, produce 
hardly anything of a vegetable nature. While the neighboring Society ‘ 
Islanders have everything without labor and in abundance, the unfor- 
tgnate inhabitaut of Tuamotu is forced to support existence with cocoa. 
nuts, almost the only fruit-trehs which will grow on the sandy beach, 
vith fish and shell-fish which are poisonous for several months of the 
year, and often they have to kill their dogs for want Qf other animal 
food. There are no birds, except the usual sea-birds ; no quadrupeds, 
except those brought by man ; no food resources riecessary to Euro- 
pean life, except what is brought by ships. Although the people are 
gentle and liospitoble, they practice cannibalism. It is pitiless,hunger 
alone which lias driven them into this horrible custom. 

These people are the chief pearl-divers of the Pacific; indeed it is 
their only industry, and women and even children take part in it. 
There is a t  Anaa, says the writer, a woman who will go down 25 
fathorns, and reniain under water for three minutes.. Nor was she an , 
exception. The dangers of the work are great, for ‘the depths of tbe 
lagoons atre infested by sharks, against which the divers, being una. 
ble to escape, are forced to wage battle, in which life is the stake. No 
year passes mithout some disaster from sharks, and when one happens 
all the divers are seized wi th  terror, and the fishing is stopped for a time. 

’ But gradually the imperious wants of life drive them back to the sea 
again, for mother-of-pearl is the current coin of Tuamotu. With it the 
native buys the rags which cover him, the little bread and flour which 
complete his food, and alcohol, (‘ that fatal present of oivilization,” for 
which lie exhibits :s pronounced passion. 

Xomn twenty-fire or thirty years ago tho trade in mother-of-pearl 
irk the Tuamotu archipelibgo was very profitable for those engaged 
ill it. For 8 valueless piece of cloth, a few handfuls of flour, or 
some rum, the traders got half a tou Of mother-of-pearl, worth 1,000 
or 2,000 francs, or even fine pearls of whioh the natives did not 

I 

- 



know the value. Tho archipelagoes mere freqriciitetl 1)y \*ebsel~ of all 
uatioiialities ;  noth her-of-pearl was abundant, ;tnd pe:irIa were less rare 
thLLiin they are now. The nuiriber of trading ships increased; there was 
competitio:i aniong them, and consequently a higher price to the na- 
fires, mho fished to meet the new demand withitnprorident ardor. The 
coiisequence is that the lagoons are less productive, and that even the 
most fertile give manifest signs of exhaustion. The prospect of having 
llicx iriliabitants of Tuaniotn throwii on its hands in a state of helpless 
destitution, as well as of tlie disappearance of the principle article of 
the trade of Tahiti, and an itupor$ant source of revenue to the colony, 
ii1:irined the colonii~l administration and the ministry of marine and 
the coL.nics in Paris. Accordingly Brandely was selected to study 
the whole subject on the spot. Tlie points to which he was instructed 
to direct special attention were these: (1) The actual state of the la- 
goons mhich produce oysters ; are they beginning to be impoverished, 
:incl, if so, what is the cause, m d  what the remedy? ( 2 )  Would it be 
possible to create a t  Tuamotu, Gambier, Tahiti, and Moorea, for the cul- 
tivation of n~other-of-pearl, m inclustry analagous to that existing in 
Fr:tncca fop edible oysters? Would i t  be possible by this means to supply 
the ~iatives of T'uamotu with con tinuous,'fixed, rernunerative labor, which 
mould  render them independent, and remove them from. the shameless 
cupidity of the traders ? Uould they not be spared the h:irdships and 
daiigers resulting fkoni the contiuued practice of diving, and be turned to 
more fixed sedentary modes of life, by which they might be raised gradu- 
ally iii-the nooial scale? (3) Should the pearl fishing in the archipelagoes 
bo regulated, and, if so, what sliould be the bases of such regulations? 
Jt was 011 tho inixcd econornical and philanthropic mission here indi- 
cated thab Erandely went to Tahiti in February last. The statistics 
tics did not show any decline in the production of mother-of-pearl, but 
a careful study on the spot showed that this was due to the great 
amount of tlie claudestine traffic, and that the lagoons were growing 
less productive day by day; that beautiful mother.of-pearl was becom- 
ing  rarer, and in order nowadays to get oysters of a marketable size 
the divers are forced to go to even greater depths. Braudely recom- 
inends prompt and vigorous measures be taken a t  once, or tlie lagoons 
of Tuamotu will soon be ruined forever. The partial steps aiready 
adopted have been useless. The total prohibition of fishing in aome of 
the islands for several years has failed, because it has beeu found that 
the pintadine is hermaphrodite, arid not, as forinerly was believed, uni- 
hexual. The c a k  of the impoveritrhment of tlic lagoons is excessive 
fislting, and nothing else.. Re thinks that i t  js possible to create in 
T'uamotu, Gambier, Tahiti, and Noorea ;L rational and methodical cul- 
tivation of mobher-of pearl oysters, analogous to that existing with re- 
gard to edible oysters on the French coasts, and to constitute for the 
profit of the colony an industrial monopoly which no other country can 
dispute, for nowhorc else can such favorable conditions bo found. 
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89.-SOmE I?rAeTS b O N C E R N I N G  1SINGLAS.S. 

By HENRIX KNUDSEN. 

It is probably well known that one of the most important qualities 
of corninon glue is that it can gelatinate. As regards this propert,y of 

.gelatinating, isinglass prepared from fish-skins and heads diEers t-er.y 
materially from common glue, as it will but rarely, and only under cer- 
tain conditions, form an incomplete jelly, which, during the succeeding 
drying process, a t  a heat of 80 Celsius, will again become fluid or 

‘dissolve, which prevents its being formed in tablets like tho conimon 
glue. It must therefore be considered as D characteristic quality of 
isinglass that i t  does not easily turn to jelly, but that when strongly 
conceutrated, and at  a low temperature, mill stiffen .so as to form a 
tough mass. 

The usual process of preparing isinglass is as follows : When fresh, 
the air-bladder is taken from the back of the fish by striking the fish 
several blows with a wooden club, whereby the sound is loosened, after 
which it is torn from the b:ick and cut open lengthwise, so that it is 
freed from any bones which may adhere to it. It is then placed in cold 
water-sometimes in lime-water-where i t  remains some time. It is 
then carefully cleaned of all blood, and the black outer @kin is removed 
with a knife ; whereupon it is again mashed in fresh water, and spread 
out on a board to dry in the open air, the inner shining skin beiug 
turned outside. To prevent the sound from shriveling during the dry-. 
ing process, whereby it would lose its smoothness, i t  should a t  once be 
fastened to tbe drying-board by small pegs or tacks. For obtaining a 
good article of isinglass it is considered absolutely necessary that the 
souncl should be dried in thq suu ; and for this reason swims cleaned 
ju winter are kept under the snow till spring. After the drying process 
is finishid the sound is again moistened by drawing over it a brush 
dipped in warm water, whoreupon tho innor shining skin is removed by 
hammering or rubbing. Finally it is rolled between two polished iron 
rollers. 

Isinglass which is to be made into gelatine, before undergoing the 
above-mentioned processesand while still in amoist condition, is bleached 
in a solution of sulphuric acid, in which it swells up i o  D colorle\ss jelly, 
which, after having bees dissolved in warm water and after the jelly 
fordfed in cooling has become dry, will make %clear and colorless @!a- 
tine. 

To avoid the drying process, which cannot very well be done in winter 
and during the busy fishing season, the sounds are salted and sold in 

Translated from the Danish by HERMAN JACOBSON. 

. 
\ 
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“Lid1 on& F’iclkelim.” From Wskeritidende, No. !231 Copenhagen, June 9, 1885. 
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that coiiclition. It should be stated, however, that Iwfore being salted 
they should be cleallecl very thoroughly, as it is very diacult to remove 
blood ant1 muscle-tissue from a salted swim. Cleaned sounds, of course, 
sell much higher, and they are far preferable in every respect to those 
which have not been cleaned. The most troublesome a i d  tirne-cousuin- 
ing work in the preparation of isinglass is to remove the sound from 
the backbone, which is still done bj* hand. This is also the principal 
reason why more general use has not Set been made of thc sounds. This 
work niust be done very slowly, and to produce large amounts of isin- 
glass would require much labor, which is hard to obtain during the 
fishing season. If it was possible to use for this work some sort of ma- 
chine which would meet all the requirements, the m;mufacture of isin- 
glass would receive a new impetus. 
. Good isinglass should be of a bright (or a t  least a light yellow) color, 
thin and transparent, and without any odor or taste, which will invari - 
ably indicate the presence of impurities. When dissolved in boiling 
water (in cold water it does not dissolve, but merely turns to a clear 
jelly) there ehould remain but a very small insoluble residue, and the 
jelly which is formed should be clear and colorless. 

A great portion of the isinglass which is at present brought into the 
market comes from North America. Like the Norwegian fish-glue, it is 
prepared from the air-bladders of ,cod, and does not easily dissolve in 
water, and a greater quantity remains undissolved than in the Itussian 
isinglass. The method‘ of preparing it is like the one described above, 
only with this difference, that immediately after having been cleaned, 
while still in a moist condition, it is pressed between iron rollers! after 
which it is spread out and dried in the sun. America has of late years 
ma& rapid progress in the manufacture of isinglass from fish refuse. 
The raw material consists to some qxtent of fish-peads, and especially of 
fish-skins-the waste products of (‘ boneless fish.” The skins are soaked 
arid wa4hed in order to remove salt ana all impurities and to prcpara 
them for the following bleaching ,prooess, when the isinglass is obtained 
by boiling them in wa’ter, and by clearing the liquid glue and concun- 
tra>ting it in vacuum-pans. Entirely pura liquid fish-glue is colorless, 
and, like the pure isingiass, has neither odor nor taste. 

The light and most strongly concentrated fish-glue is used in the 
- manufacture of pianos and various kinds of wooden ware ; a light arid 

less concentrated grade is used in the nianufacture of paper ; and LL 
dark and highly concentrated grade is used in the manufacture of hats 
and shoes. I )  

Sweden occupies a prominent place among the countries producing 
isinglass. Manufacturers in Lysokil have sent us excellent specimens 
of dried isinglass in thick but clear tablets, having a slight yellowish 
tinge, and gelatine in thin tablets, clear as water. -We have been io- 
formed that these articles have been speci;illy prepared from sounds 
that had first been subjected to %1 bleaching process, after which they 
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mere dissolved in warm water whose temperature varied between 300 
and GOO Celsius. The dissolving process takes .place id wooden vessels 
with hair bottoms, aud surrounded by poor heat conductors. After 
having been al1oGed to stand in these vessels for twenty-four hours the 
solution of glue, which is still warm, is drawn off’ and placed in smaller 
wooden vessels to cool, when it forms a clear and colorless jelly, which 
is cut into tablets and dried on nets stretclied out on frames, as i s  
done with the common cabinet-makers’ glue. 

SO’.-SPAWNING OF SPRING HERICING NEAR NORWAY.* 

B y  S .  A. BUCN. ’ 

[From report to the Norwegian Department of the Interior, 1884.) , 

As early as December 7,1883, solqe specimens of herring were sent 
to me from Ekersund. The 10 specivens which I examined were all 
spring herring. The sexual organs, whose average weight was 37.05‘ 
grams, were not get developed; so that it was not improbable that 
considerable time would eIapse before the herring would oome close to 
the coast. To judge from the specimens which I received, the majority 
of these fish were females. 

Ten days lator I received some specimens from Skudesnaes, but they 
consisted exclusirely of so-called (‘ blood-herring,” which do not at this 
time visit our coast for the purpose of spawning. 

On December 22 I received from Froderikshald 24 “llvaliier herring,” 
which were said to be genuine average specimens of a large quantity of 
herring caught in nets. Of these 24 herring 20 wgre of different age, 
and but very few were ready to spaxn. Only 4 were spring herring, 
And had well-developed sexual organs (average weight 40.1 grams), 
whjch certainly were somewhat larger than those of the ‘( Elceroe her- 
ring ;)’ nevertheless these herring were by no means ready to spawn. 

On December 24 some herring came from the Hvitings Islands. The 
average weight of the sexual orgniis was 47.17 grams, but they were not 
fully developed, although more so than those which I had received pre- 

The herring which I had occasion to emmine later I received be- 
tween-February l and the middle of March. On February l I received 
5 specimens from Rovaer, all small herring, still firm and full. One was 
a ‘‘ blood-herring,” and the rest spring herring, whose sexual o r e n s  
had an average weight of 25.75 grams. 

On February 5 herring that were ready to spawn were this year found 
for the first time near Utsire. Some of the fomales had even cast some 

‘ Of these herring 14 were females and 10 males. 

viously. 

--_ - 
* VaarekMenr Qydning.” Translnted from the Danish by HERMAN JACOBSON. 
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spawn, but this had probably been caused by their having been chased 
and scared by codfish, an occurrence which seems quite common during 
the early part of the fisheries. Fifty-three per cent of the herring 
which I examined were males, and 47 per cent were females. The 

- average weight of the sexual organs was 46.6 grams. The temperature 
of the water varied from 50.9 to 60.3 Celsius. 

On February G and 7 all the herring caught on Lhe coast near Utsire 
were full of spawn, which, however, mas loose. The temperature of 
the water on February G ,  from the surface to the depth of 70 meters, 
varied from 50-9 to 6Q and on the 7th a t  the same depth from 50.9 to 
60.3 Celsius. 

On February 8, 63 per cent of the herring which I received mere 
females and 37 per cent males; and on the 9th 71 per cent females and 
29 per cent males. On both days the herring were full of spawn, all of 
which was loose. 

On February 14 I received about 30 codfish, caught a t  a depth of 120 
meters northeast of Nordvaag. The contents of their stomachs con- 
sisted in all cases of herring spawn, which, as the embryo was scarcely 
visible, must have been ejected by the herring during the days imme- - 
diately preceding February 14. 

On February 16 I found spawn, while scrapiug the bottom near 
Nordvaag, a d  lines hauled in the same day were covered with spawn. 
On the 15th the temperature, at a dept'h of from 0 to 70 meters, varied 
between 50.2 and 50.6 Cel?lains, and on the 16th, at the Rame depth, from 
50 to 50.4. 

On February 19 it was observed for the first time this season that 
herring bad spawned in  shallow water near Urter; and on the ZOth, 21st, 
and 22d the herring hcd 1iterally.whitened the sea a11 round Urter. 

-By bottom-scraping some days later great masses of' roe were brought 
to  the surface round the Sveaboerne Islsuds (north of Urter), and be- 
tween these islands and Urter. Near Urter herring spawn could be 
found in every sound and bay, from the surfaeo down to a depth of 40 
or 50 meters. The temperature of the'water near Urter, at a depth of 
from 0 to 70 meters, during these days varied between 40.9 and 50.3 
Celsius. 

On February 21st 41 per cent of the herring which I received were 
female8 and 59 per cent were males; on the 22d 42 per cent females and 
58 per cent males ; and on the 23d there were among the herring caught 
near Ealstoe 54 per cent males and 46 per cent females. In average 
years i t  is the rule that in the beginning of the fisheries the female her- 
ring are in the' majority, and only after the fisheries have progressed 
for some time is this reversed. But this year it wps observed as early 
as February 15, therefore at a time when spawning had just commenced, 
that the male herring were much more numerous than the fenialles; axid 
this remained so during the rest of the fishing season. 

On February 25 the herring spawned near Evittingerne, and near 
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Eralevaag and Balvoe. All the lines were thickly 'covered with spawn, 
both in deep and in shallow water. On this day the-temperature, a t  a 
depth of from 0 to 50 ineters, varied from 60 to 50.4 Celsius. The male 
fish were, on the whole, still full, and only in exceptioial cases a few h a d  
ejected a small quantity of milt. In three batches of herring received 
by me at  different hours during the day, the percentage of males was 
75, 73, and 72, respectively, 

On February 26 I examined the coast from the Ferkingstad Islands 
as far as Akreharn and Kvalevaag. In nearly all places where the bot- 
tom mas clean (covered with coarse and fine sand) the lierring had 
spawned a t  ;I depth varying from 10 to GO meters. Among the number 
.of herring which I examined the males were invariably in the majority. 
On the 26th the temperature at a depth of from Oito $0 meters varied 

.between 40.6 and SO Celsius. 
On March 1 the herring had '' whitened" the sea near Svardholm, the 

most southerly point in the southern district where spawning was ob: 
served during this year's fishing season. The temperature at Veavaag 
(114 Daniah miles north of' Svardholm) varied between 40.4 and 80 Celsius 
a t  a depth of from 0 to 30 meters. 

During the following days I had occadon daily to examine codfish 
caught between tlie Perkingstad Islands and ICvaleraag. As nearly 
each of these codfisli was full, almost to repletion, of lierring spawn, 
and as bottom-scraping iuvarii~bly brought to the surface a grmt quan- 
tity of spawn, I was confirmed in- my opinion that the herring had 
spawned over a vast area, which froin the last  herring period \Vila known 
as a good spawning place. That the herring have spanned SUCCCF- 

sively, and have stayed it1 this place for sonie time, is a,lsu proved bj- 
the circumstance that in the stoinoch of 0110 cod there were found her- 
ring eiga in all stages of tievelopment, from receut~g impregnated spawn 
to spawn where tlre shining metal colored iris of the embryo could be 
Seen with tlhe uwked eye. 

About March G and 7 the 8lmwning process niay be said to have ceased 
in the southern part of tlie southern district. Near Stolrvigen, Grotlr- 
fiord, and in the neighborhood of His1tc.n and ~&1polle11 spawitiug her- 
ring were observed as late as the middle of March. Herring caught on . 
M&wh 21 were found to 11iive finislied spawning. Diwing the period 
from March 10 to 15, tlic temperainre of the water a t  a depth of from 0 
to 70 meters varied from 30.8 to 4O.T Cclsius between Nolrli~ig and 
~randesunil. 

It will be seen that all the spawning observed in the souther11 part 
of tliu district took place from the surf'ace to a depth of 70 meters, and 
alt a tamperature of tho water varying froiii 40.4 to  60 Celsius, while in 
the northern part,/of thu district, a t  t!le S a m  depth, it took place at  a 
temperature varyiog from 30.8 to 40.7 Celsius. 

According to tiiy instructions, I was to place impregnated herring 
$Pawn in an inclosed basin. I was fortunate enough to find a suitable 

> 

. 
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locality a t  Salvoe and Tvilanparholmerne, on the west side of the island 
of Earmoe. I found, however, that in view of the investigations to be 
made, it would be of special interest to have these basins stocked with 
live spring herring, so as to be able to follow the development of the 
sexual orgaus until the following year, and, if possible, to throw some 
more light on the nature and developnient of the so-called L b  blood-her- 
ring?’ For this purpose each of t,he basin6 was stocked with 600 her- 
ring; and among those in the Tvilanpar basin there weresome “blood- 
herring.” In ohe of the walls of the Tvilanpaz basi? I bad an iron 
grating inserted, so that constant connection with the sea was main- 
tained and the herring were prevented from slipping out. To furnish 
the herring in this basin with food I plsiced in it a large number of lob 
sters with roe, so that the newly-hatched young lobsters might supply 
food for the herring during summer. In the SLlvoe basin the coriditious 
were such a8 to make i t  unnecessary to ’have specid counection with 
the sea, as there is a regular conuection at every tide, which, however, 
does not cause the water t o  rise so high that the herring could slip out. 

During the course of spring and summer I had tunny opportunities 
for observing the herring. In April they mere lean, and looked in every 
respect as if they had been starved. In hhy  they had recovered sonie- 
what, and in June they had become 80 fat t ba,t the common people 
called them “pretty” herring. But the circuinstauce which was of the 
greatest interest to nio was that on June 20 I found :imong 10 herring 
taken from the Trilanpar basin 2 (a Inale and a femalg) full of milt 
and spawn and almost ready to spawn. 
what premature to base on th i s  single instance a theory as to the de- 
velopment of the so-called 4; blood-herring;” but the fact is neverthe- 
less one of great interest, and 1 cleeni it proper to make i t  known. . l  
cannot force myseIf to believe that these two specimens shonld belong 
to the spring herring ; but I a m  rather inclined to the opinion that they 
belong to the “blood-herring;” and the conclusion which might naturally 
be drawn therefrom would be that the g L  blood-herring ” belong to those 
herring which spawn iu summer and autumn, which are found in the 
shallow portions of the North Sea, and which during July and August 
are, in enormous numbers, caught by the Dutch and Scotch fishermen. 

I am convinced that if the investigations relative to herring are to 
lead to any practical result they should not be made in winter alone ; 
but that t h e  places where the Rpririg herring stay during summer 
should be sought, and that the winter investigations should be contin- 
ued during summer and autumn between Norwsly, the Shetland Islands, 
nncl Iceland. For seqeral years I have endeavored to establish seine 
fisheries on a rational basis in the North Sea, and thus to provide a new 
source of income for our coast pop9lation. I am of opinion that such 
summer ahd autumn seine fi8heries would be the,first practical result 
of the investigations referred to above, while at the same tiine our 
knowledge of the natural history of the herring would be considerably 
jameaaed. 

It would, of course, be some- ’ 

I 
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91.- TRE ICELAND BflhRIC-FISHERIES.’ 

The kind of shark which is called in Danish i~uwkul (Greenland shark, 
A%ymnus microcql~ulus) is found tlqoughout the entire Arctic Ocean, 
near Greenland and Iceland, and, though in smaller numbers, in the 
North Sea, and even in the Cattegat, where iiearly every year some are 
caught near the coast’of Bohusliin, and on the so.called “Great Banks,’, 
where the depth is from 30 to 110 fathoms, I n  Norway important shark- 
fisheries have been carried on from time immemorial, particularly in 
wiuter, from the begiuning of September to the end of February, from 

I Tromsoe to the Varanger fiord, and in some other places, sucli as  8tor- 
cggen, on the coast of Romsdal. Most of these fishing places have it 

depth of from 100 to 300 fathoms4 and are generally at the distance of 
several miles from the land. Many Norwegian vessels also catch sharks 

. in the Arctic Ocean between Beeren (Iceland) and Spitzbergen, where 
.these fish are called liuu7da~ring. On the Danish coasts the shark is 
very rare. Occasionally some have been seen as far south as the Kullen , 

promontory, a t  the northern entrance of the Sound ; near Hou, in the 
Uattegat; and near Sonder-Nissum, 011 the west coast of Jutland. 
There are, therefore, on the Danish coasts no regular shark-fisheries. 

There seems to prevail some uncertainty as to the size of the Green- 
land shark ; ?ear Iceland, for instance, i t  is said to reach the length of’ 
24 feet. This statement is probably based on the account of Gunnerus. 
There has certainly been some misunderstanding as regards a state. 
men t made by Eggert Olafson, who says, ‘ 6  The largest Greenland 
shark can reach the length of 10 yards,Iceland measure.” A yard, 
Iceland measure, however. is 18 inches, and according to Danish meas- 
ure, this would be only,7& Danish yards: We shall be about right 
whet] we say that the size of the Greenland shark rarely exceeds 6 
Danish yards, or 12 feet. Lieut. 0. Trolle states that he caught om 
measuring 23 feet in length. 

The Greenland shark is caught principally ou account of ita liver, 
but in Iceland the meat is also freqnently used as food, after i t  has been 
allowed to hang for some time, or, having been put in the ground, has 
undergone a process of fermentation. When fresh the meat is indi- 
gestible and unwholesome; when dried it has a peculiar but by no 
means disagreeable flavor, somewhat resembling old cheese. When 
fermented the meat is slimy and jelly-like, but it is stated that a t  pres- 
ent it is not much used for food wheu in that condition. The yield of 
oil, of cotme, differs very much, according to the size of the liver, 
Which corresponds to the size and fatness of the fish. A good liver 
Will yield about 66 per cent oil, while otliers will only yield about 80 

“’“Euvlca~angaten fra Island.” I~ro111 Piclkeritide,ide, No. 46, Cop~nhugon, Novuuiber 
11, 1884. Trqnsletod from the Danish by H E Y M ~ Y  JA,COSSON. 
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'per cent. The data relative to the average yield of oil from the liver 
of the Greenland shark vary greatly. When a Norwegian writer states 
that a single large Greedand shark yielded 7 hectoliters [about 185 
gallons] of oil, this must be of course an exaggeration; but other data, 
which make the yield of the shark's liver from. one-fifth hectoliter to 3 
hectoliters, will not give us a correct idea either, as a shark having 2 
barrels [a "barrel," as used in this article, cantains about 4 4  gallons] of 
liver will always be a very large fish. Kroyer gives the average yield 
of a liver as 120 potter [I pot equals 1 quart, about]; while Rosted says 
that 13 barrels of fat liver will produce a barrel of oil, therefore 160 
potter will be obtained from 2 barrels of liver. I n  Iceland the livers are 

, '  not counted, but measured with a peculiar Iceland measure, the 7ctittw. 
On the west coast of Iceland, 18 icdturs of liver make a barrel, and a t  
Qfiord 15 kdturs make a barrel. A t  present one generally calculates 
on getting from one barrel of liver three-fifths of' a barrel of oil, there- 
fore about the same-quantity as given by Rosted. It should be rernem- 
bered, however, that a t  present much greater care is taken in extract- 
ing the oil from the livers, that the apparatus has been greatly im-' 
proved, and that steam is frequently employed. 

In 1884 the shark fisheries near Iceland were exceedingly productive. 
On the west coast not a single vessel got less than GOO barrels of liver 
during a period of six months. The price wa8 about $6.70 per barrel 
of liver and $11.25 per barrel of oil. 

The fisheries are carried on partly with open ljoats, mhi.cli are priuci- 
pally used in t h e  Faxe Bay and in the Isa fiord. In  the southern part 
of the Faxe Bay the fisheries with open boats do not amount to much, 
but gome such fisheries are carried on in the other parts of the bay, 
while extensive open-boat fisheries ase carried on in the western fiords, in 
the Stranda district and on the coast of Nord1:~nd. Fishcries with open 
boats are, of course, carried on in winter, when the fish come near the 
coast. These fisheries, however, are connected &-ith mauy dangers, 
and many boats are lost. If the circumstances would allow it, or if the 
fishermen had the necessary means, they would certainly get larger 
vessels. Here is a chance for the Iceland Government to do a good 
work by admncing some money to the poor fishermen, so that they 
could buy sea-going vessels. The tonnagu of the schooners used on t h e  
west coast of Iceland from the Brede Bay to the Isa fiord, varies from 
20 to 85 tons (costing from $2,680 to $G!332) ; and the total uumber of 
these schooners is about 30. There s e h m  now to be a tendency to 
employ small vessels of from 20 to 30 tons, be.cause the larger vessels 
require three times as expensive apparatus. 

The fisbing season generally extends from January to August. In. 
winter the Greenland shark keeps in shallower water than in'suminer 
(in from 40 to 50 fathoms) ; and the young sharks go in still shallower 
water and witlih a few miles of the coast, while in summer the sharks 
must be sought at  a distance of 20 [Danish %'I miles from the coast, and 
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at a depth of from 200 to 30b fathoms. I n  August they are r o w  d at 
a depth of 100 fathoms: and in September a t  from 40 to BO fathoms. 

. On the west coast the fishing season lasts from April to September, and 
the outfit costs from $1,340 to $1,608. A single line generally meas. 
tires 120 fathoms in length ; sometimes three lines are tied together. 
To the line is fastened the weight (weighing from 8 to 10 pounds), 
and underneath this there are 4feet of asmall chain, which runs in 
a swivel on the hook, which is about 10 or 12 inches long, the distance 
between the point and the main part of hook being 3 or 4 inches. The 
line is carried out over a block whoso disk must fit exactly, so that tmhe 
line does not yet between. The block is open at the top, and has & 
bolt which can be fastened to the railing. 

As soon as the fishing place has been reached the boats cast anchor. 
The anchor generally weighs from 112 to 160 pounds, and lias 15 or 16 
fathoms of chain attached to it as a protection. A deep trough or val- 
ley a t  the bottom of the sea with muddy or light-clay bottom is the 
favorite haunt of the Greenland shark. From this trough thcy like to 
go along the slopes of the valley and into shallower water to seek food,, 
and to return again to the depths. The Greenland shark is said to 
scent its prey at a long distance, and the fishermen sa,y that it will go 
a long way for its food. After a vessel has cast anchor it may sonie- 
times lie for some time before sharks will approach and bite. Tho small 
flsh generally come fir&, and are followed by the larger and fatter fish, 
whose appearance marks the approaching end of the fisheries. 

For bait seal-fat and horse-flesh a,re used. Horse-flesh should first 
be kept for some time in a mixture of blood and salt until it is half 
decayed. Smoked horse-flesh and ydung seals, kept in spirits of wiue, 
are also used for bait. The hook should be entiidy hid by meat and 
fat. During a fishing season there are used on an average 19 barrels 
of meat,, 1 barrel ot seal-fat, and 2 or 3 young seals. These are cut, in 
pieces, and these separate pieces mamy, of course, be used sevural times. 
A single seal-head has occasionally been instrumental in catching euough 
fish to yield 20 or 30 barrels of liver. 

When the weight has reached tho bottom, a few %thorns of the liue 
are hauled ih, holding it firmly outside the block, SO that one CBU notioe 
resdily when a shark is beginning to play round the hook. A piece of 
the line is theii slowly hauled in-and let go again, thus enticiug the 
Shark to seize the hook and get caught. It is easy enough to liatil in 
the fish, for it oflers uo other resistance than to turn rouud; but this 
does not interfere with the hauling in, as the hook will turn ou its 
Swivel. As soon as the fish has been brought to the surfade of the mater, 
a knife with a long handle and a blade about 2 feet long is rlriveu iuto 
its back; after the knife has been firmly inserted in the body of the fish, 
tho head is raisod high enough to insert a large iron hook, instead of 
the pieces of chain used in former times. Some ten years ago the fish 
Were attaahod to the vessel by means of ohains, whilo now the$ aro 

. 
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allowed to drift after the liver has been cut out. The liver is cut to 
pieces in the water; and the pieces are taken up with a dipper and 
placed in a barrel with a perforate& bottom, so that fhe water and blood 
can flow off. The livers are then packed in boxes or placed loose in a 
compartment of the hold. 

On the west coast of Iceland a shark vessel has generally a crew of 
8 men, beside the captain. The crew of tho Ofiord vessels generally 

, numbers 10 or 12 men. Three or four hooks are used at the same time, 
' but when the fish bite well fewer b o k 8  are used. 

On the coast of Nordland the fishermen share the profits, while in 
Vestland the fishermen hire themselves out to owners af vessels. The 
captain of the vessel then gets $4.28 per week, the mate $3.21, and the 
sailors (or fishermen) from $2.14 to $2.68 each. A premium, moreover, 
is paid for every barrel of liver,namely, 63 cents to the captain, 36 
cents to the mate, and about 13 or 14 cents to each fisherman. When 
the fisheriee are conducted on the share system the liver is (for 9 men) 
divided into eighteen parts. The owner of the vessel gets one-half, but 
he pays extra for one part for the captain, who therefore gets two parts. 
Frequently, however, difleren t arrangements are made among the per- 
sons engaged and haxing a share in the fisheries. 

The crew receive the following rations per week for each man : Six 
pounds b r e d ,  2 pounds butter, 3 pounds meat, 6 pound coffee, and 6 
pound rock candy. For each trip (lasting about one month) each vessel 
is furnishecl- with 20 quarts of brandy, a half-barrel of peas or rice, a 
proportionate quantity of sugar or mo1asaes7 and 2 barrols of coal. 

After the close of the shark fisheries the vessel8 are either laid up 
or employed in other fisheries. In the Ofiord there is an insurance com- 
pany for these vessels, which has done a great deal of good. 

9%-ABUNDANCE O F  F I B H  IN THE GULF 8F DIEXCICO. 

B y  L e  H. SELLARS. 

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

In 1881 the fish came on this coast in such numbers that the Pensa- 
cola Ice Company bought a steamer with intent to purse-seine them. 
From thax time till now there have but few fish come north of Cape 
Sltn Blas. This year there is a glut, and i t  seems that the Atlantic 
markets are full also., Lake fish are shipped to points contiguous to here. 
Even the deep-sea fish, such as snappers and groupers, ard more abun- 
daut, and Bite at the hook more freely. 

Now, is thero any meteorological phenomenon upon which to base this 
superabundance of fish? We have been noticing the catching of fish 
many years, but call see 110 reasons for this irregular poriodicgl 2USh of 
fish from their hiding-plaoos to the coast. 

P@NXAUOLA, FLA., say 4,1886, 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 305 

Vol. V, No. BO. Washington, D. C. Aug. 21, 1886. 
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@%-FOOD OB mAUEEBEl;r, PILCIHABDS, AND HEBRINQ. 

BY MATTHIAS DUNN. 

[From Lend and Water.] 

For a period of more tha’n twenty years I have ticed that the whole 
surface of tho sea off our coasts here, in the spring months of the year, 
at certain times assumes a, deep olive color, and I have had oppor- 
tunities for knowing that in favorable seasous this color4s to be found 
stretching out full 20 miles from land. Our fishermcn here call it 
“cowshiny” water, no doubt became of the similarit3 which exists , 

between the sea a t  such times and the excrement of the cow when mixed 
with water. 

Every inquiry into the matter left me without a clue as to its cause, 
but on looking carefully’into the sea, I found it full of olive-colored 
forms, mhich for a considerable time I thought were small medusas, 
but under the glase it was seen they were not medusas, but globules of 
olive matter, varying in’ size from ordinary gunshot to that of small 
garden peas. When I had opportunities of noting them, I found they 
permeated the water for many yards in depth, and their number waa 
a8 incalculrtble as that of the sands on the searshore. 

On further observation it was noted that all our surface-feeding fishes 
were exceedingly fond of them a8 food, and that the stomachs of the 
mackerel, herring, and pilchkrds were often found distended with them. 
And, moreover, that the s~iccess of the inshore mackerel-fishery on our 
coasts in the months of March and April depended on their presence. 

After considerable investigation into the matter, and oompnring the 
undeveloped with the developed spores, I believe I am safe in saying 
that all these untold myriads of olive globules in our sem, which furnish 

h abundance of food for the fishes, which color the sea to a consider- 
e depth, and whioh stretch out so many miles from tthe land, arq 

nothing more than the fully developed seeds or spores of t h e  Nelnno- 
81)Wm3(B, or olive seaweeds. 

The number of spores thrown off by a single plant in one eeason is 
prodigious. The laat I observed was 8 Pusis 8erratzc8, and the flgnres 
to represent them would be not less than two milliona. The few books 

ve on tho weeds make no remarks on rain-water playing any part 
e developmsnt of the spores. But it now seems probable that 

there can be no fructifica$ion of the spores of the olive and green 8e&- 
eds without the genial showers of the spring and the summer. 

ril 18, 1888. 
Bull. U. Si I?. O,, 8 L 2 0  
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9 4 . - E E L R  AND EELPOTR I N  NOBWAY. * 

Every one who has carried on eel-fisheries with eelpots knows that 
he must get  up early in the morning to take up  the eelpots, as other- 
wise the eels slip out again. In order to prevent this, John Knudsen 
placed in the upper side of the eelpot a movable door or lid, which 
opens intiide by the least pressure of the eel against it, and closes again 
by its own weight after the eel has passed through the opening. This 
lid is made of the same material as the eelpot, namely, of ‘thin willow 
branches, and the necessary weight is given to it by pieces of lead 
rolled round the branches. The principle is not new, but is applied in 
different kinds of traps used for catching land nnimals. Amoug fish- 
ing apparatus used in the water it is applied in Deaaux’s lobster-trap, 

Comparative experiments were made near Tysnss last summer iu 
order to test Knudtien’s eelpot and the one generally employed. Tho 
two kinds of eelpots were placed side by side and supplied with the 
8ame kind of bait. During one of theae experiments the eelpots were 
left untouched for two days, and when taken up Enudseda eelpot con- 
tained thirty-seven eels, while the other was empty. Oneof the advan- 
tages of Knudsen’s eelpot is this, that it will catch eels of any size, 
while largeeels do not go into the common eelpots, because the branches 
composing the neck are pretty close together, making i t  difficult for a 
good-sized eel to squeeze through. Largo eels, therefore, keep out of 
these eelpots. Knudsen has received a premium of 60 crowns [$13.40] 
for the model of his eelpot from the Society for the Promotion of the  
Norwegian Fisheries, so that it became the property of this society. 
Of late years small quantities of salted eels have beefi shipped from 

Norway to Hamburg, where they are smoked. Before the eels are  
salted, as much as p.ossible of the slime adhering to them should be re- 
moved, The eels are dropped alive into a salt-brine, where they die at 
once. They are opened from the head to the vent, washed in sea- , 
water, and finally drawn through the hands or through a roll of best, 
which retains the slime. Finally they are salted down in barrels. A 
somewhat larger quantity of salt is used than in salting other fish. If 
they are to 6e kept for any length of time, they should, after from eight 
to fourteen days, be relaid in one-eighth barrel of salt, and some new 
brine should be added. 

Eel-fisheries are not carried on in Norway to anygreat extent. .During 
the sprat-fisheries eels are ofcen found in large masses outside the nets. 
Even if the fishermen did not eat them, or sold them fresh, they might 
secure some little additioual income by salting them. When salted 
and properly treated, they are alwaya sure to find a market. 

-. 
* Johan Knudaen J3araldaaidoaaga Aaleteine.” From Nor& .li’bkeritiden&, voL iv, 

No. 2, Bergen, April, 1886, p. 154. Translated from the Danish by HEXMAS JACOB- 
SON. 
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96.-ON TEE B E A R I N G ,  G R O W T H ,  A N D  B R E E D I N Q  OB BALDION IN 
FREBH W A T E R  I N  G R E A T  B R I T A I N .  

1Bp FRANCIS DAY. 

[Abstract of a paper before the Linnean Society of London, March 5, le%.] 

In December, 1880, Sir James Maitland, a t  Howieton, obtained salmon 
eggs and milt from fish captured in the Teith, and from which ova 
hatched in March, 1881. In July, 1883, it was seen that some of the 
young salmon, then two years and four months old, were in parr livery 
or had assumed the dress of the silvery smolts, the latter in certain 
lights showing parr bands. On November 7, 1884, a $molt 14 pounds 
weight jumped out of the pond and from this fish about 100 eggs were 
taken. As they seemed to be ripe they were milted from a Loch 
Leven trout. On January 23,1885,18 of these eggs hatched, and the 
young were strong and healthy. On November 11, 1884, about 12,000 
Loch Leven trout eggs were milted from one of the foregoing smolts and 
they hatched on January 28,1886. On December 1,1884, 1,600 eggs 
were taken from two of the foregoing smolts, and milted from one of 
tho males. On the 9th about 4,000 eggs from these smolts were fertil- 
ized from one of the males, and ou the 13th 2,5OO*smolt eggs were 
milted from n parr. Pure salmon eggs have been hatched in the Howie- 
ton fiehery ; t h e  young have grown to parr, smolts, and grilse ; these 
latter have yielded eggs, and their eggs have been hatched with a fair 
degree of success.. 

Although some time must elapse before it can be nscertained how these 
youug salmon will thrive, bow large they will eventual€y become in 
fresbwater ponds, and whether a landlocked race may be expected 
from them, still the following points seem to have been established: 
That male parrs or smolts may afford milt  capable of fertilizing ova, 
but if taken from hsh in their second season, at thirty-two months of 
age, they are insufficient to produce vigorous fry ; that female smolts 
or grilse may yield eggs a t  thirty.two month8 of age, but those a year 
older are better adapted for the productiori of vigorous fry ; wherefore 
to derelop ova a visit to the sea is not a physiological necessity ; that 
young male salmon are more matured for breeding purposes than are 
yonng females of the same season)s growth ; that female 8uZmonidcs un- 
der twentyfour months o€ age, although they may yield ova, are of 
little use for breeding purposes, the young, if produced, being gener- 
ally weak or malformed ; that at Howieton hybrids between trout and 
Balmon have so far proved $0 be sterile. Purthnrmore, it was stated 
that the size of eggs of the #almomidm vary witfi the age and condition 
Of the parent; but, as a rule, older fish yield larger OVA than the 
YOuuger oues. Even among the eggs of individual fish variations occur 
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in the size of the ova. From larger ova finer and rapidly growing cry 
are produced ; consequently, by a judicious selection of breeding fish, 
races may be improved, while it is only where segregation is efficiently 
carried out that such selecttion i8 possible. 

96-EFFECJT OB S U N C I a H T  U P O N  BEAD EGGIS. 

B y  We F.J?AGE. 

In May, 1881, at Gunston, Va., on the Fish Commission barges, I ob- 
served for the first time the peculiar and astonishing effect of direct 
sunlight falling on shad eggs. Having occasion to make an unusually 
large deposit of embryo shad in the channel of the river at a time when 
our buckets and cans were in use, I used a largej shallow hin pan in which 
to tran8port the 4' leavings ') of the cones. Previous to taking the row. 
boat out to the channel, I placed the pan on the outer deck'of the barge 
and went back to some work in the hatchery. Returning in a few min- 
utes, I was surprised to see the pan alive with fish, and it occurred to 
me that this might be brought about by the direct suulight falling 
upon the eggs. Since that time I have had abundant opportunity to 
test this phenomenon, and have adduoed the following facts : (1) That 
the time of hatching any particular lot pf shad eggs can be shortened 
from twelve to fifteen hours by judiciously exposing them to direct sun- 
light in shallow, highly-polished pans ; and (2) that the fish so procured 
are fully equal in vitality to those allowed their full time in the eggs. 
During the spring of 1884, I made a practice at Central Station, when a 
car shipment was wanted by a given time, of placing the youngest eggs 
where the greatest amount of direct sunlight would fall on the hatch'. 
ing jars, at the same t ime giving the older eggs less light a8 develop-. 
ment was more advanced. This mas done with a view to  hasteningthe 
younger eggs and retarding the older, so that the fish for the entire 
shipment might all hatoh about the same time. By thio means T have, 
on several occasions, been enabled to hatch out at the same time difk'er- 
ent lots of eggs having a variation in their ages of as much as thirty 
hours. In my reports of the work at Centml Station for the seasons of.  
1883 and 1884 it will be observed that there are considerable variations. 
iu the time of the incubation of eggs of the same age ; which is to be ex- 
plained by the dilTerence in the amount of light the hatohing jars re- 
ceived. I ham not been able to observe with the thermometers a t  my 
command any increase of temperature in the water employed in the 
work with the pans, and the pans painted black are entirely useless for 
the purpose. Though many Bsh-culturists,deprecate the effect of direct 
sunlight on fish eggs as' having a weakening effeot on the embryo, ex- 
perience has domonstrated that the fish assisted in this way me &8 
strong and travel 518 well as those allowed their full time in the egg. 

WASHINGTON, D. C., July 1, ld84. 
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B 7 4 0 N D I T I O N  O F  %"E U N I T E D  STATES TEEOUT P O N D S .  

B Y  LOBEN W. GREEN. 

[Letter to  Prof. 8. I". Btlird.] , 

Our weather still continues very hot and dry. California has never 
known just  such a winter before. We hhre had no rain since the fore 
part of winter, and consequently our traps hove been useless. I thought 
there would surely be 100,000 more eggs to ship, but I fear there will not, 
The trout in the ponds are nearly all doue spawning, and the weather 
is so hot that it is almost impossible to handle them without great 
loss. The temperature to-day is 960in the shade. Years before we have 
always taken ,eggs until the last 6f April, and should we have rains we 
may get the late run yet, but the weeks and river are very low. The 
wdter bas been warm in the river and the trout have mostly spawned 
h t h e  river instead of using the small creeks, as they usually do, but our 
trout are looking nicely. I received au answer from Mr. Gordon Laud, 
Denver, Colorado, saying the 10,000 eggs arrived in good condition. I 
received the telegram this morning ordering eggs shipped to different 
points. I have one lot more now on hand, which will be ready for ship- 
meht soon, of about 10,000. At  present the temperature of the air is 
960 in the shade ; temperature of water, 660. 

BAIRD, SHASTA COUNTY, CAI,., MUrOh 15,1886. 

SS.-+lOCJATION OF A S A L M O N  HAWCCIEYIEEY I N  OREQON. 

BY c. H. WALKER. 

As to the plgn for renewing operaFions at the Ulackamas River salmon 
hatchery, it has been said that i t  did not seem to be a t  the right poiut 
to be of m y  benefit to the Upper Columbia. I wish to call the attention 
of those who are interested-in the matter of propagating salmon to 
what seems to me oue of the best streams east of the Uatskill Mountains, 
namely, the Des Uhutes Itiver, especially in the vicinity of the Warm 
Springs Agency, This river runs within a few miles of the agency, and 
for some distance above and below where the Agency River empties 
into it there are numerous coarse gravel or cobble-stone bars,. where the 
salmon deposit their spawn, so the Indians say; and as salmon can 
often be seen on these bars during August and September, I have no 

ims are correct. Des Ohutes is the largest s that 
umbia below the mouth of the Bnake River at of 

The temperature of the water is quite unifo year 
d, always 0001 ellough to be good drinkirrg-water during the hot- 
days of summer and never cold enough in winter to freeze. Dur- 
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ing a period of eight years I have never seen a part.icle of ice floating 
down the stream, or forming, save on its bauks, and then only after 
there had been a rise in the river and then freezing weather, which 
formed ice as the river fell. During these eight years I have known 
the river but once to rise as high as 7 feet above low water. Some win- 
ters it does not rise 2 feet, and for a majority of the eight winters it did 
not rise over 3 feet. All these poiuts seem to me to make it a very de- 
sirable stream for the propagation of salmon. As the river enters the 
Columbia above all the principal salmon-fisheries, it would be an equal 
benefit to all. 

WARM SPRINGS, C R O O K  C O U N T Y ,  OREGON, July 27, 1885. 

-.-TEE RIOUNTAIN O B  SALRION T R O U T  O F  OBEGION. 

B y  Prof. DAVID S. JORDAN. 

The trout from Portland* is the common Rocky Mountain trout ‘or 
Clarke’s trout, or Red-throated trout-8almo purpuratus Pallas. 

In Washington Territory it is known as mountain trout when taken 
in the rivers and brooks, and as salmon trout when taken in the sea or 
river mouths. Sea-run specimens are more .silvery, with finer spots and 
less red than those taken in the small streams, and larger individuals 
are sometimes taken in the sea thuu are often seen in the rivers. 

There is not the slightest doubt that the so-called salmon trout of the 
fish-(iealers and the mountain trout of the sportsmen are one and the 
Same Ash, the only dift’erences being temporary, dependent on the water 
and possibly on the food. I have myself caught hundreds of these 
same trout with the seine about Tacoma, in the sea, the locality from 
which this Rpecimen was obtained. This species may always be known 
when fresh by a deep scarlet or crimkn blotch on the membranes of 
the lower side of the lower jaw. Tliis fish is, therefore, both a mountain 
trout anti a salmon trout, as the names are understood in Washington 
Territory and Oregon. If the laws permit the killing of one and pro- 
hibit the killing of the other, the only test is whether ‘caught in fresh 
or salt water. 

I N D Z A N A  UNIVERSITY, 
Bloomingtan, Id., February 17, 1885. 

* Mr. J. C. Mendenhall, dealer in Columbia River salmon, at Portland, Oreg., for- 
warded a specimen, January 30, 1685, for identification, and wrote as follows : (‘ To- 
day the Multnomah Rod and Gun Club of this city will send you @ salmon trout for 
clnsuification. This fish was taken from a net containing flounders, porgies, and 
emelt, off Tacoma, Harbor, in Puget Sound, and i t  is called by all fishermen a salmon 
trout. They arc caught in the waters of the Puget Sound and in the Columbia and 
in tho t,ributarios n0ar their months, but never near their sources or above falls or 
rapids. In this case the club claims i t  t o  be a mountain trout or a brook trout.” 
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100.-WATER-BICETLIE8 $EBTROYI.VGl UARP.  

By Prof. c. v. NILEY. 

’ The large water insect which, according to the account of Mr. (3. W. 
Peters, Caldwell, Sumrier County, Hansas,* attacks and kills young 
carp is eridently some species of Cybister or Dytisctcs of the coleopterous 
family Dytiscidm. These carnivorous water-beetles occasionally abound 
in cert,aiin localities and are then a serious drawback to successful fish- 
culture. Moreover, since t h e  German carp is a sluggish fish, it is much 
more exposed to the attacks of these beetles than most other kinds of 
fish. Unfortunately there is no way of poisoning the beetles and their 
atill more voracious larva without a t  the same time destroying the fish, 
and all that can be done is to catch the beetles by 1neans of a net shaped 
like a common butterfly-net and attached to the end of a bamboo pole. 
With a little practice many beetles may thus be captured within a short 
time, and by contiuuing thie effort throughout. the year the pest may be 
kept in check. 
WASHINGTON, D. C., March 31,1886. 

101.-EDIBLE SWELL-FISH BOUND NEAB UUBA. 

B y  ROBT. E. C. STEARNS. 

fIii reply to a letter of Mr. P. Benjamin, of Fulton Market, New York City, December 
%i’, 1884.1 

I have made inquiry and have learned only this, L L  That oysters of fair 
quality are rather abundant in the waters about Santiago, Cuba.” The. 
animal or soft portion of many df the conch shells, so-called, is eaten 
at various places by the negroes and others both in Florida and else- 
where in the Antilleaii-Ca8ribhean region; but such gasteropod forms, 
while locally of some business importauce, can hardly be so regarded 

Of the acephalatns, or bivalves, the tel- 
lins aud cockles of tho cooler waters, a t  various places iu the North 
Pacific and North Atlantic, are not only edible but often excellent in 
*quality. There are species belonging to these groups within the region 
named, and of good merchantable size, but 1 Bin unable to specify any 
locality where they exiRt in such numbers as to aEord a reasonable basis 

* Mr. Peters wrote : ’‘ I received lest fall 20 carp in good condition, and they have 
lvintered well. Now &B spring has’come there itj a big bug, shaped like a turtle, tha t  
is catching aud killing my carp. There will seven or eight of these bugs attack 8 
‘carp at ouce and stick to him till they oat him up dive. They can fly. They have 
two lege that they 1180 to swim ne a boy’uses his arme. They are always in motion. 
Now I want to know how to get rid of them.” 

’ in a broad oommercial sense. 

_ _  - - -- - - - - - ---- -.--_I_ -- 
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for a, business enterprise. A common and widely distributed West In- 
dian tellin (Tellina radiata.), a very handsome shell-fish, is eateu regu- 
larly (that is to say, it is a staple article of' food) at Manatee, Fla., and is 
called by the people there the "sun clam;" and, as before stated, there 
are several species of cockles of edible value, some of large size, the 
quality of which I know nothing about. Sometimes these are eaten by 
the people who live along the Florida coast. 

UNITETI STATES NATIONAL MUSEUM, 
Washingtow, March 2E, 1888. 

102~-NOTES ON FISEcCCJLTUBE IN IOWA. 

B y  A- A. MOSHER. 

WHITEFISH.-The whitefish eggs (1,000,000) sent from Northville 
arrived February 11, 1885, in splendid condition, and were all hatched 
by the 16th of April. I lost none except such as were Unavoidably in- 
jured-not more than 60. They were put into Spirit Lake. This lake 
is about 4 miles square with a depth of about 22 feet, somewhat deeper 
in places. The shores are sand and gravel, with occasionally bowlders. 
The bottom is soft, out in the lake, say, from 20 to 40 rods ; it seems to 
be a deposit of. silt or fine mud, and seems to be full of animal life. 
If it is cold enough, I think they will do well. They were very lively 
and strong. We ought to hear from them, and DO doubt would if we 
could catch them. 

LOCH LEVEN TRovr.-The Loch Leven trout from the hatchery at 
Anamosa, in this State (about 30,000) were brought here by Mr. Aldrich, 
April 3, in good condition, and were put into West Okoboji Lake, be- 
ing the only mitable lake in the State. This lake is in Dickinson County 
and is of the chain of lakes of which Spirit Lake is one. The waterin 
Okoboji is very clear, never turbid, and very deep in some places-170 
feet ; has deep bays with' gravelly shores mainly, and is about 6 miles 
long and from one-half to 2 miles wide. They were put in at the head. 

WALL-EYEQ PIKE.-As to the wall-eyed pike, 1 have some eggs to 
send, but they are very glutinous. I have no trouble in impregnat,ing 
them and have hurdles on wbich 1 put the eggs. I am anxious to send 
some eggs, but after repeated manipulations they will still adhere in 
bunches. Glass jars will not do. I have fourid that out, but by scat- 
tering them (after impregnating) on willow hurdles, I think they will 
be all right. In some of the eggs the embq-o was very distinct, twq- 
tbirds'developed forty-eight hours after impregnating. The pike are 
the common white-bellied ones, weighing from 29 to 6 or 8 pounda, and 
are among the best fish, if not the best (excepting, of course, whitefish 
and trout), there are in this country. . I have some pickerel (E'soa: Zuciu~) 
eggs in good shape and doing well. They are not glutinous. 

 PIPIT LAIUZ, IOWA, April 24,1885. 
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103.-EBBE(OT O F  WASTE P R O D U U T S  F R O m  PAUE’S ADIlTlONIAClAL 
WOBWS UPON YOUNG B R A D  FHY. 

B y  MARSHALL McDONALD. 

[Report to Prof. 8. F. Baird for the District Commissioners.] 

I respectfullg transmit herewith a report of a series of experiments 
made in obedience to your instructions, with the object of determining 
the extent of the injurious or deleterious influences exerted upon young 
fish confined in water containing different proportions of the waste 
products from the ammonia, works in West Washington. 

The sample experimented with was furnished by the Board of Health, 
through Dr. J. H. Kidder, and was obtained from the Page ammonia: 
works in Georgetown. A portion of the original solution has been re- 
tained for reference. The experiments were conducted by W. F. Page, 
superintendent of propagatiou a t  the Central Station, and the result- 
shows that this waste product exerts a, distinctly deleterious influence , 
when present in water to the amount of one-fourth of 1 per cent. or irr 
the proportion of 1 gallon.to 400 gallons of Potomac River water. No 
experiments were made with solutions of less strength than one-fourth 
of 1 per cent. If we consider only the direct effect on young shad which 
have not yet begun to feed, it is probable that the areaof injiirioiis pol- 
lution in the case of the Potomac River does not extend very far fram 
the point a t  which the waste products are discharged into the river. 

Before coming to any definite conclusion, however, we must take into 
consideration the fact that very young shad, which, have not yet begun 
feeding, are much less sensitive to injurious influences in the water ius 
which they are than t h e  same fi& after their sacs have been absorbed 
and they have begun feeding. We must further consider that the 
minute food upon which the young shad feed is much more sensitive 
to injurious influences (especially thoso exerted by the lwesence of coal- 
tar products) than are the young fish which feed upon them. 

REUORD OF EXPERINENTS. 

l.-One hundred newlyhatched shad were put in 20 ounces of the 
refuse, 100 per cent strength, at 9.40 a. m., May 21, 1885. In 40 miu- 
utes they were all weak, a t  tho bottom of the dish, and barely moving; 
12 m., all dead. 

2.-One hundred newly-hatched shad yere put in 20 ounces of mixt- 
ure, 75 per cent strength (3 parts refuse, 1 part Potomac water), a t  
9.40 a. in., May 21 ; 11 a. m,, commenced to weaken and go to the bot-. 
tom ; 12.30 p. m., very few alive; 1.30 p. m., all dead. 

&-One hundred newly-hatched shad wore put in 20 ounces of mixt- 
ure, 60 per cent strength (10 ounces of refuse, 10 ounces of Potomau 
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water) at 0.40 a. m., May 21 ; 11 a. m., showed sigas'of weakness, part 
going to the bottom ; 12.30 p. m., few swimmiug, but majority were a t  
the bottom and quiet ; 1.30 p. ni., all were at  bottom, inauy dead ; 2.16 
p. m., all dead. 

4.-One hundred newly hatched shad were put in 20 ounoes of mixt- 
ure, 28 per cent strength (5 ounces of refuse and 15 ounces of Potomac 
water) a t  9.40 a. m., May 21,11 a. m., all up and swimming, but a little 
weak; 12.30 p. m., about onehalf on bottom, others weak and spas- 
modic in their movements; 1.30 p. m., half dead, others dying; 4 p. 
m., all dead. 

6.-One hundred newlg-hatched shad were put in 20 OUDCW of mixt- 
ure, 10 per cent strength (2 ounces of refuse and 18 ounces of Potomac 
water)'at 9.40 a. m., May 21 ; 12.30 p. m., but few were affected, major- 
ity up and swimming but showing slight signs of weakness ; 6.30 p. m., 
50 per cent dead ; 8 p. m., 75 per cent dead j 7 a. m., 224  90 per cent 
dead j 4 a. m., 23d, all dead. 

6.-One hundred newly-hatched shad were put in 20 ouiices of Poto- 
rnac water a t  9.40 a. m., May 21. All were still alive when all were 
dead in the previous experiments. After the 27th of May, they began 
t o  die, and by the 30th none were alive. 

7.-One hundred newly-hatched shad were put in 20 ounces of mixt 
ure, 6 per cent strength (1 ounce of refuse and 19 ounces of water) at 
2 p. m., June 2; 6 p. m., 12 fish dead ; 6 a. m., June 3, 30 fish dead, 
athers weak j 6 a. m., June 4,40 fish dead, others weaker; 6 a. m., June 
5, 62 fish dead, remainder very weak and at the bottom ; 6 a. m., June 
6, ell dead. 

&-One hundred newly-hatched shad were put in 20 ounces of mixt- 
ure, 1 per cent streqgth (1 part of refuse and 99 parts of water) a t  2 
p. m., June 2 j 6 p. m., 9 fish dead ; 6 a. m., June3,16 fish dead, remain- 
der all right; 6 a. m., June 4,25 fish dead, remainder weak; 6 a. m., 
J u n e  6, 31 fish dead ; G p. m., 65 fish dead j 6 a. m., June 6, 73 fish dead j 
noon, June 6, all dead. 

9.-One hundred newlyhatched shad were put in 20 ounces of mixt- 
ure, .5 per cent strength (& part refuse and 99& parts water), at 2 p. m., 
June  2; 6 p. m., all alive and strong; 6 a. m., June 3, three dead, re- 
mainder all right; 6 a. m., June 4, three dead, remainder well; 6 a. m., 
June 5, fourtepn dead, remainder fair; 6 a. m., June 6, wenty-seven 
dead, remainder much weaker and suffering; 6 p. m., June 6, all dead. 

10.-One hundred newly-hatched shad were put in  20 ounces of mixt- 
ure, .25 per cent strength (.26 part of refuse and 99.75 parts water), at 
2 p. m., June 2; 6 p. m., all well j 6 a. m., June 3, four fish dead, others 
better than in No. 9; 6 a. m., June 4, four fish dead; 6 a. m., June 6, 
sixteen fish dead; 6 a. in., June 6, twenty-three fish dead ; 6 p. m., fifty- 
*even fish dead; 6 a. nr., J u n e  7, all dead. 

11.-One hundred newly-hatched shad were put in 20 ouncea of Pow- 
mac water at 3 p. m., June 2. But few are alive now (noon, June S), and 
these have but little vitality. 
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104.-ARTIPICIAI. PROPAGATION O F  R O C I C F I B B  AND EIELB. 

B y  E. R. NORNY. 

Most of the breeding rockfish that are caught in seines are caught 
here a t  my place, and’the season for them is nearly over. We do not 
get as many as we did w m e  ten years ago, but 1 think they are more 
lliiiuerous than they were a few years aince. This is to be accounted for 
by there not being so marly sturgeon nets fished on the spawning 
grounds as formerly. The rock are not mature when we get them; 
hence our failure with them some nine p a r s  back. The only way to suc- 
ceed is by putting the fish in a poud until mature, and then hatch the 
eggs. I have a pond of haIf au acre within GO feet of where the hehe 
is hauled. I placed a 60 pound fish in this pond on the 1st of May, a few 
years ago, and by the 1 l th of May it had passed the spawning time, thus 
ahowing t h a t  when they make their appearance here they are within from 
ten to fourteen days of spawning. We begin to get them uniformly 
about the 19th of April, and they leave about the 1st of May; they 
are not numerous, but a very few mould make some millions of young. 
The water could be let out of this pond in summer, and i t  co.uld be made 
of a uniform depth, and a trunk to lead from it  to the bay, to furnish 
fresh watei every tide; 1 do not think the expense would exceed $300. 
I wonld put all the breeding fish we get in this pond, and then if 
you would send your steamer here a8bout the 1st of May and strip the 
fish os they mature, you could make a success of hatching these fish. 
The water is brackish in summer; we use it for an ice pond only; if it 
bad D trunk to it to furnish fresh water, I should this  season put in both 
~na~le and female, and leave them there to see if they would breed nat- 
urally. If you would like to make this experiment the work should be 
done in August, as there are rarely any tides a t  that time of the year to 
illterfere with the work. 

Our fishermen opened 
two just after they came out of the mud a few weeks since, and they 
both had clear and distinct roe in them in two lobes ; the eggs were 
wry small. A t  the same time, the flats here iit low water,just at the 
water’s edge, when tho 8un shone warm, showed myriads of young eels, 
not larger than a cambric needle. It is clear that they hibernate in the 
Winter to breed, the roe forms and matures during this period, and the 
J’Oiing are hatched just ai the end of this period. Heuce no roeis 
f‘o~nd in them during the summer and fall. Their migration in summer 
~ C J  head.waters is for food ; their return in fall to salt water is for breed- 
ing purposes. 

EELS.--I tllink I have Bolved the eel problem. 

ODESSA, DEL., May 1 ,  1S85. 
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lOQ.-J&LIP-PIUH AT THE BHETLAND ISLANDS.‘ 

B y  Abr. ANNANIASSEN. 

Cod, ling, and bream fisheries are carried on all round this group of 
islands; the ling and bream fisheries, however, principally on the east 
coast from Sumburgh Head to Haroldswick, a t  n distance of from 10 to 60 
miles from the coast. The cod fisheries are mainly found on the west 
coast, principally in March, for which reasou the inhabitants of these 
islands generally call them the “winter fisheries,” t while the ling and 
bseam fisheries are carried on during April, May, and June, until the 
herring fisheries begin. The most import ant fishing stations , on the 
east coast are: Lerwick, Whalsay, and Skerries; and on the west coaet : 
Pethaland, Stenness, Papa-Stour, Vaila Sound, and Scalloway. ??a- 
tives of the islands are engaged principally in these fisheries.$ Some- 
times deck-boats are employed, but more frequently open boats, having 
one mast and a lug-sail, and generally a crew of’ from 4 to 6 men. They 
are‘good sea-going boats. The deck-boats likewise have one mast, and 
are rigged like a sloop, and their crew generally numbers from 5 to 7 
men. As a general rule lines with hooks Itre used, the hooks, however, 
being somewhat larger than those used in Norway. The distance be- 
tween the hooks is 3 or 39 fathoms. A cork. buoy is used, through 
which passes a pole from 9 to 12 feet long. The cork buoy is in the 
middle of the pole, whioh has a sinker a t  the lower end to keep it in tt 
perpendicular position. As the lines are always hauled in while the 
boat is under full sail, six to ten extended and painted ox-bladders are 
fastened to the cork buoy a t  intervals of one foot. When the line is to 
be hauled in the bladders are drawn in with the boat-hook. The lines 
are placed in baskets which on the inside have an upper edge of tine 
cork in which the hooks are fastened. Each basket holds generally 
150 hooks, or from 450 to 600 fathomR of line. As a general ruIe from 
16 to 20 baskets are used, so that the oiitire length of the lines is nearly 
10 geographical miles. Each line-fisher, moreover, carries from 16 to 
20 nets, which are cast every evening to obtain the necessary bait. If 
tbe weather is favorable for uet-fishing, a sufficient quantity of bait is 
aJways procured. If one of the boats happen8 to be less successful, 
one of the more fortunate boats renders assietanm, without any par, 
which is a very general oustotn smoiig the fishermen of these islands. 
The nets are generally hauled in about midnight, and immediately 

From Norek Piskm+ 
Translated from the Danish ~ ~ ‘ H E I ~ M A N  JA- 

t Of the fish caught ill wiliter 800 to 1,000 generally yield 0110 barrel of liver, while 
of the fish caught during 8ummer 1,000 to  1,200 are needed to  make up that qnwtitY- 

t In 1882 the numbcr of fivhermen was 2,981, and the number of boats ($29. 

- _____ __ -- 
* “l%kerict 09 ITilvirlcning as  Klipjlak paa Sketlandaoerne.)7 

tldends, vol. iv, Bergen, April, 18d5. 
COBSON. 
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afterwards the lines are set. This is always done while the boat is un- 
der way, and the hooks are baited as the lines are being set, by 2 or 3 
men who stand round the basket and put the bait on the hooks. As 
the hooks are arranged in order a2ong the cork-band round the upper 
edge of the basket, each man takes one in his turn, so that the baiting 
is done easily, even if the boat is in rapid motion. An entire small 
herring is attached to each hook by passing the barb through the vent. 

At  the beginning of the fisheries each fisherman makes a contract 
with the dealer whom he furnisheu with fish. If a boat utays out more 
than three days a reduction is made in the price, according to the 
appearance of the fish aad the time the boat was out. 

The board furnished the fishermen is generally good, consisting prin- 
cipally of wheat bread, cheese, butter, and near13 every day pudding, 
besides various canned goods. Tea and coffee are the nsnal drinks, 
liquor being used but'very rarely. When in port the meu live on shore, 
generally with the merchait who bugs the fish. 

As the fisheries are alrhost exclusively carried on with lines, the fish 
are rarely killed, as they are generally dead before they reach the boat. 
All fish, however, which are taken with hand-lines are killed, either by 
8 cut acroiw the throat or by driving the knife into the heart. 

The flsshermen of the Shetland Islands cleau the fish in the same man- 
ner as t h e  FBroe and Iceland fishermen, so that the  backbone remains 
in the left side, while in Norway it is usually left in the right side. It 
is cut through 1 or 2 tertebrs, from 18 to 24 vertebra from the tail, 
according to the size of the fish. The knifc used generally has a length 
of about 319 centimeters and a breadth of 69 centimeters. The blade 
has an upward curve, and the point is semicircular. Those made by 
blacksmiths on the spot are preferred to machine-made knives. Accord- 
ing to my opinion the Shetland fishermen cut too deep, often down to 
the skin, which weakens the consistency of the fish; and several of the 
fishermen agree with me on this point. 

As soon as the fish has been cleaned i t  is washed. The mashing is done 
iU boxes. The side a t  which the washer stands is somewhat slanting, 
While the other, alongside of the cleaning bench, is straight. The Ash 
are pushed into the box from the bench. The water is pumped out of 
the ma and is led into the boxes through troughs. Most of the boxes 
have over the bottom a grating, under which that portion of the dirt 
Which sinks to the bottom can gather, whereby the water i s  kept cloan 
for a considerable time. When the water is to be changed, the dirty 
water isallowed to flow off through& hole in the bottom. The washing 
of the fish is generally done by women, and brushes are used. There 

generally one washer to each cleaner. All impurities are carefully 
pe'emoved, especially all blood, while at present people are not very par- 
ticular about the thin black skin. After the fish have been washed 

are placed in boxes made of laths placed a t  intervals of 2.2 oenti- 
meters, so that the water can flow off. 

' 
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The salting is generally done in tubs, and but very rarely in boxes. 
As a general rule Liverpool salt is used, but occasionally one-third Lis- 
bon or Setubal salt is mixed with it. One counts 1 barrel of salt to 4.5 
barrels of raw or 2 barrels of cured fish. No difl'erence is made in this 
respect between fresh fish and fish which have lain some t h e .  Ex- 
periments relative to the weight of the fish showed the following results : 

Twelve hundred pounds of raw fish, when taken out of' the salt-brine, 
weighed 800 pounds j therefore the loss of weight in the salt was 33.3 
per cent. After having been dried for seven weeks the same quantitF 
of fish weighed 633 pounds, making the loss through drying 22.3 per cent. 
The total loss was, therefore, 55.6 per cent, which corresponds to t h e  
proportion given above, namely, 2 barrels dried from 4.5 barrels raw 
fish. After the fish have lain in salt from four to seven days they are 
taken out. If there is no.opportunity tobegin the drying proceqs, t h e  fish 
are piled up in heaps, with a littlesalt between eabh layer. There is no 
absolute rule as t,o how much salt is to b6 used; generally, however', 
one-fourth barrel of salt 1s counted to 1 barrel of salted fish. The 
fish remain in these piles until the drying process can begin, and the 
winter fish generally remain until the first part ofApril. 

The washing which precedes the drying is done in boxes with salt- 
peter, like those described before, with the only exception that both 
sides are danting. During the washing the necks are cleaned with 
special care, and the thin black skin is completely removed. Brushes. 
with a haudle are used. After the fish have been washed they are laid 
jn smdll heaps, all turned the same way, and if possible in places where 
the ground slopes a little. If the weather the next day is dry, the fisll 
are exposed to the air; if not, they are covered with mats; but the 
heaps are not rearranged. When the fish have had one good drying- 
day, they are arranged in square heaps, each containing a t  most one- 
half ton (600 kilograms); thus t'hey remain two or even three days, 
when they are again spread out. After they have had two or three good 
dryingdays they are arranged in larger heaps, each containing 3 or 4 ton8, 
when the pressing begins, the fish remaining in these heaps two or three 
days between each spreadink. As the drying progresses, the heaps are 
made larger, containing 5 or G tons, and the fish are spread out only 
every third or fourth dag. When the fish are arranged in these heaps, 
care is taken that those which were at the bottom when spread out are 
put on the top. The heaps are always well covered with mats. I n  110 case 
are stones placed on the top of the heap. The time occupied in drying 
is generally from five to seven weeks, sometimes more. As a general 
rule the fish are dried on natural banks of stones or pebbles. In  some 
places a scafl'olding is used, consisting of props two feet high across 
which laths arc laid (three to the foot). Such scaffoldings are preferred 
to stone banks. During the drying season the sun is seldom warin 
enough to hurt  the fish. Sometimes, however, this will happen ; and 
in that cas0 the fish are, as with us in Norway, placed on edge, always 
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two and two together. Tho fish in that case are also washed in strong 
brine, the heaps are frequent'ly changed, and the fish are pressed. 

The principal difference between tho Shetland and the Norwegian 
method of drying is this : That in the Shetland Islands the fish are not- 
pressed so much. The fish which am called well dried, are, however, 
according to my idea, moist and contain too much salt. Those fish arc 
called first-class which, mhon held against the light or the sun, shine, 
and which on tho flesh side have a fine white crust of salt. In Norway 
such tish would be considered salted too much. The Shetland fisher- 
men do not use more salt than we do ; but, as the fish are pressed less, 
more salt remains in them in proportion to the water and the solid parts 
than is the case in our method of drying. With us some of the water 
is pressed out, and thereby also a corresponding quantity of salt, and 
the superfluous water is removed wore by evaporation, while in tho 
Shetland Islands the drying is done by having a current of air striku 
the fish on both sides. 

While the fish are lying in heaps waiting to be shipped they are COV- 

ered with mats and sailw. Thepackiug-sheds are constructed partly of 
stone and partly of wood. If they are frame, the sides, both inside nud 
outside, are covered with boards. 

Besides cod, ling, and bream, coal-fish are also cured as klip-fish. 
The refuse is packed in barrels, and either sent to Scotland or to the  
various guano factories on the Shetland Islands. 

The principal markets for the Shetland fish are Spain, Ireland, and 
Scotland. Well-dried fish also find a market in London. A consider- 
able amount of well-dried fish, not too strongly salted, is put up in tin 
Cans, packed in wooden boxes, and shipped to Austraha. 

100.-POUND AND NET WISHING A T  EEEIE, PA. 

B y  M. E. DUNLAP. 

Two methods of fishing are practiced 'at this place. About 200 miles 
of gill-nets are fished Doni this port. Eight pound-nets have been) 
fished about 10 miles west of the entrance to our barbor. Over 100 tons 
Qf dead fish from the gill-nets have been thrown away annually, most 
of them back into tho lake where they were Caught, thus fouling tho 
Whitefish grounds. The gill-nets are fished a11 tho year when the ice 
does riot prevent. The pound-nets are set only three months in the- 
Year, and all of tho fish taken in them are alive and fresh and without 
RPawn, and all of them of full marketable size, noue of them having to. 

thrown away on account of size or becauso of' their being stale. 
which of the two methods is best: (1) for the proteotion of the fish 
and the continuaace of the supply j (2) for furnishing good, sound fish 
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to the consumer ; (3) which is the most destructive j (4) which is most 
calcuIated to exhaust the supply P 

There are only about 2 miles of frontage here where pound-nets can 
be set, on account of the form of the lake bottom. Just  along here for 
the 2 miles i t  is a sand and mud bottom, and the only place where pound 
stakes can be driven. The rest of the shore from here to Silver Creek, 
in New Pork, and from here to Fairport, in Ohio, is rooky bottom, and 
pouud-nets cannot be set. Thus we have a rocky shore for a diRtnnce 
.of almost 200 miles, with only a small space of sand and mud at this 
place. 

ERIE, PA.,  MUrCh 27, 1885. 

bO2'.-RESTOCEXNCf TEE MERRUtIAU RlVIEB WITH LAmPSCEY 
EELS. * 

B y  GEORGE W. RIDDLE. 

[Let ter  t o  Prof. S .  F. Baird.] 

Amoskeag Palls on the Merrimac River was once the great fishing- 
place of New Hampshire. It was here Passacan8w:ty and his .tribe of 
Indians lived and had their noted fishingplace, more than one hundred 
and twenty-five pars ago ; the waters teemed with salmon, shad, and 
lamprey eels. About forty years ago a high dam was built on the Mer- 
rimao River a t  Lawrence, Mass., 40 miles below here and some 26 miles 
from the mouth of the Merrimac River, which enters the Atlantio 
Ocean at Newburyport, Mass. 

Since the building of the Lawrence dam (30 feet in height) fish and 
eels have become extinct, as they could not reach the spawning beds. 
Fishways have been built ten years or more, but no eels and but few 
salmon have come up the river. Four years ago I took from the Law- 
rence fishway some 200 lampreys, placed them in barrels, and trans- 
ported them by rail. above Amoskeag Falls. The result is that this 
year thousands of full-grown eels have put in an appearance and have 
gone up through the fishway. 

They hare ascended the river to the hatching house at Plymouth, 160 
miieo from the mouth of the river. Thousands of them have been seen 
at Amoskeag Falls in this city on their way to the spawning bed. As 
they have once more reached their spawning beds, I have no doubt that 
the return is a permanent one. 

It is a great satisfaction to the fish commissioners to know that they 
have succeeded in restocking this river (which turns more mctchinery 
than any other river in the world, it  is said) with lamprey eels, and it 
gives our people much encouragement to go on in the great work of re- 
stocking the large water-area of this state. 

MANaHESTER, H., June 19, 1885. 
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VoP. V, No. 21. Washington, D. C. Ang.  21, 1885. 
______ -. 

1 0 8 . - N A f U R A L  A S  aOMPARED WITH ARTIFIClIAL HATUIIINGI OP 
WHITEFISH. 

B y  FRANH N. CLARK. 

[In reply to  a letter of Mr. R. Bell to  Prof. S. F. Baird.‘] 

The swarms of young fish referred to are not whitefish. They are A 
species of small “shiner ” or chub’) which congregate asround docks, 
wharves, and shoals in countless numbers a t  nearly a11 seasons of tho 
year io all of the great Ialtes. I have seen them so thick that a single 
thrust of a dip-net would bring in several hundred. I have found M 
few herring ainong them, but never any whitefish. The ofla1 and re- 
fuse from fisheries undoubtedly attracts large numbers to such places. 

The claim that whitefish and herring hatch in six days or less is 
highly erroneous. It requires two and a half to six months, accord- 
ing to temperature of water; and the time of incubation is neither 
hastened nor retarded by artificial ” processes or treatment, provided 
water of the same temperature is used. Tho claim that millions of fish 
are hatched from the spawn discliargcd from the fishery is equally 
erroneous. Mr. Bell can make some interesting tests and experimeuts 
6n these questions with very little trouble and expense. I would sug- 
gest that boxes or taiiks with wire bottoms and sides be provided, and 
placed uucler the fish-house, or anywhere else in  the lake. P u t  ’into 
one of them a quantity of spawn as discharged from the fishery, and 
into the other a supply of eggs known to be fertilized; then leave them 
undisturbed and note the outcome. The fertilized eggs may hatch a few 
fish the following spring, although the chances are that furigoid aud coil. 
fervaceons growths will destroy every egg;  th0 other box mill hatch 
nothing. Nom, placo some fertilized eggs ih another box and give them 
tlle salne care they would receive jn ih hatchery; that is, remove all dead 
eggs as fast as they appear and keep them free from dirt and sediment. 
The result will be, if the eggs were ripe When taken and properly fer- 

*Under dato of Port Clinton, Ohio, March 31, 1885, MY. 1%. Boll, of tho firm of R. 
Bell &, Co., cloalcrs in fro&, salt, uiid froeou fish, wrote in siIbstancunsfoJlows: think 
thoro ilro millioiicl of horriug ant1 vhitofish h:rtchcd ovcry fall under our fish-honsc, 
i i i id tli:~t, they batch in less then six days after the eggs go into lho water. No yoiing 
l i d r  uro to  bo soon hero itutil :hoiit ton days before t h y  commencc spwniiig, wliou 
tho w:bt,er hoonicn porfoctly diva with yoling fish, resouibhp whitefish and hcrrillg. 
1 c:innot tliirik i t  posdble for the eg,q” t o  lie in the lake thrco months before liatchiug. 
1 think artificid hatcliiug of fish of all kinds is a good thing in order t o  trapfer them 
from oiie place t o  snothor, but to tali0 tho 0668 from any wibter and put the  fish back 
in tho ~aiiio wr~tor soeirm tiino aud nionoy lost. To trwisport the eggs will inorease 
the fish :I tboiic:~i~d tinics h t o r  and v i th  a oost~ of lest than 1 per COP$ of n t h t  hatoh- 
ing and t ransfuwing tho yo~iiig Mi costs.” 

_____ - - - - -  

Bull. w. s. P. o., SEi---al 
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tilizecl, a hatch of 70 or SO per cent. This will show the value of arti- 
ficial treatment. 

The reasons why spawn as discharged from tlie fishery will produce 
no fish, are a t  once apparent when we consider the condition6 that 'are 
absolutely essential for reproduction. The eggs must first be fertilized, 
and to accomplish this they must be mature and come in contact with 
milt which is unimpaired in  vitality j and then, to carry them through 
the long period of incubation, the dead eggs must be removed j otherwise 
the coafervqceous or '( mossy" growth therefrom will spread and destroy 
them all. Now, the chances of these essential conditions being fulfilled 
in the case of spawn dumped from the offal barrel, or dropped through 
the floor of the fishery into the water below, are too sinall for compu- 
tation. First, from 75 to 100 per cent of the eggs dressed from tho fish 
are L'unripe7r-that is, the egg germ is immature and incapable of being 
fertilized j second, both males and females.are generally dead before the 
dressing is coininencerl; and fertilization is out of the question when all 
vitaliCy lias departed from the male principle; and, third, granting that 
25 per cent of the oEall-spawn is fertilized, which is highly improbable, 
?m-e would still reinaiii 75 per cent of dead eggs-sufficient to make a 
rotten mass of' the whole batch in a comparatively short time. 

Artificial propagation consists simply in bringing tlie germ aqrl vital- 
izing priuciple together a t  the proper time, and then protecting the 
embryo; and the assistance thus rendered enables us to produce results 
many times greater than nature can produce. 

NORTHVILLTG, MICE., April 15,1885. 

MEMORANDUM BY PROFESSOR BAIRD. , 
The conditions under which the whitefish develop have been thor- 

oughly established, both in this country and in Europe. Such accelor- 
ation of development as that referred to is entirely contrary to ths 
iiature of the fish. The small fish mentioned are probably of quite 
a riumber of species, principally the young of minnows and chnbs, mixed 
with a few fipecies that never attztin a length of more than a few iuches. 
The drippings from the fish-houses and the discharge of offal into the 
water in their vicinity mould undoubtedly tend in a short time to bring 
together an immense congregation, a phenomenon which I have myself 
witnessed bauy times. 
I shall be glad, however, to put this question to a careful test by an 

c~xnminntion of any specimens that may be collected and sent to me. 
An ounce of fact i? worth a pound of speculation, and whatever may 
be the probability the question can only be sottled positively by 
observkon and experiment. There is not the slightest difficulty in 
identifying a whitefish, even just  from the egg, still less when several 
inches in length. 
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Tho e g g  ,If the sea salmon requires still longer t Q  liatcli out tliali 
that of the whitefish, and mauy cases are on record where an examin- 
ation of natural spawning beas in the spring has shodn the existence 
of eggs with embrj-os in theig which had been deposited by the parent 
fish during the previoui autumn. 

WASHINGTON, D. C., April 18,1885. 

200.--BEPORT ON THE SUIHOODIC BALmON WORK OB 1884rJ85. 

E y  €!HAS. 6. ATKINS. 

The measurement of the stock Qf Schoodic salmon eggs at Grand Lake 
. Stream a t  time of packing and shipment, and the record of previous 

losses, enable m e  to conipleto the statistics, as follows: 
Original number takeu.. . ._ - - _ _  ._ _ _ _ _  .____. .____. .____. 
The total losses up to that time, including the unfertilized, which were re- 

moved before paolri~lg .____. _____. ._____ .___._ .____. _____. . .__._. _____. 
._.___. ___.. 1,880,810 

. 
254,410 

Net stock of sound eggs ... ._ ___. . - - ___. - ___. ._ - __. .__-.. ___. ___. 1,566,400 

A&lable for shipment to siibscribers - - -. - - - - . - - - -. - - - - . -. 

-- 
' Re~erved for Grand Lake. - - - - - - - _ _  - .__ - - - . - - __. - - _ _  - - - - - - - -. _ _  __. 397,400 -- 

1,169,000 

These were divided among the parties supplying the funds for the 
work in proportion to their contributions, as follows: 

Allotted to the United States Commission (+$)--. . _ _  -. . - - _ _ _  ___. . . - - -. _ _  _ _  608,000 
Allotted to tho Maiue Comrnissiou (A )  _ _ _ _  .____. .__._. - ._-__. .__. _ _ _ _  __'_. 234,000 
Allotted to the Matisachusetts Commission (&) .___ .____. ___. .____._ .____. 187,000 
Allotted to the New Hampshire Commission (&).- _ _ _ _ .  _._._ _ _ _ _ _ _  - ._____ 140,000 

Total.. ___. .___.. .___.. .____. .___-- . - - -__ .____--. ---..--- __._____. 1,169,000 
__.- 

The share of the United States Commission was assigned and shipped, 
under orders, as follows : 
A. W. Aldrich, commissioner, Auamosa, I o \ v ~ .  - -. . . - - - -. - - - --. . . - . I _  - . - - - -. 
E. A. Brackott, ,commissioner, Winohcater, Mafia .. - . .. . - - - -. . - - - - . - . - - . . . 
H. H. Buck, Orland, Me., to be liatohed for Eagle Lake, Mount Desert .... 
Paris, Mich., for Michigall commission. -. . - . -. . . - - - -  - . - - -: - - - - - - . - - -. - - - - 
Madison, Wis., for Wisconsin commission -. - . . - - - - - . - - - - - . - - - - - . - - - - . -. -. 
R. 0. Sweeny, commissioner, Sasiut Paul, Minn . - - - - - - - - - - - . - - - - . - -. - . . -. . 
South Bond, Nubr., for fJebraska cornmission. - - - - - . - - - - - - - - - - . - - - -. -. - -. . 
E. B. Hodgo, commissionor, Plymouth, N. H . - - - - - - - - - - a  - - - - - . . - - - -. . . - - - - 
Cold Spring Harbor, N. Y., for New York commission .... ___. . . _ _ _ _  - __. 
Plymouth, N. H., for Vermont commission -. - - - - - - - - .-- --. . - -,- -. . . - - - - - - . 
Plymouth, N. H., for Lako Momphromagog -. - - . - -. - - -. . . - - - - -. - - - - . - - - - - 
Central Station, Washington, D. C - - -. . - - - - - - - - -. . - - - - . . - - - -. . - - - -. . - - - - . 
R. E. Earll, World's Exposition, New Orleans - _ _  - - _ _  - - __. _ _ _ \  .____. ._ - - -. 
G. W. Dclawdcr, conimicIsiouer, Baltimore, &Id. - - _.. .__ .___. . - - - -. - - - . 
Myron Liuttles; North Creek, N. Y . - - - - . . - - --. - - - - - - _ _  - - -. . . - -. . - - - - - - -  - - 
A. R. Fuller, Meachuui Lake, N. Y. -. .-. . - - - -. .- .-.. . .-.. . .... . - - --. 

50,000 
25,000 
20,000 
50,000 
50,000 
50,000 
!20,000 
40,000 
GO, 000 
25,000 
26,000 
10,000 
5,000 
5,000 
5,001) 
20,000 
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F. Mather for transmissipn to Europe as follows : 
For Herr von Behr, Germany.. ___. _ _ _  - _ _ _ _  _ _ _ _ _ _  .__ __. .___ 
For Tay Fishery Board, Scotland ._ - __. . - - -. . - - - - . __. . . ___. 
For National Fish Culture Association, England.. . - - - - - - - - - 

40,000 
20,000 
30,000 

Enfield, Me., for Maine commission. - - - . -. -. . - - - - - - - - - __. - - - - -. _ _  - - - - - - - - -- 90,000 
58,000 

Total .__. -. -. - - - _ _  - -. .__ ._ -. . ___. . _ _ _  - _ _ _  _ _ _  - - _ _  ___. , . _ _  - - - 608,000 

A few of the shipments have been heard from, and these all reached 

BUCKSPORT, ME., March 31,1885. 
their destinations safely. 

110.-INJURIES CAUSED BY GILL-NETS TO WIIITEFISH. 

By D. Y. HOWELL. 

[Prom a letter to M. E. Dunlap, Erie, Pa.] 

The gill-net is far more destructive to whitefish than any other ap- 
paratus, for the following reasons : 1. Gill-nets are fished during every 
month of the year when ice does not prevent, and the meshes having 
been reduced to such size that Inillions upon millions of small yoiirig 
whitefish, no larger than herring, are taken, and on account of their 
size are unmarketable. 2. A very large percentage of whitefish taken 
in gill-nets are not fit for food when taken out, for the reason that they 
are strangled and inmediately begin to bloat, and in many instances 
are rotten or nearly so when brought to market; whereas when caugllt 
in  pound-nets they are all alive and healthy, and while in t h e  nets have 
had a chance to deposit their spawn (if ripe), thus saving at  least a por- 
tion of spawn, which is utterly impossible while strangled and rotting 
in B gill-net. As poiind-nets are only fislied in comparatively sliallow 
waters, few if ‘any small whitefish are taken, as they inhabit the deepu 
waters until mature, and not until then do they seek their spawning 
grounds or such localities where pound-nets atre fished. We have fisher1 
for about thirty years, and have never discovered any falling off in the 
catch of whitefish, taking the average one year with another, until 
the last few years, or. since the lower end of Lake Erie has been filled 
with gill-nets, covering nearly every rod of it, until the time when the 
fish d a r t  for their spawning gronnds, when they are closely followetl by 
the netters, and few are left to reach there, they not only ctestroying 
the adult fish but  the greater portion of the small fry, which are yearly 
produced at great expens? by tho State hatchpries, few of which live 

-long enough to reproduce; stid thero id n? gill-net, however small, but 
destroys illore fish ten times over thaii any ponnd-net, and not; inore 
than one.tenth of the fish so destroyed are fit for food, which is simply 
B critninal waste. 

, 

TOLEDO, OHIO, March 31, 1885. 
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111-MONSTER SEA-HEEPENTS. 

B y  RICIIARD A. PROCTOR. 

[From Knowledge, April 3, 1885.1 

I have always been a believer in the sea-serpent of Uaptnin McQuhao, 
of the Dadalus. I was a very young lad when his report of the strange 
encounter first appeared; but  it seemed to me then, and it seems to me 
still, that the sea-captain had much tho best of the discussion with tho 

‘representatives of science. There was that cautious naturalist and 
paleontologist, Richard Owen, so anxious to disprove the sea-serpent 
that he pictured to himself the captain a i d  officers of a British frigate 
frightened out of their wits, and out of a t  least one of their senses, by 
the sight of x sea-elephant (as he tried to make it out) rather far away 
from its native abode, and iirging its course as fast as possible home- 
ward. Captain McQahae, in a report to the Admiralty, says that he 
and his officers saw a long-necked sea-monster traveling swiftly in the 
teeth of a 10-knot breeze on the surface of the sea, so quickly that he 
could see the waves frothing against the creature’s chest. It passed so 
near that he could have distinctly seen the features of a man a t  the 
distance. He aud his officers had a good view of the creature. (For 
a wonder they were not possessed by the customary desire to shoot it, a 
desire which speaks as honorably of the human race as the saying of 
the North Country miner imniortalized by Leech, who, seeing a stranger, 
thought it due melcome to “’eme ’arf a brick at  un.”) They rejected 
the sea-blephant with derision, as entirely inconsistent with what they 
had clearly sceii ; vhile the idea, of their being frightened-well, Ameri- 
caiis in old times tackled a fern of our British frigates with greater or 
less success, but they did not find our seamen quite so timorous as to 
be likely to tramble in their shoes a t  the sight even of an extra large 
sea-clephant. Yet Professor Omen persisted in his belief that the Da- 
d a h s  sea-serpent story was not worthier of credence than a story about 
ghosts. That particular ghost he thought he had laid. 

Since then all sorts of explanations of sea-serpent stories have been 
advanced. Because one captain has mistaken a lot offbating sea-wrack 
half a mile awnj €or a sea-monster, therefore the.story of a sea-creature 
Seen swiftly advancing against wind nnd sea, at a distan~e of less than 
200 yards, meant nothing more than misunderstood sea-weed. Another 
Inistakes a, flight of birds in the distance, or a shoal of porpoises, or even 
a range of hills beyond the horizon, for some sea.serpentine monste?, and 
forthwith other accounts, however manifestly inconsistent with such 
explanations, are regardedas explained away. Then, worst of all, some 
idiot invents a sea-serpent to beguile his time and find occupation for 
]lis shallow pate; and so soon as the story is sliown to be only 5 Story, 
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men of sense and standing, as incapable ofthe idiocy of inventing sea- 
monsters as I am of inventing a planet, are supposed to have amused 
their leisure by sending grave reports of non-existent sea-monsters to 
men under whom they (the seamen, not the sea-monsters) held ofhce, or 
by taking oath before magiatrates that they had seen sea-creatures 
whioh they had invented, and by parallel absurdities. 

All this has been done in the cme of the sea-serpent, as something 
akin to it was long since done in the case of the camelopard, and later 
in the case of the gorilla. Much earlier Herodotus had been called t h e  
Father of Lies instead of the Father of History, because of wonders 
related by him which have since been shown to be facts. The poor (in 
intellect and veracity) are always with us ; and they can never admit 
that anything exists outside of what they know, or understand how 
any traveler in little-known regions cau fail to lie lustily when he comes 
home again. Among the creatures thus specially ridiculed, the mon- 
ster earthworm described by Rapp some forty years ago, was specially 
ridiculed, and those who believed in it, or declined utrterly to reject it, 
were sneered a t  jus t  as those who recognize the reasonableness of the 
sea-serpent are laughed at  now. Rapp said he had seen in South Africa 
a monstrous earthworm, several feet in length. One of these he de- 
scribed as 6 feet 2 inches long, and proportionately thick. The meas- 
urement was regarded as no worthier of credence than Gulliver’s pre- 
cise statements of the height of Lilliputian and Brobdingnagian animals. 
The absurdity and impossibility of the thing was abundantly proved. 
A worm of the ordinary kind averages, let us say, 6 inches in length, 
Here, if’ this lying traveler was to be believed, was an animal more 
than twelve times as long, and therefore some 1,800 timesas large. Now,, 
the ordinary boa.constrictor is about 18 feet long. Multiply his length 
by twelve, and we get a serpent of 216 feet in length. Credat Judcew, 
&e. Rapp was demonstrably a vender of lies-so, a t  least, said the 
youug buccaneers of the press. Well, there is now in the Zoological 
Gardens in London a living specimen of the species described by Rapp. - 

It is not one of the largest. Indeed, these creatures are hard to catch 
and keep alive ; and probably the biggest are the most difflcult to He- 
cure. They are described as Li  fairly abundant in the neighborhood of 
Port Elizabeth and other parts of Cape Colony,” but they keep out of 
sight unless heavy rains drive them out of their holes, when hundreds 
of them can be seen crawling about, but they usually perish soon after 
thus visiting the surfam. The specimen a t  the Zoological Gardens is 
about 6 feet long, however, so that it is quite a good-sized worm. 
Here, then, is a case where a creature, the description of which excited 
AS much ridicule as that of the sea-serpent, is found not only to exist 
in large numbers, but to be amenable to the customary treatment ex- 
tended by our kindly race to the inferior races : we have captured a 
specimen and keep it on show. 

Yet, those who formerly laughed at the earthworm laugh now about 

. 
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the fancied sea-serpent. They laugh so consumedly, and iriakq so much 
noise over it-the laughter of such folks being “as.the crackling of 
thorns under a pot)’-tbat, as my friend Mr. W. Mattierr Williamspoints 
out, and as I can confirm, “much valuable evidence concerning the sea- 
serpent is suppressed by tlic flippant sneering of the class of writers 
who require no other qualification thau ignorance of the subject on 
mhicli they write. Scores, perhaps, hundreds of trustworthy mariners 
of all ranks, in both the naval and mercailtile services, have seen what 
they bcIieve to be such s creature, but they refuse to publish anx ac- 
count of their observations, knowiug they will be insulted and publicly 
gibbeted as fools and liars if they (lo.” 

The fooljsli laughed in the same way over the Brakeii, as you point 
out, :md tho inouster they rejected as impossible l~as  been killed and 
measureil. Whether the sea-serpeut or any creature whose prey is 
chiefly sought a t  a considerable distance below the surface, \vi11 over be 
captiired or killed is very doubtful. But their existence ought iierer 
to have been regarded a8 doubtful after the evidence gatthered in Mas- 
sachusetts in 1817, and tho report of t h e  captain of the Dzdnlns. 
Tliore are probably several varieties of sea-creatures which look like 
serpents, aiid among these varieties some may quite probably bo rcilly 
serpentiue. But some of the supposed seamrpents must bavo really 
propelled theinselves otherwise t,hnii as serpentine sea-creatures do, 
for they moved rapidly along the surface without perceptible undula- 
tions, uud nothing but concehled paddles could hare ul*gcd them 011 in 
this  way. I n  my article on c c  Strange Sea.Creatures;,’’ which appeared 
eleven years ago in The Gentleman’s Magazine, several singular inhab- 
itarits of the sen--dnd in particular a monstrous skate seen in the Enst 
Indies--were described, :md evideuce given to show that even among 
comparatively familiar species new varieties are from time to time being 
discovered. Thus, though no sea-serpent so large ns the sea.orin 
or sea-worm, described by Bishop Pontoppidau as GOO feet in length, 
bas as yet been seen, i t  doea not follow that none such exists, albeit, 
I cani~ot doubt that the good bishop’s accounts are very largely 
exaggerated. He was uot quite so foolish 8s the modern critic, who, 
though perh:q)s he llas nmTer left his native town, uiitlertakes to 
contradiot inon who tlescribo what they ]lave seen. &it I fear h e  
erred as fiw in the opposite direction. The boa-constrictor and the 
coudor liave been clescribed in sucli terms bar coniparatively modern 
travelers (as Ihimboldt has shown) as would suggest creatures akin 
to the serpent which went for Sindba,d, and the roc which also adorns 
Sindbad’s narrative and appears elsewhere in tales of t,he Bast. But 
to exaggerate is one thiug, to invent is mother. The man who is 
foolish enough to lie about hia traveling experiences is not capable of 
inventing a iiew animal worth five minutes’ consideration ; but, on tho 
other hand, the man who, being seusible, is honcst and truthfill, is yet 
Very apt to err in the way of unintentional exaggera~tion. I think poor 

8 

, 
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Captain Drevar’s narrative of a long-necked sea-monster which captured 
in its folds and took down a sperm whale was a little exaggerated, 
though he and his mates swore to the truth of the story befare a mag- 
istrate, and he himself was most unfairly punished by his employers for 
telling what he had seec : he was, iii fact, ruined for life. (“I would 
riot tell about it,” said an old salt to Captain Drevar, “i f1  saw five 
hundred ~ea.sarpints.’~) But I no more believe that these men would 
have inventeil sucli an animil  if they COUICI, or could ~ iave  inventecl it 
if tbey would, than I believe that an utterly ignorant nian could liave 
devised the famous lunar hoax-the clever story respccting a powerful 
Lelescope showing living creat ures in the inoou. Yet that story did not, 
as was alleged, t ake  in Arago; no oue acquainted with optioxl laws 
could have been deceived by I t  for an instant. To imagine that sailors 
could accomplisli the far more djfficult feat of inventing a new kiud of 
animal without immediately exposing their ignorance to every one ac- 
quainted with the l aws  of comparative anatomy, is to imagine the im- 
possible. 

112.--PRO P 0 SED R E M O V A L  O F  P I B E - T R A P M  FEQRP OQLUDIBIA 
R I V E H .  

B y  AUG. C. HINNEY. 

[From p letter by Prof. S. F. lhird.] 

The State of Oregon has petitioned Congress to have the fish-traps 
here removed. A petrition will be forwarded to-day by citizens of this 
place asking the Secretary of War to do this. The State of Oregon 
has iiot the right to remove them. There is 110 doubt that these fish- 
traps, projecting out into the clianuel as t h y  do, have caused the loss 
of the lives of many fishernmi who were fishing by the ordinary means 
of gill-nets, and that they obstruct navigation very greatly. I hope, 
therefore, that the Secretary of War will investigate the matter imme 
diately; and if found as stat’ed, have them removed. 

There are other considerations favoring the removal of these traps 
which I need hardly mention, but which should have force in causing 
their removal. The fish caught are mostly those that run in shallow 
water, near shore, and nearly L c  ripe,” and hence unfit for food. Next, 
a great quantity of other fish are caught, quite a uumber of shad with 
others, which we are desirous shall remain unmolested for a few years, 

I cannot see any other way of avoiding a bloody conflict between the 
fishermen and the trapmen. The &.hermen are very much enraged at 
tlie loss of the ljvm of .fiBheruien who are dragged into the traps with 
their nets. 

. also a great number of (6 steel-heads ”---a large trout. 

ASTORIA, OREG., March 25 ,  1885. 
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&13.--BWIPi?lENT OF WHITEFISH EblGlS T O  TEE BALLARAT FlllH 
AOCLXMATIZATION SOCIETY. , 

B y  W- P. WNITCOMBE,  President. 

[lprom a lettor t o  Prof. S. F. Bnird.] 

Acting on your advice we placed the care of the consignment of white- 
fish eggs in tlie hands of Mr. Creighton, of San Francisco, who evidently 
did everything needful there, and the caso mas safely consigned by the 
steamship City of Sydney to Sydney, where we lrad requested Messrs. 
Gilchrist, Watt, & Go. to tranship to one of their large steamers plying 
between that port and London, calling a t  Melbourne. These gentlemen 
carried out our wishes, and tho consignment was brought on in the steam- 
ship Liguria to Melbourne, arriving there 011 Monday, tho 16th of Feb- 
ruary, 15SB. Messrs. Gilchrist, Watt, & Go. wrote us from Sydney to the 
effect that all the ova except those in the top tmy were'in good order. 
With our secrctary, Mi.. Cooper, I proceeded to Melbourne on Monday 
iright, and ami\-ing a t  tho Liguria on Tuesd;Ly morning found that a 
inistake had occurred. Tlic ova had been placed in the refrigerating 
chamber of tlie Liguria. and the ca'ptain having no ice (as these ships 
rn ake their own ice as reqnired) arid finding his refrigerating chamber 

, getting, as he thought, too cold, removed the box to the coolest place he 
could find outside the rcfiigerater; but this was unfortunately much too 
warm, and on briuging the box on deck YW found that it had a most 
unpleasant odor. Wo placed i t  at once in ice, and were able to com- 
mence unpacking on Wednesday, the 17th, a t  Ballarat. We found all 
ova in two top trag7s gone; they had hatched iud  become putrid; as 
were all in the centers of tlie other trays, but in the corners and at  the 
sides we found ova apparently good; and we careihlly picked these out 
into iced water, and placed tficni to the estimated number of 30,000 to 
40,000 iu water a t  R temperature of 400 in our hatching boxes. 
By eveiiing i t  became evident that the experiment was a failure, as 
nearly all were hatched and dead, and by next morning all were gone. 
On examination with a lcns it seemed that nearly all, except those we 
picked out, had hatched in the trays. 

Should you make a €urther attempt I will send a trustmortliy man to 
Sydney to take charge from there. A few hundredweights of ice would 
have enabled us to bring the ova b ~ r  rail and thus save a day at  least. 
Had thin slips of wood been placed between each tray so as to allow 
better ventilation, or at any rate to take oft' any pressure caused by the 
moss, it would have been better. The center of each tray togs sim]jly a 
flattened, hoinogericoua, greasy paste, without m y  trace of ovum or fish 
disccriiible j it was ouly at  the edges and corners of the trays that there 
could hade boon any  risible ova even at  Sydney. 

BALLARAT, AUSTRALIA, Pebruary 23, 1885. 
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NOTE UPON THE FOREGOING BY FRANK N. CLARK. 

I am very well satisfied t,hat they would have reached Melbourne in 
substantially the sanie condition in which they were received at Sydney 
had they not been exposed to a considerable rise in temperature betweeii 
these points. The low temperature hrovided froin San Francisco to 
Sxdney would undoubtedly have carried them along considerably farther 
than to Melbourne. They mere paclud the same as oiir most successful 
consignments from this station to New Zealand and points less remote. 

The results of my refrigerator experiments with whitefish eggs on 
flannel trays show th& after eggs have been held some time a t  a low 
temperature (32 to 340 F.), il rise in temperature of 8 to 100, or even 
4 to 50 if‘ the eggs are well advanced in development, mill invariably 
i:illlSC premature hatching in a few hours if the increased temperature 
is fiustained. The eggs simplycollapse. In these experiments no weight 
of aiiy kind was imposed on the eggs, nor was there a lack of ventila- 
tion, but when subjected to the increased temperature the whole egg 
structure would seem to weaken or relax, and collapse would follow. 
This is riot the case with eggs recently removed from water, unless they 
are fhr advanced, but 1 have seen IQhOh? trays of comparatively young 
eggs  (flannel trays, in a refrigerator) collepse in twenty-€our hours on a 
rise of 90 after having been held thirty-two days in a tempe:ature of 320 
to 340. It i x  evident, therefore, that on a journey of several weelrs they 
sliould be inore csrefully guarded as to temperature later on than at the 
brginning. In  this iiistance the weight of moss probably hastened the 
coll;il)se, but a layer of m’oss is indispensable for a long journey, to pro- 
rent dryiug out, a condition that would be fatal. All the conditions for 
tjuccessful shipments from this place to Melbourne are easily within 
reach, bat, such shipments are out of the question unless the tempera- 
ture can be carefully gnartled for all of that part of the journey beyond 
SLtn Francisco. 

. 

NORTHVILI,E, MICH., April 14, 1885. 

ILlCPOl%T BY MR. CIIARLXS CREIGHTON. 

Previous to m y  father’s departure for Honolulu he desired me to re- 
port the condition of’ the ova upon their arrival a t  Ballarat, Victoria. 

I am in receipt of il letter from Mr. J. Sisson Oooper, honorable sec- 
retary of the 13allarat Fish Acclimatization Society, dated February 
24, iii which he reports that the ova arrived in Sydney in splendid con- 
dition. but that im shipment from that port to Melbourne on board the 
8teilIl1ehip Liguria, the captain of this ste:biner, fearing that the ice-room 
was too cold, removed the ova to another part of the ship, in consequence 
of’ wliicli they :ill liatchecl out rtnd were destroyed. 

BAN FRANCISCO, <:AL., April 1 ,  1885. 
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114.--PISE AND lTIEDUBW.* 

B y  A. OESTERSOL. 

It is well known that certain fish and medusae may be said to live to- 
gether as good comrades, as several fish accompany the medusae where- 
ever tlieg go, and seek shelter under their swimming-bell. Tlws young 
cod frequently are found under large ineilusians, supposedly to seek 
protection from their enemies, which probably are scared by the swaying 
tentacles of the jelly-fish. Tho. young of the mackerel likewise ofteu 
seek shelter upder large meduss, and probably for the same reason. I t  
is probable, however, that tho young fish hide under the swimmingbell 
of the medusiaus, not only to escape the persecutions of their ~nemies, 
but also bccauwe this place of’ refuge affords them easier access to food. 
The yourig of fish live 011 microscopic animi~ls, and this food they fi~id 
in the e& and larva of the medusa when these have loft  the mother 
animal. A kind lo€ herring, found ou the coast of America, eats not 
only the eggs of the medusa, but nihbles a t  the medusa itself. It is 
said that iuaclcerel, wlien fully grown, will follow tho medusa and set 
diminutive crustaceans found on them. A species of mackerel which 
lives on the coast of Australia has a very sly way of seeking slieltor 
and providing its Sood, as, under the swimming-bell of thc medusae, ac- 
cording to an observer? they aro safe from their enemies, azd without 
the least trouble am liberally furnished with the small animals which 
constitute their food, as the constant current produced by the medusa 
carries many of these animals underneath their swimming-bells. It has 
also been observed that a medusa mill occasionally snatch a fish, which 
therefore has to pay with its life for the protection which it and its com- 
rades have enjoyed; and small sea-nettles have also been observed to 
eat fish-eggs. 

Iu this’ conuection i t  may be interesting to note the obserntions re- 
cently mado by Dr. Hugo Eisig in the aquariums of the zoological ska- 
tion at  Naples, as they throw considerable light on-the remarkable 
relations existing between fish and medusae. 

He states that fish are frequently found under the swimming-bells 
of the largest two medusa in the B:iy of Naples, and that they are so 
inselmably connected with tliem that they are frequently caught with 
the medusa. Even in the aquarium they continually swim round the  
medusiaus, and occasionally hide under their bells. For a long time 
Dr. Eisig was of the opiniou that the fish accompany the medusa only 
to seek shelter from danger under tlie cjwimming-bells, but further obsnr- 
Vations showed tlint they proyed on the medusae. Among the compan- 
iops of these medusa Dr. Eisig observed three macltcrel. A youllg 

’ “Ti8ks og bfedaaer.” From li’i8lrcriiidmle, No. 22, Copenhagen, Jiim 2,1895. ‘I’rans- 
luted from tho DauitA by HERMAN JACOBRON. 

- - - 
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mackerel, about 2 inches long, was one day placed in an aquarium with 
a medusa, whoso swimming-bell measured about 5 inches in diameter. 
The neTt morning -Eisig found that the medusa had lost all the points 
of its tentacles, for the fish had eaten them. Soon after that he l i d  an 
opportunity to observe another fish in the act of nibbling at  the me- 
dusa, so that there can be no doubt as to these facts. But that the fish 
did not choose this food, because there was lack of other suitable food, 
is indicated by the following : A larger fish, about G inches long, which 
Sor some time had been in a basin where there were no medusa, took 
no food at  all, and finally became so weak that it looked as if it mas 
going to die. But after a medusa had been- placed in the basiri the 
languid fish became very lively, constantly swam round the medusa, 
a n d  soon began to nibble a t  it. 

In the first 
place these fish can sport about unharmed among the tentacles of sea- 
nettles which possess the power of stinging sererely, while many other 

~ fish, and frequently such as are larger than those referred to, are found 
dead, hanging to the points of the tentacles. In  the second place these 
hsh are able to eat a substance F3hich acts like poison on most other 
fish, or which is at  least refused by them. Although the observatious 
in most of the cases referred to above seem to indicate that the fish 
derives the principal advantage from this companionship, there is nev- 
ertheless something mysterious about this relation. It is very evident 
that it is an advantage to the fish to live in a place shunned by its ene- 
mies, and where it has free access to suitable food. But on the other 
hand it is very remarkable, and agrees but little with what is known of 
similar relations between other animals, that this companionship should 
be maintained uuless it is an advantage to both parties. The most 
plausible explanation seems to be that the protection enjoyed by the 
fish is compensated by the fact that the medusa every now and then 
seizes and kills a fish. But what.does the medusa gain by having a 
fish living inside its body, as has been observed in the Indian Oceanl 

Two circumstances are remarkable in this observation. 

. 

. 

J16-NEW ENGLAND BISHEBIES IN JULY, 1885. 

B y  W. A. WILCOX. 

If i t  wm not for an unusually light demand and extremely low prices 
for all kinds of fish, the New England fisheries would be in D prosperous 
condition; as i t  is, although fish are plentiful, and vessels arrive from 
short trips with good fares, prices are so low that few v-;ssels are more 
than paying expenses. 

Duriug the past month squid and herriug have been abundant in the 
weirs along the Massachusetts coast, supplying the grouud fisherinen 
with plenty of good fresh bait. 
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During June cod were scarce on the Grand Banks, many vessels 
changing from there to Banquereau; during July fish were abundant 
onAoth. The catch of cod on Brown's decreased during the month, 
vessels changing to Georgels; an average catch being made on both. 
The tDtal imount of codfish received a t  Gloucester during July (8,220,500 
pounds) was an average amount for that month, although much less 
than for July, 1884, when 9,030,000 pounds were landed. 

The mackerel catch, always changeable and uncertaiu, now receives 
the most attention. During the past month the catch and prospects have 
inaterially changed for the better. During June no body of mackerel 
could be found in any direction ; the amount of cured fish, in sea-packed 
barrels, landed by the entire fleet, amouuted to only 15,328 barrels. 
I n  hopes of finding them more plentiful 40 sail went to the Gulf of 
Saint Lawrence, the rest of the fleet of 325 sail remained scattered 
from Cape Cod to the Bay of Fundy. Vessels that went to North Bey, 
found mackerel, of small size and very inferior quality, abundant about 
Prince Edward Island up to the latter part of the month, when few 
fish weTe seen. These vessels mostly secured fares, some forwarding' 
the' same home by rail or steamer, and continuing in the bay in hopes 
of sy i r iug  fares of larga-sized fish. The last of the month finds host of 
this smell fleet about ready to leave the Gulf of Saint Lawrence for 
home, if a fitre has been secured ; if not, to cruise off the New England 
shores. 1Carlfi in, the month a large body of mackerel was found off 
'l\lount Desert and in the Bay of Pundy: 148 sail fishing from Mount 
Descrt to within 15 miles of Brier Island. Medium-sized fish of poor 
yo:ilitjy were abundant, but foggy weather prevented much fi.shing. 

. ( jontr i~y to the usual custom, during July mackerel appeared t o  be 
very numerous over a Iarge extent of territory, not being confined to 
any particular locality. 

July 2. Mackerel abundant OK Nauset light, Oape Cod. Weirs st 
North Truro, Cape Cod, had a good catch of mackerel. 

July 1 to 5, Mackerel plentiful, and many good fares secured near the 
South Shoal lightship off' Nantucket. 

July 8. Schooner J. M. Plummer arrived a t  Harwichport with 400 bar- 
rels of mackerel caught off No Man's Land. 

July !). Mackerel reported plentiful on (3terrnan Bank and Jones 
Ground, Bay of Fundy. Between July 4 and loth, schooner Lottie 
Hoplrius secured 230 barrels of mackerel on 0ashe76 Banks; during the 
~ i m c  tiuie other vessels secured fares off Seguin and Southport, Me. 

,July 10. Schooner William H. Poy took 175 barrels southeaqt of 
Moiiliegen ; a few other vessels took fish a t  same time and place. 

July 12. Four vessels took 100 barrels each oft' Damariscotta, Me.; 
fish i n  schools of from 40 to 80 barrels each. 

,July 14. Arrivals from Mount Desert report mackerel plentiful. 
Schoorier Alaska, arrived at  Southport, Me., with 270 barrols of mackerel 
cauglit ofl' Thaitclior's Irslauci ; report6 fish abundant, 
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July 16. Arrivals continue to report mackerel plentiful on German 
Bank. 

July 18. Two arrivals with fares secured on southwestern part of 
George's Bank ; schooners were the Pleiades and Eddie Devidson. 

July 20. Schooner Chester R. Lawrence arrived *at Boothbay, Me., 
for salt and barrels, having 560 barrels of mhckerel on board that 
were caught 25 miles southeast frorq Moiihegan ; reported maclrerel 
abundant. _ _  

July 21. One arrival a t  Provincetown with 370 barrels of mackerel 
caught off Block Islaand. 

July 22. Schooner Mertie and Delmar arrived at  Harwichport with 
225 barrels of mackerel caught off Block Island. Fifteen sail were left 
fishing at that point ; these vessels mostly secured fares during the next 
few days. 

July 23. Mackerel were plentiful east of Cape Cod. Schooner Emma 
Higgins arrived at  Proviacetown from there with 350 barrels. 

July 24. Schooner llattie Linnell arrived a t  Proviucetomn with a full 
fare of 450 barrels, caught east of Cape Cod the 'day before. 

July 25. Mackerel were abundant off Highland light. 
July 27. Schooner Mystery took 120 barrels off Wood End, Province- 

town harbor j and schooner Willie Jewel1 came in with a full fare caught 
off Race Point, Cape Cod. 

The same date, 15 arrivals a t  Gloucester landed 6,390 barrels of mack- 
erel, mostly caught off the eastern shore and in the Bay of Fundy. 
Only 1 of the 15 had been in North Bay. 

July 28. Schooner Longwood arrived a t  Provincetown the 27th with 
400 barrels of mackerel, caught that day in Cape Cod Ray; the fish 
were of good size and fine quality. Twelve sail were with her; all 
doing well. The mackerel were working into Barnstable Bay. 

The weirs a t  North Truro took about 6,000 barrels of mackerel during 
the week. 

July 30. Schooner Mystery sailed from Gloucester on July 23. Ar- 
ril7ed back at  her wharf on the 29th with 540 barrels of mackerel, 
caught during that time. The fish were of good quality and fair size, 
mostly No. 2 ; were caught just off Race Point, Cape Cod. 

July 30. During the inouth 7. salmon, averaging 10 pounds each, were 
taken from the traps in Gloucester Harbor. 

This report, with names, dates, and amount of the cktch, is inteudect 
merely to show the locality and abundance of mackerel off the wide 
exp:inse of the New England coast during the month. The aggrbgate 
amounts landed a t  all ports during the season, up to August 1, will bo 
found in the accompanying table. It only remains to add that the prices 
received during the monthare the lowest ever recorded. The size OS tho 
fish is an improvement on last, year, and is noticeable for the few large 
'fish that will inspect No. 1. The fish caught in North Bay or tho Gulf 
of Saint Lawrence have been the poorest ahd sold the lowest of all, 
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bi*inging from $2 to $2.26 a barrel. At  this price vessels could not pay 
expenms. Fish caught in the Bay of Il'undy were o€ an inferior quality, 
Stit somewhat better than those from North Bay, selling for from $2.50 
to $2.75 a barrel. Fish caught in Massachusetts and Cape Cod Bays 
and ofll' the New England coast, beiug the next best; tho& caught in 
Bariistable Bay being very fat, nice fish, selling €or from $3 to  $3.50 a 
barrel. Fish from Block Idand were mostly large, many of them from 
15 to 18 inches long, and of good quality. Such fish sold from $12 to 
$14 a barrel. 

Receipta of $all a t  Glouceater, Maaa., in  July, 1885. 

Pounds. 
82,450 

107,800 
1,0G0,600 

5,000 

1 18,500 

........... 
12,000 

From- 

Pounda. Pozmds.lPounds.lBarr~~; Barrelrrhouiida. 

........ 11,000 ............ :. ................... 
73,500 8,505 3,000 ................ 783 

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

Brown's Bank. ....... 
Goorgo's Bank. ....... 
Grand I%aiika.. ........ 
h'ortlioiist shoro.. ..... 
1~'lcniidi Cap .......... 
La I I u v o  Bank.. ...... 
Capo ehoro ............ 
Uanqnuroau ........... 
Nnrtlioaflt sboro ai111 

U;iy of Fiiudy. ...... 
North Bay, by vossol.. 
sort11 Bay, by stoamor 

i o  Hosbou .......... 
N o r t h h y ,  byrailroarl. 
r)n'S<YLl 1Hhtld ........ 
Xrom lmrbor traps .... 
Froin ~ i i i i i l l  boats Rboro., 

124 
85 
37 
10 
1 
1 
3 
7 

100 
8 

...... 

...... 
1 

...... 
17,000 

8,220,500 

fishiug ........... ...I.. .... 

............................................. 32,993 ................ .............................................. 2,895 ............... 

............................................. 1, 527 ................ .............................................. 1,842 ................ .............................................. 400 ................ ...................................................... 503 ........ 
........... 4,000 ........................................ 
1,2C6,250 77,500 17,500 3,000 39,037, 5G3 783 

-----_-- - __-___- 
Total.. .......... 393 I 

39,637 
E?, 300 
19,695 
4, 308 
2, 825 
1,005 

L,lG5 
1 ,OYO 
2, 330 

91,124 

p,333 

Fre4h Irrosli 
5sh. 1 but. 1 hake. 1 ousk. pollook1 '{;!* 1 2:;;- 1 'g:{d Sat cod- Froshhali- Salt Salt 1 Salt 

61, 842 
20 154 
22:185 
5,807 
:I, 015 
1,285 
7,018 
2,210 
1,030 
2, 3:IU 

Il0,8:10 
-- 

._ 

I- I- I---/- /-I-/- 

Glouoesto; ........................................................... 
Boston.. ............................................................. 
Portiantl ............................................................. 
l'rovj~icotown,. ................................ .:. ................... 
Wrwiohport ......................................................... 
Sout,h ~liatham. ..................................................... 
\Vellfleot.. ........................................................... 
~ ~ o o t i l l ~ a y .  ................................................................... 
I)on~iisport ............................................................................ 
Southport ........................................................................... 

r >  ............ 10tal ............................................ ,- 

Pounds. 
3,087,000 
1,671, OUO 
2, OQ8,OOO 

239,500 
180,000 
40,000 

108,000 
870,000 

6,570 8, 820 
3,255 4, GO3 

015 1,925 
350 1,149 
310 390 
200 .80  
76 . 610 

45 

---- 
10,384 15,328 

hfaokerel landed b# the New England Jleet, in aea-paoked barrels, up to Angust 1 
. I  1 May: I Jnno. 

I-l- - - 
July. I Total. 

I n  1884 thoro wcro 111,318 maokorol lantllded; and in 1883, 48,244. 
Thia ~ O C R  not incluilo tho oarly catch south, Inndod at Now Yorlc and Philadolphia 

Tlie follo\-viiig is tlle position of the New England fishiug fleet tluiiug 
the last weelr of J ~ l y :  3245 sail, mackerel, scattered as folloWs : 146 sail 
jil the  B;iy of puncly, between i?Iount Desert aiitl 16 miles west, OS Brier 
Island; 49 sail in the Gulf of Saint Lawrence ; 50 sail off' Blocli: Island 
aiid Uape Oocl ; 90 sailofl' Massachusetts and Maine coasts. T1iirty;eight 
&til, halibut,on Grand Banks, l~ t i tude  440 03/ to 440 12/, longitude 4 9 O 1 8 '  
to 490 26'; 233 sail, codfish, on Grmd Bmlts mil Banquerenu j 1GB sail, 
codfish, on George!s and Brown's Banks, longitude 650 30' to 690, lati- 
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tude 410 to 430; 12 sail, codfish, off Nova Scotia shore, latitude 430 to 
430 25', longitude 650; 250 sail, ground and swordfish fishing, off the 
New England coast; 11 sail, halibut, oft' Greenland and Iceland; 6 
steamers, taking whales, off t8he New England coast ; total, 1,033 sail, 6 
steamers. 

Capt. J. W. Collins, assistant of United States Fish Commission, 
having recently returned from a month's cruise to the eastern fishing 
banks, on the United States Fish Uomiriission steamer Albatross, makes 
the following report, of special interest to the fisheries: Upwards of 
2,000 fathoms were obtained in the position where Hope Bank (with a 
depth of 45 fathoms) has been laid down on the chart. 

Researches about the eastern part, of Banquereau proved that the 
charts of that region are inaccurate. 

A series of trials with hand-lines was macle on Misaine Bank, and 
codfish were found there in as great abundarico as on any of the adja- 
cent fishing grounds. Heretofore this bank has uot been frequented by 
fishing vessels. 

GLOUCESTEB, MASS., August 12,1885. 

LlG.-NOTES T A K E N  DURING CRUISE O B  THE A L E A T R O S S  TO 
GRAND BANKS I N  J U N E  A N D  JULY, 1885. 

B y  WILLARD NYE, Jr. 
Trout.-There are two or three varieties in the clear freshwater ponds 

of Newfouudland. The first is remarkably brilliant colored, and is com- 
paratively longer, with a more pointed head. On first being taken from 
the water its scales look as though made of silver and gold. The second 
is more thickset, and much like our brook-trout, except the red spots 
are more irregular. This variety in Newfoundland is tmlled mud-trout, 
but I could set? I ~ O  reason for it other than its darker color. The fish- 
errnenrspeak of a third variety, which is still darker. 

SticlcleDac7cs.-These were taken from a spring pond at  the top of Sig- 
nal Hill, :it an elovation of about 300 feet. These sticklebacks seem to 
diEm from those taken from brooks a t  the p.oint where they empty into 
tha salt water. 

1Yl~ciZes, &c.-O.n July 13, twenty-four swordfish were couu ted from 
tlie slii!) iu  four or five hours. Mofit of them were very. large, only two 
beiiig suiall. Lster i n  the afternoon finback whales were seen in el1 
tlirections. They seeiiietl to bo ~ki~nrning u p  feed from the surface. 
0 1 1  eXiIIililJation, the water was found full of Copepoda; but a little after 
suiiset a11 this small life disappeared, and not on8 could be caught a t  
the siirfiice. Several clots looking like blood were seen floating, and 
~ O I I ~ O  were obtained in the net, vhich, on examination, were considered 
excrenic~iit of finback whales, taking its color from the deep red of the 
Co~1~~~0~7t r .  A scl100l of large porpoises wasmith the finbacks, and seemed 
t u  be al'tcr tl1e Salne feed. 

NZW ~~UEDFOUI) ,  MASS., August 10, 18S5. 
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117.-NOTEB UPON BI@H A N D  TIIE FIBEIERIES. 

Compiled by CHAS. W. SMILEY. 

‘[Mainly derived from the official correspondence.] 

APPEARANCE OF MACICEREL.-M. R. Sampson, keeper of the United 
States life-saving station a t  Manomet Point, writing under date of July 
15,1885, says : ( 6  Mackerel have made their appearance in schools near 
this station, and a few ham beon talren with hook and line.” 

ST~~ANDING OF A FINBACK WHALE AT MOUNT DESERT LIGHT 
STATION.-writiUg under date of July 4, 1885, Thornits Milan, keeper, 
says : &‘There was a male finback whale came ashore at this station July 
3. He is 56 feet long, circuniference about 25 feet. The flukes have a 
breadth of 12 feet 1 inch; back fin, 1 foot 3 inches; depth of flukes, 3 
lket 2 inches; from snout to back fin, 40 feet; length of mouth, If! feet. 
The outside skin was nearly all stripped off, as he had been eaten con- 
siderably by the sharks. The color of his back was a dark lead color 
or nearly black; flukes, upper side, same color, under side, grayish- 
white.’, 

A CODFISH BANK NEAR NOONIVAE ISLAND.-On June 5,1884, dis- 
covered a cod bank off western end of Nooliivak Island in lstitude 600 
23I40’l N. and longitude 1680 57l W. Depth of water on bank nboht 25 
fathoms; bottom, sand, gravel, and rock. Again, on June 9,1884, in 
latitude GOO 03/ N. and longitude 1670 68‘ W., caught a large number 
o f  cod, weighing from 12 to 16 pounds. This seems to be a part of the 
same bank discovered Julie 5. Depth of water on this bank about 19 
fa’thoms, sand and shell bottom. The fish ou both occasions seemed to 
be very plentiful. 

APPEAEANCE OF FISH AT ATLANTICVILLE, N. Y.-David A. Vail, 
keeper of the Tiana Life-Saving Station, Atlanticville, N. Y., wrote, 
Nay 1, 1885 : 6 L  The appearances of fish 011 this coast hare been as fol- 
lows : Alewives first appeared on February 26; porgies, April 20;  sea- 
robins, April 22 ; Boston maclrerel, April 30 ; butterfish, April 30. I 
have caused n watch to be kept for whale and porpoises, bu t  have seen 
none. Neither have I heard of any being seen in this vicinit’y this 
Spring.” 

June 19, Mr. Vail again wrote : ( 6  I have been unable to observe the 
advent of fish on the coast as closely as I desired. The inlet to Our bay, 
which is small, is too small for fish to enter the bay, and it closed entirely 
on the 15th of May. During the week ending June G lrierihaden were 
abundant on this coast. On June 3 two whales were observed directly 

[Extract froin log of schooner Ounalaska.] 

Bull. U, 5. F. C., 85-22 
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off this place, apparently 8 or 10 miles from shore; when they blew the 
spray therefrom fell over all around like a fountain?' 

DRUMFISH IN Busn RIvER.-The Harford Democrat, published in  
Belair, Md., August 7, 1SS5, announces that a drumfish had been 
taken in Bush River by Mr. Johii Leight, who ha6 fished the river for 
many years, but never caught one beibre. It measured 31 inches in 
length, 11& inches depth, and weighed 144 pouuds. 

March 2, 1885, Rlr. John Parrington, of Bayette: Howard County, Mo., 
writes that he considers the red-mouth buihlo-fish (Ictiobuu Bubalus) to be 
superior to the mirroi. carp, having cultivated the former for several years 
past. Four years ago be put 12 Ictiobus bubalus, weighing from one-half 
to three-fourths of a pound, in a pond covering an area of 1 acre, with a 
maximum depth of 12 feet, and last summer caught 21 fish that aver. 
aged 9 pounds, tlieir weights ranging from 7 to 13& pounds. Mr. Far- 
rington further states tbet  on account of the small bones these fish 
should ii%t be eaten when weighing less than 7 pounds. He says their 
flesh is of fine grain and of a good flavor. He is also cultivatiug large- 
w u t h  bags, crappies, rock bass, and pike. 

cultural establishment a t  Zurich, Switzerland, raised 40,000 salmon, 
10,000 salmon hybrids, 51,000 1i?ke and river trout, 30,000 grayling, 
100,000 mullets, 7,000 Geriurtn murzenes, 80,000 American salmoii, and 
18,000 whitefish, all of which were set free in the Lake of Zurich and 
in the Limmat River. I n  the establishment of the forest of Sihl, 
30,040 eggs here been used, and from the middle of January to the end 
of March, 1884, there have been transferred 28,000 fish obtained from 
these eggs. [Bulletiu of French Acclimatization Society, June, 1884, 
p. 513.1 

strides in Great Britain the last two or three years. Owners of fisheries 
are beginning to find that by far the best plan is to put in yearling or 
tmo-year-old fish. A trout of a year old will live in water in which fry 
canqot thrive; even if they do thrive in it, still it is better to put ill 
older fish, as they will spawn naturally, and their ofl'spring will be inor0 
hardy than fry bred artificially. Many millions of fry have been wasted 
by turning them into the open water instead of rearing them until they 
can take cere of themselves. 

Any one in doubt a8 to what breed of trout to put into a water for 
gtocking purposes should procure one-year or two-year-old Loch Leven 
trout from Mr. T. Andrews, Westgate House, Guildford; or Mr. Silk, 
Burleigh Park, Stamford ; or Mr. T. Ford, Oaistor, Lincolnshire. [Fish- 
ing Gnzettc, April 4, 1885.1 

Ti3i.E REQUIRED TO HATUH (IARP EGGS.-Mr. John H. Brakeley states 
that a t  Bordontown, N. J,, he has found carp eggs to  hatch in ninety 
aix houra or XeTs, 

CULTIVATING TEE RED-MOUTII BUPFALO-FISH. - Under date Of 

SWISS FISH-CULl'URE.-~U~iIlg the year 18S3-'84 the  8tate fish- 

TROUT GULYIJRE JN ENGLAND.-!kOUt culture has made astonishing 
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LARGE SALMON.-IU the river Tay, not far €roiu Perth, was taken, in 
tho middle of December, 1884, a male salqon which' wnighed 39' kilo- 
grams (86 pounds) and measured 1.68 meters (about @ feet) in length. 
I ts  greatest circuiufereuce was 0.76 muter. After i t  was weighed arid 
meaPured it mas liberated again. (Norslr Fislreritidende, part 2,  April, 
1885, p. 236.) 

FROG-PARNING.--T~~ Bailey Brothers, ol' iUitinoola, Suinter County, 
Florida, contemplate engaging in this busiuess, and would like informa- 
tion as to the best method of catching frogs and prepariiig tho nie;bt, for 
in ark et. 

ing plauts and seeds were received a t  the Carp Poritls of' tlio Uuited 
States $ish Commission at Washington, in March, 1SS3, fi*om tho lioyal 
Gardeus a t  I<ew, Loudon : 

Seeds.-Nelumbiuni speciosuq Nymphma umpla8, Tyviplma cyanea 
(etellata), Nymnphma lotus, Victoria vegia (50). 

Plants.-Nelumbiu~n ~pcciosuva (l), !L1ha1ia dcalbata (3  ), Sagittnria 
heterophylla ( G ) ,  Villarsia nynplmoides (l), ~'olygonu??~ atnphibiu,m (1 
bnuch), Ranunculus lingiia ( G ) ,  2\.T?lmnplma alba (2). 

AXERIGAN PISlI-EGGS IN ENGLAND.-N~. Henry Ffeuitull, writing it] 
Lalid and Water of February 28,1855, says: cLBoreiiiost aniong the inore 
iuterestii~g consignincuts of eggs which liave been received froin abroad 
are a large number of ova OS various kiuds Sorwarded by the American 
C+overnuieiit, through their Fis1ier.y Commissioner, Professor Bairtl. 
The Uuited States Government has beeu most liberal in its presents of 
fish-eggs, aud English pisciculturists owe it  a Iieartj- vote OF thaiiks 
for giviiig tliu National Fish Oulture Association ail o])portuiiity of' 
carrying 011 experiments with a view of ascert,aiiiing whether tile in tro- 
duction of certain fish from American wlters into 0111' English, Irish, 
sild Scotch rivers and lilkes can be practically aucl :~dvan tageonsly 
carried out. The advisability of introiluciug soum appears to uic3 very 
doubLSul, wliiln in other cases it seeins highly probable that, the iiaturo 
of our streams aud rivers may not be suitable for the propagation of 
American bred fish. As to the introduction OS 01ie Auiericaii fish, the 
Sdniofmtinalis, I thiiilr we liave now ample proof that i t  lias proved n 
failure. Thousauds of fontinalis have beeu turned iuto various waters 
in England, and, so Sar as I can gather, I do not think that iu auy sin. 
gle iustance can it be silid that they have beeu established. They t i l ) -  
pear to bo of a wandering nature, and when p"t into any fishery they 
are said generally to push up stream, but  I have not heard of their 
increase h i  .the higher districts. A batch OS ~ 0 ~ 1 0  7,000fooztitalis o w  
arrived at  the aquarium on Saturday last, in fine condition. 

LLAmoug the preseiits of ora sent by the American Goverinncnt are 
those of the whitefish (Coregonus albus), the Penobscot or Atlsutic. sal- 
mon, tho Scboodic or laud-locld salmon, tho lake trout (Suk,eZinurr NU- 

P L A N T S  AND SEEDS BEGI31VED AT THE Chlt l '  POi'?DS.--The fOIlOW- 
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nzuycush), and the California salmon (8ulmo quinnat). I doubt much if 
any of the above are better sporting or edible fish than our own 8alnto 
salur. L may here acid that the association is nom preparkd to distrib- 
ute whitefish fry, and any one wishing for some should apply at  once a t  
South Kensington. Doubtless some of the large Scotcli or Irish lakes 
would be suitablo to them. Lord Exeter has had a number of the fry 
taken to Burleigh Park. Up to the present they appear to bo doing 
well, and eventually it is proposed to turn them into the large lake. 
The MaoLaine, of Lochbuy, also contelnplates turning a number into 
Borne of his lakes in the north." 

TAnm.-Reoord of shad-hatching operations conducted by &cut. W. F. Lozu, U. S. N., at 
Hawe de Grace, Hd.,  on the Susquehanna River, undcr the direclion of the United States 
pi8h Commission, front April 19 to June 1, inolucrive, 1883. 

Date. 
Data. Trans lanted 

to o&er wn- 
tors. 

1883. 
Aprjl IS 
April 20 
April 21 
April 28 
April 30 
.May 1 E; : 
E; !I 
May 7 

Mny 10 
May 11 
Y n y  12 
Yay 13 
N a y  14 
May 15 
N a v  10 
Mny 17 
May 18 
Ma? 10 

May ; 
May 

1883. 

Y a y  4 
May 4 

May 10 
N a y  11 
Mny 11 
May 12 
May 12 
N a y  13 
May 14 
May 10 
N a y  17 
May 10 
Ma? 10 
Mab 20 
Mdy 21 
May 21 
May 22 
Mny 24 
May 25 
Mny 25 
May 20 
Afn? 28 
Mny 30 
May 30 
Mny 30 
Juno 2 
June 2 
June 4 
June 4 
June 4 

May 10 

......... 

Mny 21 
May 22 
Mny 23 
Ma) 24 
Mny 25 
May 28 
May 31 
Juno 1 

T o t d . .  

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

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

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

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

.............. .............. .............. .............. 
t308,000 .............. ............... .............. 
t300,OOO 

~ ~ ~ ~ S !  
11203,000 
B140.000 

BGO, 000 .............. .............. .............. 
1,633, ooo 

----- 

26,000 
30,000 
75,000 
95,000 

110,000 
49,000 

155,000 
180,000 
75,000 

240.000 

200, 000 
270,000 
175,000 
100, 000 
180.000 
*45,000 
280,000 
311,000 

350, 000 
:320,500 
220,000 

(51,000,000 

poo, 000 

606,000 
408,000 
237,000 
140,000 
63.000 

38,000 

0,3G3, 500 

30,000 

153,000 --- 

Eggs lost. 

_- 
25,000 
2,000 

25,000 
16,000 
45,000 

6,000 
12,000 
20,000 
10,000 
28,000 

24,000 

50,000 
ne, 000 
30,000 
15,000 
54q 000 
3,000 

48,000 
27,000 
30, no0 

180,000 
70,000 

GO, 000 

SG, 000 

72, 000 
34,000 
u.000 
5 000 
5.000 

23,000 
33.000 --- 

I, 070,000 

Eggs hatched. 

Date. 

1883. 

Mny 2 
May 2 
May 7 
May 7 
Mnv 8 
Ma$ 10 
May 10 
May 10 
May 12 
May 13 
Mny 15 
Ma? I0 
May 18 
May 17 
May I9 
Mnk 20 
May 20 

M$y 23 
May 24 

Ma$ .24 
May 27 
Mny 28 
May 20 
May 30 
Me$ 31 
Juno 3 
Juno 4 
Juno 4 

........ 

May 21 

Ma? 23 

........ 

Number. 

............ 
2R 000 
50; 000 
79, 000 
05,000 
35,000 

143 000 
100: 000 
05,000 

212,000 
440 000 
170: 000 
214,000 
125,000 
04,000 

-10 000 

20,000 
308 000 

187,000 
820,000 
428,000 
300 000 

140,000 
00, 000 

15,000 

141,000 

232: 000 

200: 600 

203: 000 

25,000 

120,000 

5, 284,500 

Disposition of young ash. 

Released in 
local watore. 

............ 
28,000 
50.000 
79; 000 
05,000 
35,000 

143,000 
l u O . O O O  
05,000 

212,000 
440,000 
178.000 
i14: 000 
125,000 

' 04,000 

30,000 
232,000 
20,000 

141,000 

............ 
200,600 
18'7,000 
820,000 , ............ 

1 ........... 
............ ............ ............ 

25,000 
15,000 

1'20.000 --- 
3,751, 5m) 

* 27,000 eggs from MI in pool; 25,000 c g g ~  from fish in pool hntohcd successfully. 
t Delivered to tho Pcnusylvnuia fish comminsion. 
; Of n numbcr of eggs trsken from roc nftcr shnd, was drcssod and impregnated with milt from malm 

Q Of 66,000 oggs taken from shad tlmt had bccn dead from 1 to l h  hours, 46,000 hatched BUOOO~S~UUJ'. 
11 Delivered to Fish Commission onr No 1. 
7 Delivered to I€. E. Quina, mcasonger. 

in live bux, 50 per Cent. cam0 up and 10 pcr cent. hatched. 
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dem Borne, writing from Berneuchen, June 22, 1SS5, says : ‘( My 13 
black bass have spawned. I have caught 11.800 of the fry and placed 
them in ponds that have no other fish. I arn now almost cerhin that 
this fish mill be plentiful in a few years in m y  neighborhood.” 

FOOD OF CARP.-“ It is alniost incredible,” says tlie Deutsche I?isoherei- 
Zeitung, ‘‘ that for hundreds of years man should have been engaged in 
the cultpro of an animal without knon-ing on what it feeds; arid yet subh 
is the case with respect to tho carp. The fish is trwted in the methods 
bequeathed by tradition, and iiature is lefL to do tlrc rest. One after 
;inother has said that carp feed on vegetable matter.” It appears from 
;I long aud carefully carried out series of experiments niade by Mr. J .  
Sust;,, director of tho Wittingan carp fishery, that caqj feed chiefly- 
indeed, he asserts exclusively-on aiiiinal food, and that vliat little veg- 
etable inatter i t  takes into its stomach is taken in by accident when the 
fish is gi-ubbing after kwva and insects. “Tho greenish color of the 
Sood found i n  the carp’s stomach has given rise to the idea tha t  i t   as 
vegetable matter ; but as soon :is Mr. Susta made a closer examination 
he got rid of tho grtmi color arising from tlic gall, by washing, aud 
found the contents of the stomach to consist alniost exclusively of ani- 
mol-rcmains. Carp Sull of food were talien fi.oni 3  hole series of ponds 
an(1 examiued, :~nd i t  \vas proved that the 1mvG of’ flies, sinal1 crusta- 
ceaiis of the Daphnia and Cyclops genera, as  ell as tlie larva: of Pliry- 
ganidm, form the principal food of carp.” 

‘‘ It has becu celculated f hat in olio year ,z female C?/cZopo would be- 
co~iie the progenitor of more than four billions of young.” Tho various 
species of tlie genus Cyclops aboundin inland waters all o w r  the world. 
1 Fishing Gazette, April 4, lSS5.1 

WIIITE HERONS EAT THEIR WIUGHT.-AXUO~~~ the entertaining fep- 
tures of tho State carp ponds are two wlii te herons under dorncstication. 
&lr. Loga~i Terrell wiiigccl two of these snow-wliitc, creatures, and has for 
some days kept them tied to a pole with a srusll cord. At tirnes lie 
takes t l~e  birds upon his arm and conveys them to the edge of the large 
poncl. Then, throwing in bits of cracker, he attracts myriads of shiners 
and roaohes near the feet of the birds, n~ho itnmediately begin to feecd. 
One fish after :mother is canght bctwccn the beak and sffallowccl head 
foremost. It is straiige that as diclr as a .fish is t h y  llcrer drop one. 
Each bird takes for&-five fish per day, the inimows being 4 inches long. 
Mr. Terrell monilers why any fish exist ~ l l o n  such greedy foes beset 
them every day. [ l%:deigh Itegistor, J~ly’23, ISS5.1 

GRASS Pol% UARP PONDS.-Dr. Ittld. HeSSel says that he has found 
carp. eggs adhering in greater r~ulnbers to 1,7cshrca jluitans than to any 
other plant;. 4‘ Its narrow, long, strap-shaped, thin leuves spread softly 
over the mater’s surface, as also its nunierous brunches in the mater, 
affording to the fish the sought-for opportunity to deposit its eggs upon 
the tender leaves.” 

1 

SPAWNING O F  AMZRICAN BLACK BASS IN GERMANY.-M~X von 

, 
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This grass is known to American botanists as Glyceriajiuitans. It is 
called Glyceric6 on account of the smeet taste of the seeds. This genus 
is known by the common name ofmaniin-grass. This species grows to a 
height of from 3 to 5 feet and has leaves about 1 foot long. It grows jn 
shallow water and blossonis from June to August. I ts  spilrelets contein 
from seven to thirteen flowkrs each. It is frequently found in the United 
States. 

In  addition to its usefulness in holding the eggs, it is valuabIe on 
account of t h e  sweet seeds which drop from it  into the water ancl are 
eaten by the carp. Persons owning carp ponds can frcqueutly find it 
growing wild and transplant it to their ponds by securing the aid of 
some local botanist to identify it. In  cases of uncertainty in regard to 
specimens supposed to be GZyyceYia ’jZuitans it would be well to send for 
iilentification a specimen containing leaves, flower, and frnit. 

McDonald took from the carp ponds a t  Washington seventy-five thou- 
sand carp from three to ten days old, and deposited them without loss 
st Charlottesville, Ta., in tlio Rivanua River. Tlie oldest of the fish 
were from I t  inches to 16 iuclies in length. Only a fern of the fish died 
in transit. The river selected is a muddr stream coutnining uo otber 
fi.sh, except suckers. The dams below Charlottesville preveii t the 
ascent of bass and other predaceous fish from the James River. 

ton, Hamilton County, Ohjo, gives the following simple method of con- 
atructing a practicable and efficient trap tor thc capture of muslrrats: 

Take a barrel containiiig both heads. Nail a strip of board across each 
end near the center, and projecting far enough 80 that strips rnirning 
lengthwise of the barrel may be nailed on thern and form a platform 
around the barrel. Bore a number of smell holes in each eutl of the 
barrel below the strips; the strips will prevent its sinking too low ancl 
getting too full o€ water. Then cut a Rquare Iiolo, G by G inches, in what 
will be the top of your barral. Set it afloat on your pond, and bait 
with apples, carrots, parsnips, or anything the rats like. They mill go 
in after it and cannot get out. The trap is alnyys sot, iieecl be loolceil 
after only a t  your pleasure, and ie easily sliiftcd from poht  to poirtt. 
[National Journal of Carp Cultarc, May, 1555.1 

TEE STEAMER SPENCER F. BArRD.-Me8srs. x). I;. Fernnld & Go., 
inspectors and packers of fish a t  Portland, Me., arc buil$ing a steamer 
to use in the mackerel fishery. The hull will be 1CiG feet long, 26 feet 
and 4 inches wide, and 11 feet and  3 inches deep, and about 300 tom 
register. The cost of the vessel will be $30,000.- nlccrch 30, 1885. 

SCHOONICR SPENCER fl. BAIRD.-h  a letter from Port !l?omnsend, 
Wash., Mr. Jas. G. Swan, under date of April 15, 1853, writes: 

“Yesterday Uapt. Hcury Mertin :wrivcd hero with a iiew fishing 
schooner of 8 tons, which he has had built for experimenting with tho 
fisheries of Puget Sound. She is a beautiful model, a perfect little 

CARP PLANTED IN ItIVANNA RIVER.-OU Tunc 25,18%, COIOllel If. 

HOW TO CONSTRUCT MUSKRAT TRAPS.-M~. Charles E. Slurr, pros- 
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yacht. Z went to cxainiue her this forenoon and I was much pleased 
with her. Captaiu Murtiu has uained this littlegein of a vessel the Spen- 
ver F. Baircl.' As she is the first vessel of her size bnilt here expressly 
to experimentnud develop our fisheries, I told Captaiu Martin I thought 
her name a felicitous one, of good omen to his little craft, aud I trust he 
rimy be so successful in his fisheries that he may iiiduce others to eugage 
in this industry, and the little schooner Spencer 17. Baird be the begiu- 
iiing of ail enterpriso which may develop into large proportions. 

'LTr~ie cod have appeared in large nmnbers in Port Angeles harbor, 
a rather iinusual thing. I think they will bein Port Townsend Bay in 
a fern weeks." 

which a rbsuinb. will be found 011 pages 2G6-268 of the 3'. 0. Bulletin for 
1883, has seen decided in favor of tlio people Of the Statu of Illinois. 
Tho decision establishes the requirement that every person whu builds a 
dam or other obstruction across a stream in that State must erect a 
suitable fishway over the 5 ~ 1 ~ 1 0 .  

ST~A*i'Is1'Ics OF GLOUCESTER, MASS., FOR 1S84.-Iu 1884 the number 
of vessels fishiug from this port was 473, of 30,283 tonnage, employing 
6,4YG meii j capital invested i n  vessels and outfits, $2,125,000. The 
leading products for that year were 1SG,929 inspected barrels of mack- 
erel, of $1,175,000 value; 653,063 quintals, equal to 61,943,056 pounds, 

$541,GG5.90 value. Tlie haddock fleet landed some 50,000,000 ponuds 
of fish, uostly sold fresh. Of the amouiiC and value of fish-oil we linve 
no statistics on haud. Total inrestnients in the fisheries, $4,759,000. 
(Cape Ann Breeze, May 9, 188.5.) 

NOTE PROM'THE MCOLOUD RIVXR S!rA!noN.-Mr. Loren W. Green, 
writing under date of August 5,  1885, says : 6 L  Salmon are very scarce 
in NcOlond, Pitt, and Sncreuieuto Rivers. Tho Hat Creek hatchery 
has talcen no eggs as yet, and prospects are that they will take but  
very few, if tiuy, as all salmon reaching Hat Creek 1n11st pass up Pitt 
River, aut1 no salmon are seBu iu the Pitt as yet. Indians on t h e  MG- 
Cloud have never see11 the scarcity of salmon compare with this season. 
Our trout liere in the ponds are doiug very well. The suuimer is very 
dry; water \7ery low ; thmnometer ranging betweeu 930 and 1080 in 
the shade." , 

THE GLOUCEPTER MACIIEREL-FISHERY OF lS84.-The followiug titbls 
has been compiled from sworn statements of masters of vessels eugaged 
in the mackerel-fishery, mado to F. J. B ~ ~ S O I I ,  collector of customs at 
Qioucester, Mass, These statements Were forwarded to tho Secretary 
of tho Treasury, who turned them over to the U. S. Commission of Fish 
and Fisheries. Nearly all of the VOSSOlS went to the Gulf of Saint Law- 
rence for maclrerel. 

FISIIWAYS REQUIRED IN ILLINOIS.-AII important fishway case, of 

O f  Codfish, VdUt?d ah $1,984,000; 9,029,265 pOuIldS Of hdibut,, Of 

- 



- 
Date of 
report. Vessel. 

1884. 
J n l y  15 

19 
22 
27 
30 

30 
30 

30 

Ang. 15 
15 
15 
17 

20 

Tons, 

20 

20 
21 
25 
29 
30 

30 

1 
6 
7 

Fwpt. 1 

W. H. F o p  ....... 
Lelia E.Xorwood. 
Fred. P. F r p . .  ~. . 

64 
54 
80 

..................................... 
Off Cape Sable ...... 
Off Mount Desert.. . 

Off Mount Desert. 

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

.................................... ..................... 
Coast of Maine . -. . ..................... 

Coast of Maine ..... 

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

180 ........ Takenbefore entering Gulf. Tts mack- 

370 ....... Taken on r8turn fi om Gulf. 
The Gulf mackerel-fishery is of no caluo 

Full fare taken on return from Gulf. 

erel-fishery is of no \-due this season. 

to 01x1’ people. 

The Golf mackerel-fishery is of no 
value to our fishermen. 

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

400 ........ Taken in 10 days. 
400 1, 800 Taken in G daya on return from Gulf. 

1,000 ........ Taken durini  September and October. 

300 ........ Taken in 10 days on return from Gulf. 

Tonchcd the Gulf late in season, but 
took no mackerel. 

While in the Gulf my other ressel 
took 1 030 barrels of mackerel. 

1,600 ,..... ... 1 Taken & 2& months. Went into Gnlf 
latter aa i t  of October. hut took no 

Sarah M. Jacobs.. 56 
Fleetwing ........ 57 

Com. Foote .:. .... 
M. S. Ayer. ....... 
Henry Dennis . - - 
EthelXand ._.__. 

Samuel V. Colbr.. 
Gassie Blaisdell . . 
Jennie Searerns . . 
M. A. Bradley . -. . 

- 

fen. 

- 

15 
17 
16 
16 
16 

16 
16 

16 

16 
16 
16 
16 

1s 

15 

16 
16 
17 
16 
17 

16 
15 

16 
15 
16 

61 

76 
91 

77 

95 
85 
107 
76 

__ 

h e .  

- 
Peek8 

6 
3 
8 
5 
6 

4 
1 

7 
9 
9 
9 

4 

9 

13 
9 
5 
9 
10 

11 
8 

9 
9 
11 

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

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

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

Mackerel taken in Gulf of 
Saint Lawrence. 

to our fishermen. 

to our fishermen. 

The Gnlf mackerel-fishy is of no ralne 

The Gnlf mackerel-fishery is of no value 

............ Plenty of mackerel in Gnlf bnt the 

- A  ........ 
Do. 
DO. 

nature of its bottom prerehts use of 
seine. The weather was also nnfavor- 
able. 

__ 

‘Oh1 

- 
Ib18. 

0 
0 
0 
15 
30 

0 
133 

0 

113 
20 
55 
25 

30 

15 

95 
105 
20 
370 
130 

250 
0 

2.50 

131 
ia 

Within 
3-mile 
limit. 

- 
, Bbk. 

0 
0 
0 
0 
0 

0 
0 

0 

10 
0 
0 
0 

0 

5 

95 
60 

75 
45 

0 
0 

50 
6 
15 

e 

Valneof ma& 
ere1 taken 

mithin 3-mile 
limit. 

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

$5; 

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

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

30 

475 
250 

375 
180 

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

.............. .............. 
250 
30 
75 

Estimated 
loss on 

i p  to  Gnl 
of Saint 
,awrence. 

$3,000 
3,000 
5,000 

3,000 

3,500 

.......... 

.......... 

.......... 
2,000 
4,000 
4,000 .......... 
5 000 

.......... 

3,000 
5 wl 

6,000 

4,000 
2,500 

2,000 
3,000 . 3,000 

.......... .___ ._____ 

Kackcrcl takcn elsewhere than in Gulf 
of Saint Lawrence. 

I Remarks on mackerel taken elsewhere 
than in the Gulf of Saint Lawrence. 

Where. I Amonnt. I Value. 1 
Coast of Maine ..... 313 ........ Taken on return from the Gulf. 
... do ............... . 



10 
I e 2 0  

Oct. 15 
25 

550 i,ooa ......................................... ......................... 0ff.Monnt Desert. .. 
150 .................................................... 
60 2,500 ....................................... 
100 3.000 ........................................ 
100 2,500 ........................................ 

1,600 .................................................... 
9oa .................................................... 

3,500 .................................................... 
20 .................................................... 
750 5,000 ........................................ 
750 .................................................... 
900 .................................................... 
700 3,000 ........................................ .............. 2,000 

............... 2,500 ........................................ 

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

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

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

500 .................................................... 
400 ................................................... 
400 5,000 ..... .: 
150 .................................................... 
350 5,000 ........................................ 

.................................................................. .................................................................. 
2,600 ..................................................... .............. 2,000 ....................................... 

.............. 3,000 ....................................... 
100 4,000 ............................... 

.............. 2,500 ............................ 
650 ............ .............. 2,000 ........................................ .............. 1,500 ........................................ 

100 .................................................... 

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

Nov. 1 
3 
4 

660 ........ Taken on return from GuIf. 

While in the Gulf one of my vessels took 
4,000barrels of mackerel on our coast. 

Made 2 trips to Gulf. Itsmackerel-fish- 

Made 2 trips to the Gulf. 

ery is o f  no value to our fishermen. 

The Gulfmackerel-fishery is of no value 
to our fishermen. 

.................................. The Gulf mackerel-fishery is of no value 
to onr fishermen. 

fishery is of no ralne to our fishermen. 
Mnde 2 trips to the Gulf. Its mackerel- 

The mackerel-fishery of the Gulf is of 
no value to American fishermen. 

.! ........ &fade 2 trips to the Gulf. 
Do. 1 .................................... 

The mackerel-fishery of the Gulf is of ( ' * - - i  no value to cur fishermen. . 

5 
5 
5 
6 
10 
10 

10 
13 
13 
25 
15 

15 
15 
15 

15 
15 

18 
18 
11) 
20 

20 
20 
20 
20 
21 
23 
29 
30 

Belle nankl in .  .../ 
Harry G. French.. 
Emma W. Brown. 
Mary ItSniith .... 
Albert H. Harding 
RnlphF. Hodgdon. 
Rnlnh E Eaton.. . 
%VnbeI'DiIIaway . . I  
Spemer F. Uaird.. 
Lizeie N. Center.. 
Rauid Transit .... 
Howard Holbrook I 

Uartha C ....... .i 
GertieEoljn ..... ! 
Nary A. Clark ~. . ~ 

YoInntPer ........ I 
Orient I ............. 

Mascot .......... .! 

Faunie Belle. ..... 
Henri N. Woods. 

Laura Nelson.. ~. . 
Isaac Patch _ _ _ _ _ _ _  
P. R. Roberts ...... 
WilliamV. Hutch- 

I ......... 
ins. 

Ossipee.. 
Edward S. Eveleth 
ElectricLight . . ~. 
Iranhoe ......... 
W. H. Foge .___.. 
PcndraEon ........ 
Frank A. RackIiffe 
Henry L. Phillips. 

76 
95 
74 
90 

61 

2 
77 
74 
80 
80 
66 
92 

69 
75 
61 
77 
80 

81 
118 
107 

60 
81 

65 
69 
76 
5? 
69 
64 
93 
76 
64 
68 
99 
73 

16 
17 
16 
16 

15 
16 
10 
16 
16 
16 
16 
15 
17 

16 
. 15 
16 
16 
16 

16 
16 
17 

19 
16 

7 6  
15 
16 
16 

15 
le 
If 
1f 
1: 
IC 
17 
16 

- 

io 
2 
20 
20 

20 
22 
9 

22 
11 n 
15 
13 
17 

26 
23 
2* 
9 
9 

22 
22 
18 

20 
15 

17 
22 
24 
7 

22 
8 
20 
22 

25 
6 
7 

64 

- 

420 
0 

607 
120 

320 
700 
115 
452 
350 
100 
396 
350 
550 

s45 
540 
416 
135 
130 

70C 
801 
50C 

93c 
25€ 

1% 
37: 
ELM 

5 

215 
( 

4% 
2i( 

( 
OOt 

( 
( 

- 

110 
0 
30 
20 

20 
0 
20 
350 
180 
500 
0 
4 

150 
175 
90 

0 
0 

100 
5(1 

150 
15 

c 
c 

300 
C 

1E 
c 

2: 
I, 
c 

l7( 
( 
( 

150 

loa 

- 
* On our shores mackerel always hove in large bodies, but when they go into the Gnlf of Saint Lawrence they break u and scatter in search of food. When the  hand-line 

wae used there were from 500 to e00 vessels in one fleet, the mrtckefel being brought together by the large amount of 93it thrown to them. No bait being used now, the 
mwkerel-l%hery of the Gulf of W i t  Lamence is valueless to Amencan fihermen. 
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SUMMARY. 

Nuniber of vessels engaged in Gulf mackerel-flshery.. ....................................... 58 
Total uunilicr of tons bnrdcu.. ............................................................... 4,593 
bvwage number of tons burden ............................................................. 70 
Total uunilrer of men emploj-ed .................................................. 2.. ......... 033 
Averngo number of men to each vessel ....................................................... 10 
Numbcroftrips made ....................................................................... a4 
X’uruber oI‘iuencmployed ..................................................................... 1,028 
Total number ot‘mccka cmployed ............................................................ 750 
Avei we number ofwceks each trip (nearly). ................................................ 12 
Total n”iimbcr of 2m~els  of mackerel taken ................................................... 15,299 
Value ofinackerel takeu ..................................................................... $86,852 
Aveirigc number of berrels of mackerel taken each trip ..................................... 2.10 
Value ofmackerel taken each trip ........................................................... $1,357.28 
Average amount enoh uinn received.. ........................................................ $84.48 
Number ofbnrrels taken within %milo limit ................................................ 3,138 
Valuo of luackcrel taken withiu 3-mile limit ................................................. $18,081 
Avoragc number of barrels of mackerel taken within %mile limit each trip. ................. 47 
Value of maclcercl takcu within 3-mile limit each trip ....................................... $282.51 
Number of trips on which ao estimatod loss has been rendered .............................. 30 
Estimated loss an the 36 trips ................................................................ $101,600 
Avcrngoestimnted loss ....................................................................... $2,810.44 
Arcragc est.imated loss each man ............................................................ $175.30 
iiumber of fares @ken on shoves on return homc ............................................ *7 
Total number of barrels of maclserel of t,be 7 fares. .......................... . r - - - -  .......... tD, 537 
Average number of barrels of mackerel. .................................................... 505 
Number reuorted the mnckerel.flshcrv of the Gulf as of no value ............................ 13 

- ~- 
*One vessel took full fare : no 5mres givcn. 
t 180 barrels were taken off Capo Sable, just before cntering the Qulf. 

THE RELATION O F  FISH TO SEWAGE.-Mr. Charles J. Alger, of Bur- 
lington, Vt., under date of March 8,1885, states that in endeavoring to 
enlarge the water supply of that city, a point about 1,500 feet off shore 
in Lake Champlain was selected from which to draw the supply. It 
was found that a large number of smelts gathered there during the 
winter months, and the question is raised whether there ma,y not be a 
current of sewage or of other impurities, which induces the fish to con- 
gregate. The place is located near the end of a breakwater. 

SALMON IN THE CONNECTICUT.-Mr. n. G. Blackford, of Fulton 
Market, writing under date of May 16, 1885, says: “1 received yester- 
day one salmon, caught a t  Saybrook, on the Connecticut River, weigh- 
ing 184 pounds.:7 

SEA-LION INVEsTIGATION.-~r.  Joseph D. Redding, oue of the Cali- 
fornia fish commissioners, writes, August 11, 1885, that he has invited 
Dr. H. W. Harkness, Dr. H. H. Behr, and Mr. Adolph Sutro to inres- 
tigate and report upon this question. The sea-lions occupy the bays 
and coast near San Francisco in countless tlionsands. They are very 
voracious, and i t  is alleged that they destroy hundreds of thousands of 
pounds of edible fish daily. The fishermen declare that their business 
is rapidly declining from this cause. Their curious manner of living 
upon the rocks about; the Golden Gate, renders the sea-lions one of 
the curiosities of tho Pacific coast. It may be thought best to-protect 
them within a national reservation rather than to try to extermioate 
them. Xr. Redding intends to present an exhaustive report to tho 
California legislature and to the U. 8. Fish Commission. 

CARP FOR 1\1EXICO.-on March 14, 1885, the Fish Commission rep- 
resentative a t  New Orleans delivered to Dr. Barroeta a pail of twenty- 
five carp, to be taken by him to Mexico, the smallest and strongest 
carp of the different varieties being selected. 
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SMALL-MOUTHED BLACK BASS.--This fish can be @ken in consider- 

able quantities from tho lake for stocking purposc~s from April 20 to 
June 1.5, and in decreasing quantities from June 15 to September. Ap- 
plication s h o ~ ~ l d  be made to Capt, William Clark, Life-Saving Station, 
Capt. J. D..Pasch, or Capt. Bred Knobloch, Erie, Pa. 

missioa sent 100 carp from 1 to 2 inches in length to Preston A. Rambo, 
care of John 0. Uhler, M. D., Baltimoro, who left for Rio Janeiro, 
Brazil, Xarch 30th. 

HATCHING RAINBOW TRoTsT.-Mr. H. J. Pierre, of Winsted, Uonn., 
wrote, March 19, 18S5, as  follows : “The 2,000 California rainbow trout, 
eggs came to hand last Saturday in first-class conditiou. I placed 
them in my hatching trough after slowly bringing them to about tlie 
temperature of my spring water, and now I thiuk they bid fair to give 
an excellent product. I believe I lost only from twelve to fifteen out of 
the lot, which were killed by the moving.” 

A SHAICK’S BILL OP FARm.-Mr. A. B. Myers, keeper of Quoddy 
Head life-saving station, wrote from Lubec, Maine, March 6,  1885 : 

“The specimen shark will leave Eastport by express Monday, the 
Dth, and will probably reach yon in four days. 

6‘ Old fishermen here say it is a young one, of the liver sliarlr family, 
one of the largest known here. I removed the liver and stomach and 
filled the cavity mith rock weed arid snow. I took out about 1.5 gallon8 
of liver, and from the stomaeh, a peck of large lierriug and 6 yards of 
gill-net.” 

APPEARANCE OP FISIL-Mr. John F. Holmes, keeper of the Gnrnet 
life-saving station, writing under date of July 8,1885, SaJv3 that on July 
5th schools of whales and porpoises appeared near that station, and on 
July 7 quite a large quantity of mackerel was taken. 

Springs, Saline County, Missouri; reported April 13, 1SS5, that thou- 
saiids of Iittle fish had appeared in his carp pond, which with tho best 
of c:ire did iiot grow more than G inches in length, while dmining tho 
I J O I I ~ ~  proved that the carp were all large; 13One weighing kss than 4 
pounds: Neither he nor his neighbors being able to decide the question, 
some specimeus were consequently forwarded to the Fish Commission, 
and proved to  be Pimep7~ales pronzelas Raf., commonly lrnown as -fid 
head or bladlz-head ininnom, a species very abundant in sluggish waters, 
from the Ohio Valley to the Upper Missouri. 

INTRODUCING CATFTSII INTO ENGLAND.-!i!he London Saturday Re- 
riew of July 38, 1885, in commenting upou t’lie recent transfer of cat- 
fish from America t o  England, says : ‘‘ It sccins almost incredible that 
any one s1ioi11d iutroguce the accursed catfish to our shores. Yet we 
read with horror that a consignment8 of catfish has been received by 
the National Pis11 Culture Association from the Fish Cornmission bf 
the United States. Is America to be allowcd to export tho paupers and 

CAEP FOR SOU!L3H AMERICA.--March 28, 1885, the  u. 8. Bisli 

O T ~ E B  BISII NISTAICEN PO& UARP.-&k. Samuel McClelland, of Salt 
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criminals of her brooks and rivers into our innocent waters? If mere 
sport is the object of the National Fish Culture Association, perhaps 
they intend to set adogfish a t  the catfish,and enjoy the bratalpleasurea 
of a one-sided confIict.” 

The writer then lets out that he is speaking in the sporting interest 
and not in the interest of food for the people when he says: ‘(Of course, 
if the brute does not rise to fly, it will cause less annoyance to anglers 
of the  right sort; but over hero it might changg its habits and acquire 
a passion for black gnats or March browns. As to its edibIe qualities, 
the  catfish is said to resemble the eel, and that is saying enough. We 
hare 8 sufficiency of eels, arid need not reinforce our Lfood stuffs’ with 
cattish.” 

lowing note is by Robert l’ettis, of Providence, R. I., and dated August 
11, 1885: “The native oysters of Providence River ahd Narragansett 
Bay, so far as I lrnow, have all done spawning for this season. They 
began to spawn this year about the 18th of June (at least that was tho 
date when I noticed the first ones that had spawned), and about tlie25th 
of 3 uly they had d l  finished and the native Providence River oysters will 
not spawn again this season. I can furnish you with all you may want 
of them for $5 per barrel. A t  present tho meats of them are very thin 
ant1 poor and not very good for eating or cooking. 

Tho oysters planted in this river and bay from Virginia and Maryland 
go in and out of their spawn several times during the season, but  the 
native Providence Biver only once. The natives are what we get onr 
seed from in Providence River. The spawn from the Virginia and 
Maryland oysters planted here I do not think amounts to anything, as I 
do not think that any spawn except the native grows in this river.” 

Weekly comparison of the inclpeotions of ehad and Jisn-ing in the Washington market during 
dlaroh, April, Mag, and June of 1879 to 1885, inclusive. 

SHAD. 

TXE TIME O F  SPAWNING O F  OYSTERS I N  RHODE IsLAND.-T~~ f01- 

March 1- 6 
0-12. ...................... 

13-19 ....................... 
20-20. ........... 

10-10 ............ 
17-23 ....... ... 
24-30 ........... 

May 1- 7 ............ 
8-14 ............ 

16-21 ............ 
2:-28 ............ 
29-JnnO4..- .... 

June 5-11 ............ 
12-18.. .......... 
19-25 ............ 

Total. ............ 

27-April 2 ...... 
April a- 9 ............ 

Zf+30. -. . -. - - . -. 

I- I-I- 
Number. Number. Number. ........................ 132 .......... 

2,120 470 
. 740 2,623 4 802 
4,711 11, 00s 13’ 881 

14,037 27.740 11:480 
18,000 38.146 67,010 
38,200 49,529 73,430 
43,860 48,103 88 630 
5S,596 52,724 84:142 
45,019 38,578 40,G80 
30,100 20,037 30 613 
23,200 14,502 26:089 
11,010 0,027 R,744 
11,503 3,218 3,904 
3, 090 ..................... 

880 ..................... 
105 ...................... 

811,241 1 320,767 468,368 

184 .......... 

_I_---- 

1882. 

Number. 
62 

778 
3,054 
7,733 
12 507 
54: 740 
GO, 129 
51 710 
48: 200 
40,223 
22,841 
19, 0lD 
14,401 
4,840 
2,605 

720 ......... .......... --- 
350,223 

1883. 1884. 
~ _ _ I _  

Number. Number. 

115 
54% 

.a .................. .................... .................... 
lrirrl- 

1886. 

Number. .......... ......... 
1 

05 
4.494 

13,937 
22,194 
14,440 
31 791 

e’ 147 

443 

......... 

2d 367 

u’ 068 
2: 501 

......... ......... ......... - 
125,458 
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HERRING. 

1880. 

15,150 
12,4:‘0 
22,810 

131,322 
142,485 

34G, 098 

I, 044: 318 
1,027,608 
1, 554,438 

5G0, 670 
95,048 
12,500 

450,093 

8 2 ~  212 

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

-__- 

Week. 1 1870. 1881. 
_ _ _ ~  

175 
1,900 

55,044 
73,129 

113,712 

480,018 

1: 8C5: Rti3 
2,080,700 
2,185,750 

020, D23 
430,441 
133,000 
27,000 

9 x , m  

I la2  422 

..................... ................... -- 

&roh 1- 5 . . . .  ........ ... 
0-12 ............ I::::::::.. . -~ 

13-19 ... 1 .......... 
20-26 ............ 
27-April2 ...... 

Anril 3- 0 ............ 
10-1G: ........... 

u a y  I- 7 ............ 
17-23 ........... 
24-30 ............ 
8-14 ........... 

15-21 ............ 
22-28 ............ 
2nJnnu 4 .  ...... 

J a m  5-11.. .......... 
121 d . . .  ......... 
19-25 ............ 
2GJO ............ I 

........ 
8,700 

09, 845 
226,639 
N O ,  000 
341, 000 
050,200 
R27, 085 
640,400 
303,000 
118,400 
47,000 

3, GOO 
450 
150 
GO 

i---- . Total ........... 3,GO5,420 

1882. 1883. 
___-- 

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

.......... !::: ........ 
0,487, 805 4, 879, 473 I 

.......... 1 .......... .................... .................... _---_ 
5,630,812 0,813,544 

Tiarlg statemeict of the nicnibir of slrad and l iewing ittspccted in. tho Washington market 
diwing i/ie tliir/een $ear8 1873 lo 1885, inclusive. 

-. 
Pow.  1 Shad. 1 Herring. i/ Year. Herring. 

_ _ ~ _ _ _  
1878 ........................ 852,900 
1874 ....................... 028,(317 
1878 ........................ 464,215 
1876 ........................I .J19,07!) 
1877 ........................ 13l,l!W 
1878 ....................... i 124 785 
1879 ........................ 3113241 

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

........................ 1880 ] 320,767 I G, 850, G20 I /  I I 

AMERICAN TTCOIX’ IN NoRwAY.*-At the suggestion of Mr. Land- 
mark, inspector of fisheries, tho Norwegian Assembly (Stortltiwg) in 
lSS2 appropriated R suin for uiakiug experiinents with ths 60 called 
-1rnerican trout ( S a h o  jo?itinnZis), which, both in its home am1 in those 
countries where it lias been recently intxoduced, is favorably known as 
i~ rapidly-gromiug mid liardy fish, baing especially adapted to cultiva- 
tion in  pouds and small lakes. During the follon ing whiter (1P82-’83) 
this appropriation \vas iised to obtain some roe of this fish from a hatch- 
ing-house near New York, wheuce it was sent to  Norway by 0110 of tho 
steamers of‘ tho Thingvalla line. Only a small quantity of the roe per- 
ished during the voyage, and the remairldFr was hatched here tomnrd 
opriiig in a small hutching-apparatus prepared by Mr. Landrunrk. The 
resulting fry kiter in spring were placed in three spcciallygrel~ared 
ponds in the neighborhood, a t  Roken, HurIm, and Fron. Some days ago 
the fish iu these ponds were emmined, and it appeared that also with 
UR the Snlino foiztiitalis had inaintaiued it’s reputation for rapid growl 11. 
I n  0110 of tlic poiicls belongiug to B. Kjelrstad, in Roken, t h e  fish had 
reached the very uuaso:tl length, for so young an ag0, of IS& centi- , 

the Dmish by HIEI~MAW JhCORBON. 
* “Anterikan8lc Ovret.” A dipping from a Norwogien newspaper, n@ndated from 
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meters mid tho weight of 75 grams. In tlie other pouds, which 11:id 
more of a provisional character :md are much smaller than tlie ILolieri 
pond, the fish certainly weTe much s1na11er7 and were uot so \vel1 sllal)etl 
and heavy as the specimon6: from Rokea, bnt they had rcaclic4 tlio 
rery respectable length of' 13 centimeters, and seemed to be in e x c ~ l -  
lout condition. This experiment, thorefore, promises well for the Suture, 
au(l i t  is probable that during tlie comiug autumn (1sstj) these tis11 will 
be ready to propagate, so that in tho spriiig of 18SG some of tlie young 
fish can be placed in otlier waters. 

George A .  Soagle, writing nuder date of January 27, 15235, report8 tliat 
the two boxes of California tront eggs (50,000) received 011 the 24th 
instant froin Baird, Gal., were almost a tot;il loss; only about 14,000 lirc 
eggs being in tlie two boxes. They weic very badly frozcii; the bot- 
toms of tlic cases beiiig Srozen hard, so that not a dozen eggs wore 
saved from tlie last four cratcs, altliough six hours were &pent in thaw- 
ing them out :ind bringing them to tlic required temperature. 

I suppose we 
average 800 eggs per thy. The first eggs of tho seasou aro lmtching 
out uicely. The first egg8 
were takeu on tlie 2Gth of December, and on tlie BGth of Jaiiuary they 
began to hatch. The yoiuig fish seem to bo strong and in good contlitiou. 

PETITION F O R  PROTECTIVE LAWS ON MACHEREL.-At a rueetillg of 
the Mafisachiisetts Pis11 aud Game Protective Association nt the Parker 
House, Friday evening, Jhniiary 30, 1SS5, Mr. E. E. Small, of Proviuce- 
town, ofYered the following reaolutiou : 

6' That, the coiriniittec 011 fisheries coiisider the expediene1 of peti- 
tioning Congress for the enactnie~it of :L law 1)revcntiug the catcliiug. 
of lriackerel by seiners before t h e  25th of' May, and €or a 1iJw preventing 
the importatiou of mackerel caught before thitt day from ariy fokigii 
~01111 try." 

In sul)port of his moLion Mr. kinall said that every year about the 
middle of March tho aiackerel fleet went into southern waters, aud 
along tlio northern edge of the Gulr Streaiii they met the schools of 
maclierel 011 their way to northern waters for the purpose of deposit- 
i u g  their spawu. L'Tliese iisk~,'~ mid lie, "are full of spawn; they are 
easily caught, aud when caught they are destroyed in immense numbers. 
Wit11 werg inackerel thus  destroyed there are also destroyed thousnnds 
and thousaiicls of spawn. I know tliat oue of tlie largest catches on rec. 
ord was taken tlie past year. I3ot out of the 47G,000 barrels takeu I am 
posiiive that at least 400,000 barrels more little tinkers, about ten inclies 
long-fish tliat a Sew years ago monld liaw been passed by with disclain. 
Unless something is tlonc to prcvciit tlie destructioii of tho spawn the 
mackerel fishery will so011 bo in tlie same condition as the ruenhadeu 
fishery is now on the coast of Maine. All the largo fish mill soon be ex- 
terminated. It is true that menhaden or porgies are nom caught ia. 

CALIPORNIA TROUT PROPAGATlON AT w'YTHEVILLE, Vn.-Mr. 

We still coutinue to get a Sew eggs from our own fish. 
a 

Oue fish yielded OG2 eggs, January 26th. 
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great nuuibers, hut they are small fish. The large ones that were once 
SO plentiful have wliolly disappeared. If Congrestq aoiild pass a law 
forbitltJing the catching of maclrerel by seines before May 25th it .cvould 
give the fish time to deposit their spawn, and tbcu the young fish would 
lave  a greater opportuiiitly to grow. Of course the Statc or Xational 
laws would hare no effect except within three miles of the shore. But . 
if such il law was passed, the custom-house ’oiticinls could withhold a 
vessel’s papers until after that date, and if she went but witllout tticxn 
the  crew ~voulil be liable to prosecution under the”piracy laws. A sim- 
ilar law should be passed to protect cod and haddock, but, it qould do 
more harm than good to saddle too maiiy sections upon the bill.” 

The motion was unanimously adopted, and Mr. Small mas requested 
to fhvor the association with an evening’s talk upon the subject of pro- 
tecting salt-water fish. 

FISH IN FLORIDA WATERS.-Mr. Et. It. Clarke writes from I<issiin- 
mee, Fla., X’ebruary 2, lS85,,; 

“I am taking some nice large-mouth bass liere 011 the fly. At Tarnpa 
I took a number of squeteague, or weak-fish (called there sea trout), on 
the fly; laz-gest, 39 pounds. Also cmght a rockfish (our striped bass) 
on small flycasting, with light tackle, weighing 104 pounds; both very 
gamy. The lakes in Central Florida are handsome sheets of clenu, pure 
water, and abound in large-mouth bass (Oswego) and croppies, and I a111 
astonishing the natives by catching tlieni with fly-casting. They taltu 
them in the lake here to  Hopetilige, arid down the river to Rissiiiirriee 
Lake, and so ou tb Oliechobee, 225 miles to the Gulf, ou trawling tackle, 
that weigh up to 16 pounds. My largest so far weighed 7 pounds.” 

from Charlestown, N. G., January 16,1SS5 : 
“.Should very much eujoy hatching the 100,000 salmon eggs for Ver 

mont maters, but  having changed my base of operatipns in trout hatch. 
iug to Plymouth, Mass., I unfortunately tore down my hatchiug.house 
here last fdl. Mr. G. A. Starkey, of Troy, N. H., vould be a good 
man to hatoh them, but his place is 25 miles from Vermont, and I can- 
not, at. this moment, think of a siiigle hatching establishment in Ver- 
mont that is in active operatioii this winter.” 

TROUY CULTURE IN CorwEcTIcuT.-Mr. ltichard E. Pollett, writ- 
ing from Worcester, Mass., February 21, 1885, ~rays: 

i1 I started, December 1, 1583, by building a hatchiug-house in which 
I put 100,000 eggs. I liad good success in hatching and also in grow- 
ing them last season, many of tliem now measuring from G to 7 iuches 
in length. The eggs 1 obtained from Mr. W. L. Gilbert, of Plymouth, 
Mass. I hare also received from him a few thousand Xnglish trout 
eggs that are iiojv beginning to  hatch. Ad1 stated in my former letter, 
my location is Windbarn, Com. 1 have abiinclauee of cold spring 
water with ample room ~QI- ponds and on$ of danger from freahote?’ 

(Boston Journal, February 9, 1S85.) 

DECLINE IN PISIC HATCIIING IN VERMONT.-Mr. La StOIle writes 
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ford arranged with Captain Taat, of the Edam, for sending out by him 
five black bass to the Zoological Garden at Amsterdam. April 8, Dr. 
C. Eerbert acknowledged their receipt as follows : 

Ll I have the pleasure of communicating the fact that I have received 
the five black bass in excellent condition. Many thanks for this valu- 
able present for. the aquarium of our society. You write me in your 
letter of March 17, If you want more of these fish, they can probably 
be supplied later in the season.) With great pleasure I accept your 
offer. I would like to have a tank with American black bass alone, and 
will try to breed these fish here in our country. On the 2d of May the 
Edam will start from New Pork for Amsterdam. Captain Taat will re- 
ceive the fish in case that you have more to send a t  present." 

Lerwick yesterday from the Greenland seal and whale fishing with 30 
tuns of oil. The whale fishing this year has been a comparative failure, 
the catches of the other vessels up to June 30th being as follows: 
Eclipse, 1 fish, 14 tuns; Erik, 3 fish, with Reals, 70 tuns ; Hope, 3 fish, 
miti seals, 90 tuns j Bar1 of Mar, 80 tuns j Catherine, 35 tuns ; Alert, 
30 tuns ; Polar Star, PO tuns; Star, 60 $tins 3 Active, 25 tons; liemania, 
7 tons ; Intrepid, no report. The weather in Greenland this season has 
been moderate, the prevailing winds being easterly. 

Yesterday forenoon the Norwegianvessels Franklin (Captain Ander- 
sen) and Ora (Captain Pedersen) 'arrived a t  Dundee from the Green- 
land bottle-nose whale-fishing. The ' captains report that duriug the 
fishing foggy and stormy weather was experienced ; but, notwithstand- 
ing this, the crews of the Pr,znklin and Ora secured 50 and 36 bottle- 
nose whales respectively. The only British vessel spoken was the 
Catherine, of Peterhead, which had on the 25th of May 25 bottle-nose 
whales and a few seals. The Ora proceeded to the White Sea fishing, 
but it turned out to be o complete failure, and Captain Pedersen at- 
tributes his small catch to the time he spent at these grounds. During 
the fishing the crew of the Om harpooned n large-sized whale, which, a€- 
ter being fastened, turned round and struck the boat, sending the crew 
and the boat spinning into the air. The crew, however, managed to 
get into the boat again. Unfortunately the line which was attached to 
the fish broke, and the whale sunk and was lost. All the Norwegian 

* vessels were very successful a t  the Greenland seal and whale fishing. 
The fleet, which consists of 25 vessels, secured a catch which will yield 
in the aggregate over 1,000 tuns of oil. 

The Gcrmania (Captain Walker), of Peterhead, arrived yesterday 
from the Greenland whale-fishing, bringing 14 bottle-nose whales, cal- 
culated to yield a tun of oil' each. No news has been brought of other 
vessels since the month of May. (From the Herald, Glasgow, Scotltmd, 
July 22, 1885.) 

BLAUE BASS SENT TO AMsTERDAM.-March 10, 1885, MY. Black- 

THE GREENLAND WHALE-FISHING.-The whaler Alert arriVCd at  



PLATE I. 



Will. U. S. F. C., 1865.-(To iirce page :153.) PLATE 11. 
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Vol. V, No. 23. Washington, D. C. Sept. 15, 1885. 

11S.-PISCIIVQROUS PLANT@.* 

BY E. IMALPI~RINE’. 

The so-called carnivorous plants for some years, especially since 
Charles Darwin t made his interesting researches, have attracted the 
attention of naturalists, not only on account of the cnrious phenomenon 
itself, but more particularly because of the philosophical conclusion 
which may be drawn from it. 

It is known that the ordinary plants draw from the soil by means of 
their roots the nutritive inorganic elements which they need, and ab- 
sorb by meaiis of their leaves and stems the carbonic acid of the atmos- 
phere. It has thus been said that the plants platy tho part of interme- 
diate working agents, transforming inorganic matter into organic ele- 
ments such as alone can serve as food for beings belonging to the ani- 
mal kingdom. 

Although it was already known that nitrogenous manures or fertil- 
izers of an organic nature were just as indispeiisable for the forma tion 
of plants, botanists were ~ieverthcless surprised to learn that in car- 
uivorous planls tho. absorption of organic elements was no longer 
going on as usual by means of their roots done, but also by their leaves, 
which are more or less adapted to these new functions, secreting a gen- 
uine gastric juice, and transformiug organic matter by a ohemid  ’proc- 
ess identical with the digestion of animals. 

I n  fact all the experience, and the facts observed by Charles Darwin 
and his son Francis, by Hooker,$ F. Oohn,$ Mrs. Treat, of New Jarsoy, 
and mauy other naturalists, pro17e snfticieiitly the fact of animal di- 
gestibn by tbe leaves in these plants, particularly in Dionma muscipzlla, 
atad in different kinds of the Rossolis or Drosera. Mauy other plants, 
like the Aldrovaeda, Brosophyllum, the Pingzcioula, and the Utrioularia, 
of which we shall hmc to speak specidlg, hare also been Inuntionecl as 
carnivorous plants. Professor Hookor adds the Nepewtlbes, and Drs. 
Mellichamp and Canby also class among them the Surrace?&x and the 
Dnrlingtonia. It should be observed, however, that theso last two 
kinds, as well as the Utricularia, cannot, properly speaking, digest.ni- 
trogeuous matter. They simply absorb the products of the decompo- 

Translated 
froin the French by HERMAN JACOBSON. 

\ 

* “ Planlospiscivores.” Froru La Natitre, No. 632, Paris, July 11, 1885. 

t Insectivorous Plants. 
J .  D. Hookor : Address to the departmont of zoology and botany of the British 

Association. Belfast, August 21, 1874. 
0 I?, Cohn: BoitriZge ,wr BioIogie der PfEai~zc~~. Part 111, Breslau, 1875. 

Ball. U. 8. F. C., 85-23 
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sitiori of the animals which they capture by means of their bladders, 
which constitute genuine traps, actiug like mouse-traps when in  the 
air, aircl like fish-traps when in the water or in a very humid soil. 

As regards otlicr carnivorous plants, nothing is wanting to make the 
analogy of their digestion with that of animals complete. There is the 
preparatory act, the capture of the liviug prey, ttnc~ the essential act 
characteliziug digestion, uamely, the dissolution of an acid ancl of a 
special juice over food of a proteinous nature; that is, food that amaug 
its component parts contains -nitrogen. Numerous experiments made 
by marly botauists, especially those made by Francis Darwin,* have 
clearly shown, in spite of the doubts expressed by other naturalists, 
that animal matter, absorbed in the manner described, enters directly 
into the composition of these plants, and is exceedingly useful if not 
indispensabie to  their normal development. 

Among the victims commonly- found in the traps of carnivorous 
plants, as far as known till quite recently, there were only iusects aud 
small crustaceans. But a short time ago Mr. Simms, ?f Oxford, brought 
to Professor Moseley t a vessel containing a specimen of Utriculuria 
vulgaris (Plate l), and a number of small Leuciscus rutilus,$ recently 
hatched. Many of these small fish were dead, and were held firmly 
between the valves of tho bladders of this voracious plant. The En- 
glish professor, being interested iu  this remarkable discovery, procured 
another specimen of the Utricularia.and a supply of eggs and young of 
the Leuciscus rutilus. Six hours later hu noticed that more than a dozen 
of the young fish had been seized by the plant. In  most cases tlre fish 
are seized by the head (Plate 2,  Fig. l), aud sometimes by the tail (Plate 
2, Pig. 2) .  One of the little fish had even been seized by the belly, and 
another by its two extremities by two bladders a t  a time (Plate 3, Pig. 3). . 
These last-mentioned facts seem to confirm the opiriiou of Mrs. Treat 
that the carnivorous plants seize the animal of their own accord, and 
from this opiuion she draws the conclusion that there actually exists in 
these plants a characteristic nervous tissue. But numerous experiiuents 
wade by Charles Darwin with o m  of these plants, the Droseru, by ap- 
plying to it acids, alkalies, t~nd  alkaloids of various mineral or organic 
salts, show too great a diversity in their results to allow us to clraw 
therefrom any definite conclusion. Mr. Plauchon says with regard to 

* “Insectivorous Plants” in Natnre, January 17 and June 6 ,  187d. Iu tho carniv- 
orous plants, which Darwin subjoctcd to a meat diet, the weight of tho non-bloomiug 
part attained the. proportion of 121, that of tho floral stoms 240, that of tho seed 
grains 380, and of tho young plants produced from slip6 251, while iu other plants i t  
was only 100. 

t Bull. F. C. ,  vol. iv, IJ. 269. . 
$ Tbo UtricuZat.ia i6 a dicotylodouous monopotdous plant, bolonging to  tho family 

of Utricularia or Lentibularia. Several variotios of this plaut, especially th9 Utiicc- 
laria vidgaria, U. wglocta, U. minor, &o., arc also found in Frauco, and eveii, thouall 
mroly, iu the Iicigliborhoocl of Paris, in poncb in tho woods of‘ Moodon, 1x1 tho forest 
of Compibgiio, &c. 
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thig subject: * (‘The physiological equivalent of nerves is perhaps found 
in some of the elements constituting the tissue or the cellular contents 
of plants, which cannot be denied a priori;  but sensibility, properly so- 
cadled, presupposes a perception of pleasure or pain, which, without 
further proof, cannot be attributed to tbe most excitable plant.” 

Bowever this may be, once seized, the victim cannot escape from 
the jaws of the voracious plant. The numerous glandular thorus (or 
‘‘ processes,” as Darwin calls them) which are found on the inside of 
the bladder, and protrude obliquely and in the back (see Plate 2, Fig. 
B), resembling tho barbs of a hook, prevent the prey from escaping, 
and by every movement entangle it still more in this trap. After hav- 
ing been swallowed completely the animal bogins to decompose, as. 
sumes a viscous appearance, aiid is rapidly absorbed by tho same glan- 
dular thorns which have in the beginning aided in the capture of the 
little fish. This is a t  least the supposition a t  present entertained by 
most botanists. Mrs. Treat, however, thought she could see in tho 
bladder of the Utricularia a &oinnch, digesting in the same manner as 
in tlio Drosera; but Darwin entertains grave doubts as to the correct- 
ness of this opinion, for he has observed flesh and hardened por!hns 
of tho white of  an egg remain for three days in the space where t h e  
little aniiusls died, without undergoing any change. He is rather in- 
clined to think that they died of asphyvsia, after having entirely con- 
sumed tlie oxygen of the water in tilo bladder. He admits, however, 
that sorue special juice may accelerate the decomposition of the dead 
fish, in the same manner as the juice OS the papaw-tree, well.Bnown in 
the tropical regions, a t  first softens and afterwwds rapidly decomposes 
meitt exposed l o  its action. Planchon says, ‘‘ We have here reached 
the vague liue wlicre different modes of nutrition seem to combine and 
intermingle." Whatover the process may be, when it is once changed 
tho ariiruel inattor enters definitely into the composition of the caruiv- 

The t)ea,utiful Utricularia, whose handsome yelIow flowers form an 
oriiainerit of ponds, both in tho Old and the Now World, is therefore a 
geuuine pisEivorons p1m t. But curioas and iutcrestiug as the discov- 
ery of this new ~~hcnomcnon in plant life inay appear a t  first sight, it 
is in  reality otily a speci:il illustration of a general law, a necessary 
adaptation to tllc conditioiis of the element in which tho plant lives. 

In  all the so-called cariiivorous plants tho roots, according to the ob- 
swvations of Ihrwin, mc very little developed, and scarcely suffice to 
draw into tho plant the water and tho salts found in it in a dissolved 
condition. It is t~ierefore quite natural that these plants should en- 
deavor 10 obtain by some other process the  nitrogen which mnecessery 
Sor their life, and that tlicir leaves should aid in performing the func- 
tious which their roots cannot outirely fulfill. I n  reality we must say; 

*J. E. Planchon: ‘ ‘Plantea inseutivores” in Revue do8 d m  &fond@, February, 1876, p. 648. 

0r011s plant. 
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with Van Tieghem, that all plants are carnivorous, and we add that it 
cannot be otherwise, Sor how could we in any other way explain the  
various transforinations and the infinite ‘changes of matter which con- 
stitute the marvelous eqnilibriiim of nature P 

. 
119.-NOTE ON T I P E  C‘LARPM OF TIIE P A C l B I U  UOAST. 

B y  IE. E. C. S’P’EABZNS. 
[Lottor t o  Prof. S. 3’. Boird.] 

I have examiued the box of clams which just came to hand from Don- 
ald Macleay, csq., president of the board of trade of Portland, Oreg. 

Mr. Macleay states that they are the Eastern clams, and found at 
Shoalwater Bay, Washington Territory, which is correct as to their 
original (indirectly) and present habitat. J was aware of the presence 
of these clams at tho locality given by Mr. i\lacleay, some months ago, 
and it would be wise to put the matter on record. Captain Simpson, 
a public-spirited citizen of San Francisco, of the firm of Simpson Broth- 
ers, extensively engaged in the lumber trade, employing a great many 
vessels in their business, informed me that he had a t  one time (or at 
various times) sent up the coast by their captains a quantity of Mya 
are?tnria for planting in Shoalwater Bay, and it, Myn, hail multiplied 
wonderfully, and now (at the time of pur conversation, May, 1SS4) this 
clam was abundant there. The clams p~anted by t ~ i e  direction of ~ a p -  
taiu Simpson were obtained by lijm in Sari Francisco, where.Nya now 
“rules the roost,” its increase in San Francisco Bay and excellent 
quality having nearly superseded the native clams, Fupes (or Cuneus) 
and klacoma; the latter being nom seldoin seen 011 the stalls of the fish- 
markets. 

Mya amtnria, as I have herotofore stated,* was first cletected on the 
eastern d o r e  of Ban Francisco Bay, in 1574, by Henry Hemphill, who 
collected some rathhr small and somewhat delicate specimens. These 
he turuecl over to Dr. Wesley Newcomb, theii of Oakland, Cal., for es- 
amination. . Dr. Newcouib regarded thorn as a new spwies which 110 
described as Bfija 1~empldlii.f Tlie Ii!rgefit specimen found a t  that titne 
by Dr. Hemphill was scarcely tmo-thirds tho sizo of the average of those 
now QU the market stalls. 

Following the completion of the transcontinen tal railroad about tho 
year 18G9-”70, some of the oyster firms in San Francisco commenced irn- 
portiug small oystors, Oskea virflinica, from the Atlantic side by the 
car-load for planting in San lhxmcisco BiLY, whore in a seafioii or so they 
attain a good merchantable size, and become exceedingly fitt and of fine 
fino flavor. TTTith these imiqortations of small oysters, the spat of Mya 
-- .- 

"American Ntdmalist, May, 1881. 
t proo. Cpl. Aoad. Soiouoetr, Novouiberl 1874. 
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nndoubtedly was accidentally and incidentally introduced to tho west 
coast. 

~ I n  lSSl Dr. Anderson, of Santa Cruz (at tthe head of Monterey Bay), 
scut me specimens from said locality, where he found them a t  the moutli 
of a lagoon. These were rather under size. I t  ( A l p )  was quite Ijlrely 
placed at this last station by some of the “shell.iish 77 dealers of Santa 
Oruz. An examination of many of the mounds and shell heaps (liitclien- 
mitltlens) on the shores of San Francisco Bay ;iud the adjacent rogjon, 
has as Sot failed to reveal afragment of the siiells of ikrya arenorin, though 
the remains of Tapes (Cunew), Macoma, Jfytiltis, Cardiunz, &e., are abun- 
dant, common, or occasional, in proportions which may be inferred from 
tho order in which I have placed them above. 

NATIONAL MUSEUM, 
Washington, D. C., Febrtenry 7,1885. 

1!2OS-MEM01BANDUiTL ON WATER RESIDUES FlEOl?I U O D - B A T O B I N b  
S T A T I O N  A T  WOOD’S W O L L  

B y  Dr. J. XS. IILIDDEEE. 

Tho residues were receiwd December 5, 1854. 
A. “From receiving-tank in hatcl~ing-room,~~ about 1 liter of water, 

copious black, ropy, and flocculerft residue; supernatant liquid, yollomish 
milky. Mixture has decomposed b y  standing, with dorelopmen t of’ a 
bulky black fungus. No sulphureted hydrogen. 

B. l L  From one of the apparatuses in which eggs aru placed” about 4 
ounces’heavy reddish-yellow sediment; supernatant liquid, clear. 

Partial analysis of the dried residue results as follows: 

A. Blackens ou ignition (organic and volatile matteqs) and 
. -. . -. . - -. - - -. . - - -. ... - - - - - - - - - . - - - - - . - -. 

Incombustible residue (red powder) . - - - -. . - - - -, - -. . . - -. 

Pur cant. 

17.74 
82.26 

loses. 

Total ._. __. -. -. -. . -. . -. . _. . - . - - _-. . - - - -. - - -. . . . 100.00 - 
24.214 
75.786 

B. Blackens op  ignifion aiid loaos.. - - -. . - - _-. _ _ -  - .-. - - -  - - -. 
Inoombustrible residue (red powder) . -. . . - - - - . . - - - - - - - - . 

Total _.____..____..__.__._l____.. -...------- ...----. 100.000 

Tho loss on ignition is mostly organic matter. 
Of inorganic constituents there have been detected: Chlorine, snl- 

phuric acid, calcium, magnesium, silica, alillnii~a (clay), and sesqnioside 
of iron; tho last three named constituting the greater part of the incoui- 
bustiblo residue. 

SNITHSONIAN INSTITUTION, 
Wwhingtoit, D. U., January 16, 1886;. 
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1 8 l . - D I S P O S 1 T I O N  Qf W’IIIITEFISII E G G S  S S R T  T O  S W I T Z E R L A N D .  

By E. FREY, Minister. 

[From B lettor to  Prof. S. F. Baird.] 

I am directed by the federal departnient of commerce and agricult- 
ure to inform you that the 500,000 eggs of the whitefish which you had 
the kindness to deliver to my Government have airired i n  good state 
at Bern, and have been sent with the neceqsaiy instructions and appa- 
ratus to the following fish hatcheries : 

Zurich. ...__. ___. . . ._____..___._. .. _ _ _  __. 50,000 
Bern ..___. . ._.__. . .._ _ _  _.____ ._____ ..__ _ _  100,‘OOO 

GriRonR (Samadon) .____. . .____ _..._. . . .. 
Vautl(1’Islu) _. . _ _ _  .-. . . . _____. _ _ _ _  _ _  . __.  

Lucerne .._.__._. .__.__ . _ _ _  _ _ _  _ _ _ _  _. .____. I 50, 000 ii Gonern, . . . _. . . . . . ~ . ~  .. ._____ __.. .. .___. . - I  ____ _____ 
zug. .__ - -. . __. . . . .. - -. . . - - ~. . . . . . . -. - -. I 60,000 11 

A t  the same time I am instructed t o  reiterate in the name of my 
Government my thanks for your great kindness and courtesy, and to 
say.that the department mill be happy at  any time to be a t  your mrv- 
ice and disposition. 

SWISS LEGATION, Washington, D. U., February 19, &?Sa. 

122.-THE A P P E A R A N U E  QR 8IIARIhS, SQUID, RaENEIADEN, A N D  
FROST-PIBII. 

B y  J. M. PL. SQUTIIWPCK. 

[From a lottor to  Prof. 8. 3’. Bnird.] 

Mr. D. T. Ohnrch, in the latter part of July last, called my attention 
to a fact that I think may be of interest to you, namely, that the squid 
were very abundant, and that a large shark taken to tlie oil-works mas 
found to be full of $hem. 

He says that menhaden are very plentiful from Long Island to Bus- 
zard’s Bay; and that au unusual appearance of frost-fish is noticed. 
Mr. Church says i t  is something out of the ordinary course OS things for 
these fish to appear in our waters a t  that time of t h e  year. The squid 
usually are most atb~nda~nt earlier in tho season, wliilc the fmst.6sh 
;sually appear much later. ~e also says tliat squid do attnclr auc~ kill 
the menhaden; they envelop tJhe hcatls of the incnliaden with their ten- 
tacles and gouge out a, piece. 

I met Mr. Cliurch later-some two weeks ago-and he told me that 
menhaden mere very plentifiil. 

NEWPOBT, R. I., 8epteiither 22, 18S4. 

No inenhadetl were found in him. 
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IPS.-PUT'IPING EARS INTO CARP PONDS4 

my MAX VON-DERIC BOWNR4 

[prom a lettor t o  Col. M. AInI )~~z l l t l . j  

I am intich delighted t h n t  the large carp ponrls of Pcitz were of id- 
terefit to you, and I am convinced that fish ponds for carp, trout, end 
other fish woultl p:iy rery well in Ainerico if they coald be dreihed an- 
tirely. 

f am convinced that you :we perfectly right that black bass will be 
vaIu&le for carp poads. Will it not be the same in all pike waters, 
wliere coarse fish are plenbiful, and neither sallnoti nor trout are to be 
found? Ton Belir is much afraid of the bass, but I think he is mistaken, 
because inore than ninc.tent1is of all our waters in Northern Germany 
are oiily pike and coarse fish waters.* 

The last is the great secret of fish-breeding in ponds. 

BERNEUCHEN, GERXANY, ISeptanber 7, 1884. 

1!&&.--EP)IBLE QUALITIEB O W  HDIOIIED IIINGFISII (SCOMBERO- 
DPORUM UAVALLA, Cuv.)t 

B Y  Cayt. J. W m  COLLINS. 

All who havo tasted i t  in my presence have conceded that the king- 
fish, as an article of smoked food, is a8 good or better than halibut pre- 
p a r d  in t h e  same manner. Some have compared the kingfish to sal- 
mon, wbile the inajority think i t  excels halibut, because it is free from 
the rather rank taste that the latter has. 

Captain Martin distributed some of the kingfish among tho members 
of a club at  East Gloncester, giving each a, taste. He tells me tha,t i t  
met with great favor, the ConSBnSuS of opinion being that i t  is superior 
to  hadibot as an article of smoked food. 

We are under obligations to Messrs. William H. Wonson and Son for 
their kindness and courtesy in smoking the kingfish, free of charge, as 
well as for the extraordinary peins they have taken to cure it  in the 
best 1~ossibla manner. 

GLOUCESTER, MASS., May 9,1855. 
-_. 

*I h v o  nuggcstod tho introduction of black bass into ponds with thee or foiir 
ycor old carp, mith the view of' lcecpiiig down tho minnows Tpbich multiply in sucli 
ponds and ti& away t h o  food of tho carp.-McD. 

t Tlic following opinion was received by the Conlmissionor from Hon. Wiilinrn (2. 
Enclirott, Secrot:iry of Wm, May 12,1885 : 
"1 hnve tried i h  tmico. I t  is very pdntd)lc, and I ehould think i t  a good f i ~ h  for 

uouiiniww. It i H  not HO good as tho Rinoked halibut or tho h a t  of thc horring, but 
nnlcli bctter t l i t ~ n  dowivcs. I have thought that our pcoplo'do not sat smolicd fish 
&B much as formerly." 
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I25.-PROPOSITION TO PREPARE ILINGPISH BY WRIOWINQ. 

B y  Capt. J. W. COLLINS. 

While at Eey West I noticed that such of the kingfish as  could not 
be sold fresh were salted. The greater part of this salted fish is dried 
in an unsystematic manner, and so prepared makes rather an indifler- 
ent article of food. It occurs to me that perhaps avery excellent article 
of food may be obtained by smoking the kingfish, which I believe may. 
be found well adapted to this method of curing; if so, then an important 
result will have been obtained. The fish are abundant, can be bought 
for about 1 cent per pound, and consequently could be put on the market 
at a very reasonable figure, while, if found practicable, such a method 
of curing would in a large measure relieve the Key V\Test fishenueu from 
too great a dependence on the Cuban markets, would probably tend to 
enhance somewhat the price of fish, and would ultimately result in A 
very important addition to the fleet and men engaged in catching Iring- 
fish. The best methods of utilizing the wealth of the seas around these 
southern coasts seem to me a matter that deserves some attention. 

As a, means OS making a practical test of the ki:igfish, I suggest that 
100 pounds be procured at  Key West when the ship arrives there, and 
hronght to Washington, whence it could be sent somewhere to be 
smoked. The opinion of a few practical men--fish dealers, catcher.9, 
&c.--would then settle the question. 

STEAMER ALBATROSS, 
New Orleans, La., February 25, 1885. 

126.--TIIE IIARVEWT O F  THE SEA. 

[From tho Philndolphirt Press, July 90,1885.1 

If Mulhall’s statistics are reliable, there are not far short of 150,000 
vessels engaged in Europe and North America in  fishing. Between 
600,000 and 700,000 men are employed in this industry, and the total 
annual product of fish is not far short of 1,600,000 tons. Pew people 
realize the full meaning of these latter figures. A ton of fish is equal 
in weight to about 28 sheep, and hence, if Mulhall’s estimate is approxi- 
mately correct, a year’s fish supply for ten European countries, included 
in this estimate, and the United States and Canada, might be repre- 
sented by 43,000,000 sheep. Of this amount the United Kingdom, 
Canada, IZussia, and the United States, alone, aggregate 1,000,000 tons, 
equivnlen t to 28,000,000 sheep. 

It has been truly said that we talk in a metaphor of t h e  Lgharvest of 
the sea,” but we have only lately been able to realize all that the meta- 
phor means. The Fi~lieries Exhibition in London in 1883 did a great 
deal to encourage tlhe study of marine biology, and it is with no smolt 
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degree of satisfaction that we are able to say that in this much-needed 
work the United States ranks second to no other country. On the other 
hand, Great Britain, whose fisheries are of vital importance to her for 
food, has done little, and cannot yet boast a laboratory on the seasshore. 
Indeed, Professor Lankester, an eminent authoiiity on marine biology, 
declares the British fishing industries still barbaric. The produce of 
the sea is recklessly seized, regardless of the consequences of the 
method, the time, or the extent of depred a t’ ions. 

According to an English authority, the old proverb that, “there itre as 
good fish in the sea as emr came out of it” DO longer holds good. The 
harvests of the  sea in the future, like the harvests on land, will need 
cultivating. It was shown, not long ago, that in eight months 25 boats 
engaged in the haddock fishery a t  Rgemouth, England, used 620 tons 
of mussels-about 47,000,000 mussels-in the capture of haddock. Yet 
Professor Lankester say8 that no pains we taken in England to culti- 
vate or preserve the mussel, and knowledge of its reproduction and 
growth is still incomplete, as it is of other bait. Soles are every year 
becoming scarcer, and oysters are becoming more difficult to obtain. 
A t  present, says this  samo authority, absolutely nothing is knomn :is 
to the spawning of tho sole; and the male fish is not even recognized. 
The reason for oysters being acarce is not known, nor how to make 
them abundant. 

There are many economists in England mho maintain that the hnp- 
,hazasd and improvident methods of fishing are exhausting ths fish 
‘supply of that country as surely as the mining is exhausting tho SUP- I* 
;ply of coal. The supply of many kinds of fish is rapidly diminishing, 
!and the only way to check the waste is by systematic study of tho 
;conditions which regulate the supply. It is undoubtedly true that 
\“the world could not be fed if nien sought .ttheir food on land with as 
,little forethought and system as fishermen cast their nets into the sea.” 
To what exteri t these facts, which are causing considerable discussion 
in England, apply to the United States, we are not prepared to say. 
The excellent work for many years of our Fish Commission exonerates 
our Government from the charge of total neglect of this important 
industry. Several States have fish commissioners, rtnd, together with 
the National Government, have accomplished much useful work in tho 
artificial breeding of codfish, shad, opters,  &c. Indeed the produc- 
tion of fish all over tho United States has undoubtedly been largely 
increased by scientific resertrch. It is not improbable that the annual 
fish product a t  present in tho United States is equivalent to from 
4,60Q,000 to 6,000,000 sheep. With the increasing demand for food, 
aid with abundant evidence from other countriss of tlie rcsult of neg- 
lect, we should rather increase than relax our egorts to understand 
inore about the food, habit&, spawning, end propagation of our fish, 
in riwrs, lakes, and the sea, in order that tho harvest may not grow 
lees a8 the demand becoiues more urgent. 

. 
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l S 7 c S A L M O N  CANNING I N  O&EGON. 

E y  EMRIA M. ADkRI8. 

[Abstract. J 

I have j u s t  made an inspection of the salmon-canning establishment 
of Mr. William Hume, the pioneer of that industry on tho Pacific coast. 
Uc has spent his life among the salmon, havitlg fished for them with 
his father in the Eennebec Biver i n  Maine, when but  R lad seven years 
old. He introdnced the business of canning on both the Sacramento 
and the Uolumbia Rivers. 

In 1853 lie exchanged the banks of the Kennebec for the borders of 
the Sacramento. I n  1864 he began the Iiew Business of canning ; him- 
self; his brother, Mr. George W. Hume, now resident in Oakland, Cal.; 
and a Mr. A. S. Hapgood, also a New Englander, and acquainted with 
the process of canning lobsters and oysters on tlie Atlantic coast, form- 
ing a partnership for the purpose iu the city of Sacramento. 

At  first the firm had to urge its goods on the market amidst dis- 
coar~gements. Canned salnion ma8 a new article of food, and tlie Pa- 
cific coast f‘c~inilies were afraid of it. “To introduce OUT goods,” said 
Mr. Humc, “1 usecl to fill a basket with cans, take it on my a m ,  and 
starting out among families of my acquaintance, give to  each a can, 
explaining 110w the fish wtis put ’up,.insisting that i t  was a valuable 
article of food, and inviting them to try it. That was twenty years ago. 
Bow, canned salmon can be. obtained iu every marlrot of the world. But 
that was the beginning of it.” 

Previously the shipping of fresh salmon to the gold mines in express 
wagons had heen an important branch of Mr. Hume’s trade. The miners. 
were a class of men who would not be denied any article of food they 
desired, however extravagant the price. And for t h e  tempting deni- 
zens of the Sacramento, round sums in gold were freely laid down. San 
Francisco also furnished a lively market for the fresh salmon. 
In 18G5, leaving his partners totally in the dark as to his inten- 

tions, Mr. I h n e  went to Oregon. The sight of the beautiful fish crowd- 
ing Chinook Bay co~i~inced  him that the Columbia was tlie prince of 
salmon streams. In  other words, he saw (( millions iu it,” both of fish 
and dollars, and discovered that in flavor and quality the former ex- 
celled those of the American frontiers. He had formed acquaintsnce 
with men from every salmon fishery of the korld, and from them had 
obtained 8 general idea of the value and exteut of eacli; and l8G8 found 
the brothers actively canning salmon on Oregon% splendid waterway. 
Mr. William Hume established himself at Xagle Glia, on the Wash- 
ington Territory side, several hours’ sail above Astoris. There he has 
ever since resided. 
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Mr. George Eume’s cannery in Astoria stands beside that of his 
brother. In  former years, when operating with little or no competition 
in the field, a siiigle case of their salmon, containiiig 4s one-pouucl.cans 
each, sold for $16 in gold. Last year t,he estimated price was $1.15 per 
dozen, or $‘P.GO per ease. For the past five years Mr. William I3urne’s 
aunn:d pnclr has ranged from 26,000 to 36,000 cases. He estimates it for 
the present year a t  about 16,000, tho run  of fish being, for ,some inex- 
plicable reason, very light. England, Australia, and tho groat Rtlmi- 
tic sea-boaIc1 cities arc his markets. 

To clay thcre fire about forty firms and single partics taking salino~l 
I‘roni the Colnmbia. Twenty-tivo of thein opera’te a t  Adoria, all their 
e ~ t i ~ b l i s h ~ n ~ n t ~  king located along the 5 miles of river brink euibr:iced 
by tho sprightly little city, while none of them exist above Eagle CIiE. 
One or two of them innrket 110 goods in this country, but send their 
entire pack abroad. 13etnwn Astoria and the bar of the Columbia, a 
distance of 15 miles, the river expands into Chinook Bay, which avcr- 
ages ahout 5 miles in width. This ba,y is pre-eminently salmon tcrri- 
tory. Here, especially close within the bar, are caiigbt a large propor- 
tion of the handsome fish, as they corne iu from the ocean on tlieir way 
up to the freshwater tributaries o i  the Columbia, whero their spswniiig 
talres place. The Chinook salmon is the sal~nonpar exceZIenca, :md con- 
stitutes the prime brand of every prominent firm. 

Chinook Bay is tho pl:w where are lost the lives of many mon en- 
gaged in  salmon fishing. I End great diEcrence of opinion as to the 
number annually drowned. Mr. Huine puts it a t  fifty or more, mhilo 
Mr. M. J. Hinney, of the Astoris Packing Company, places i t  much 
below tbnt. Mr. Tallant, of the Cutting Packing Company, states 
that during a business term of nine years his firm has lost only one 
man and not a single boat. 

Habits of drinking and inexperience in handling the boats and nets 
have been observed to be the leading causes of drowning. If, with 
a strong river-current running to sea and gigantic breakers rolling 
in, the fishermen approach too near the bar, when intoxicated, their 
doom is almost certain. The surf sweeps them into the deep. As a 
class the salmon fishers are a low order of men. They represent nenrly 
every nationality on the globe. Having neither lived abode nor regular 
employment, they migrate from place to place as hunger or impulse 
drives them or work o8ers. The morthier among them are Finns, 
Bmedes, Russians, and Norwegians. Pisliers by profession, many of 
tliem have their famiIics hore, own land, and send their cl~ilrlren t o  the  
public schools. Some of them are estimablu cit,izens of Astoris and 
tho vicinity. On the other hand, the Italians and Portuguese are the 
rovers, the loiigshoremen of the callink. Since they were born they 
have lived on some \mter% edge. Not a picayune have they invested 
in boats or nets, and the loss of either or both is nothing to them. It is 
money in the poclkets of the packers if their fishermen own their own 
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nets, as many do, having paid the firms for them in fish; as the nets are 
not then so liable t o  be stolen or damaged. 

The salmon fleet of the Columbia numbers about 1,500 boats,.mith 
two men to each boat. Thus there are 3,000 men employed in a busy 
season. The best material for a salmon uet is I?arbour?s twin&, made at  
Paterson, N. J. Such is the strength of this twine that a single thread 
will sustain a strain of 160 pounds. The cord is made of Irish flax, 
imported dressed only, and therefore duty free. Brought over in the 
form of twine an impost of 40 per cent is levied. The cord must  be 
exceedingly pliable, else the sensitive sa1mon will not enter the net. T t  
is therefore made very slack-twisted, but a single turn of the spiiidle 
being giyen to an inch of the thread. Twelve subordinttte tlireacls coin. 
pose the twine. Two hundred pounds of twine construct an ordinary 
net 45 meshes deep, each mesh 9 inches square. When in use a boiling 
solution of tdn is poured over the nets every two weeks during the sea- 
son. This cleanses them, and aIso imparts a color which in the daytime 
prevents the wary fish from perceiving the snare spread for them. 

In t h e  four large houses I visited, Chinamcn were cloi~ig a11 tlic work 
of canning,,under the direction of an American superintencleut; and I be- 
lieve every firm employs them. The process, consisting of not less tlian 
a dozen or fifteen different steps, requires a t  some stiages great d r i l l  
and celerity. For such work the lithe Celestial is well adapted. He 
is attentive, exact, prompt, faithful, and silent. Garrulous as a parrot 
with his countrymen usually, he is speechless if set to precise tasks, 
especially when his wages are to’ be proportioned to the amount of labor 
he performs. As witnessed in the establishment of the Cutting I’acking 
Company, the work of canniug exceeded in rapidity anything I have 
ever seen, outside the brush-making establishni&i ts iu the East. All 
the steps were in progress in onevast room, from receiving the fish 
froin the boats ju8t in with their night catch, to carrying tlie filled c:ms 
from their cooling bath to the packing room. 

The season begins in April and terminates with August. A t  its 
opening the work in some canneries is let out in departments by con- 
tract, to experienced and responsible Chinamen. These employ their 
own helpers, pay them by the piece, and then drive them a8 with the 
whip. t Ea& subordinate supervises his squad of men and works him- 
self like a Trojan, and is held responsible for fauitless results. Twelve 
firms on the river are this year conducting their business on tlris plan. 

Perfect cooking is the all-important step in the process of caiining 
salmon. Failure i n  this respect insures fermentation and loss of the 
goods. The salmon is placed in the cans raw, with a teaspoonful of 
salt in the bottom of each. The cans are then covered, crimped, sol. 
dered, boiled in large tanks one hour by steam heat, then removed and 
placed for another hour in vast cylindrical iron retorts, kept heated to 
B temperature of 1330. This cooks the bones. Taken from tho retorts, 
they &re cooled off, cleansed from oil, lacquered, labeled, and pocked, 
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__ _-___ 
slllla plantod from I877 to ltlR4, iucluxivn ................................................. 
C ~ ~ l i f o l n i : ~  snliuon leut,cd fro111 1877 to 1660, indusivo ..................................... 
Soliooilic +lmon p~mtetl  in 1878. .................................................... 
I;w:.k trout plnntcd in 1878 iu Nortli Fork of Swannanoa.. ............................ :. .. 
Gzr~u:ru c : q  plnntod from 1870 to 1883, iudusivo .......................................... 

Total.. .............................................................................. 

Every step is inteusely interesting. I n  some houseg scrupulous clean- 
liness marks every stage of the work. Every implement, tank, and table 
nscd, as well as  the floors and hands of the Chinamen, must frequently 
be washed. Nr. Zlume even carries his notions of neatness so far as 
thoroughly to wash and wipe the cans before filling them. Yet, if pos- 
sible, Mr. Kianey escels hirii in nicety. Not even the odor of fish could 
be dctected in his establishmeut at the time of my call. 

There were t i b n  aud canned along the Coluiubia last year 620,000 
c;tscs of s;ilmon, contaitihg 48 cans each. Complaints of a light run of 
fish tljis season are general, but the supply may be ample for all demands 
next jeer. 

ASTORIA, OREG., July 13,1885. 

25,010,000 
748,000 
15 000 
GO: 000 
30,210 

26,771,216 
--- 

12S.-HURXRIARY O F  PIBH-CULTURAL WORK IN N O R T H  CIAROLINA. 

B y  8. 6. WORTH. 

Sunmniary tablo o f j a h  plumted ill Nortli Carolitha watwe, 1877-'84. 

Rbds of flsh. I Number. 

I Planting8 of the 5ve pars. 
TYiblltW' i - Total 
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Tributary to- Plac? where planted . Stronm . l- Data . No . of finb 
pl.intod . 

1882 . 
April 111 

ID 
20 
28 

May 1 
8 
5 

Off Avoca 
.... do 
Neuso .................. 
Fapttovillo ............ 
On Avocs 
Eocky Mount .......... 
Noiiso .................. 
Moneure ............... 
Off Aroca 
Near Warsaw ........... 
Off Avocu 
Nowport ................ 

8 
9 

10 
12 
12 

24 
27 
29 
.3 0 
30 . M a y -  2 

. 3 
5 
0 
7 

1883 . 
' April 21 

......................................... Albemnrlo Sound ....... ................................................. a0 ................... 
Nonso River ............ Pnmlico Sound ............ 
Capo Foar .............. Capo Eenr River .......... ......................................... Albcmarlo Souiid ........ 
Tnr River .............. Pamlico Sound ............ 
Nouso River .................. do .................. 
Capo Fear .............. Capo Beer ................ ......................................... A h m a r l o  Sound ......... 
Six R u m  ................ 'Cnpo Fo.rr ................ ......................................... Albemnrlo Soitnd ......... 
Newport ................ Pamlico Sound ............ 

7 
rl 

Off Aroce 
Moucuro ................ 
Pr.mklin, Va ........... 
Wilmington ............ 
Neuso .................. 
.... .ao ....................... 
Off Aroca 
Rocky Xount ........... 
Off Avoca .............. : 
Nouso ................... 
Srotoh Hnll 
Off Avoca 
Edontou ................ 
Neuao .................. 
Snocvdeu 

IO 
11 
12 ;4" . . 

1884 . 
April 15 

20 
24 
28 

2 
3 
0 
7 
8 

Nay 1 

.........................................  do ................... 
Capo Boar .............. Capo Boar . ., ............ s 
Blaokwnter ............. AlbemnIlo Sound ......... 
Capo Fcmr .............. Capo Pccir ................ 
Nouse River ............ Pamlico Sound ........... 

do ....................... do ................... ......................................... Albc~rum~lo Sound ......... 
Tar River .............. P;mlico Sound ............ .......................... Albcmnrlo Sound ......... 
Neuso Rivor ............ Pnmlico Sound ............ ....................................... Albommlo Sound ......... .............................................. .do ................... 
Nouso Itiver .................. do ................... ......................................... Cunituok Sound .......... 
At Page's Fishery ............ do .................... 

D 

Off Avocs .... .do 
..... do .... I 1 0  
..... do ..... do 
..... a0 ..... do 
..... (10 ..... do ..... (io 
..... do 
Wilmington ............ 
Now-Beme ............. 

Shad. 188'2 to 1884. i d d u e  . 

......................................... Albomnrlo Spund ......... I ...........................................  do ................... ................................................. do ................... ................................................. do ................... .................................................. do ................... ................................................ do ................... ................................................. do ................... ................................................. do ................... .................................................. do ................... ................................................. do ................... ............................................... ..do ................... ................................................. do .................... 
Capo Fear .............. Capo Bow ................ 
Neuse .................. Pnmlico Sound ............ 

Pigcon ............. 
swrinnauoa ......... 
I)ecl, ................ 

Grorn ............. 

Linvillo 
John's 
C:ltnwbn 

soul I1 Fork Cntolvba . 
Clark's Crcoli 
Briind .............. 
l);111 n1rcr .......... 
Town Crook ........ 

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

....... 

3 373 000 
8.5,000 [ I  440, 000 

J -  i 3 40, 000 

ORL\rocn ............... 1 .......................... ~lbt.niiirlu sound ........ I 
X c u w  .................. Nouau Rivcr ............ I'i~nilicodouutl ......... 
~ r n i ~ l ~ l i u .  V a  ........... 1 Ulnckw.itcr. ............ I A1bw:uIo S o u i d  ......... I 

05, 000 
30, 000 
30, 000 

20, 000 
......... 
.......... 

.............................. IO, 000 ............................. 27, OM1 
.................... 6.5, 000 

5, 000 ........... 47, 000 
10.000 .......... 70, 000 
5, 000 160, 000 215, 0110 

................... 50. 000 
12.000 .......... 12.000 

100. 500 
100. 000 
200. 000 
210. 000 
100. 000 
150. 000 
150. 000 . 
100. 0u0 
Ir'L5.000 
1P3. 0c0 
250. 000 
140. 000 

60. 000 
25.000 

zed, 000 
400. 060 
290. 000 
78. 000 

240 . 000 
EX; 000 
7u oon .... 

84.5. 000 
i38.000 

1. 31 G . 600 
50. 000 

2G0 . 000 
no: 1100 

400: 000 
80. 000 

260. 000 

25. 000 

1%. 000 
75. 000 

150. 000 
100. 000 

120' 000 
285, 000 

475: 000 

110. 000 

1g0 000 

75 000 

178. 000 
016. 000 
25. 000 

I I 1.- 

Califortria salmon. 1877 20 1880. inolusivo . 

Tributary to- 

Sooth Cmolina 

. leuucsrroo ...... 
Capo Fc.11. ...... 
C;IIIIP'b:L ....... 

stre.iius . . .  

Albemarlo Soout 

Totnl plant 

p Stroams . ( I b t a l  . 

I 
Padliiu ............. 1 140, 000 

Ig of onoh year ...... 1 .......... 

I Totnl Plnntiugs of four yonrs . 

- I- /- I-/-- 
(10. 000 I 00. 000 1 20. 000 1 ..........I 140. 000 

10 . 000 

LO. 000 
12. 000 
30. 000 
50. 000 

27. 000 

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

........ 
25. 000 

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

..........I .................... 2;ooo 1 ..........I 2.l100 
60, 000 711. 0011 
20. 000 ................... 20.000 
20 . oao .................... 20. 0n0 

---.-I ..... .. 
234, 000 1 300, 000 1 54, 000 1 IGO, 000 1 748, 000 
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-_l_l__ 

John's River.. ................................................................ 
Linvillo Rivor ................................................................ 
Mayo River ................................................................... 
Dn; River .................................................................... 
Ponds mar Charlotte. 
Ponda near Groonsborough ................................................... 
Ponds near Salisbury ......................................................... 

Total .................................................................... 

....................................................... 
Ponds U O ~ P  Morgnnton ......................................................... 

Laiidlocked 8aZmon, 1878. 

Number. 

1,000 
4,400 
3,000 
3,000 

600 
2,000 

aoo 
I, 000 

16,600 

-- 
Date. 

Year. I Distribution. 

Apr. 6, 1878 

Number. 

187O-'62.. 
1883. ..... 

Carp, 1879 to 1883, inoksive. 

Distributed to 1,220 persons*. ........ : ........................................... 
Distributed to 900 persona ....................................................... 24 620 

14: 690 

Total ...................................................................... as, 210 I-- 
* Living in ninety-one of the ninety-six oountiee of the State. 

EALEIGH, N. O., Jzcly 28,1884 

129.-A PQREXGNEWB OPINION OF ARIERIUAN FEbH-UULTVRE. 

B y  Sir LPON PLAYFAKR. 

[From tho Angler's Note-Book, No. VI, 1884, pp. 91, 92.) 

In regard to the special subject of carp, much progress has been made 
in'the U.nited States by the introduction of the two German varieties. 
I t  is curious that they shouId have done 80 before the mother coun- 
try, for the remains of old fish-ponds are spread over England, and are 
almost always near the old monasteries. Tens of thousands of old carp. 
ponds once existed in England, but as the carp mere no longer culti- 
va,tcd they reverted to t b i r  wild state and became valueless. I n  China 
aiid.Gcrmany the culture of carp is still an important industry. The 
United Stakes in introd~oing the culture wisely selected the German 
species. I u  1882 tho carp bred in the commission ponds a t  Washing- 
tou mere distributed in lots of twenty to ten thousand applicants in 
every State and Territory. The averegs distance to which they were 
sent was 900 miles, and the total milage of shipments was 9,000,000 
miles j while the actual distance traversed by the transportation railway 
cars was 34,000 miles. Already German carp have been introduced 
into thirty thousand separato maters. 

Bnt I do not wish t80 limit my letter to carp by auy means. Aqua- 
culture has becomo ztn important affair of the State among our trans- 
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atlantic brethren. The separate States prosecute it, and in 1SS3 spent. 
3224,000 in its promotion. The Imperial Gorernmeut qwnt nearly 
E30,000 on the same object. The scale 011 which this is done may be 
inclicated by the fact that tlie Goverpment a t  Washington provided 
the fishery commission with two steamers, commanded by officers of tho 
navy, and specially designed for scientific research and for fifish propa- 
gation. The Albatross, of 1,300 tons, is a model of what a ship should 
be for the first purpose j the Fish Hawk, of 850 tons, is not good in 
heavy seas, but is well 6tted for the latter purpose. There are sewn-  
teen hatching stations, of which the head is at Wood’s Holl, in Massa- 
chusetts. H a ~ i n g  paid a short visit to Professor Btiird there this year, 
I am tempted to enlarge upon it; but I mill only say tbat there is an 
6xcellent house for the staff’, containing thirty beds, laboratories Sor 
research, and hatching ponds for 2,000,000 young cod. l\Iuch of tlie 
work is done by yolunteer agency. The various iiniversities send their 
naturalists, and the Smithsouim Institution dovotes money for special 

Thcre is an essential difference between the niode of proceeding of the 
Gorernnient of the United States aDd that of our own country in relation 
to fisheries. We linve had coinmissions mithoiit end, on some OS which 
I have served. Vast bodies of contradictory evicleiice have been ob- 
tzliricd from fishermen, who, 1 agree with Huxky, liJloW less about fish 
tlian the community. Our commissions 31:~w led to littlc usefiil result. 
Tlie Americun commissioners act in D different w:~y. Tlicy put ques. 
tions directly to nature and not to fishermen. They pirsue scientific 
methods, and not those OS “rule of thumb.” They mnltc Scientific irives- 
tigations into the habits, food, geographical (listribtition OS fishes, and 
into the temperature of the seas and rivers in aliicli they live or s l ~ w n .  
Practical aims and experiments are always kept in view. As  an ex-  
periment, they tried to introduce shad ou the Pacific comt and succeeded; 
they tried to iutroduco Gal iforuia salinon to the Atlnii tic slope and 
Sailed. As at1 instance of a practical aim, they have restocked tho 
Sacramento ;tnd its tributaries so ct~ectually, that the aiinnnl iucreasu 
tach year, for the I R S ~  few yeare, has been 5,000,000 pounds. 

The object of my letter is to show that, while the private propagator 
imy cultivate young fish by thoussuds, aquaculture can oiily be nuder- 
taken by a goverriinent, for its statistical results must be counted u p  by 
hundreds of millions. In tho United States, all the departments of the 
government cordially co.opernte in fish-culture ; the railways assist, 
and provinciul bodies are active. I n  Scotland we have a fishery com- 
mission, willing and able to make experiments, but the Admiralty can- 
not find a vessel to .make dredging experiments, and the Trensury can- 
not find 32,000 to carry out important rescarches only half coiuplete. 
Biological stations iii England and Scotland are being formed slowly on 
account of deficient public support, 

, researches and publications. 

’ 

&ONDON, S. W., 1884. 
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130.--B&PORT O F  @iIEAQ PROPAGA‘l!lON ON TlIE P O T O M A C  RIVER 
U U R P N G  TIIE HEASON O W  1883. 

B y  MARSHALL MaDONALIb. 
’ Prior to tlie SCRSOU of lSS5 the work of collecting shad eggs on the 
Potornac l<iver \\‘as iutlepericlently urg:tliizecl nud under the responsible 
clirectiou of an officer of the Conimission, specially detailed for that 
service. The eggs collectetl were delivered at  Uentral Station in Wash- 
ington, where they were liatclied :h i id  from which they were distribat,ed 
to suitable waters by car and messenger service, in accordance with a 
prograui approveil by tho Conimissioner. 

It1 1;ebruary 1 mas placed in charge of tlie production of shad ou 
tlie Potomac River during the seasou OC 1855, and was instructed by 
the Commissioner “at  the earliest possible moment to prepare the uec- 
cssary pl:ms for the same, submitting estimates of the force needed, 
their assignments and duties, and whatever else may be requisite to 
make the estimates for the expenses.” 
In obedience to instructions, I submitted the following program: 

(( Program for tlre organization and conduct of skad-hatching operations 
o n  the Potomac Biver f o r  tlic scuson of 1885. I 

ii I. THE OOLLB~TION OP EGGS.-It is proposed to establish the 
headquarters of the collecting force at  Fort Washington. All eggs 
ta]ceu will be brought to this station and held there in circulation of 
water, awaiting convenience of transportation to Waahiugton by the 
river steamers. 

‘6 To the equipineut of the statiou already provided it will be neces- 
sary to add a supply tmB with SI capacity of twelve or fourteen hfin- 
dred ga tlous, ib  steaiu lmnp ant1 boiler, and thirty- hatchidg jars and 
fixtures complete. The supply taulc cau be placed outside of the present 
building, thus avoiding the expenso of additional constructions. 

The dift’creut sources from which eggs may be obtained are RS fol- 
lows : 

‘i (a )  From the lishing shows,: (1) By employees of tho Commission, 
stationed there for the purpose. ( 2 )  By the purchase of impregusted 
eggs at tho rate of $20 per million. 

4‘ ( 6 )  From the gillcrs : (1) By the purohase of impregnated eggs at  
the established rate per million. (5) By employees of the Commission, 
equipped and detailed Sor the purpose. 

em,ployees of the U, 8. Fish Coinmission. 
4‘ (e) From the Fort Washington seiiio, manned and operated by . 

Bull. U. S. F, q,, 86-24 
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G L  It is proposed to have recourse to all the sources of supply above 
indicated, and to occupy with the collecting force the whole river from 
Chapman’s Point to Washington. Should it be found expedient or 

, necessary to employ the Fish Hawk on the Potomac River, it will be 
best to station her a t  Chapman’s or Glymont, and assign as her field of 
operations all the shores and giliers below and including the Pomonkey 
fishing shore. The vessel should be used as an auxiliary collecting 
station, and the eggs taken should be shipped direct from Glymont to 
the Central Station, Washington. 

‘6  11. TRANSPORTATION OF EGGs.--It is not necessary or desirable 
that any special means of transportation from the collecting stations to 
Washington should be provided. The steamer Coreoran, in her daily 
trips to Mount Vernon, furnishes every desirable facility and conven- 
ience. The eggs  should be held at the collecting stations in circulation 
of water from twenty-four to forty-eight hours. I n  this time most of 
the dead and unimpregnated eggs will have been cleaiied off, and at  
this stage of development the live eggs may be transported on trays 
with little or no loss, and will reach Central Station in first-rate condi- 
tion. 

‘ I  It is important that the eggs during transit should be in the per- 
sonal uhargc of ;t messenger. He may be detailed from the employees 
of Central Station, the detail being varied from time to time to suit the 
convenience or exigencies of the work:. 

4‘ For the service of the collecting force there will be needed certainly 
one steam-launch (preferably a Herreshoff). The work of collecting 
eggs is very exacting and must be performed without regard to hours 
or weather, aud since the disabling of the launch and the necessity of 
repairs would seriously embarrass the work if we have but a singlo one, 
I would recommend that provision be made for two. The second, when 
not needed otherwise, wil1,be available for the necessary work of inspec- 
tion or investigation. 

L L  111. PROPAGATION.-A~I eggs obtained from the auxiliary or col- 
lecting station w i l  be sent to Central Station for incubation and hatch- 
ing. 

lL I respectfully submit herewith a plan of organization of tho per- 
sonnel of the work, and an estimate of the expenditures necessary to 
conduct the work in accordance with the program submitted. 

“The entire expenditure will not exceed $6,000, and it is probable 
that such economy may be practiced in the organization and conduct 
of the work as to reduce the entire expenditure for the season below 
$5,000.” 

The program submitted was approved by the Commissioner, who 
authorized an expenditure not to exceed $6,000 in darrying out the plan 
of operations proposed. 

# # # # # # .  * 
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FORT WASI~INGTON STATION. 

Immediately after taking charge of the work I made an inspection of 
the Fort Weshingtou Station, and, after examining its facilities and con- 
venience for the work, determined upon the erection of an additional 
building to be appropriated exclusively to holding tho eggs in good 
condition until coiivenient to ship them. Plans for a building 16 feet 
by 22 feet were at  once prepared, its erection contracted for, and the 
structure completed and equipped for work in timb to receive the first 
eggs takon. 

A steam pump, with a capacity Of 200 gallons per uinute, drew the 
water from the river aiidJforced i t  into a 2,400-gnllou tank, from whicli 
i t  was distributed to thirty of the automatic liatchingjars conveniently 
arranged on tables in the interior o f  the building. 

Mr. James Carswell, who had SO efficiently conducted the work of 
collecting for tho two seasons immediately preceding, was placed in 
chtirge of Fort Washington Station, and directed to organize his force 
a11d m:tke all necessary arrangements preliminary to occupying the 
station. 

March 30 the shore was occupied by Mr. Carswell with four men of 
his force. The others mere called in as the einergencics of thework re- 
quired. The fishing shore was olcanedpp, the seine rigged, and everp 
thing in order Sor work by April 5. 

There being no prospect of shad in the river, the’seine’was not regu- 
larly fished until April 16th; only five shad were takeu prior to April 
20, at  which date fifteen were taken, among them orlo ripe fcmaIe, fur- 
nishing 20,000 eggs; the temperature of the river a t  this date being 520 
Pahr. After the 20th the temper:)ture steadily rose, reaching 600 on the 

,24th, when 107,000 shad eggs were obtained from the Fish Commission 
seine. 

The following extract from Mr. Carswell’s report gives a general re- 
view qf the progress of the work: 

“On May 4 the run of ~hacl had jireatly increased, and I was avorag- 
illg 750,000 eggs per night; but on t he  Gth and 7th of 3Tay tho lergest 
amount for the SeaSon was secured, nearly three and one-half iiiillioris 
b&ng taken on those two nights. 

“Up to tho 28th o l  May a fair average was maintained, but from this 
date there was a gradnal decrease, and tho last eggs w,Ye taken on the 
6th of Julie, the total for the cJeasoli being 22,576,000. 

“The number of shad takeu during the seasoil of 18SS hi the Potomac 
River is the smallest for a number of years.” 

The aggregate of 32,576,000 shad eggs obtained for the sea8on was 
derived at8 follows: 

-. .__ __. 7,280,000 
432,000 

4,228,000 
2,636,000 

. .  

From the Fisll Commission seine ._ . -. . . . - . - - - -. . . - - .. . 
From G ~ G U ~ W ~ L Y  fishing shore. . -. ._ _. . . . . . -. . -. . -. . . -. . . -. . _ _  .. 
Froiii Moxloy’~ Pojut Ashiug shore . . - -. . _ _  -. . __. . . . . . . -. . . -. __. . _-. 
From Perry Labdiug fishing chore __. . .__ ... .._... .... ._ .__... .... ...... 

-. . . - 
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From Pomonkey Point flehing ahore .................................... ' 333, 000 
From Tent Landing fiahing shore ....................................... 796, 000 . From Chapman% Point fiahing aboro .................................... 1,610, 060 
From the gillera ........................................................ 5,361, 000 
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......... ._ 
15, 000 
35, 000 

......... 
35, 000 
28, 000 ._ ........ 
i o  ooo 
95, 000 
95, 000 

100, 000 
462, 000 
037 000 
109: oon 
375 ooo 
150: 000 ... .__._. 
28, 000 _ _  .._._.. 

......... 

.-.- 

242: 000 

35, no0 

7, 000 
......... 
._.__._ .......... ......_.. 
._._.___. 

18, 000 . .._..___. .. - . ._. ..... ._.__ .._. ...._.... .._ _ _  ._._ .. _ ....... ....____. .__.__ . .  
....... ._._. .___ 
......... 
..._..., 
530, 000 

. Total ............................................................. 2'2,57G, 000 

Interesting details showing the fluctuations in production during the 
seadon will be found in Table I . 
TABLE I.-Showing' tibe number of shad eggs collected front the difwcnt j i a ~ i n g  shores on 

the Polontac River, season of 1885 . 

..... 
....._..__ .......... ..-..,.-.. ......... ................. ..._....-. .......... ._ ..._... ._ ........ . . . - . .L - . . . . - . . - . . . .  . _ _ _ _  .._. 

12, 000 ........... - ................. 
48: 000 ....... - ........ - .. , 85, 000 

......._.. 50, 000 ....._..__ .__ ...... .......... 60, 000 50, 000 193, 000 
42, 000 ...-...... 20, ooo 60, ooo ... ..___ 

. - .................. 65, 000 110, 000 .......... ..._.. ... 14, 000 262, 000 ..-....... ....._.... ....._.... 220, 000 .... .._. - . 91, 000 222, 000 105, 000 . ._. .......... .__. .. 250, 000 490, 000 
217, 000 41, 000 422, 000 240, 000 .............................. 85, 000 

.... .._. .. 112, ooo oa, ooo 133, ooo . - ... - ..... - ........... - ...... ?40 000 .......... 49, 000 ......... $24: 000 
42, 000 63, 000 20, 000 420, 000 .......... 91 000 28, 000 177, 000 

110: ooo .._. ... - . 

34 000 .- ......-. .._....... 75, 000 

34, 000 ............... .-.- ...._. .....-.... 

_ -  .. - . - . ~ .-. .... - ....... _ .... 

.... _ _  _ _  .. a32, ooo ...-...... 77, 000 .......... 100, 000 .......... 21, 000 .26U, 000 100, 000 
101, 000 - -.. ... _ ........ ....I.. ....... 310, 000 ..-....... .....-.... 20, 000 226 000 

.._..__... .......... 18, 000 155, 000 

......................... - ........... en, 000 _ .._.... .- .._.. .__. .. : ....... 20, 000 
28, 000 
103, 000 .. .._.... ....... _ .. ...,.___... 25;ooo 
90, 000 _ ...___.__ I ................... 50, 000 
21, 000 

............ I_ .....__. .......... 

...................... * ...... 75, 000 194 000 

.____ ..__ __. ...___. ..__..__.. 25, 000 

. ............ - .. ._. - ........ - ..... _ . 
, ...... _ _  ..... .-. .......... - .. _ ...._.. .....,..... ......-... 
.. _._ .._ .................... ..................... ......-.. .......... ........_. ._ ........ ........_. .......... .......................... .....-.... ..-... ...... - .... .- ............. .-_ .. 60, 000 ____.__._.  .____.__ .. .__ ..__... 50, 000 .._..__... ._._ ...... . . _ . . . I . . .  .......... 

.................... ._ .................. --.--.- 
333, 000 I 796, 000 1,010, 000 5,361, 000 

1-1-1- 
April 20 . 
April 21 . 
April 22 . 
April 23 . 
April 24 
April 25 
April 20 . 
April 27 
April 28 
April 29 . 
Apiil 30 . 
M n y l  ... 
M a y 2  .... 
May3 ... 
M a t 4  ... 
May5 ... 
May 0 ... 
May7 ... 
May 8 ... 
May9  ... 
May 10 . . 
May11 .. 
May12 .. 
May 13 .. 
May14 .. 
Mai l5  .. 
May 10 .. 
May17 .. 
May18 .. 
M a t  19 .. 
May 21 .. 
Mny 22 . . 
Mny 28 . . 
May21 .. 
Yay25 .. 
May 26 . . 
May27 .. 
May28 .. 
May20 .. 
,May 30 . . 
May31 .. 
.June 1 .. 
Jun'e 2 .. 
June a .. 
Jane 4 .. 
June 5 .. 

May 20 . . 

. .  

20. 000 
25. 000 
15. 000 
75. 000 

107, 000 
00, 000 

288, 000 
102, 000 

28.000 
100. ooo 
175. 000 
163, 000 
126, 000 
329, 000 
55, 000 

399. 000 
277, 000 
439. 000 
530, 000 
207, ooo 
170, 000 
60, 000 
46, 000 

150, 000 

179, 000 

......... 

................... 
15. 000 ......... 
25, 000 10, 000 .......... 45. 000 .......... 70, 000 .......... 72, 000 .......... 45, on0 

.................... 136, 000 

.......... 12, 000 
42, ooo 35. ono 
49, 000 45, 000 .......... 60, 000 .......... 98, 000 

140. 000 84, 000 
77, 000 ......... .......... 14, 000 
21, 000 191, 000 
45, 000 108, 000 .......... ado. 000 .......... 424. oon .......... r37, oon .......... 154, 000 .......... 03, 000 

.......... 35, 000 .......... 21, 000 

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

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

187, 000 I 18, 000 
102.000 ................... 

Total .. I'-I--l-- 7 280 000 432 000 4.228. 000 

10, 000 

130. 000 
105. 000 
200.000 
326. 000 
234. 000 
145 . ooo 
250, 000 
181, 000 
85, 000 

23Y, 000 
304.000 

Total . 

.................... .................... .......... 140, 000 .................... .......... 250, 000 .......... 225, no0 .......... 270, 000 .......... 135.000 

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

.......... 

20. 000 
40. 000 
ao. ooo 

157. 000 
241. aoo 
209. 000 
394. 000 
238. 000 
400. 000 
221. 000 
120. 000 
603. 000 
455. 000 
510. 000 
8.19. 000 

1.55'2. 000 
1. 071. 000 

203. 000 
I. 320. 000 

819.000 
I. 148. 000 
1. 53.7, 000 

840. 000 
811). 000 
350. 000 
535. 000 
272. 000 
534. 000 
348. 000 
400. 000 
8%. COO 
473. 000 
425 000 
504 000 
308. 000 
0'29. 000 
341. 000 
346. 000 
403. 000 
540. 000 
222. 000 
110. 000 
30. 000 

110. 000 
100. 000 
58. oon 
50. 000 

I. 570. oon 
_- 

70. 000 
119. coo 
30, 000 
00, 000 

110, 000 
58. 000 
50,. 000 

... 

.......... 152. 000 

.................... ...'. ............... 

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

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

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

In  connection with the operation of the Fish Commis$ion seiue an 
accurate record was kept each day . The total number of shad takeii. 
the number of males. the number of females. the number of rip9 females. 
the number of eggs taken and impregnated. and the temperature of tbe 
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40 
40 
4; 
40 
52 
67 
68 
68 
GO 
GO 
G 1  
62 
0.2 
G2 
63 
01 
01 
6 9  
01 
0.3 
Gd 
01 
G3 
02 
61 
GI 
G4 

water (in degrees, Fa,hr.) i t  the time of impregnation bt% shown in detail 
in Table 11. 

TABLE 11.-Record of seine hauling at the T0'ol.t Washington shore, 8eaaon of 1885. 

~ n p  13..  I O ~  
M i y  14.. 84 
May 15.. GO 
hley 10. .  DO 
M a p  17.. 7G 
'Aldy 18.. 72 
M:iy 10.. 63 
hilny 20.. 18 
Mny 21.. 31 
,\lay 2 2 . .  73 
Mny 23.. 101 
May 24.. 80 
May 25.. GO 
May 20.. 80 
Mny 27.. 26 
M a y  28.. 70 
Mai~ 20.. 51 
May 30.. 40 
May 31.. 45 
Juno I . . .  12 
Jiino Z . . .  27 
Juno 3 _ _  33 
Jiino 4 .. 17 
Jiruo 5 . . .  1 0  
June e... 1 

Totel . . 2, GOO 
_. 

-I-- 

April20.. 
April21.. 
Apri122.. 
April23.. 
April24.. 
April%.. 
Apri l  2 0 . .  
April".. 
April28.. 
Apri120.. 
April30.. 

* May I . . .  
Mav 2 . . .  
Me? 3 . . .  
Ma31 4 _ _  
May G .. 

Aprilltl.. 2 
April17.. 2 
Aurill8.. 1 

15 
13 
28 
07 
28 
84 
30 
58 
31 
31 
47 
30 
80 
63 

108 
111 

May 0.. .  
May 10. .  
Mily 11.. 
May 12.. 

__ 

d 
4 

4 _- 
2 
I 
1 

7 
8 

20 
34 
It 
30 
23 
24 
18 
15 
17 
18 
24 

71 
00 
25 
61 
02 
l G  
411 
44 
28 

..... 

33 

- 

47 
6G 
105 
01 

- 

m 

4 
B 
Fr - 
0 
-1 
0 

8 
6 
8 

33 
17 
24 
10 

13 
10 
30 

.!21 
0 

20 
37 
45 
44 
40 
4% 
31 
40 
GI 
33 

.._. 

34 

- 

- 

I 2 
i 
8 

w 
m a 

- 
0 
0 
0 

1 
3 
1 
4 
4 
3 
9 
5 
0 
8 
0 
2 
1 
6 
3 
4 

L2 
2 

14 
9 

14 
LG 
6 

.. 

- 

B 

o l  

% *' 

bP 
B 

2 3 

+I 

A 

0,000 

. . . . . . . . 
10,000 
26,000 
15, 000 
75, on0 
107,000 

GU, 000 
288,000 
10%,000 
0,000 

207,000 
0,000 

62,000 
48,1100 

175,000 
1G3,OOO 
126,000 
320,000 
65,000 

399,000 
277,000 
430,000 
[i30,000 
207,000 

- 

d 4 
- 

45 
33 
18 
21 
21 
23 
27 
1 2  
17 
47 
45 
28 
20 
21 
0 

31 
17 
37 
15 
1 
0 
4 
2 
3 
0 

234 
- 
- 

- 

d 
c 

I 
ErC __ 
61 
51 
42 
OD 
55 
40 
8G 

G 
14 
20 
60 
52 
31 
38 

. 2 6  
48 
34 
12 
30 
11 
21 
20 
15 
16 
1 

,402 
-- 
- 

- 

d 
4 

w 
B 
PI 

- 
3 
1 
2 
G 
0 
5 
5 
5 

11 
11 
11 
6 
0 
8 
3 
9 

11 
2 
4 
1 
2 
3 
2 
1 
0 

25: 
- 
- 

179,000 
80,000 
40,000 

150,000 
187,000 
102,000 
130. 000 
lG5.000 
200, 0110 
3'20, 000 
231.000 
145.000 
250,000 
181,000 
85,000 

239, GOO 
304, on0 
70,000 

110,000 
30,000 
GO, 000 

110, 0co 
68,000 
60, 000 
0,000 -- 

7,260, OUi 

- 

A* 

! $.B 
__ 
01 
02 
63 
05 

07 
07 
70 
71 
G9 
09 
70 
70 
70 
71 
70 
71 
70 
71 
72 
72 
73 
73 
74 
72 

a4 

_. 

A review of the record furnishes the following conclusions : 
(1) That a t  no time during the season were the males in marked pre- 

ponderauco over the females. 
(2) That for the entire season the number of females was considerably 

in excess of the number of males, the relative percentage being, females, 
54.3 per cen2; males, 45.7 per cent. 

(3) The proportion of ripe females in the entire number of shad tnLen 
was 9 per ceut ; tho proportion of ripe female8 in the entire number of 
females taken was 17 ljer cent. 
(4) The average yield of eggs per ripo female was 28,885, the num- 

ber ranging from six thousaud to o m  hundred and two thousand. 
Conclusion four is, probably, generally spplicablu to tlio shad in the 

Potomac River. Conclusions one, two, and three @an be held to apply 
only to the Port Washington shore. A disonssion of like data obtained 
from other shores mould possibly lead to conclusions widely ciift'erent. 

UENTRAL STATION. 

In  connection with the main work of the station, special attention 
was given to devising a successful method for hatching the adhesive 
eggs of the herring, including Clupea mediooris, or hiokory jack. Evei*y 
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form of apparatus that ingenuity could devisi: was used without success, 
and unless the failure ie to be attributed to the Ibw temperature of water 
prevailing during the course of the experiments (the range of tempera- 
ture being BOO or below), 1 am utterly a t  a loss to explain our want of 
success. 

The shad eggs after being taken were held a t  Fort Washington Station 
froin 12 to 36 hours, and then were forwarded by the steamer Corcoran, 
in charge of' a special messenger, to Central Station, where they were 
hatched, and from which they mere distributed by car and messenger 

The total number of eggs produced a t  the collecting station at  Fort 
Washington, as measured at the station, was 22,57G,000. Of these 
21,019,000 mere forwarded to Central Station, and the rest, yielding 
1,000,000 fry, mere hatched out a t  the station and planted in the Potomac 
a t  the mouth of the Piscataway River. Of the entire number sent to 
Washington 16,536,000 reached the station in good condition, and yielded 
14,791,000 shad fry for distribution. 

A separate record was kept of each lot of eggs, 90 as to furnish a 
complcte history of i t  from the time the eggs were taken until they 
were distributed from Central Station, The detailed record will be 
found in Tabla IV. The time and temperature data can be relied up011 
,im accurate only in the case of eggs furnished from the conimissioii 
seine. 

By reference t6 this table it will be seen that under precisely the same 
conditions of temperature, so far as recorded, the period of time from 
impregnation to hatching vliries from a f e w  hours to several days. It 
is evident that the period of incubation does not simply vary inversely 
to the temperature as indicated by the thermometer under which incu- 
bation proceeds, a8 I have been led to conclude from observations here. 
tofore made. 

The rate of developnient i8 not determined by the temperature t i t  
which impregnation takes place, since we find considerable differences 
in the period of incubation when the temperature of impregnation is 
precisely the same. 

We kiiow that in damp and cloudy weather the rate of development 
is slowed down, that in direct sunlight it receives marked acceleration, 
:md to  a lesS dcgree+y reflected light in clear, bright weather. After 
:ill, this may be the indirect effect of increased temperature, since 
eithcr the direct or reflected heat rays would pass through the flowing 
water without producing any sensible rise of temperature in it, but 
would be absorbed by the eggs and accelerate their development just 88 

would result if the temperature of the water itself were to rise. 
The earlier runs of shad habitually spawn in a lower temperature 

tlian those that come later in the season. It may, therefore, well be 
that a difference in the rate of developxnent of different lots of eggs may 
come by inheritance. 

, service. 
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An investigation of the conditions other than temperature which 
modify or influence the rate of development iu the eggs of shad and 
other species of fish wouId furnish the subject of R frtlitful biological 
study, which would probably have important practical applications. 

In Table 111, prepared by W. 3'. Page, superintendent of propaga- 
tion, Central Station, will be found a very interesting summary, giving 
the average period of hatching under diEeren t temperatures from 83.50 
to 75.50. Prom this it mill be seen that while there is considerable 
variation in the period of hatching in different jars under the same con- 
ditions of temperature, yet the average time of incubation at  a given 
temperature is longer the lower the average temperatiire prevailing 
clurin g incubation. 

TABLE III.-8ummaiy of the pcriod of iiicubatioii of 485 jars of shad eggs hatcltrd at Centval 
Statioth. U. S. 1 W i  Commissiom, dttrimg 1883,1884, and 1885. 

Average tcmporaturo (dcgrecs of Fahron- 
heit) of hatching wnttor. 

From63.5to64.5 ............................ 
From 64.5 lo 65.5 ................. .: ......... 
From G6.5 to 50.5 ............................ 
From 60.5 to 57.6. .  .......................... 
From 67.5 to 58.6 ............................ 
From 68.5 to  69.5 ............................ 
Froti1 60.5 to GO 5 ...... : ..................... 
From 00.5 to 1x6.. .......................... 
Prom 01.6 to 02.6 ............................ 
From 02.6 to 03.5 ........... .-~... .......... 
From 03.5 t o  04.5.. .......................... 
From 04.5 to 05.5 ............................ 
From 06.6 b 00.5. ........................... 
From 00.5 to 61.6.. .......................... 
Prom 67.5 to 08.5. ........................... 
From 68.6 to tiD.5 ........................... 
Brom 00.6 to 70.5 ............................. 
Froin 70.5 to 71.6.. .......................... 
From 71.6 to 72.6 ............................ 
From 72 5 to  73.5 ............................ 
Froml3.6to74.6 ............................ 
Fmm74.5 to 7G.6 ............................ 

Period of incubatiou. 

Mndmum. 

a. h. 
13 10 
13 1st 
13 23 
11 23 
11 11 

10 22 
9 22 
10 16 
9 12 
8 11 
8 12 
7 14 

10 22g 

'B 1 2  
G 22 
0 18 
6 18 
4 21 ........... ........... 
4 a  -- 

13 23 
-- - 

...........I ........... 

Timber 
ofjars 
iatohiug 
at thie 
3mp't'ro 

1 
a 

21 
. I  

2 
11 
I9 
10 
23 
48 
74 

11 1 
72 

8 
15 
17 
33 
20 
2 ........ ................................ 

4 3  4 3  2 

771 8 48 17; 

- 
hverage 
)er cont- 
& g o  of 
lpgelost 
per  J~I*. 

99.9 
65.3 
46.7 
GO. 0 
49.0 
20.6 
21.7 
17.1 
32.7 
39. u 
22.0 
24.1 
22.2 

13. 6 
8.7 
9. 1 

20.0 
21.0 

8.6 

29.90 

13. a 

......... ......... 
-- 

The above 488 jars represent a total of 34,333,000 shad eggs. 

All who have been connected with the work of shad production have 
had occasion in diEerent seasons to noto the variations in tho dat,e 
when we first begin to get sipe eggs in any quantity, in the date at 
which production reaches the' maximum for the season, and in the 
period a t  which the season closes. This is instructively shown by W. 
F. Page in Table VI. It will be seen from that table that tho season o f  
1885 was remarlrably late. No eggs were taken up to April 25. On the 
corresponding date in 1884 the aggregate collected was 2,246,000, and 
in 1883 1,365,000. Tho season of 1884, which yielded the largest num- 
ber of eggs, terminated on May 24, while tho seasons of 1883 and 1885 
extended to June 8. 
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'YAISLP: I\'.-C'osynrtrfi1.o sfatciireiit of f h e  wntmber of shad eggs veceired ai Cenfvn2 Sintiow, 
D; 1s. Fish Comniiaaioir. 

........................ ........................ I__-- 
(*3joo0 I... ........ 

.......... 1 ............ 
....... ....I ::::: ....... ................... 
......................... 

3,000 

, (*) ............ 

___I__- 

1884. 1 1885. 

321,000 
(*) 

::4x, 000 
3ti0, 000 

1883. 

12,037, 000 

12 385 000 
............ 
' 12: 751: 000 

Dut,c. Rcccivcci 
in pnxt  24 

hours. 

Total ro- 
ceived to 

date. 

1:eccived 
in past 24 

houra. 

Total re. 
ccivocl to 

clnto. 

Total ra- 
ccired to 

dnto. 

12, 500 
37,500 

2?6.000 
307,500 
725, 000 
770,000 

I ,  0113.000 
1,103, 000 
1,3G5,000 

I, 435,000 
.......... 

12.50( 
25,00( 

1x7, 5nc 
82,601 

417, b0( 
45, 0oc 

233, 00C 
100, ooa 
172, 000 
(*) 
70,000 
(9 

30,000 
4a.000 

155,000 
GO,  000 

255,000 
22'5, 000 
277.000 

April 15.. .................. 
10 .................... 
17. ................... 
18 .................. 
19.. ................. 
20.. .................. 
21 .................... 
'2 ", ................... 
23. ................... 
24.. ................... 
x5 ................... 
28. ................... 
"7.. .................. 
28.. .................. 
29 .................... 
a0 .................... 

m y  1 .................... 
2. ................... 
3.. .................. 
4 .................... 
5 .................... 
0.. .................. 
7. ................... 
8. .................. 
D .................... 

10 .................... 
11 .................... 
12. ..... _-. .......... 
13 ............. L .  ..... 
14 .................... 
15 .................... 
10 .................... 
17 .................... 
18.. ................. 
I9 .................... 
20 .................... 
21 .................... 
22 .................... 
23 .................... 
24.. .................. 
25 .................... 
26. ................... 
27.. .................. 
28.. .................. 
29 .................. 
50.. .................. 
31 .................... 

June 1 .................... 
2. ................... 
3 .................... 
4: ................... 1 
6. ................... u 
7. ................... 
8 .................... 

30,000 
75,000 

290, 000 
545,000 
770, 000 

1,047,000 

??O, 000 

( S i  

I,lO9,000 
l*\ 

............ 
'3,240,000 . . . . . . .  
2, 810, 009 
3.409.000 1 
3,814,000 
:I, 704,000 
4,521,000 
5,331 000 
5, 8:m: 000 1 
7,004,000 1 
7. 904,000 
8. G70. 000 1 

(*) 
125, 000 
205.000 
('9 

550.000 
180. (io0 
210, 000 

........... 
1?8,000 
333, 000 . 

573,000 
5I)O, 000 
20;7,000 

on. 000 
617,000 
810,000 
508,000 

1,258, 000 

175,000 
4Or,,000 
475,000 

1,010,000 
400,000 
ti25 000 
050,000 
420,000 
(*) 

835, 000 
( * I  
3H0,000 
812, no0 
GOT,, 000 
825,000 
B"0, 000 
580,000 
245,000 
655,000 
4'15, 000 
415,000 

$10, OLIO 

i*i 
40,000 
I:\ 

.......... 
I ,  475,000 .......... 

......... 
nm, oon 

1,009,000 
I, 270, 000 ........ 

1,.543,000 
1,903.000 
I ,  772,000 
2.0117.000 

ixi? 000 
20, 000 

200,000 
425.000 

(*) ' ............ 
215,000 1,404. (IC0 

Gd5, 000 3, 063. 0110 

75 000 I 5. 742.000 
2,004 000 R ,  007, UGO 

0: 144: 000 ' ..... 
IO7, 000 
300,000 

I ,  204,000 
001, 000 

9; ti16 000 
10, 629. 000 I 

11, LXO, 000 
11,714,000 
12,304,000 
12,184,000 

4; 048; (!00 
5. 453. 000 210,000 5,952,000 

1, 5 i 3 , O O O  7.525, 000 
817,000 X, 342. COO 

u. 428, 0011 

404, ou0 10,4 r0, 000 
235, 000 IO, 703, 000 
413,000 , I1,11R,000 

1, oxo, 000 ' 
.se0,000 0, 0 y  000 

13, bii,'ooi 
13, M)D, ono 
........... 
14.X11,OOO 
15,410,000 
10,041,000 1 
16 501 000 
17: 141: 000 1 
17,3XG,000 
17 041.000 

18,701,000 1 
18: 3O7, 000 ' 

284; 000 
040.000 
767; 000 

900, 000 
(ion, 000 

075, on0 

100, 000 

* 758.000 

735, 000 

391,000 
297,000 

158.000 

........... (") ........... 1 il0?,000 

........... 883.000 

............ 
14 011 000' 
14: 394 000 
14 9x2 000 

1.5, O i l .  000 
10,382, 000 
10, 402.000 

I< 051: 0co 
410; 000 
204,000 
525,000 
180.000 
50,000 
316.000 

........... ! 5xI(:ooo 
GO$ 000 

JI?0.000 
411,000 
80.000 .......... .......... .......... 

. .  ........... ,(*) ............ 
........... (*) .......... ...........I 34i000 1 1G,490,000 ........... ........... 

650; 000 
173,000 
(*) 
1*) 

.......... ~. ......... ........... 
........... 10,53G, 000 . .......... (*) ............ (*) 

105,000 
.......... 
7,702,000 

.......... .......... 
7,762,000 .......... 

*None. , 

The aggregate production of eggs did not vary greatly in the three 
L(e&sons, but the production of young for distribution was larger in the 
86a80n just closed than in either of the preceding, 
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SUMXARY. 

The following is a summary of the work, so far as it came under my 
direction : 
The aggregate furnished for distribution was . __. . . . - - - .... . . - - -. . - -. - -. 20,732,000 
Lost on the way.. - - -  --. .- - - - -  -.--. . - --. .__ -. - - - -. -. - -. __. 1,861,000 

- ~ . . -. -. . . . . . ~ 18,871,000 

___. -. . . 
Actually planfed. - - - - - . . - - - . . - - - - . . - - - -. . - - - -. . - 

These were furnished as follows : 
By the Susquehauna River station (Battery Station) . . . - _ _ _  .'-. - -. - -. . . -. 5,%24,000 
By Potomac River stations (Central Station and Fort Washington). -. -. . 15,508,000 

. -. . -. 20,732,000 

In  making the distribution care has been taken to stock liberally the 
Potomsc, the Susqnehanna, and most of the  minor tributaries of the 
Chesspiake. Plants of 250,000 to 1,250,000 have been made in streams 
in Pennsylvania, Maryland, and Virginia, which it was supposed mould 
furnish suitable iiurseries for the young fry during the first summer of 
their life. 
The aggregate of the plants in the tributarios of the Chesapeake was 

about .____. _.._ .__ ._. ..--.. .----. -*.- - - - -  .--- -. -. .---.. .----. ..---. _. 8,000,000 
In tributaries of Narragansett Bay . - - _ _  - _ _ _  - .. . - -. . . . -. . - -. - - - - - - -. . __. . 625.000 
In Hudsou Eiver. - - - .. - -. . . . - . . - - - -. . - - . . - . - . . . - - - . . . - - . . . - - - . . . - - -. . -. . 1,250,000 
In tributaries of Albemarle Sound.. ---. ..---. ---. .-_. - -  -. .___.. __. - _. . -. 1,500,000 
In streams draining into the South Atlantio ..__ -. -. . __. . . . . -. . . - -. - . -. . 1,475,000 
In the Mississippi rcnd minor tributaries of tho Gulf of Mexico . . . . . - -. . .4,325,000 

The experiment of stocking with shad the Colorado River of the 
West, which was begun in 1884, has been coiititiued this season, and 
848,000 were sent out by car No. 2, in charge of George H. H. Moore, and 
planted in good condition. Should this experiment prove tmccessful, 
the shad fry deposited in 1884 should reappear as  mature fish in tho 
spring of 1887 or 1888. 

It is believed that the rivers of the Seattle region of Washington Terri- 
tory, draining into Puget Sound, can be successi'ully stocked with shah, 
and be made to furnish profitable fisheries, the importance of which to 
that region can be scarcely overestimated. With the view of making the 
experimmt, 900,000 vigorous fry were selected and sent out by car No. 2, 
in charge of Mr. George H. H. Moore, one of the most experienced and 
careful inessengers of the commission. The experiment was hazaklous, 
because the number of da#ys required for 8 uninterrupted transit front 
Washington, D. O., to Seattle, Wash., niarks the limit of time during 
which the shad can.be transported with safety. A detention of three 
d a p  by the washing away of a bridge resulted in almost total loss, 
only 5.0,OOO being alive when the oar reached Portmland, Oreg. Those 
were planted in the'willamette River, at that point. 

-- 
Total. - -. -. -. -. . . -. e -. - - - - - - . . - - -. . . - - - -. - - - - -. . - -. -. 

' 

WASHINGTON, D. U., 8eptember 15,1885. 



TABLE V.-Daily regWw of eggs received andjFah hatched at Central Station, U. S. Fish Corninisawn, seaaon of 1885. 

Hour 
of 
W. 

Date. 

-- 
.%a. 
16 
16 
16 
15 30 

1. h 
13 45 
17 
20 
7 . ~. . . . 

Apr.20 
Apr. 22 
Apr.22 
Apr.24 
Apr. 24 

Fort  Wkeliington seine ......-. 
.-. ._.do .._... ._.. .-.__....... 
Fort Washington Station. -. . . - 
Fort Washington seine. - - - ~. . . . 
Fort Washington Station. ~ ~. . . 

. 

. 
._..... 

21 
21 
11 
8 
8 
8 
8 

..-...... .-.. .. 
May 2 9 

May 2 16 
May 4 11 
Nay 4 9 
May 5 10 
May 6 6 

May 3 20 

10 .__ ... do ._____ ._. . -. . ~. . . . -. . . . 
15 30 .__... do . . . -. . _ _  ___. . ____. ._. . ~. 
1530 .__. do ... ..____ ___..__ __... __ .  

620 
610 
610 

6 'May 9 
13 I ~ a y  9 
11 30 Nay 9 
10 IMav 9 

4 
6 
G 
4 

- 
b 
iL 
% 
0 8  

8 
gs 
;z - 

None. 

40,000 
65,000 
70.000 
78,000 
39,000 

LOO, 000 
LOO, 000 
68,000 
70,000 
105,000 
75,004 
6,000 

72,000 
96.000 
45,000 
55,00@ 
GO, ooc 
21,000 

18, ooc 
25,000 
78,000 
85, UOC 
118. ooc 
80,000 
64.000 
60, OOC 
50,000 
40,000 

LOO, 000 
100, 000 
100,000 

. . . . . - . 
25. DOC 

- 
c 

- 
4 
U 

z 
0 
I 
w 

i - 
1 
2 
3 
4 
5 

- 6  
7 
8 
9 

10 
11 
12 
13 
-14 
15 
16 
17 
18 
19 
20 
21 n 
23 
24 
25 
26 
27 

29 
30 
31 
32 
33 
34 
95 
36 

m 

6 . 0  Eggs taken. I Eggs receired.; IC& Temperature 
during incnba 

tion. 

Period of hatohig. 

Began. 1 End@. 

- 
Date. 

I - 
Av. 

- 
._... ._... __._. 
59.8 
59.8 
59.8 
59.8 
59.8 
29. 7 
59.8 
59.8 
59.8 
59.8 
59. R 
59.8 
59.8 
59.6 
59.5 
59. 5 
59.5 

59.7 
59. 7 
59.7 
59.7 
59.7 
60.5 
60.5 
60.5 
GO. 5 
60 
60.5 
60.5 
60 
60 
60 

.__. 

-- 

&as 

- 
.... ..-- ...- 

62 

62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
60 
60 
60 

62 
62 
62 
62 
62 
62 
62 
62 
02 
62 
62 
62 
62 
62 
fi2 

ea 

... 

- 
Ein. 

- 
..__. ._... ..__. 

58 
58 
58 
.58 
58 
58 
59 
59 
59 
59 
59 
59 
59 
69 
59 
59 
59 

59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 

__-.. 

__ 

Date. 

__ 

. . . . . . - 
_....__ 

Apr. 20 
Apr. 21 
Apr. 21 
Apr. 2.3 

Apr. '24 
Apr. 24 
Apr. 24 

......_ 

__._.-_ - -. . . - . 
._...- 
Apr. 26 
Apr. 26 
Apr. 26 
Apr. 27 
Apr. 27 
. . . . . - - 
.....__ 
__...__ 
.....__ 
.....__ 
Apr. 30 
Apr. 29 
Apr. 29 
__...._ - -. . . - __..._. .....__ - -. . - - - 
-_...__ 
_...._. 
Mar 1 
M a i  2 
. . . . . . . - 
....... ~ 

3 000 

Noua 
50,000 
75,000 
75,000 
90,000 
40,000 
105,000 
105,000 

115,000 
15,000 

Ndna 

80,000 
70,000 

8,000 
80,000 
98,000 
45,000 
75,000 
90 000 

& l e .  
25,000 
75,000 
90. 000 
25,000 
92.000 
95,000 
92.000 
85,000 
Gs, 000 
70,000 
50, uoo 
40,000 
?5,000 
05,000 
so ,  000 

B '1 

B 1  
B 2  
B 3  
B 5  
B 6  
B 4  
B 7  
B 31 
B 30 
B 29 
B 28 
B 10 
B 11 
B 12 
B 1  
B 2  
B 3  

B 4  
B 5  
B 6  
n 7  
B 31 
B 30 
I3 29 

B 27 
B 26 
B 17 
G 18 
B 19 
B 20 
B 21 

I._._ 

.... 

n 28 

5.000 
35.000 
20,000 
10,000 

100,000 
110,000 
100,000 
45,000 

125,000 
115,000 
85,000 
75, OOO 

130,000 
195,000 

9,000 
95,000 

100,000 

Apr. 28 
Apr. 28 
Apr. 29 
Apr. 29 
Apr. 29 
Apr. 30 
Apr. 30 
Apr. 30 
May 1 
May 2 
May 2 
May 2 
May 3 
May 3 
May 3 

May 
Nay 6 
May 5 
Maj, 5 
May 6 
May 7 
May 8 

8 
May 8 
May 8 
May 8 
Nay 7 
May 8 
Vay 8 
Mmy 8 

w? ; 
. ~. . . . ~ 

LO a" npr.o.J 
20 301 Apr. 25 
24 30,  AD^. e5 ..--..do .....--.---.-..*......--. I. 

16 1 ___... do .____..._....__.....__.. 1 .._.._. 
16 ...-.. do . _ _  - -. . . . . . . . - -. . . . . . - -. . - - - ~. . 
16 ..__..do . . - - __. ___. . . _ _  ... . _ _  -. . _ _  - -. . . 
16 Fort Washingtan seine __.. . ~ .. 620 
16  do . ~. - _ _  .. .__. ._ _. _ _  .._ _. . 620 

I Abr.28 _.___ Abr.29 ..._ Apr.29 ._..__ Appr.29 
.._.. Ap7.30 
3 May 1 

23 40 May 1 
2'2 20 May .I 
__... May 1 
____. Mav 2 

705; 000 
95,000 

112,000 
112.000 
77. OIlO 10 

16 
16 

16 
16 

ie 

1. ._- . .do . -. . ~. . . . . .. . - -  ~. . . ~ ~. . . . ~. . . . . 
1 Fort Washington seine . . . . . . . . 
1.. . - - .do . . . . -. . - - - ~. . . ~. . . . . . . . . 

ForL Washington Station ... . ~. . . -. . ~. 1 _ _ _ _ _ . d o  . ___. . _ _ _ _ _  ~ .______. ~ .. . . __. . . . 

610 
610 

: . . . . . .do . . . . . .  ~ ___..._.__.. ~ .__,._...__ 
...-..I?djl's 4 '  

I ...... !May 4 
...... !May 4 117; OM) ~ - . . . . . , 



8'7 1 ............... May 4 
38 ........ May 5 a 1:- ....... I::::::kav 5 l  jo 

jl.3 
51.3 
11.3 
51.3 
5 1 . 3 .  
61.6 
61.6 
61.6 
61.6 
61.6 
61.6 
61.6 
61.6 
62- 
62- 
62 - 
62- 

62- 
62- 
62- 
62 
62 
62- 
62- 
62- 
65- 
62- 
62- 
62 
62 
62- 
62- 
62- 
63 
62- 
62- 
62- 
6 2  
(i2 
62.6 
62.5 
63.1 
63.1 
63.1 
63.1 
63 
63 

...... : ....... ....... ....... 
8 1st 
8 t ....... ....... ....... ...... ....... 

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

. .___ _. ....... 

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

....... 

....... 

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

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

. ___. _. ....... 

....... 

....... 
8 19 
8 10 
7 1% 
8164 
8184 

_._ .__. 
....... 
....... 
....... 
....... 
....... 

....... 

....... 

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

....... 

....... 

....... 

6 1.- _ _ _ _ d o  ................................ 
6 , : .... .do ................................ 
6 ..... do ............ :-. .. :.--... ...... 
6 I ..... do ............................... 
6 FortWashington seine ......... 61C 
6 ..... do ........................ 610 
6 Fort  Washington Station. ..... ~. ....... 
6 _ _ _ _ _ . d o  ..................... .__'.___ .... 
6 ..... do .................... .: ......... 
6 ..... do .................. __.__/____ .... 
6 ..... .do ........................ '. ....... 
6 Fort  Washington seine. ...... ..I 620 
6 ...... do ....................... 620 

6 1 ...... do ........................ 1: ....... 

77,000 
126,000 
113,000 
119,OUO 
79,000 

120,000 
116, OUO 
120,000 
114,000 
9?,000 
63,000 
62,000 

103,000 

84,000 

70,000 
115,000 
105. or0 

47,000 
s3,ooo 
91.000 

107, oon 
84, on0 

100,000 
90,000 
57.000 
58.000 
98,000 
60,000 
99, 000 
70, 000 
70. 000 

70,000 

84, GOO 

1;2,000 

Sone. 
Xone. 

80,000 

80, 000 
110,000 
85,000 

100,000 
95,000 
8.5. 000 
90,000 
75,000 
90,000 

110.000 
75.000 
50,000 
60, 000 
45,000 
95,000 
75, GOO 
60,000 
75,000 
98,000 

112,000 
'io, 000 
85,000 

120.000 
100.000 

'5,000 

9S9 00D 

1 ~ 0 , 0 0 0  

40 
41 
42 
43 
44 

*See orate card. 

._.. _ _ _ .  _ _ _ _ _ _  Ma? 5 
May 3 1630 May 5 
Kay 3 1630 May 5 ............... May 6 
............... May 6 

70,000 
00,000 
00,000 
10,uoo 
77,000 
75,000 
80,000 
D2, 000 
60,000 
eo, 000 
80,000 
5i, 000 
43,000 
95,000 
50,000 
85,000 

56,000 

60,000 
io ,  000 
68,000 

55,000 

....... 

...... 

77,000 
~5~ ooe 
18, 000 
EO. 000 
Si, 000 
7.5, 000 
77,000 
7j3 000 
80' 000 

~0,000 
IO,  000 

io, 000 
49,000 
55,000 
45.000 
60, no0 
57,000 
60,000 
75,000 
92,000 

100, OOJ 
65,000 
so, 000 

100,000 
95.000 
95,000 
$3,000 

53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
88 
69 
70 
71 
72 
73 
74 
75 
76 
77 

79 
80 
81 
82 
63 
e4 
85 
86 

78 

3 22 
3 1  
3 2  
3 3  
B 16 
B 15 
6 4  
6 5  
B 6  
6 7  
B 10 
B 11 
B 12 

13 

6 if 
C 13 
C 1 4  
..... 
c -iE c 2c c 21 

F ;  
F :  
F '  
F ;  
F 3: 
F 31 
F 3( 
F 2s 
F 2t 

F ?( 
F 2- 
F 2: 
F 2: 
F 2  
F 2( 
B 1 1  
B 3  
B 3( 
B 
B :  
B :  
B i  
B '  ~i 

g !  

F 2; 

............... Ma? 7 

............... May 7 .__ ..____ _ _ _ _ _ _  May 7 

............... May 7 

............... May 7 

............... May 7 _ _ _ _  .___ ._ _ _ _ _  May 7 ................ May 7 

.__ ._.__ ._____ May 7 ............... May 7 ............... May 7 ............... May 7 _ _ _ _ _ _  __. .____. May 7 

............... May 7 

............... May 7 

............... May 7 ............... Hay 7 _ _ _  _ _ _ _ _  _ _ _ _ _ _  May 7 ............... Xay 7 ............... May 7 
May 6 20 . May 7 
May 6 20 May 7 
Nay 6 !830 May 7 
May 5 C330 May 7 
May 6 1830 May 7 

............... May 9 

............... May 9 ............... May 10 ............... Nay 10 ............... May 10 ............... Yay 10 ............... May 10 ,_ .............. May 10 

......... _.___.I Milay 8 

Kay 8 
May 8 
Kay 8 
May 8 
May 8 
Hay 8 
May 9 
Mar 9 
M a l  9 
Hay 9 
May 9 
Nay 9 
May 9 
Map 9 
Xay 11 
May 11 
May 11 
May 11 

.6 
6 

..... do ........................ I ..... _ _ . I  1 ...... do .................... _.__!.._ ..... 
.6 .. do ........... _ _ _ _ _ _ _ _ _ . _ _ I  ........ 
I6 .do ........................ 1 ........ 
to ...................... !._ ...... 
I 6  ....... do ................................ 
20 I ...... do ............................... 
20 I ...... do ................................ 
20 ...... do ............................... I 
20 _ _ _ . - . d o  ................................ 
20 ..... .do ............................... 
20 ...... do ............................... 
20 ...... do ................................. 
20 ...... do ................................ 
20 ..... do ................................ 
20 ...... do ................................ 
20 ...... do ................................ 
20 ................................ 
20 ...... do ................................. 
20 Fort Washington seine. ~ -. . 630 
20  do ........................ 630 
20 _ _ _ _ _ . d o  ........................ 630 
20 _ _ _ _ _ . d o  ........................ 620 
20 ..... do ........................ 630 
16 Fort Washington Station _ _ _ _  _ _  ._. .___ 
16 ...... do ................................ 
16 ..... ,do ................................ 
15 30 Fort  Washington seine. ............... 
1530 ...... do ................................ 
15 30 ...... do ................................ 
15 80 ...... do ............................... 
15 30 ..... do ................................ 
15 30 Fort  Washington Station. ............. 

16 \:::...do ........................ I. ....... ....... 
May 11 
May 11 
Mak l l  
May 11 

Nay 11 
May 1( 
May 1( 
Nay 11 
May 11 
May 11 
May 1( 
Mar I (  
Xa$1( 

May 1: 
May 11 
Map 11 
May 1: 
&lay 1: 

May 1: 

May 1: 
May 1. 
May 1: 
May 1 
May 1 

...... 

&fay 11 
...... 

Hay 1: 

M a i  1: 
May 1: 

112.000 
105,000 
l l E , O O O  
124,000 
111,000 
118.000 
125,000 
110.000 
125,000 
95, 000 

112,000 
100,000 
100,000 
105,000 
104 000 
N O ,  000 
110.00D 
125.000 
105,OCO 
90,060 
77,000 
55,000 

15,000 
90.000 
85,000 

112.000 
125.000 
100,000 
115,OGO 
120,000 
115.000 
125.000 
100,000 

12j.000 

4 
9 
9 
9 
9 
9 

17 
15 
19 
15 
19 
21 
15 
15 
7 
9 

10 
10 

...... 
IO  
10 
10 
14 

8 
10 
10 
8 
8 
8 

11 
15 
10 
'I ...... 

17 
8 
8 
7 

15 
7 

11 
11 
10 
9 
6 
6 

10 
10 

Nay 10 
rIay 12 
Nay 12 
uay 12 ua- 12 
bhy 11 
Uav 13 
Uay 13 
blay 13 
Kay 13 
gay 13 

gay 12 
Kay 13 
May 14 
May lf 
Hay 1. 
x a y  1: 

May 15 
May 15 

Kay 12 

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

May 15 
May 15 
May 15 
May 15 
Maj, 15 
Yny 15 
May 14 
May 14 
May 14 
May 15 
Map 14 
May 14 
M i y  15 
May 14 
Xay 15 
Nag 15 
Mar  14 
Ma? 14  
M i y  15 
May 15 
&fay li 
Nay 16 
May i e  
May 10 
Mav 18 
Ma; 1 8  
M a i  1: 
May 1: 

14 
6 

13 
7 

11 
17 
8 

13 
6 
7 
8 
7 
7 

13 
8 
7 
6 

13 
.... 
.... 
5 
7 
5 

13 
15 
7 
6 
5 

15 
5 
8 

13 
15 
6 
5 

15 
15 
6 

10 
11 
13 
13 
6 
7 
5 
6 
4 3  
6 
7 

14 

62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 

..-_ __.. 
62 
62 
62 
63 
63 
62 
62 
62 
62 
62 
62 
63 
63 
G2 
68 
62 
63 
62 
62 
62 
63 
63 
66 
61 
6G 
66 
66 
66 
66 
66 

59 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
61 
61 
61 
61 

.... 

._.. 
61 
61 
61 
61 
61 
61 
61 
61 
61 

61 
61 
61 
61 
61 
61 
61 
61 
61 
61 
61 
61 
62 
62 
62 
62 
62 
62 
62 
62 

61 



TABLE V.-Daily register of eggs received and jish 7tateRed a t  Central Staiion, U. 8. Fish Comniission, 8ea8o?c "of 1885-Continued. 

624- 
63 
63.1 

_ _ _ _ _ _  
...... 
...... 

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

63.3 
63.3 
63.3 
63.3 
63.6 
ti3.G 
63.6 
63.!+ 
63.8 
63.6 
63. 6 
6 3 . G  
63.6 
63.6 
63.6 
63.6 
63. 64-f 

............ 
.___._ 
...... 
...... 
_.__ _ _  
7 I$ 
7 0Q 
G 231 
i la+ 
7 11) _.____ 
...... 
. _ _ _  

_ _ _ _ _ _  
.___._ 
. _  _ _ _ _  

...... 

...... 

- 
z 
.% 
J u 
* E  

8% 
5 
R __ 

80, 0ao 
60,000 
80,000 
9P,000 
95,000 

100,000 
85, 000 

120,000 
110,000 
90,000 
is, 000 

1~0,000 
17, 000 
DO, 000 
90,000 
78,000 

, si, Ob0 
100,000 
90,000 

IOU, 000 
98, oou 
(12,000 
9s. ono 
GO, ooa 
,!3, ooa 
'0, ooa 
i s ,  OW 
w, 000 
co. ooa 
Y5, 0UL 
85.000 
95,001 
FO. OUL 
42, 0oc 
9s, 00[ 
io, oat 

- 

% 
52 
3 

I n w  

P 

x 

80,000 
70,000 
65.000 
95,000 
80.000 
65,000 
78, 000 
05,000 
85,000 
~0,000 
IO, 000 
05 000 
68: 000 
75,000 
80,000 
T i ,  000 
i2,000 
'20. 01)O 

- 

Period of hatching. 
- 
Eour 
of 

day. 

Began. Ended. 
- 
Hour 
If dag 

__- 
Date. biil. 

- 
62 
82 
62 
62 
62 
62 
6 2  
62 
62 
62 
62 

62 
62 

62 
62 
62 
62 
69 
62  
62 
62  
G? 
62 
61 
6 2  
G? 
6 2  
62 
62 
62 
Gi) 
62 
6 2  

.._. 

..__ 

.... 

Lax. 

- 
66 
66 
E4 
64 
6G 
66 
64 
66 
63 
64 
66 

G6 
66 

GG 
66 
66 
66 
67 
67 
07 
68 
68 
G i  
66 
G7 
67 
67 
67 
67 
68 
68 

68 

._. 

... 

._.- 

68 

/---I--- 

____.do  ................................ ~ 105,000 

____ 

Fort Wnshington Station.. ... .I.. ....... 120,000 
..... do .  ............................... 125,000 
..... do ................................ 105,000 

.... a0 ................................ 112,000 

..... do ................................ 119,000 

..... do ................................ n5,ooo 

-I- 
8. n,. 
15 30 
15 30 
15 30 
I5 30 
15 30 
15 31) 
15 30 
15 30 
15 31) 
15 30 
I5 30 
16 
16 
16 
16 
16 
16 
16 
1G 
1G 
16 
16 
16 
16 
16 
10 
1 G  
16 
10 
I6 
16 
16 
lti 
l G  
lti 
IG 

h. m. 
IO 
10 
10 
6 

15 
10 

h. m. 
5 

14 
7 
7 

20 
9 
8 
9 
13 
16 
17 
...... 
...... 

9 
8 

13 
6 
7 
8 

20 
19 
18 
6 
9 

20 

20 
20 
20 
19 
19 
8 
8 
9 
14 

...... 

n 

B i  
B 10 
B 11 
B 12 
B 13 
B 14 
B I5 
B 29 
B 26 
B 27 
B 26 
B 17 
B 18 
B 19 
B 20 
B 21 
E 22 c 17 c 18 c 19 
B 30 
B 31 

c 20 c l e  c 15 

~1 i e  

May 18 
May 17 
M i y  16 
May 16 
May 16 
May 17 
Mag 16 
May 17 
May 15 
May 16 
Mag 17 

..... 
10 
6 
6 
6 

.... 
May 13 
May 13 
&lay 13 
May 13 

Nay 15 
May 15 

May 15 
Blny 15 

Alny 16 

.Uay 16 

..... 

....... 

....... 

May 15 
Brap 15 

May 15 
Xlay 16 

bray 16 

..... 
6 

13 

13 
8 
6 
8 
7 

..... 

; 

....... 
May 18 

May 18 
May 18 
Nay 18 
May 18 
Nay 1 E  
N:ISY in 
Nay I E  
May 19 
M a y  1s 
May I €  
May I€ 
x a v  16 
Ma? l e  
May 16 
Nav If 
nmj- 1 6  
x ag  1s 
May I t  
&Cay 2( 
Nay 2( 

May 16 
...... 

........... 
63.1 ._____ 
63.1 ._____ ..... do .................. ......I ....... 

Fort Washington Station. ..... j ....... 
..... do .... ................. I ....... 
..... do ........................ 1.. ..... 
..... do ............ ._____......I ....... 
... . .do ............................... i5: 000 

80,000 
E.5.000 
65,000 
SO, 000 
50, uoo 
80,000 
5.5.000 

..... d o  ....................... 
Fort Wnshicgton seine.. ..... .' 
..... do ....................... 
... ..do ........................ 
...... do ........................ 
..... do ....................... 
Fort Washington Station ....... 
..... dO ......................... 

7 
7 
i .  
7 ; 
7 
7 
i 
i 
7 

13 
13 

Go:o00 c 1 4  
23,000 c 13 
68,000 C 1 2  
45,000 , D li 
60,000 D IF 
60, OU0 i) I C  
811 000 D IC 
3i:000 ' D 1: 
b0.000 I3 1 

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

..... 110 .............................. 

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

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

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

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

..... do .............................. 
Fort Washington seine ........ 615 ....... do ....................... ) G2" 50;OOO €3 i 



6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

B 3 
B 4 
B 5 
B 6 
B 7 
B 29 
B 28 
B 27 
B 26 
B 18 
B 21 

May17 
May17 
May17 
May17 
May17 
May18 
May18 
May18 
May18 
May18 
May18 

82,000 
000 

30,000 
Z8, 000 
50,000 
80,000 
58,000 
6U, 000 
42,000 
72,000 
90,000 
50,000 
40,000 
None. 
00,000 
so, 000 
55,000 
35,000 
55,000 
85,000 
58, coo 
80, 000 
90,000 
65,000 
90,000 
78,000 
75,000 
55,000 
45, coo 
60,000 
90, 000 
63,000 
28,000 
go, on0 
60,000 
60,000 
90,000 
48,000 
75,000 
60, oon 
75.000 
77.000 
92,000 
95,000 
102,000 
Ai, 000 

75,000 

35,000 
17,000 

70,000 

Fort Washington'Station. -. . ._ . -. . . . -. .__... do ._._. . _..- 1 - .... . . _ _  _. . . . - -. . - ~. 
. -. -.do ~ - - - - -. . -. . _ _ _  - -. - -. . -. . . -. ._ ~ -. 
___.__do .__..__..__.__..______.. _..____ ~ 

_ _ _ _ _ _ d o  _ _ _ _ _ _  ~ __.___ ~ ...______. .______ ~ 

Fort Washington seine . .._ .. _. 61.50 
_ _ _ _ _ _ d o  _____.__ ~ ._.._________._ 6L50 
Fort Washin,&on Station ._.___ __...._. 

____. .do ._._ -. . ._. . - - - .. - - -. . . . . _ _ _ _ _ _  ~. 
~ -. ... do . -. . . ~. . - -. - -. . -. . . . . -. - -. - -. -. 
.___- .do .  _. . __. - - .. __. ..__ __. __. . ._. . . _ _  
.__-- .do ~ - - - ~ - - - -. - _ _  - - - - - -. . . . . . -. . - -. 
 do ___. ~ ____.____.___..___. _..____. 
Fort Washington seine. -. . . . . . 
Sort Washington Station .___.. . ....._. 
.____.do  _ _ _  _ _ _  .___ ___. _ _  - - .. . _ _ _  . . . . . - -. 
.___- .do  _ _ _ _  - ~. __. - _ _  - _ _  .__. _ _  ._ .____. -. 
Fort Washington seine .____. .. 
Fort Washington Station ._..__ . ._. .. . . 
._._. .do ._____ __-. --  .-*__. ._ .__. ._. ... . . 
. -. -.do - - - ~. . . -. - -. - - - - - -. _ _  -. . . . -. . - -. 
.-.--.do . - -. . . . - - ~ ~. . -. -. . . . . -. . . . . . . . . . 
_ _ _ _ _ . d o  _ _ _  _ _ _ _ _ _ _  __.__ ___...___ ......._ 
Fort Washington seine ..______ . ______ .  

.___..do . _ _  - -. .. .- -. . .-- _. _.__ .. ~ - _. . - - .  
____- .do  . -. ~. -. _. - - _  - .__. . .... ._ . _ _  _ _  - _ _  
Fort Washington Station ..__.. __... R. 
. -.do . -. -. -. -. - - - . . . - _. . -. . -. . - -. . . . . 
-__-- .do . -. - -. - _ _  - - -. _ _  - -. . __. . . . - -. . - -. 
.._--.do . - ~ ~ -. - - - - - -. . . , - -. . . -. . . - -. . -. . 
____. .do  .____- ._ -__. .__.._ . ~ .___ ~. 
Fort Wmhington seine .____. __I_ - -. . . . . 
 do ~. - - -. . -- - . - _-. - - - . . .. . - 
Fort Washington Station -. . . . .I : 1 1. -. 

. _ _ _ _ . d o  .._-. ~ ___......._--.. --.I 

.____ do ___.___.. __.__ ._.__..__. 1:::::::: 
Fort Washington seine _ _ _ _ _ _  _ _  700 

_____.do  _ _ _ _ _ _  .____.._.__.______ 700 
Fort Washington Station .__. .. . _ _  _ _  -. . 

. __ - - .do  . _ _  -. . ~ _ _ _ _ _  ..._. . . . ~. _ _  ~. . _ _  . . . 

. ..--.do ~ 

Fort Washington seine __.___ ..l'-'%--' _ _ _ _ _ _  do .... _..- ~ ---..._ _ _  ___. _ _  
Fort Washington Station.. . . ._I_. ~. .- _ _  
. _ _ _ _ _ d o  _____ . .____- ._____~__ .__ l .  _ _  ..__. 
Fort Washington seine ... - -. -. I. ~ ~. . . -. ...... do ~ .____._...._._...._ _._. 100 

_____\do ~ _____.__._._.___ ~ .__.._ 700 _..___ d0 ~ ____......__ ~ ._.__.._._ 690 _..._. do .__ ._... ~ ...-.--.._..__. i 700 

620 

630 

. . . 

-. - - - - - - - -. - - - -. . -. . . 
700 

60,000 
65,000 
65,000 
60,000 
40,000 
TO, 000 
55,000 
40,000 
30.000 
55,000 
50,000 
30,000 

64 000 
80,OFO 
55, 000 
25, ow 
52,000 
80,060 
60,000 
75, ou0 
75, OOC 
78, OOC 
av OOC 
78,001 
65,00( 
50,00( 
45,001 
72,00( 
85,001 
80,001 
25,001 
8 5 , O O I  
60,001 
57,001 
90,001 
48,001 
75,001 
60,001 
75,001 
77,001 
92,00( 
95,001 

102, 00( 
44,OOf 

11,00( 

20,000 
.__. . 

30, OM 
17, OM 

60,00( 

115,000 
,100,000 

98,000 
95,000 
77,000 
9P, 000 
63,000 
77,000 
91,000 
98,000 

119,000 
77,000 
56,000 
65,000 

125,000 
120,000 
105,000 
40,000 
65,000 

110,000 
90,000 

110,000 
120,000 
100,000 
105,000 
95,000 

110,000 
112,000 
112,000 
100,000 
105,000 
100,000 
28,000 

112,000 
112,000 
100,000 
100,000 
50,000 

115.000 
105,000 
1?0,000 
78.000 
95,000 
98, 000 

105,000 
45,000 
35,000 
77,000 
78,000 
75,000 

'Shipped (as eggs) to Fred Mather. IT. Y., 7 p. n 

_..... 
B 19 
B 20 
B 21 
E 2 
E 5 
E 32 
E 28 
E 27 
E 26 
E 17 
E 18 
E 19 
E 20 
E 21 
E 16 
E 15 
E 14 

._... _-. 
May19 
May19 
Xay19 
May19 
May 19 
May19 
May10 
May19 
May19 
May 19 
May19 
May19 
May20 
May20 
May20 
Mag 19 
May19 

E 19 
E 20 
E 21 
E 17 

E 19 
E 20 
E 23 
E 22 
E 21 
E 20 
E 19 

E 18 

13 
11 
I1 
I1 
11 
14 
10 
14 
14 
13 
14 
13 
13 

9 
9 
8 

13 
14 
13 
14 
13 
13 
17 
16 
18 
14 
14 
14 
17 
20 
12 
12 
12 

_ _ _ _ _ .  

4; 
8 
8 
8 
8 
8 
8 
8 
8 
8 

17 
16 
16 
16 
16 

May= 
N a y  2 2  
M a y  2? 
May23 

May2: 
May21 
&fay25 
May24 
May24 
May24 
Mag24 

Nay228 

Kay 20 
cay 20 
gay 20 
Kay 20 
Kay 19 
bray 20 
May 19 
May 20 
May 20 
May 20 
May 20 
May 20 
May 20 

May 21 
May 21 
May 20 
Mag 21 
May 22 
May 22 
May 22 
May 22 

May 21 
May 23 
May 22 
May 22 
May 23 
May 26 
May 2: 
May 2: 
May 24 
May 24 
May 24 
May 24 
May 24 
May 21 
May 2: 
May 2i 
May 2: 
May 2/ 
May 2( 
May 2( 
May 2( 
May 2( 
May 2: 
May 2; 
May 2: 
May 2: 
May 2' 

_-...-- 

May 21 

14 

21 
15 
21 
9 
9 

15 
9 
9 
9 .  

9 
8 

16 
17 
14 
15 
11 
11 
16 
18 
17 
12 
6 
4 
4 
4 
11 
15 
7 
6 

. 6  
8 

15 
8 

11. 
8 

10 
5 
5 
8 
8 

16 30 
6 
7 

15 
7 

.--.... 

68 
68 
68 
68 
68 
68 
68 
68 
68 
68 
68 
68 
68 

68 
68 
68 
68 
70 
70 
70 
70 
68 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 

_-. 

i o  

62 
62 
62 
62 

4 2  
-62 
61 
62 
62 
62 
62 
62 
62 

62 
62 
62 
65 
65 
65 
65 
65 
65 
66 
66 
66 
66 
66 
66 
66 
66 
68 
68 
68 
68 
68 
68 
68 
68 
68 
68 
70 
70 
70 
70 
70 
70 
70 
70 
70 

..__. 

65 ....'.. 
65 .__... 
65 ____.. 
65 __..__ 
65 ...... 
65 6 19 
65 6 1  
65 .._... 
65 __.__. 
65 ._.... 
65 _ _ _ _ _ _  
65 .__... 
65 ___.._ 
66.5 ___.__ 
66.5 ___.__ 
66.5 .. :. .. 
07 6 3 

- - - - -. . . -. . . 

G7+ .._.__ 
674- ...... 
67f ...... 
68 ___.__ 
68 ...___ 
68 _ _ _ _ _ _  
68 ____.. 
68 ____.. 
68 ..._.._ 
68 ._____ 
68 _ _ _ _ _ _  
69 __.... 
69 ...___ 
69 ...... 
69 .____. 
69 _____. 
69.5 5 21 
69.5 5 14 
69.5 _ _ _ _ _ _  
69.5 .___. 
69.6 .____. 
70.5 5 
70.5 4 23+ 
70.5 __.__. 
70.5 _ _ _ _ _ _  
70.5 .__.__ 
70 5 5 11' 
70:5 5 14' 
78.5 4 204 
70.5 1 5  11 



- 
d 
3 
%! 
0 

& 
w 

G - 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
101 
192 
193 
194 
195 
196 
197 
198 
199 
zoo 
201 
202 
203 
204 

205 
206 

Hay 23 
K a y 3  

Kay 24 
Hay24 

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

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

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

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

.............. 
Hay 25 
May25 
May25 
May25 .............. .............. ............. 
............. 
May26 
May 27 
May26 
M8y 26 
May20 

 TAB^ Y.-Daily register of eggs veceived and I;Sh katclccd at Central Station, U. S. risk Commissisn, ueaaon of 1-Continued. 

20 May25 
1830 May25 16 

May25 16 
May25 16 

21 May26 16 
21 May26 16 

May26 16 
May26 16 
May26 16 

2045 May 27 16 
2045 May27 IS' 
22 Nay27 16 
2330 May27 16 

May27 16 
May 27 16 
May 27 16 
May27 16 

20 . May 28 16 
2040 May28 16 
2030 May28 16 
2030 May28 16 _ _ _ _ _ _  May28 16 

Eggs taken. I Eggs received 
I 

Hon 

day. 

I 
Hour' 

...... do ........................ 
Fort  Washington Station. __.  _ _  ...... do ............................... 
Fort Washington seine. ........ 
...... do ......................... 
Fort  Washington Station. ...... do ................................ 
.... ..a0 ................................. 
Fort Washington seine. ........ ..... .do ........................ .... -.do ........................ 

700 . __. . 
700 
i o 0  

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

670 
670 
670 

... _...(._ .... j~~~~~ I l 6  

.............. May28 ,16  

Fort Washington aeine ___. . _ _ _  ..... .do ....................... 
...... do ....................... 
.... .do ....................... 
Fort Washin4on (Mosley's 

Fort  Washmeton Station 
Point) Station. 

690 
710 
690 
600 . ~ -. . - - 

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

...... do ......................... 6io 
Fort  Washington Station.. .... 1. -1. .... 
...... do ........................I ........ ...... do ................................ 

...... do . ----: .................. I ........ 

72,000 
35, 000 
50,000 
60, UUO 
35,000 
El, 000 

100,000 
45,000 

105,000 
60,000 
85,000 
90, 000 
35,000 

r8 ,OUO 
70,000 
70,000 
72,000 
85.000 
98,800 
84,000 
90,000 
'io, 000 
30,000 

100,000 
112, 000 
so, no0 
SO, 000 

112,000 
85,000 
4-?,000 
63,000 

"77,000 

95,000 
110,000 

1 9  000 

72,000 
33,000 
48,000 
57,000 

17, 000 
97,000 

55.000 
75,000 
84,000 
28,000 

100,000 
75,000 
70, om 
i o ,  000 
n , o o o  
65,000 
so, 000 
77,000 
8*, 000 
62,000 
22,000 
90,000 

100,000 
77,000 
'6 coo 
95,000 
75,000 
40,000 
(io, 000 
71,000 

62,000 
95,000 

F, 000 

i5, or0 
15,000 

69,000 
33,000 
45.000 
56,000 

13,000 
96, 000 
4& 000 
66, 000 
55,000 
75, aoo 
81,000 
28.000 

100,000 
75.000 
70, 000 
'io, 000 
72# 000 
85,000 
26, 000 
4 7,000 
st, 000 
62,000 
22,000 
90,000 

100,000 
77,000 
75, oen 
00,000 
75,000 
40,000 
60. OdO 
77,000 

77,000 
85,000 

g, 000 

E 18 
E 17 
E 16 
E 15 
E 14 
E 13 
E 12 
E 11 
E 10 
E O  
E 17 
E 18 
E 1 9  
E 20 
E 21 
E 1 0  
E 15 
E 1 4  
E 13 
E 1 2  
E 17 
E l& 
E 19 
E 20 
E 21 
E '22 
E 23 
E 24 
E 16 
E 15 
E 14 
E 13 
E 12 

E 11 
E 10 

Period of hatching. 

Began. 
- 

Date. 

~ 

May 24 
May 24 
May 25 
May 25 
May 25 
May 25 
May 24 
Nay 24 
May 25 
May 24 
Nay 26 
May 26 
May 26 
May 26 
May 26 
May 27 
May 27 
May 27 
May 27 
May 2 i  
May 28 
M a r  2& 
Ma$ 28 
xaj .  28 
May 28 
May 28 
way 28 
May 28 
May 30 
Mar  30 
May 30 
May 30 
May 30 

May 30 
May 30 

- 
Bonr 
f day. 
__ 
h. m. 
16 
16 
17 
17 
17 
12 
16 
16 
10 
16 
14 
14 
14 
14 
14 
16 
17 
20 
20 
21 
14'30 
14 30 
14 30 
14 30 
14 30 
13 
14 30 
14 30 
9 

21 
21 
21 
21 

9 
9 

~ Ended. 

Date. 

May 27 
May 27 
Mar 28 
Mas 28 
May 28 

Ma> 27 
Ma.7 27 
May 27 
May 27 
May 28 
Mav 28 
M a s  29 
Nay 28 
May 28 
Ma>30 
May 30 
Xay 30 
May 30 
May 30 
hlay 31 
Ma? 31 
May 31 
May 30 
Xay 31 
May 30 
May 31 
nra$ ao 
June 1 
June 2 
June 1 
June 1 
June 1 

June 1 
June 1 

hlaT 28 

- 
Hour 
tf day. 

h. m, 
6 
7 
6 
5 
5 
5 

15 
14 
15 
9 

20 
20 
6 

19 
21 
21 
10 
8 

10 
5 
10 
9 
6 

20. 
6 

21 
7 

21 
10 
12 
11 
21 
17 

6 
13 

Temperature 
b r i n g  inouba. 

t,ion. 
- 

[ax. 

- 

71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 

- 

kIin. 

- 

70 
70 
70 
70 
70 
70 
70 
70 
i o  
70 
70 
70 
69 
70 
70 
69 
69 
69 
69 
ti9 
69 
69 
69 
69 
69 
69 
09 
69 
69 
69 
69 
69 
69 

69 
69 

- 

AT. 

- 
70. 5 
70.5 
70. 5 
70. 5 
70.5 
70. 5 
70. 5 
70.5 
70. 5 
70.5 
70.5 
70.5 
70 
70. 5 
70.5 
70- 
'io- 
70- 
70- 
70- 
68.5 
69. 5 
69. 5 
69.5 
60. 5 
ti9.5 
GY. 5 
69.5 
69.5 
69.5 
69.5 
69.5 
69. 5 

69.5 
69. I 

B 
36 
2.2 
.4 B g  

a 
$2 
- 
1. A.  
§ 11a 
5 14 
5 13 
5 91 
4 22 
5 94 ._____ 
.____. 
...... .-__._ 
4 22* 

5 114 
5 

...... 

.___._ 
6 
5 13 ...... ...... ...... 
2 :9 
5 8  
4 20i  ...... ...... .--__. ...... 
5 14 
5 154 
5 14t 
13 O+ .__..- 
._____ ...... 



16 
10 
16 
16 
16 
10 
16 
16 
16 
16 
16 
16 
16 
16 
15 
15 
15 
16 
16 

9 
9 

23 
14 
14 
14 
11 
12 , 

J u n e 2  
June 1 

J u n e  3 
J u n e  3 
June 3 
Jnne 3 
June 5 
J u n e 4  

__..__...-...-- 
77,000 

110,000 
49,000 

105,000 
98,000 

110,000 
130,000 
01,000 
72,000 
85,000 
72,000 
85, 000 
72,000 
75,000 
95,000 
50,000 
65,000 

,35,000 
42,000 

...... do . ._. .._. .. ..._. . ____-. ._ .._... do _.._._ ..___.__ ___. .. .. .. 
Fort Washington seine . ._ ~. . . . 
._._~.dO . . _. ._ .... . -_._- ~ ..-- 
 de . - - - -. . - -. ~. . . . ~ -. . . . . . . 
Fort Washington Station.. . . . . . . . ~ .a0 
Fort Wnahington seine . _ _  __. . . ...... do _ _  ____________... _ _  __.__ 

.__.- .do . . . -. - - . . - - - - ~. . . . . . . . -. 

._ ._ . .do .__.__..____: _.... ~ ._._. 
Fort Washington Station. .. . . . 

._..-.do .__.__.. ~ --..---- ~ .-.._. 

._*... do - _. .. ._ ..__-_. .* __.- .. .. 
____ . .do  . . . . _. . - _. . _ _  . . . . -. ._. ._ 
_ _ _ _ _ _ d o  __. _______________..__ ~ 

Fort Washington seine . . . . . . . . 
Fort Wnahington Station. ... ;. 

. .___.do .__.._..._.. - .._.._.... _ _  

.. 

__. . . . ._ ~ ~. . . - -. . . . -. _. 

70,000 
75 000 

Nine. 
85,000 
75,000 
70.000 
90,000 

75,000 
42, OOO 

54.000 

50,000 

None. 
34, OOO 
40, OW 

2% 
70,000 

52,000 

30 000 

. ~ _.. . . 
~ - _  .. -. 
. . -. . ~. 

700 
700 . - -. . . . 
71° 
710 
700 
?go .-. . . . . . 

. - . . . ~. 

.- ..... 

.- _. .-. 

., . . . . . __..._. 
720 

~ __.. .. .--.... 

70 OW 
70:000 

85.000 
75,OCO 
7R.000 
YO OW 
68'000 
4<000 . . __. . -. 
42,000 
60,000 
50.000 
50,000 
50,000 
30,000 

34,000 
40,000 

......_...___.. 

._...__. 

E 0 May30 
E 7 M a ~ 3 0  

E 18 M a y  31 
E 19 M.ay31 
E 20 May31 
E 21 May31 
G 22 J n n e  2 
G 23 J u n e  2 
G Wt .-.A. _ _  _ _  
G 26 June  2 
G 11 June 2 
G 10 J u n e  2 
G 7 June 2 
G 16 June  4 
G 15 June 4 

G 14 June G 
G 14 June  8 

.__ ..__ 

..__._..__...._ 

___.__..._..._- 
13 Jnno 4 
11 June 4 
12 i June 4 
12 
6 
6 

6 
8 

J u n e  4 
June 5 
J u n e 5  

June? 
June10 

_..___..-_...__ 

Egg8 of one female dud. t To J. F. FJh, for hatching on oar KO. a. 

17 
13 I ;i 09 

69 

69 
69 
69 
09 
69 
G9 

69 
69 
69 
69 
69 
69 

71 
71 

.___ 

_ _ _ _  

___. 

- 

69.5 .____ 
69.5 1:: ..... 

1 



TABLE VI.-Statement of young shad planted iw toalers of the 7 h i t e d  Stales, wason of 13%. 

Monocaoy Rirer. ........... 
Chcster RiGer .............. 
Snsqnehnuna Rirer.. ....... 
S::enandoah River.. ........ 
Palmer Rirer.. ............. 
Congaree Rirer. ........... 
Shenandoali Hirer. .......... 
Conecuh Rirer.. ............ 
Murder Cr!ek ............. 
Sepulga Errer .............. 
Nattnponr River .......... 
Carp ponds ................. 
Orcoqun Rirer ............ 
Alabamn IZirer . . __. _. .__. _ _  
Broad Riin ............... 
Accotink Creek. ........... 
Acquia Creck .............. 
Po:omac Creek ............ 
Ochloekonee Rirer ........ 
AncilL Xirer.. .................. 
Witlilncoochee River .......... 
Allapaha Rirer. ................ 
Xir-lnna Rirer. ............. 
Rappahnnnosk Rirer.. ..... 
Rapidan Pdver-.-. .......... 
Hntlson Rirer ............ 
Bppomnttos River ...... 
Chickahominy Rirer. ...... 
Colorndo Rirer.. ........... 
Xappahanuocli Rirer.. ..... 
Dan -River.. ............... 
Green Rirer. .............. 
North East Rirer. .......... 
Rirnnna Rirer .............. 
Gnnpowder Rirer ......... 
North Anna Rirer. ......... 
Little Xirer ................ 
Patapsco Rirer. ............ 
Elk Hirer .................. 
Fos Rivcr .................. 
Illinois Rirer .............. .t 

Date. 

Frederick Junction, Md ............. 
Chestertoirn. Md.... ........... ._.:. 
HniTiBbnrg, Pa.  ..... .:. ............. 
Lurny, Va.. .......................... 
Ei hi miles from Proridonce, R. I.. . 
Wapesborongh, Va. ................ 
Troy, dl3 ................... _ _  ..... 
Erergreen, Ala.. .................... 
 do ............................... 
Milford Station, Fa.. ................ 
Washington. D. C ................. 
Wood Bridge Station, Va. ........... 
Yontgomcry, Ala . ._. ._.. _ _  . _ _  
Xear h i s toe  Station, VIL ............ 
Long Brnnch Station. Va. ........... 
Richhnd St.ition, Va ................ 
Sear Brooks Stat,ion, Va ........ 
lntersection Samnnsh, Florida 2nd 

.do .............................. 
(lo ............................ 

.do ........................... 
Cbarlottesville. Va ................. 
Ripidan Shtion, Va ................. 
Meclianics~lle. N. Y ................ 
Nattoas Station, Va ............. _ _ _ _  
Xear Hunslst., Vn. .................. 
Tho Needles, Ariz 
Frederirksburgh, Va ................ 
Danville, Va ........................ 
rear Landrnrn. S. C ................. 
Sort11 East., Md ...................... 
Char'lottesrille, Pa. ................. 
Gnnpowdcr, h l c l . .  ................. 
Chesapeake and Ohio Junction, Vs. .. 
Near Taylorsrille, Va. ............... 
Relay House, Md ................... 
Elkton. Md ......................... 
Aurora, Ill ........................... 
Peorim, Ill ............................ 

~ofnmbia, S. c ....................... 

Western Railroad, Georgia. 

Rappnbannnck, Va. ................. 

G 
9 

10 
14  
15 
15 
15 
15 
15 
lG 
16 
16 
17 
16 
20 
20 
21 

Centmil Stntion ................. 
Battery Station ................ 
Centr.11 Station. ___._ _. . _. _. __.  
Bnttery Station ................ 
Central Station ................. 
. . d o  ........................ 

Battery Station. ............... 
..... do ........................ 
Central Station ................ 
.... a. ................. ...... 

21 
PI 
21 
21 
21 
22 
22 
23 
23 
26 
24 
26 
27 
27 
28 
28 
28 
28 

June 1 
2 
3 

30 

Stream stocked. Place of deposit. 
Tumbcr of 

fish 
shipped. 

300.000 
250; 000 
300,000 
199, boo 

1,850,008 
1,050,000 
1,000, wo 

200,000 
100.000 
1uo: 000 
314; 000 
100,000 
347.000 
174.000 
355, 000 
175,000 
roo. 000 
210; 000 
300, uoo 
300,000 
300,000 
350, 000 
?20,000 
380,000 
18U, 000 

1,23P, 000 
18j.000 
187.000 
998, 000 
350. 000 

1.500, 1100 
1,000,000 

2611, 000 
16i, 000 
250.000 
175,uoo 
I is. 000 
zoo, coo 
230, 000 
500, uoo 
700. coq 

___ 
Vnmber 
died on 
he waj-. 
___ 

Number 
planted. 

300. oon 
253: 000 
300,000 

I 107,000 
s"s.000 
5.25; 000 

1. cuo, 000 
200, 000 
100,000 
100,000 
344,000 
100.000 
347,000 
754,000 
3 i5000 
115,000 
'Loo, 000 
220,000 
282, 000 

262,000 
2%2. loo0 
3?9,000 
2?0,000 
3j0,OOO 
180,000 

1,?50,000 
Xi, 000 
182,000 
846,000 
3i0,OOO 

I ,  500, UOO 
950,000 
250,000 
I si, 000 
250,000 
1:5,000 
li3,OOO 
200. 000 
2~0 ,000  
4liO. 000 
w. 000 

._ -~~ .I- 

- I  
NessenFer in charge of 1 shipment. Product of. 

I 
Centr:il Station ................ F. L. Donnc1l;y. 
Datteiy Station ................ 00. * . .*. ... do ..................... Do. 
Centrol Station ................. IF. A. Dunningtoa. 
...... do ......................... N. Simmons. 
..... do ......................... G. H. H. Moore. 
...... do .  ....................... Do. 
.... . .do ......................... %. L. Donnclly. 
.... dci ......................... M.N.Tune. 
..... do ......................... Do. 

.................... C. A. Stewart. 

...... do ....................... C. A. Stewart. 
Batter and Central Stations ~ ~ N. Sirurnom. 
CentralStation ................. C .  A. Stowart. 
...... do ....................... Do. 
.... do. ........................ Do. 
. . _ . d o  

........................ J. Jiaee. 

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

......................... N. Simmons. 

.... do ......................... I Do. G 

.... do. :  ....................... 

. _ _ _ d o  ......................... 
...... do ........................ 
...... do ...... >. - -  .............. 
..... do ....................... j 
Unttcr? Station .................. 
Central Station.. ............... 

Do. 
Do. 

C. A. Stewart. 
J. E. Crown. 
C. A. Stowart. 
J. F. Ellis. c. A. Sterrart. 
J. E. Erown. 
G H. EI.Mocre. 
J. E. Uronn. 
J. F. Ellir~ 
N. Simmons. 
F. L. Donnelly. 
C. A. Stewart. 
F. L. Donnelly. 
C. A. Stewart. 
J .  E Brown. 
F. L. Donnelly. 

N. Simmons. 
Do. 

DO. 

$j 
m 



1 Total _ _ _ _ _  _._ ___.. ~ _ _ _ _  * 

...... do _ _ _ _ _ _ _ _  __._ _____.._____ ~ 

...... 110 . . _ _ _  _ _  . ___. . _ _ _  ~ __. . . 
_ _ _ _ _ _ d o .  ._..._____ .___._. _ _ _ _ _ _  
. .__ . .do  . . . . . . . . . . . . -. . . . . . . . ~. . . 

Bosh Station, hid ___.___ .___________._~ 250 OM) f (t) 1 
Snnbnry, Pa _ _ _ _  ____r.  ____.. - _ . . . . . I  500: COO I 
Manhattan_ Kans.. . . . _ _ _ _  _ _  . ___. . . . . - 1  yr:, coo ; 21 i o 0  1 
Jonctinn City. Kans.. _ _ _ _  ._.___ .____. 1 247,000 17: 000 I _ _ _ _ _ _ a o  ~ .___..__._____. 1 315,000 ~4.000 j 
Aimworth, Wash _ _ _ _  __..__ _..._ _ _ _ .  
East, Portland. Oreg __. . . . ___. -. ~. . . . . 

Fort Washington Station.. .:. . ~. . . . . . 
Washington,D.C .__._ _ _ _  ...__......_. 

-- 
. ~. ~ ~ ~. ~. . . . . - - - ~ -. . - - - ~. . . . . . . ~ ~. . . -. . . 

Do. 
G. H. E. Moore. 

Do. 
J. Mace. 

?50,000 
5110,000 
srl .000 
210. oon 
321,000 
10,000 w, 000 
74,000 

1,000,000 
-- 
18,871,000 

I I I I I 

* Too small to estimate. t Xone. 
(Y, 

, 
The results of the work of shad prodtiction conducted on the Potomac River and at Central Station during the season s of 1855 under my immediate direction are as follows : 

Nnmber retained a t  Fort Washington Station _ _ _ _ _ _  _ _  1,557,000 
Nuniber forwarded to Central Station. ~ ~ - .___ ._ -. - -. ~ ~ ~ ~. _ _  - ___. -. - - - ~ - . - - - . - ~ __. ._ - __. - ~. . el, 019,000 

22,576,000 

16,536,000 
325,000 

l G ,  211,000 

1,000,000 
14,531,000 

15,581,000 

~ -*- - .. - __. _ _  ___. ~ - -. . - - - _ _  ~ - ~ - _ _  ~ . ~ ~ - ~. . ~ - -. . _. tk oc 
--* 

Total number of shad eggs collected on the Potomac River, season of 18G.. - _. . . - - - - - - - ~ -. . - ~ - - - - __. - -. 
The number of eggs received at Central Station in good condition was _ _  . -. . - - -. ~ - - -. ~ ~ - - - - - - - -. ~ ~ - -. . ._ - - -. 
Number of eggs shipped to other points. ~ _ _  -. . ____ .  . _ _  - _ _  _ _  ~ _ _  _ _  ~ ~. ~ -. - - ~ - - ~ ~ -. ~ . - ~ - _ _  ._ - ~ _. __.. _ _ _ _  
h'umber of eggs hatched at Central Station _ _  __.  - -. . ~ -. - ~ -. -. - ~ - - - . - - - -. - - -. . - - - ~. ._ ~ --. _ _ _ _  
Number of shad Pry planted in the Potomac River a t  Fort Washington Station . -. _ _ _  - - - __. . - ___. _ -  ._ - _ _  - . - - -. . 
Number hatched and distributed from Central Station _ _  _ _  . ~ . -. ~ -. . _ _  _ _ _  ~ _ _  - -. ~ _ _ _  _ _  ._ . - _ _ _  . - - - _ _ _  

- .  - -. - - - - . . ~ ~. . . __. . - - ~ - :. 

-- 

~ -. ~. ~ - --- ____ 

-. . - - -- Le 
f Total product for distribution from Potomac River stations - _ _  _ _ _  . ~ - ~ ~ ~ ____- 5 The average loss from impregnation to the period of hatching mas31 per cent. 

The average loss during incnbation a t  Central Station mas10 per cent. 
rn 
CX, The cost of production was, in round numbers, a t  the rate of $330 for each million shad frs  Siirnished for distribution, 
ai or more than thirty soung shad for each cent of expenditures made. The above table VI includes the entire disirihu- 

tion made under my direction by car and messenger service. i t  does not iuclude the local plants rnade in the Delaware 
by the commission steamer Fish Hawk, nor those made in the Susqnehaiin;L near B d t q -  Station. 

Y 
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131.-REPOBT O F  SRAD.IIATUHING OPZRATIONS PLF W‘PPE %IVlZiIS 
Looicouw, SEASON OB 1 8 s ~ .  

B y  JAMES A. SMXTM, 
X u f e ,  U. S. N., Co?iimandi?y. 

1 respectfully submit the following report, wi th  appended record and 
meteorological tables, of the fish-ha tching operations condnctcd on 
board this vessel during the past season, froin May 13, to June 5,1885, 
inclusive. On the return from the trip to Florida7 arriving a t  Wasliing- 
ton, D. C., May- 8, took on Iroal’cl all tlie hatchingecloil,iiient, coiisisting 
of 2 cone stands, S cones, and 24 McDonald liatcliing jars, and pro- 
ceeded a t  1 p. m. on the 9th to Baltimore, Md. Arrived tlicre on tlie 
10th at S a. m. and made fast to Clnrk’s inachine-diop wharf, to Iiave 
some needed repairs made t o  the boiler. By Wctlnestlay, May 13, 
repairs to the boiler being completed, received orders froin Assist:int 
Commissioner T. 13. Pergnson to proceed to Battery Station, Ilavre de 
Grace, Md., and begin operations in shad batcliiiig in that vicinity. 
Left Baltimore, Md., a t  G.50 il. in., and arrived at  Battery Station at 
11.40 a. m. Crew employed fitting up liatcliing cones and ,jar&. As the 
crew of the vessel mils not experienced in spawn taltiug. two expert 
spawn-takers were detailed from the station for duty, and two of t h e  
crew were sent on shore in their places, to be instructed in  spawn-talc- 
ing. A t  3.30 p. ni. left Battery Station, stcsnred over to Nortli Eilst 
lZiver and visited Carpenter’s Point and Red Banlc fisheries, also tl ib 
gill-boat men, and made arrangements about getting spawn j at  6.15 1). 
In. anchored off Bull Mountaiii. At  ‘i p. in. sent spawn takers to teiid 
gill-boats ; a t  10 1). m. spa\v~~-takers retuianed with 217,000 shntl eggs. 
Placed them i n  the McDouald jars. 

5!%ursduy, Mq14.-At 6.30 a. m. me got under way a n d  steamed over 
to Battery Station; a t  3.30 p. 111. returned t o  North Bast IZivcr, east side 
of the bay, and loft spawn-takers a t  Carpenter’s Point and lZed Bank 
fisheries; at G came to aiiclior off Hull Mountain. During tho eveniiig 
the ppawn-takers tended as many gill-boats as possible, and succeeded in 
procuring froin fisheries and gill-boats 33S,000 shad eggs. Put  1‘73,000 
in McDonald jars, and lcept the reinainder for Battery Stistion. 

Friday, Nay lli.--dt G n. 111. got under way :ml stearned over to Bat- 
tery Station, arriving at 7 a. m. Transferred 1G5,000 shad eggs to su- 
perintendent of Battery Station. At 3.30 p. in. left station nird pro- 
ceeded across the baj7 to North East lticer. Distributed spawn-takers 
to fisheries and gill-boats. During the ereniug spnwii-takers returned, 
having succeeded in procuring 629,000 shad eggs. Gillcrs report.f;tir 
catches. 

#aturduy, May 16.-At G a. in. steamed over to  Battery Statioii and 
firansferred all the spawn obtained last evening, 520,000, to superintend- 
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ent of Battery Station. A t  11.30 a. m. cast off from wharf a t  Battery 
Station and proceeded to Harre de Grace, Md. -4rrived and made fast 
to Hille’s wharf and took on board five toris of coal. A t  1 p. w. Asst. 
Com. T. B. Ferguson came on board, and at  3 we cast oft’ and steamed 
down to Battery Station with 8 lighter in tow. Arrived at  4 p. m. 
Assistant Commissioner Ferguson went on shore. A t  4.20 cast off 
from Battery Station and steamed over to North East 12iver. Picked 
up two spawn-takers, who had gone over to Carpenter’s Point fish- 
ery during the day, having procured 212,000 shad eggs,  and a t  6.45 
came to anchor off Ball Mountain. Sent spawn-takers to toud gill- 
boats. Furnished John C .  Ford, giller and an experienced spawn- 
taker, with paus, &e., and was authorized by Assistant Comniissioner 

’ Ferguson to pay him at  the rate of $20 per 1,000,000 for all good im: 
pregnated shad, eggs. At  widuight spawn-takers returned, liaving 
failed to obtain any spawn. John C .  Pord delivered 110,000, ~nnliing 
322,000 procured during the day. 

Sunday, May 17.--Bt 5 a. m. steamed over to Battery Station and 
transferred 322,000 shad eggs to superintendent of Battery Station. 
A t  7.45 a. fl~. Assistant Coinmissioner Fergnsou came On board with two 
expert spawn-takers. Cast oft’ from wharf; steamed up Elk River and 
through the Delaware arld Chesapeake Canal. At noon locked out a t  
Delaware City, and proceeded u p  the D e l a ~ a r e  Ztirer. Visited Ilow- 
ell’s fishery at  Gloucester Poiut, New Jersey. Landed Assistant Corn- 
missioner Pergusoti a t  Philadelphia. At  4.30 p. m. returned to Gloucee. 
ter Point, New Jersey, and can18 t b  anchor to bo ready to tend the 
liauls in the morning, and malie a11 examiiiatiori of the fishing shores 
between Philadelphia and Chester, for the purpose of establishing a 
hatching station. Shad eggs  procured 011 the 13th from the Chesa- 
peake began to hatch out this mornin$. 

Monday, Nay 18.-At 6 a. !n. sent spawn-takers l o  tend hauls at, 
Rice’s aad Howell’s fisheries. Catch of fish very large, but no ripe fish 
to be found. At  4 p. ni. left two spawu-takers a t  HowelPs fishery; 
steamed down the river and anchored near Faunce’s fishing shore, and 
sent spawn-talrers to teiid the siinr10n.n hauls. At G.30 p. m. spawn. 
takers returned \vith 878,000 shad eggs from FBU~CO’B fishery and , 
263,000 from HowclPs, making a total of 1,14G,000. From information 
recei\red from the fishermen aid  from our own observation I concluded 
that in a few days a great many ripe fish would be fonnd. The spawning 
season had just commenced in this vicinity, and large numbers of shad 
were being captured. The assistant commissioner, to  arouse interest 
among tho fishermen, directed me to Pay a t  the rat0 of‘ $10 per 1,000,OO~ 
for good eggs, and his instructions were carried out. A t  sundowri.depos- 
ited in the river opposite Faunce’s fishery 100,000 shad fry, hatched out 
from eggs procured on the Ohesapeake. A t  7.60 p. m. steamed up to  
Philadelphia, landed the assistant cornmissioner, returned to Glouoester 
Paint, and at 11.30 and came to anchor. 
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Tuesday, Map 19.-Spawn-takers tended all the hauls at Itice's and 
Howel17s fisheries clnring the dag, but found no ripe fish. At  6 p, m. 
steamed down the river; and came to auchor near Faunce's fishery. 
Spswn-takers returned from suuclowu hauls with (350,000 shad eggs. 
At  sundown deposited i n  the river opposite Paunce7s fishingshore 
76,000 shad fry, from eggs procured i n  Chesapeake Bay. 

Wednesduy, May 20.-Elaving received orders from Agsistaut Com- 
missioner Berguson to return to Battery Station, Havre de Grace, Mcl., 
this morning, got under way at  5 a. m. and steamed down the Dela- 
ware Biver. At  8 a. m. locked into Chesapeake and Delaware Canal, 
and a t  noon locked out a t  Chesapeake Cit'y, aiid proceeded down Back 
Creek and Elk Itiver. Ai 1 1). m. depobited 75,000 shad fry in middle 
ofElk  River opposite the mouth of Bohemia Greek; arrived a t  Bat- 
tery Statioii a t  ?; p. In., and traqsferred to superintendent of Battery 
Station 348,000 shad eggs; eggs procured on the 13th and 14th nearly 
all hatched out. On account of a severe rain-storm did not go over to 
east side of bay ; sent spawn-takers to tend gill boats near Battery 
Station. At 11.30 p. ni.. spawn.takers returned with 30,000 sht4d eggs; 
transferred them to superintenden5 of station. 

Thursday, Muy 21.-At 4 p. in. left Battery Station and eteamecl over 
to  North East Itiver, atid came t o  anchor off Bull Mountain. Sent out 
spamn-takers; a t  11 5. in. spawn,taliers returnecl without :iny cgp.  
Eggs received on the lSth and 19th began to hatch out in hatching- 
jars. T ~ O S C  of the same dates, which were put in the cones, do not 
seem to do so well, as I find very many dead ones ; changing the water 
from the Delaware Biver to  thc Susquehanna, also passing through tbe 
canal, where oue par: of' i t  is stroiigly impregnated with iron, rimy be 
the cause-the result of which, only about 50 per writ are hatchjug 
out. A t  sundown deposited 50,000 shad fry in North East River. 

Friduy, Hay 32.-At G a. III. steamed ov'er to Rnttery Station ; during 
the afternoon deposited iu t h e  channel opposite the station 25,000 shad 
fry. At fi p. m. left Battcry Station, steamed over to North Ihs t  River, 
and anchored in the usual place. Seiit out spamn-takers; at ruidniglit 
they returned, but failed to get any eggs; the weather being so over- 
w s t  and sainy, very few gillers were out. 

At 
9 'a. m. left stariou, took lighter in tow, and procecded to Havre de 
Grace: Md.,  made fast to Hille7s wharf; and took on board 5 tons of c o d .  
At noon Assistant Ooininissioner Pergusoii cain@ 011 board; cast oijt' aud 
steamed down to Bat teq  Station ; transferwtl 348,000 shad eggs and 
277,000 shad fry to superintendent of station. A t  2 p. m. left station 
and l)rocecdeil to Baltimore, Md. ; i t  0 p. Lu. arrived and macle fast to 
wharf st Chester l t i ~ e r  Steamboat Company. 

Sunduy, Nuy %-At 11 a. 111. Asst. Corn. T. 13. Perguson oaine oil 
board; cast on' imd proceeded to Battery Station ; at  3.45 p. m. arrived; 

,S'uturduy, Muy 23.-At G a. m. steamed over to Battery Station. 

, 
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at  5.85 cast off and rcturiied to Baltimore, a&iring.there a t  10 13. in.; 
made fast to same wharf. 

Monday, Hay %.-At 11.40 I d t  Balti~nore, Md., and returned to Bat- 
tery Station, arrioillg there at 4 13. m. At 4.45 steamed over to North 
East River ancl anchored in the usual place, off Bull Mountain ; sent 
out spawn-talrers j sganm-takers returned at  midnight with 35,000 shad 
eggs ; fish getting very scarce; fishing shores at Carpenter’s Point and 
Red Bank cut out, and qiiite a number of the gjllers have sto1)peil 
fishing. 

Tuesday, May 26-M G R .  m. steamed over to Battery Station; tr:tns- 
ferred 35,000 shad eggs to superintendent of statiou. Owing to the 
stormy weather (lid not go Over to the east side of bay ; spawn-takers 
tended gillers in  viciriity of station, but failed to get any eggs. 
- Wednesday, .May 27.-At S A. m. left station and steamed up to E:~rre 
de Grace, Nd., with Assistant Cominissioner li’erguson, coaled Sllil) ancl 
returned to station. Received orders from Assistant Ooniinisdoner 
Pergiison to proceed to the Delaware ltiver and mslw an iuvestigatioii 
of th9 fisheries above Ph,iladelphia, as far $18 Bordeqtonw, N. J.; ‘spawn- 
taker s. J. Talbott was detailed to go with us to assist. At  U.30 left 
Battery Station ancl steamed up Elk River to canal. At 1.40 locked in 
a t  Chesapeake City. At  5 p. m. arrived at Delaware City : receivecl 
telegraphic orders from Commissioner S. 3’. Daird to wait for Inonch 
Cygnet and force of spawn-takers ; locked out of canal and cnlne to 
anchor in the stream ; interviewed fisliermen on shore ancl found that 
very fern shad were being caught in this vicinity, and what Were captured 
were down-runners. 

Thursday, Jfay 28.-At anchor in river Dpposite Delaware City; a t  3.30 
p. in. launch Cygnet and spawn-takers arrrired; got under way; took 
her in tom and proceeded up the Delmare River; at sundown came to 
anchor off Red Bank, N. J., ncar to U. S. Fish Conmission steamer 
Fish Halrlr; coinruunicated with her, ant1 fouiid that her force of spawn- 
takers coultl teiid to  all the fishing shores in the-vicinity. 

Tyjday, & f ~ ? j  Z9.--ht S a. m. steamed up the Delaware ltivcr, pass- 
ing PhiJatlelpIiia a t  9 :&. in. ; arrived a t  River:on, opposite Ton-mile 
Point,, a t  10 a,. In. lnterric\ved William Faiiiice, who fishes :I 200- 
fathoin seine a t  this point, mahng uine hauls a day, betwcm sunrise 
and sunset. Tho seasou  vas an  average one in the yield of &:id, but 
for the p:tst two weeks no ripe fish liad been observed. Previous to  
that time they had been abundant. 011 this day, up to the time 
of our intervie\v, five hauls hac1 been macle, yielding 90 shad. Mr. 
Ii’aunce inibrmecl uIe that he Elad been catching about 200 shad a clay; 
was here illformed that there were about 26 gillers who operated be- 
tween Petty’s Island and Riverton. About t,en days previous tto the 
visit of the Lookout these gillors had been very successful, but sincs 
that time the catch had greatly diminished. Left Riverton nnd pro. 
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ceeded up the Delaware, stopping at fishing shore on Hawk Island, near 
the entrance to Rancocas Creek. This shore is owned and operated by 
George Eice & Sons. They work a 150-fathom seine, and make thirteen 
hauls a day. Up to 12.30 p. m. had made six hauls, and caught 22 shad. 
The catch for the season had been rather small. This shore, however, 
is not considered a very good one, but about this locality 30 or more 
gillers operate ; was informed that most of them had done well dur- 
ing the season. Attempts were made to obtain spawn from the Rice 
shore, as the seine was just about being landed, but with no suc- 
cess. A t  1.30 continued up the river, passing LLfrog-pond7’ fishery 
on the hmusylvania side of the river, about 1 mile below Beverly, 
which a t  this t ime was not in operation. The owner represented 
that he had made a very successful season before stopping operations; 
very few gillers operate here. A t  2.30 arrived at  Badger’s Island 
fishery, on Badger’s Island, _half a mile below Burlington, N. J. This 
shore is owned and fished by Captain Dwyer; works a 200-fathom 
seine, averaging ten hauls a day. Herring very plentiful, but shad 
scarce at this fishery. A t  8.30 seven hauls had been made and 40 shad 
captured ; no spawn obtained. Continued up river, and at 3.30 arrived 
a t  =ayes’s fishing shore, half a mile above Burlington Island, on the 
Jersey shore; owned and fished by Captain Van Skiver; seine 200 
fathoms, and makes eight hauls a day ; at  time of visit six hauls had been 
made and 16 shad caught, with very good catch of herring. Left a 
spnwn-taker here to examine the hauls made a t  sundown. At 4 p. m. 
continued up river ; ,stopped at 4.30 and visited two shores half a mile 
apart, opposite Florence, owned and fished by Captain Powell. One 
seine measured 150 fathoms, the other S O ;  haulecl only on ebb tide. 
Reporteq season’s catch of shad very small, bat an, average catch of 
herring. About 1 mile above Florence, on the Penneylvania &ore, is 
Ivens’s fishery, owned and fished by William J. Ivcns; seine 150 
fathoms ; fishes it on high water, and all the ebb tide; catch of shad 
and herring about ah average for the season. Had spawn-takers tend 
hauls at fisheries all the way up, but no ripe fish were found. After ex- 
amination of Ivens’s fishery steamed down the river and anchored off 
Burlington for the night. 

flaturday, May 30.-Sent spawn-takers to tend the hauls at all the 
fisheries within reach during the day, using launch Cygnet to distrib- 
ute them at the different stations. At 9 a. m. got under way with Look- 
out and proceeded up the river to continue the investigation as far a0 
Bordentown, N. J. j a t  10 arrived at and anchored near Ellis’s fishing 
shore, situated on PennsyIvania shore, opposite north end of Newhold 
Island, owned and fished by E. Burt Davis, of Trenton, N. J.; fishes 8, 

120-fathom seine ; hauls on high water, and a11 the ebb tide. While 
there four hauls were made, 7 shad were caught ( 3  of’ which were down- 
runners), and about 300 herring. The catch of shad for the seamn had 
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been so far about 3,500, herriug 5,000. As there yere no more fishing 
shores between here and Bordentown I interviewed the gillers, and 
found that but 6 were fishing in this.viciuity, although during the 
season soino 15 had operated. They use :I very large mesh, 58 to 54, 
so that nothing but T-ery large fish are caught. They reported an aver- 
age season. At  1 1% m. got under may with Lookout and steamed down 
the river to Burlington, picking up the spawn-takers on the may down, 
as all the shores stop fishing from Saturday noon uytil Monday morning. 
At 2.30 p. m. caine to anchor, aid concluded to  locate in  the vicinity, i t  
being near the center, and within easy reach of all the principal fishing 
shores. Launch Cygnet returned at  4 1). ni. with the remoinderof spawn- 
takers, bnt were not successfill in procuring spawn from any of the 
fishing shores during the day. 

Sunday, Nay 31.-At 6 p. m. sent one spawn-taker down by train to 
Rivington, near Pwnce's fishing shore, to be on hand to tend morning 
hauls, and to remain there during next Monday. 

Monday, June 1.-At 4a. m. launch Oygnet started with spawn-takers 
and boats ancl distributed them at  all the fishing shores in the immediate 
vicinity j a t  1.30 p. m. got under way with Lookout and visited the fish- 
ingshores. All reported a fair Monday's catch OS shad! but no spawning 
fish were found ; at 5 I>; m. came to anchor a t  Torresdale, 4 miles below 
Burliugton, and concluded to tend the gillers a t  the sundown drift; at 
7 p. ni. spawn-taliors returned with 149,000 shad eggs, obtained from the 
gillers ; a t  8 p. m. launch Cygnet returned from Faunce's fishing shore 
with 159,000 shad eggs, aud reported that seine cut out. Plaaed eggs 
in McDonaldhatching-jars ; spawn-takers tended gillers during ebb tide, 
but failed to procure any spawn. I am pleased to state that the fisher- 
men take a great interest in the work, and seem willing to assist in every 
war possible. According to instructions from Assistant Commissioner 
Ferguson, I paid the fishing shore8 and gillers a t  the rata of $10 per 
1,000,000 for all good impreguated shad eggs. 

Tuesday, June 2.-At 6.30 a. m., when spawn-takers returued from tend- 
ing gillers at morning high water, steamed up the river to Burlington 
and anchored ; a t  8.45 got under may, ancl proceeded up river with 
launch Oygnet in tom ; at 10 arrived a t  Bordentown, anchored Look- 
out, and started up river in launch Cygnet to. make an investigation 
of the fisheries as far a8 Trenton ; visited Shsmptown fishery, about 1 
milo above Bordentown shore, owned and fished by John Seeds, seine 
115 fathoms long, season's catch of shad about 2,500 ; fish reported very 
scarce now. Had made several hauls, but no shad were caught and 
but 150 herring. Two other small seines, one on Biles Island and the 
other on Moon Island, which had operated at those poiIits during the 
8eas011, I found had cut out. The gillers had nearly all cut out, not 
more than 10 operating the whole distance from Bordentown to Trenton. 
All the gillers I interviewed reported a fair seasonh work; at 1.30 
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p. m. arrived back to Lookout, got her under way, but in turning iii 
the narr6w channel; got aground sent launch Cygnet with boats and 
spawn-takers clown the river, to be in time for s~uidown drift of' gillern 
near Torresdale ; a t  4.45 p. 111. vessel afloat, and proceeded down the 
river; a t  G p. m. anchored near Torresdale; a t  7 ri. m. spawn.takers re- 
turned to vessel with 233,000 shad eggs ; sent spawn-talcere out again, 
but returned a t  midi!ight without any spawn. 

Wednmsday, June 3.-At 6.30 a. m. got under way sad steamed up to 
Burlington and came to anchor. ' Had numerous visits from the inhab- 
itants of the place, who seem to take a great interest in the work. At  
4.45 p. m. steamed down the river and anchored near Torresdale. Sent 

' launch Cygnet with spawn-takers ant1 boats 8 miles down the river to 
tend on the gillers in the vicinity of Ten Mile Point. A t  7.30 spawn- 
takers from gillers in the vicinity of vessel returned with 301,000 shad 

. eggs. As all available jars were occupied, I placed some eggs in hatch- 
ing cones. A t  11.30 p. m. launch Cygnet returned with spawn-takers, 
but failed to procure any spawn. Young fish Srom eggs obtained on 
the 1st instsn t began to hatch out this evening. 

Yhursday, June 4.-Spawn.takers tended gillers on several drifts dur- 
ing the night, but did not get any 4ore spawn. A t  6 a. in. got under 
way and steamed up to Burlington and came to anchor. Received tele- 
graphic instructions from Assistant Commissioner Ferguson to send 
launch Cygnet, two spawn-takers, and one boat to Trenton, N. J., to 
co-operate with Mr. Ellis in gathering spawn for hatching purposes in 
Fish Commission car No. 3, and also to continue operations on the river 
with Lookout and proceed to Havre de Grace, Md. I regretted exceed- 
ingly that I could not remain in the vicinity a few days longer so as I 
could show the young fish to the people of Burlington and this vicinity 
hatched out from spawn obtained here. A t  11 a. m. steamed over to 
Bristol, Pa, took on board 2 tons of coal, and at 1 p. m. steamed down 
the river, stopping a t  different points on the way and paying the fish- 
ermen for spawn obtained from them. A t  3.30 p. m. passed Philadel- 
phia. At  4.30 came to anchor off Gloucester Point, New Jersey. Young 
fish hatching out very fast. 

Friday, June &-At 4.30 a m. deposited 15,000 shad fry in the middle 
of river opposite Gloucester Point. At 6 a. m. got under may and 
steamed down the river. A t  9 a. m. entered the Chesapeake and Dela- 
wareCanal. At  noon locked out a t  Chesapeake Oity, and steamed 
down Back Creek anc? Elk River. I have to report that during the 
time of passing the canal the temperature of the hatching room reached 
1000, the temperature of the mater in hatching jars increasing ac- 
cordingly, so that with the great heat and the change of mater in the 
canal 150,000 young fish died. A t  3. 30 p. m. arrived at Battery Sta- 
tion, Havre de Grace, Md. ; transferred 338,000 eggs and 177,000 young 
shad fry to superintendent of station ; dismantled hatching apparatus, 
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sent it on shore, and put i t  in store-room a t  stition, taking receipt for 
same.’ 

I beg to state that  I consjder tile riciiiity oi 3iurlingtoi1, N. J.: and 
down tlie river toward Yetty’s Island, just :tbove Philadelphia. R good 
locality for tho purpose of procuring spnwn for hatching shad. And I 
wonld also state that if  ;I 1):irty shoiild be sent to that vicinity they 
aliould be on the  ground ready for work not later than  May 10, as from 
that t ime to the elid of the fishing seasou A great r n m y  r i p e  fish m i l l  
bo found. 

U. S. F. C. STEAMER LOOKOUT, 
Port JqFerson, Loits Island, N .  IT., Azu~ust; 23, 1885. 

Tuesdny.. .. 
Wc~dnesday.. 

TABL& I.-Record qf ahad-liafc1ting opwalioitx cowdrrcled at Haam de Grace, Md.,  and 
O I L  the Delatuaw Uiver, 0th the 0. S. I W t  Coniiitissiotr ateaslev Lookoitt, from Alay 13 
lo June 6 ,  1885, by Janiex A .  Sniillt, lJ. S. N. 
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TABLE I L - h r d  of temperature obsmatione made at Hame de Graee, Ma., and Delaware River, ou the 17. 8. Fwh Conarnb&n steamer Lookout, from 
May 13 to Juna 5, 1885, bg J a w s  A. Smith, 17. S. N. 
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' Weather overcast and rainv. t mata r  thermometer No. 5213 broken. $ Water thermometer No. 5264 in  urn. 
$No eggs taken ; no hatching going on from hionday, May 25, to June 1,1885. 
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1 3 2 . - X E P O B T  O F  THE O P E R A T I O N S  O B  THE U. Is. FISH UOMMISSION 
STEARIIIEIZ FISH IIAWN, I N  SIIAD I I A T O H I N G ,  ON THE DELAWAaE 
RIVER. REAMON O F  1885. 

B Y  L. W. PIEPNEYER, 
Bnaign, U. 8. N., Commanding. 

I have the honor to make the following report of the operations of 
the steamer Fish Hawk in the shad-hatching work on the Delaware: 

I n  obedieiice to your order of May 19,1SS5, I proceeded 011 the next 
dag d0\ .~ .11  the Potomac River and Chesapeake Bay, and  up the Dela- 
ware, arriving a t  Gloucester Point, New Jersey, ab 1 p. m., May 23, 
haring been detained a t  Cape Henry by heavy easterly squalls, and 
a t  Delaware Brealtwster by a thick fog. Hoisted out steam-launch, and 

. steamed tlt)mu the river to interview fishermen. 
N a y  23.-The first fishing shore I visited was owned by Rowell & 

Hunt. Mr. Howell was a t  first decidedly averse to having any of our 
nien handle his fish, stating that some men who had been there before the 
arrival of the Fish Hawk had handled his fish so roughly as to render 
them unsalable. I, however, finally persuaded him to give our men B 

trial, prouiising him that they should be very careful, and agreeiug to 
pay for a11 fish they might spoil. I agreed to  pay for all spawning shad 
25 cents for each female, or $10 per 1,000,000 for all impregnated eggs. 
For the use of milters no compensation was allowed. This shore is 
lruown as the Gloucester Point fishery. 

I next, visited two other fisheries owned and managed by Rice & 
Bakeoven. They are the Eowell’e Cove fishery and the Eagle Poiut 
fishery. I made arrangements with both the managers, and found 
them disposed to assist. 
I also made arrangements with a number of gillers, offering them 

$20 per ~,OOO,OOO for all impregnated eggs, in good condition, that they 
might cleliver on board, and the same t o m s  for M U C ~  ~ L R  they gave the 
spewn-takers as the owners of seines were to receive. All the gillers 1 
talked with were favorably disposed, and seemed to appreciate the 
iluportauce of the Bork. 

I t  being Saturday afternoon all the seines had hauled up for Sunday, 
and no more fish will be taken until Monday morning. Mr. F. N. Olark 
joined the ship. 

Muy 25.-I sent out five spawn-takers, two to Gloucester Point, two 
to Elowell’s Uove, and one to Eagle Point. Three of my men, under 
instructions at Havre de Grace, had not returned, but arrived in the 
afternoon. 

~ The New Jersey fish commission came on board and ingpected the 
hatching apparatus. They nrged the advisability of having the Fish 
Hawk co-operate with them in thgir hatching operations about Trenton 
later in the season. 
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A t  5 p. m. I got under may and steamed down tlie river about 6 miles, 
and a t  6 p. m. anchored off Paunce’s fishery. Mr. Clark and I visited 
Paunce’s seine haul, and another owned by the Bakeoven Brothers. 
Made arrangements with both to procure spirwn. Got 95,000 eggs from 
Faunce’s in the one haul we were able to attend, 504,000 from Howell’s 
Cove, 266,000 from Eagle Point; total, SGS,000 eggs. No returns from 
Gloucester Point. . 

~ a , y  ZG.-Early in the morning I finiiheci the examination of the fish- 
ing shores. There is one just above Billingsport, and one about 2 miles 
below. The om above is owned by one of the Paunccs, and the one 
below by Bennett Brothers. The one j u s t  above Billingsport cut out 
in tbeevening. The total number of eggs rcw?ived this clay was 434,000. 
But few fish were caught; total to (late, 1,302,000. We have as yet re- 
ceived no eggs from Gloucester Point, and the gillers are doing very 
poorly, cnt,ching very few, and none ripe. 
In tlie evening I auchored above the Schuykill, with the idea of avoi(1- 

ing the oil coming out of that river. 
May 2’i.-The total number of eggs taken to-day was 943,000. Of 

this number 167,000 were taken from gillers. Oue giller refilsed to 
allow his fish to be overhauled because the spawn-taker could not pay 
cadi. In future I shall provide my men with a little money, so as to 
be prepared for a similar case. 

They went out among the gill- 
ers, but mere unsuccessful. No eggs have as yet been obtained from 
Gloucester Point. The eggs put in the cones and jars on the 25th and 
26th are doing well. 

May 28.-The spawn-tnkers got 677,900 eggs today, 64,000 from 
Howell’s Cove, 457,000 from Bennett’s fishery, and 15G,000 from Eagle 
Point; total to date, 2,922,000. 

Muy 29.-Resul t of the clay’s work :IS follows : Howell’s Cove, 640,000; 
Fannee’s, 110,000 ; Bennett, Brothers, 143,000; total: S93,OOO; total to 
date, 3,815,000. 

Yesterday 136,000 eggs were taken from one shad at Eagle Point 
fishery, owned by Rice & Balreoven. The eggs were brought in by 
Jacob Svecllin, quartermaster, and carefully measured. He stated.that 
he  had stripped only one shad. Mr. Clark and  I visited the  fishery this 
morning and obtained the corroborative evidence of Mr. Bakeoveqzilid 
one of the  men. I a111 satisfied Ihat it, is triie. The fish weighed about 
6 pounds. 
Eggs and young fish apparently in good condition. A few dead eggs 

have been rernoved €rom tho surface. 
May 30.-Spawn was obtained from Howell’s Cove, 1G0,000 eggs from 

two fish. No haul was made later than 4 p. m., all the seines being 
hauled up for Sunday. 

This afternoon I took 260,000 young fish down to Rice & Bakeoven’s 
fisheries, to show the fishermen some of the results of the hatohing 

Mr. Clark’s assistants arrived today. 

Some of the 25th are nearly hatched out. 

Five shores were attended. 
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work. The exhibition aroused cousiderable enthusiqsm, both owners 
and employees exaniiniiig the siuall fry with great interest,. They aro 
quite enthusiastic, and help our inen in every possible way. After they 
had all seeri auil examined the fish I put the fry overboard. 

June L-This beiiig Monday, with the wind iii a favorable direction, 
tho catch was large aJid tllc yield of sp:t\vii \vas in proportion. We 
got from Howell’s Cove 1,025,000, from Faulice’s 350,000, from Ben- 
nett’s 3GS,000 j total for tlie day, 1,737,000; totill to date, 6,712,000. 
Gloucester Point has uot yet furnislied anx eggs. I have taken the 
spa\vn-tal:ers iI\var fr01n tIittt shore and shall utilize thorn among tho 
gillers. The lxuricll beiilg disabled I atteniled tlie boats with the ship 
and anchored in the everring ofil’ J?aunw7s fisherr, below Red Bank. 1 
took young fisli d i o r e  a t  Faunce’s a i d  Bennett’s, arid after showing 
tliein I put  them overboard i n  deep water. I have deposited up to date 
085,000 young fry. 

June 2.-Recei\-ed spawn i is follo\\~s : Ho\\.ell’s Cove, 451,000 j Ben- 
nett’s, 2G0,000 j Fmnce’s, 148,000 j total, 862,000. Sent spawn-takers 
among the gillers, but without results. 
. June 3.--Nuniberof eggs received today, 1,004,000, ;IS follows: 184,000 
from Bennett’s, G02,000 from IIowell’s Cove, 138,000 from Eagle Point. 
Deposited yesterday illid to-clay, 1,100,000. 

June 4.--811 the fisheries except Howell’s Cove have cut out. From 
this fishery we obtaiued to.diLy 1,1!?0,000 eggs.  Itice & Bakeoven are 
harely nialiing expeiises, but will hold. on uiitil next Monday in the hope 
of a good liaul after Sunday. The yroportiori of ripe fish is increasing, 
but the number of fish caught is decreasing. Put  over today 1,170,000 
young fish. 

June 5.--Obtniued EiG4,000 eggs to-day, mihking a totd of 9,270,000. 
Deposited 40G,000 young fry. 

June &--No ripe fish to-dag. At  noon the seine-was hauled up for 
Sunday. Put  overboard 700,000 young shad from eggs obtained on 
the 1st. 

June 8.--Eiglit thousaiid eggs wore obtained froni gillers, but all died 
and were thrown overboard. They were ill bad condition when receivecl 
011 board, owing to the rough weather. 

owing 
to the rough weather, tlJe eggs were K!ceiVCd i U  w bad condition, alld I 
am afraid that only 8 siiiall proportion will hatch out. The eggs were 
obtained by the span7u-t:bkers a t  10 p. 111. and coulcl not bu put on board 
and in the hatching apparatus miti1 4 a. in. to-day. Deposited 1,346,000 
young fish froni eggs obtained 011 the 2d and 3d instauts. 

Eggs received to date, 9,874,000. Howell’s C o w  mill cut out to.night. 
I have seen the owners iu refsrcuce to continuing the fidiing after tho 
loth, but find that the compaus;itiou for eggs will uot induce them t o  
fish after the close of the season, even if 1iermission could be obtaiued. 

. 

Jqdne g.-To-day ~‘36,000 were obtained from Bowell’s Cove. 
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Besides, the grass is so heavy that in a few days it would be almost 
impossible. 
June IO.-HowelPs Cove has cut out. Received last night 738,000 

eggs. Deposited 896,000. Total number of eggs received during the 
season, 10,604,000. I sball proceed to Burlington, N. J., to finish hatch- 
i n g  the eggs on board, and put them over at that place. 

Jurte 11 and 12.-Steamed up to Burlington, N. J., and lay there for 
two days. Put over 450,000 young fish. Found that only 200,000 of 
the eggs received on June 0 hatched out. 
June 13.-I left Burlington and proceeded to Port Richmond, filled up 

with coal and stores, and steamed domii the bay. P u t  over tho re- 
maining young fish, G‘iO,OOO, which had just hatched out, off Billings- 
port. 

REMARPS.-I regard the Delaware as an excellent field of operations 
for the Fish Commission during the shad season. A t  the time the 
WEh Hawk arrived there the fish had evidently been spawning for 
some time. We were told stories of much larger catohes o€ fish than 
any that took place while we were there. Though it is probable that 
the proportion of ripe fish tvgs not so great at that time, still out of‘ 
these great numbers it is to be supposed that many spawning fish 
might have been obtained. 

AI1 the principal shores are from 4 to 12 miles below Philadelphia. 
What effect the oil and other impurities in  the mater may hav0 on the 
young fish I. am not prepared to state, though 1 h a w  several times 
observed a sluggishness in their movements that I can ascribe to  no 
other cause. I think it mould be well if the young fieh or the partly 
developed eggs could be transported to some point at least 10 miles 
above Philadelphia. 

We have obtained by far the largest number of eggs from the Howell’s 
Cove fishery, 7,156,000 out of a total of 10,604,000; while from the 
Gloucester Point fishery none mere received. 

The two shores almost join each other. The first is a comparatively 
retired cove, with a decided curve inland, well clear of the chaunel, 
while the other is a straight shore, near the channel, and near the 
Gloucester ferry slip. 

Paunce’s seine haul, though w0 did not get so many ripe fish there 
as a t  Bennett’s, has a reputation for big roe shad. It is also well out of 
the main channel. It is said to have numerous springs at the bottom. 
Bennett’s is also said to have springs at the bottom. 

I think that with an earlier start next season, the work of this year 
can be doubled or trebled. 

I append a table showing in statistical form the number of eggs 
received, proportion hatched out, time of hatching, disposition, tem- 
perature, &c. 



Record of shad hutching on the Delaware River from May 25 io June 10, 188j. 
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do.. .do ........... ..do ... 5 ....... ... 14 ......... Bennett's ....... ..do ... 10 

2 __ . .do  ........... _ .__do  ......... 

2 ... do ........... Partly clear.. 
3 .... do ...... -.-.: . _ _ . d o  ......... 
4 . - . .do .............. do ......... 
4 .... do ........... .-_.do ........ 
4 ... do ........... Muddy ....... 
4 ..--.do ............... do ......... 
4 ._ - .do ............... do ......... 
5 . --.do . _-. - - . . - . . Partly clear.. ~ 

5 .... do ............... do ......... 
5 .... dv ........... .._.do ......... 
5 .... do ........... _ _ _ . d o  ......... 

2 .... do .  .............. do ......... I 2 I do . _ _ . d o  .. ........... ......... 
76 

76 
74 
74 
74 
72 
72 
72 
69 
80 
80 
80 
80 

76 

I Total. ..... I .......................... I F  

28 
28 
29 
29 
29 
30 

J- 1 
1 
1 
1 

'2 a. m. of Jane 2. 

._..do ......... Bennett's ....... do ... 15 
.__.do.. ....... Eagle Point.. .. .I--do ... 2 

___.do ......... Fannoe'a. ...... ..do ... 6 
... .do.. ....... Bennett's ......... do .... 5 
-__.do..  ....... Howell's Core.. ..do ... 2 
..'..do ......... Bennett's ....... ..do ... 7 
_ _ _ . d o  ............ do ............. do ... 7 
-__.do.. ...... Howell's Core. . ..do ... 20 
.--.do. ....... Fannce's. ....... ..do ... 12 

' .__.do..  ....... Howell's Cove .. 1: :do ... 11 

- 
d 
d 
B 
- 
13 
6 
3 
5 
5 
6 
6 
7 

12 
3 
3 

10 
1 

11 
3 
5 
2 
7 
7 

20 
12 
5 

14 
8 
5 

16 
8 
2 

20 
9 
1 

14 lz 

7 
8 
8 
8 
8 
8 

504,000 
260,000 
98,000 
95,000 

167,000 
172,000 
11% 000 
226, 000 
.112,000 

64,000 
457. OOO 
156,000 
640,000 
110,000 
143,000 
160,000 
196,000 
166, OOO 

I, 025, 000 
350, OOO 
148, OOO 
454, OOO 
m, OOo 
9% 000 
mOOo 
124 ooo 
9 % ~  

1,w OOO 
m, OOo 

734 000 

167, OM 

69% 

4 

.... do ........... .._.do ......... 78 .... do ............... do ......... 76 

._- .do .............. do ......... 76 

. --.do ........... ..-.do ......... 76 

. -. .do . . - - - -. - - -. . -. .do . -. . -. -. . 76 

.._.do ........... Muddy ....... 70 

I- 

12 I._.. a0 ........ _-.,.__. do ......... 83 

4 
2 
li 
B 
A 

+3 

s a  

380,000 

55,000 

125,000 
100,000 
200,000 
350,000 

215,000 
60,000 

150, 000 

150,000 
60,000 

420,000 
125.000 
515, OOO 

115, 000 
135,000 

100,000 

166, OOO 
155, OOO 

74,000 

200, w 
83. OOO 

500,000 
102, ooo 
83, OOO 
898, cmo 
450, OOo 

700,000 
175,000 

304.000 

__._._ _.. 
3% 
,o63,W 

a 
a 
a 
a 
4 
5 
8 
9 
lo 

- 
& 

zd 

a 

Q 
s f  
G - 

380,000 
215,000 
60,000 
55,000 

150,000 
125,000 
100,000 
200,000 
350,000 
150,000 
60,000 

420.000 
125,000 
515, 000 
100, 000 
115, O W  
135.000 
166,000 
155,OOO 
700, 000 
175, OM) 
74, OOo 

83,000 
500. OOO 

WOOO 
450, OOO 
200,000 
720, OOO 

063, OOO 

3% 
%E 
........ 

- 

.... do ............. do ........... ..do ... 5 .... do.. ....... Hovell'a Cove. . ..do ... 16 

.__.do.. ....... Eagle Point .... ..do ... 3 ... .do.. ....... Bennett's. ...... ..do ... 2 

.___do. ........ HoweUs Cove.. ..do ... 20 

.__.do.. .......... do ............. do ... 9 .... do ......... Gillboat ........ ..do ... 1 .... do ......... Howell'a Cove. . -.do ... 14 .... do.. ....... .__.do _.____..:-.,..a0 .... 12 

Temper 

June 
June 
June 
June 
June 
Jnne 
June 
June 
June 
Jnne 
June 
June 
June 
June 
June 7 ._..do ........... do ......... 78 
June 7 1. -..do ........... /.Clear I.. ..... _I 78 
June 
June 
June 
Jnne 
June 
J m e  
June 

do.  ........ 80 ......... 68 
.. ..... 76 

Xed before hatohing, and thmwn overbosrd. 

- 
d 
5l - 

57 
57 
57 
67 
67 
67 
64 
64 
64 
64 
60 
60 
60 
56 
56 
56 
57 
62 
62 
62 
62 
64 
64 
61 
59 
59 
59 
59 
80 
59 
64 
50 
58 

- 

6 8 6 5  

691 

67 
69 67 
69 67 
691 6R 
6 9 8 8  
60 6R 
69 08' 
6 8 6 6  
6 8 6 6  
6 8 6 6  
6 7 6 7  
6 7 6 7  
6 7 6 7  

6 8 6 7  
6 8 6 7  
70' 68 
72 70 
71 70 
76 69 
70 70 

z 
al w 
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1 3 3 . - F A L L I N G  O F F  I N  THE PILSlnERIEPil O F  M A L T A .  

B y  JOEIN WOIZTWINGTON. 

LDiNpntch No. 97 to the State Del~1rt~rne11t.l 

The fish question has come to be a very serious one for the inhabitants 
of these islands. Year by year the supply of fish has been gradually 
falling OB in Maltese waters, until less than one-half the number of 
fishermen are engaged in the iudustry now that were engaged in i t  
twenty-five years ago. Fish having become comparatively scarce, the 
prices have advanced proportionately, and not a few of tho poorer class 
of the population are unable to aBord tliemselves fish at all. The fish 
that are caught in the deep water OB the shores are of excellent quality, 
but of inigratory habits. When, however, the seasons arrive Sor the 
taking of the better grades of fish, it is found that the yearly catch 
continues to decrease, and a t  such a rate that considerable anxiety haw 
arisen lest the supply mill ultimately fail entirely unless measures are 
taken not only to prevent further depopulation, but also to preserve, 
cultivate, and increase the yield. I believe the bays and coasts of Malta 
are well adapted for the propagation of fish, but proper and intelligent 
measures need adoption and accomplishment before they can be made 
to supply the demand.‘ With tlie end in view of increasing and foster- 
ing the fisheries of the island, a fish commission has been formed in 
Malta. 

I have received au official communication, dated Valetta, Malta, Jan- 
uary 7, 1885, from Walter Hely-Hutchinson, lieutenant-governor and 
chief secretary of the Goverument of Malta, which is as follows : 

“A cominission is a t  present, sitting in Malta with a view of’ inquiring 
into the fishery regulations. 

“The committee has to be supplied with any information t l ~ a t  can be 
obtained on the subject of the preservation and culture of marine fish 
which may be available. 

‘ 6  I am given to understand that instructive and interesting informa- 
tion on this subject can be obtained from Americs. 

“1  am directed by his excellency the governor to ask whether you 

“1 assure your Department t h h t  any inform:ttion it mag f~irnish tlie 
Malta Government 011 this important subject will be gratefully received 
and higlily appreciated by the governor and the Maltese people.” 

If i t  is within the province of the Department to obtain from thc 
United States Pidl Ooinmission, or from other sources, any informatic u 
which may meet this request, 1 shall be happy to receive and impart it 
to the Government of Malta. 

would be in a position to furnish me with any such iiiforln a t’ ion. 

UNITICD STATES (:ONSULATB, 
Xalta, January 10, 1885. 



1 3 4 . - R R P O R T  O F  P H A D - H A T C H I N G  OVl i lRATIONS AT BATTaRk 
BTATION.  H A V R E  DE GRACE, MD.9 BEASON O F  1886. 

B y  WILLHAIT1 WAMLEN, 
Super intendent of Battery Statiovi I 

I have the honor to submit herewith my report of the operations in 
shad-lmtching a t  this  statio^ during the spriug of 1886, accompanied 
by tables showing in detail the wgrk perforiued. 

Although the woIk of the present year about trebled that done last 
season, the capacity of the station was by no means taxed to its utmost. 
It is needless to say that advantage wa's taken of every opportunity to 
make the work successful, and to accompliAh all that was expected of 
the station. 

The season was unusually backward, and we were muc? iuconve- 
nienced by the prolonged presence of ice in the river, which cut off com- 
inunication with Havre de Grace, Md. On the island, however, the 
preparations for the work were steadily pushed forward. 

Tho system pursued during the spring of 1884, of fishing the seine by 
contract, did not result as satisfactorily as was hoped, and it was deemed 
best not to attempt t.he same experiment this year. It being necessary 
to have the services of an experienced fisherman to act as captain of 
the seine, the position was offered to Mr. Everett Thompson, a citizen of 
Havre de Grace, and was accepted. Mr. Thompsou reported at the sta. 
tion April 1st with two seine-mender8 and riggers, when the seine was 
removed from ita storage, ropes taken out, and the operation of rigging 
the net commenced. Such dispatch ma8 used that by the 14th of April 
this work wag completed, although interrupted on several occasions by 
stormy weather. When ready for fishilig the seine measured 1,280 
fathoms in length. 

While the seine was being rigged, attempts were made to sweel) the 
hauls to remove any obstructions which might have lodged froin the 
spring rains and freshets. As the ice did not leave tho river until 
almost time for fisihing operations to commence, and as the force was 
at this time inadequate to perforrn SI1 that was necessary to be done to 
put the station on a proper footing for the season's work, the U. 8. Fish 
Commission steamer Fish Hawk was ordered here for the purpose of 
clearing out these obstructions, and for renderiug m y  assistance neces- 
sary to equip the station thoroughly. She arrived ou April 2, and her 
crew was put to work with small boats and launches to deau the hauls. 
The work, however, was much interrupted by the heavy and continud 

Bull. U. 8. I?. O.SEi--26 
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freshet8 in the river,.caused by the early rains and the melting of snow 
aiid ice, so that, tbc work was not sntisfactorily completed until: the 
23d of  the month. Mr. Piepmeyer, commanding the ressel, reported 
to tho Commissioner, and received orders to proceed to Havro de 
Grace, coal ship, and leave for Washingtou. On the 24th the ste;twei* 
left 1 he station for the coal wharf, and o,n the 25th passed again on the 

On the 2d of April, under orders from the Commissioner, Launch No. 
68 left Battery Stat,ion for the Potomac River to assist in tho shad 
work at that point. Launch No. 82 was ordered to accompauy her as 
1Br as Sresh water in the Potomac, because of' the inability of No. 68 to 
travel in salt water after the supply of fresh water for her boiler6 had 
become exhausted, while No. 82 is furnished with a keel condenser.. 
The trip was successfully made, and Launch No. 82 returned to this 
stiltion on April 13. 

Ihiriug the first two weeke of April the force was daily increased 1111- 
til by the 16th the entire iang  for fishing the seine was complete. 
' P h  weather still continued cold and stormy, and interfered much with 
the success of  the season's work. 

011 the 16th of April the first haul of the seine was made, and it warJ 
t IJci*~~tlfter worlred regularly and thoroughly until the 27th of May, 
N i ~ i  the Sorcc was tliscb:trged, and fishing operations ceased. In the 
period during which the seine was worlred, 106 hauls were made, 80 ebb 
and 69 flood. The total catch of shad for the season was 3,612; only 
167,125 herring were hauled, as there was no market for fresh fish, and 
the eommissiou was not prepared to salt, 
l'h catch of shad was far below that anticipated a t  the beginning 

of' the season, but the cause is attributable to many unavoidable cir- 
cutnstsnces. The backward season, continual storms, muddy water in 
the river, and principally the condition OS the apron upon which the 
fieins was landed, all contributed to inalre the season as non-productive 
21s it proved. 

Much trouble was experienced with this apron last year, and one of' 
tho first moves the present season was an examination as far as prac: 
I icablo into its condition. It was discovered that a large portion of the 
apron was off the bottom, which would aBord an easy avenue of escape 
f i w  the fish on the Ianding of the seine, and efforts to remedy this were 
lt~iide by piling dirt and gravel along the edge of the apron to force the 
sill down level with the bottom, or to fill up the open spaco referred to. 
Atler this was done an examination showed that the apron was much 
iuiproved, though by no i~ieans satisfactory. However, as the season 
W ~ I S  upon u8 we had to do the best possible under the circumstances. 
L:LI er on will be submitted recommendations with reference to this 
matter. 

The herring came on in the g r e a m t  abundtiiice thie year, constiintly 

to Washington. 
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crowding tho seiiie to siich :LN uxte:uL that iL became iiecessary to ntllow 
these fish to escape, as there mas no \lay of ta,lcing care of them. 

The hatchiug house had been placed in order for the reception of 
shad eggs, ant1 oil the Blst of April the first.instalmeiit of eggs  was re- 
ceived. Ih-0~11 this time until the close of the season, June 11, eggs 
were taken dailx from the fish c,aptured in the seine and from the floats 
aud gillers operating in tlie neighborhood. It will be seen by reference 
to  the accompanying. tables of operations tliat bhe yield of eggs froin 
the seine was 1,283,000, and from the gillers and other sources 13,104,000, 
making a total of 13,367,000. Of this number there mas an aggregate 
loss of 3,OG5,000, thus leaving as fish hatched 10,292,000. This number 
I V ~ E  augmented from outside sources by 433,000, 8s will be shown by au 
examination of the table of hatching operations, With this addition 
the number of shad produced w a ~  10,725,000, which were about everily 
distributed between t h e  waters about the statiou and streams in other 
localities and States. Tho accompanying table oC distribution will 
show each deposit. 

During the season reports were received that large numbers of ripe 
shad were being captured on the eastern side of the bay by the gillers 
operating in that neighborhood between Carpenter’s and TLWBOY Points. 
A portion of the force mas sent out to attend these fishermen LIS f. aa 
practicable, but the distwce was so great and the  time of lifting the 
nets so inconvenient that it \vas fouiid impossible to work this neiglibor- 
hood as thoroughly as was desired. 

Accordingly, under orders from the assistaut commissioner, the 
steamer Lookout arrived a t  the station on May 13, for tho purpose of’ 
gathering eggs from this locality. She left tlie station each night, oar- 
rj7ing two expert spawn-takers mid ai1 extra boat, and returned next 
morniny. The eggs  mliich could not be accommodated i ir the equip- 
ment of the vessel were then transfi.rred to tlie station. This work was 
continued until May 17, when, with Assistant Co~omissioticr Fergusou 
011 board, the Looliolit left for a visit of iuspection of the Delaware Itirer, 
where i t  was reported shad wm being Caught in great abundaiice. 
The vessel returned to tho station on the 20th, after n very succefisful 
trip, having obtained in the short time there nearly 2,000,000 eggs, 
only a portion of which, however, was transferred to the hatching house 
nt this station. After tlie return of the steamer the nightly trips to the 
castern shore, were resumed and coutiuned until Nay 27, \Tlion the 
~essel  again left €or the Delaware River, taking; an expert spawn-taker. 

In all eases when the fitearner transferred eggs to Battery Station 
tluo credit was given for the number, and a careful reference to the 
table of hatching operaRious Till show that during the season the stn- 
t ion received from the ~essel2,0Y7,000 eggs, and 433,000 young shad. 

The worlr on the Delaware proving so successful, the Co~nniissioner 
ordered Lwunch No. 82, on duty at this station, to proceed to that localit,y 
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with an extra boat and two fi istdass spawn-takers, to assist, tho steamer 
Lookout. The lauuch, iuider Uoclrsrvaiii Cleaveland, left on Mag 28, 
and returrred June 7. 
POOL EXPERIMENTS.-The experiment attempted in previous years 

of confining unripe shad i n  the pool until they had become sufficiently 
L L  soft)) to yield spawn, was repeated this season, but with little or no 
success. 

Several seine hauls of fish were turned into the pool, and a t  intervals 
the shad would be removed and examined. Most of those captured 
proved ( I  hard ’’ or ( 6  rotten ripe,” and but a very small number of eggs 
mas obtained from this source. The few eggs taken had the appear- 
ance of being sound ani1 healthy at  the time of stripping, but soon 
after being placed in the hatching jars, would form into knots; No 
fish were produced from the eggs thus obtained, and I again advance 

. the opinion that this experiment is not practicable. The shad are un. 
used to a confined space like the pool, and are eager to escape. Failing 
in this, they become frightened and rush against the sides of the pool 
and the wire grating of the gates, bruising themselves severely, causing 
the appearance of fungus, and afterwards death. Probably another 
cause of failure this season was the presence iu the pool of herring in 
such large numbers. Their continual agitatiou stirred up the mud and 
sediment on the bottom, and the sliming of the wa.ter, in addition, made 
1 t extremely unwholesome, large numbers of fish dying daily. 

Another and dangerous feature mas noticed in this connection. The 
water used in the jars €or hatching purposes was  pumped from this pool 
;nto the two large tanks in the water-tower, whence it passed through 
llipes into the hatching house. About the 18th of May, when the pool 
was crowded with sliad and herring, i t  was noticed by the attendants 
of the hatching house that the water was flowing less freely, and the 
eggs began to present a dirty and sickly appe‘arauce. A prompt in- 

.yestigation showed that the water contained large quantities of dirt 
and slime caused by the fish in the pool. The water was immediately 
tiirned off and the pipes and jars thoroughly eleaned. It was pro- 
1)osed to remedy this evil by running 8 new suction pipe outside of the 
j)ool, and sufflcient pipe for the purpose was ordered ; before it arrived, 
liowever, the condition of the eggs beca ie  such as to make it imper- 
:ttive that the cause of this pollution should be removed. Accordingly, 
)II my earnest recommendation, the assistant commissioner instructed 
tilet the pool gates be opened aud the fish allowed to escape. This was 
(lone a t  once, and in a short time, the eggs resumed their norinal con- 
t1 ition. 

The experiments designed with the pool were thus practically ended 
i’or this season, as the catch of fish after the opening of the gates was 
HO small that the seine was stopped a few day8 after. 

By judicious management and untiring application OD the part of 
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experts Sauerhoff and Tolbert, who mere in chargeof the hatching 
house, the loss of eggs from the pollution of the pool water, although 
of considerable extent, was kept as low as possible. 

Every egort was made to prove the feasibility of this pool experi 
xnent, but without succesa. To facilitate the hauling of the pool seinr, 
and also to allow xnore space for the fish, the several interior aprons 
aud bulkbeads were removed this spring, and one apron only was 
placed in the northern end of the pool. This worked more satisfactorilb 
than the first arrangement. By the direction of the assistant com- 
missioner, a space of some 30 feet was netted off in the entrance to the 
pool with nets of different sized meshes. When a haul of fish was 
turned into this space, the small fish and herring would pass through 
the larger mesh into the pool, leaving the shad. At  intervals the shad 
would be examined, but always proved ‘( hard” or ‘ 4  rotten ripe.” 

until ripe is not practicable, experience having shown that i t  is only whcn 
fish are captiired ready to deposit spawn that good eggs are obtained. 

HERRING.-During the season attempts were made to hatch the eggs 
of the herring, but the apparatus used was not adapted to this work, 
and little success was attained. However, by careful management, 
some 200,000 youug herring were produced, and place9 in the waterR 
about the station. 

PeRaH.--Xeveral Yery large, ripe perch being caught in the seine, 
their eggs mere taken and impregnated. A Chase jar was used in de. 
veloping them, after which the €rry mere deposited in the noighborhood 
of the station. During the season 1,360,000 egg8 of the perch were 
obtained, froni which number 1,000,000 fish were hatched and planted. 

As stated above, it is my belief that the experiment of penning shad . 

HAVRE DE QRAOE, MD., June 30,1885. 



T~BLE I.-Rmra of shad-hatching operation8 conducttd at Battery Siation, Marylnad, from April 16 to June 11,1885, rrndcr direction of FWiam Hamlen, 
supailitenden t. 

Rip0 shad. 
____ 

Kales. Females. 

~~~ 

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

............................ ............................ i 

Data . .  E g ~ s  from 
seine. 

Fish taken inbat- 
tev seine. Fish 

depoeited 
in lo& 
waters. 

1- 

I Shad. month. Day of week. 

Fish 
'deposited 

mother 
watam. 

___- 
Thursday .............................. 
Fridai ................................. 
Satnr ay ............................... 
Monday ................................ 
Tuesday ............................... 
Wednesday ............................ 
Thursday ............................. 
Fri"a~ ................................ 
Satn ay.- ............................ 
Ihlonrlav.. .............................. 

........... 

85,000 

...........I......... 

........... 

473,000 

........... 
506,000 

245,000 

li;J! ;; ....... 
Apr. 18 
Apr. 20 
Apr. 21 
Ayr. 22 
Apr. Y3 
Apr. 24 
Apr. 25 
ADr. 25 

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

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

'300,000 

.____. ._____ 
....................... ....................... 
....................... ....................... 

260,Ooo ....................... ............. ....................... ....................... ___. ~. .___ -. 

miday ................................. 
Saturday ................................ 
Su~day ................................ 
Xonday ................................ 
Tuesday _ _ _ _ _ _  .____. ~ ._._.. _ _ _ _  . ___. _ _ _  
Wednesday ............................ 
Thursday .............................. 
Fridno ................................. 
Satuday. __. ._._.. _ _ _ _  - ~. _ _  ._ - -. __. . ~. 
Snnda,T .................... -:.- ........ 
Mondny ____.._._. .................... 
Tuesday ............................... 
Wednesday ............................ 
Thursday .............................. 
f i i d q - .  ................................ 
Saturday ............................... 
Sunday ................................ 

6 
5 

88 
160 
138 
185 
131 
111 
60 

153 
33 

105 
90 
25 

195 
13'2 
lG2 
32 

180 
72 

157 
68 
61 

O115 
151 

9 

122 
179 . 25 
24 

148 
17 

170 
63 

...... 

...... 

._..__ 

May 8 
May 9 
Yay 10 
May 1: 
May 12 
May 13 
May 14 
Hay 15 
May 16 
May 17 
May 18 
May 19 
May 20 
Hay 21 
May 22 
?day 23 
May 24 

lerring. 

6i5 
6,200 
4,000 
6,750 

28.000 
13,000 
25,000 
13,000 

15,000 

12,000 
3,000 
5,000 

2,000 
4,000 

........ 

......... 

......... 

. - . . -. -. . ......... 

........ 

......... ........ 
8,000 
3,000 
5,000 

35,000 ......... ......... ........ 
......... 

3,500 
5,000 . - . . - - -. . ......... - - -. - . - - ......... ......... 

......... 

................. ~ . . . . i 2 ~ o o o  

4 1  1 I M),oOo 

....... .... ........... 
2 101,000 ............................ 

419 000 1 *! 1 19,000 
2 4+. 000 

....... I .......... I ....... :... 

............................ 
. ; 1 -; ; 1 2;;; 

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

............................ ............................ 
2 1 30,000 

Eggs from 
gillers 

and other 
sonrces. 

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

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

............ ._._._ .___.. 
10, ow 
50, o m  ............ 
55,000 

125,000 
229,000 

............ 
122,000 

............ 
4P, 000 
W,(OO 

3b3.000 
322,000 
260, 000 

60,000 
............ 
........... 

25,000 
407.000 
153, 000 
147, OUO 

4622,000 
5654,000 

~1,190,000 
941,000 

1,242,000 
c87. 000 * 592. 000 
70: 000 

327; 000 

' ob1  eggs 

......... 

......... 

Fish 
hatched. 

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

....................... 
I ....................... 

5,000 1 5,000 
4,000 , 60, u00 
8,000 20,000 

24,000 111,000 
61.000 176,000 
99.000 ~ 215,000 
68,000 145,000 
20, uoo 102, 000 
33,000 22.0l!o 
28000 55.000 

IUS, OOO 
346,000 
243,000 
219,000 
4%. 000 
5 4  000 

45: 600 
79,000 

166, 000 
38,000 
4, auu ........... 

10,000 

22,000 
28,000 a, 000 

113, U00 
219,000 
296.000 

74Y9,000 
4ti8,OUO 
239.000 

88. 000 

4; 000 
44,000 

........... 
10,000 
28. 000 
80,000 

.......... 
15,000 

480,000 
131.000 

158, uoo 
242,000 
5 7 , U O O  

_-.........I...... ...... 
440,000 ............ 
aoo, 000 ............ 573,000 9 1,250, OOO 

671,000 ............ 
500 000 I 1.500, OOO 
1Zj:ooo I.._._ ....... 
150,000 ............. 



'-;----/-.-'___--I 2 -- 
, I I 

54 1 42 1,253, OW 12,104,000 1 13,357,000 1 3,065,000 , 10,725,000 5,044,000 j 5,6& 000 i , I  __- 

-_-- I I 
Tom1 . _ _  - -. . -. -. . ~. _ _  . - -. . ~ -. . . - 1 _._. . . . ~ ~: 3,512 167,125 

- .- _ _ ~  
1 Delirered to Xessenger Donnelly. 
212 frnm -1. 

gCar No. 3, for the Hndson River. 
'076 diad from nool. 

19 Meesrnpcr Donnrllr, 
Uessencer I)onnells. 

for Elk River. 
for Cheater River. 

_. _,___ _ ~ _ _  .- 
'2275 000 fish from Lookout. 
13Cai No. 3. for Dan River. 

6332:000 from nteamer Lnokout. 54335.000 eoes fium Lookout. ~. ~ 

7H;a~ loseea of e g p  a t t h i s  time caused by im- 
punty of water in pool, owine to the muddyingancl 
shmine of same bv large number of fish therein. 

16Cut out-&ine today. 
16 Nessenger Donnellx, for h'orth Eaat River. 
17 Messenger Donnellj--, fol Gnnpowder River. 

B IS,'OOO fiZ from I.ookont. 
mDonnelly, for Bush River. 
M Donnelly, for Susqnehanna River, Snnbnry, Pa. 

Donnellr for -. 
25 000 in proeeas of hatching turned out into 

;iwrGy reason of stoppage of pumps f i m ~ i n g  
8348,000 from steam& Lookout. 18 Messenger Donnel!F, for I'atZpeco River. jars 

Partly ripe. 
Nme-Exc~ea of 433,000 fish hatched caused by tmnsfer of that nnmberto station by steamer Lookout-&by 23, 275,000 ; June 5, 1 %,OOO. 

0 r 

9 



TABLE II.-Rmrd of tritipernttiw ob.wwliona inade at Battery Stafion, J f a r y h d ,  on M e  Siisqnekmnu River, front April 1 io Juae 11, 1885, by Will- 
iam P. Saicerlwf and George H. Tolbert. 

49 
48 
54 
56 
60 
62 
61 
66 
72 
78 
74 
74 

Date. 

48 40 
47 41 
55 42 
52 44 
54 46 
58 47 
64 50 

80 I 55 
75 58 
69 , 60 
67 61 

63153 

1885. 
Apr. 11 . . - 

2' .__ 
32 .__ 
43 _ _ _  
5' ._. 
64 ._. 
74 ._- 
8' .._ 
95 .__ 

10' .-_ 
116 ... 
E1 .._ 
13' .._ 
14' _ _ _  
159 _ _ _  
I@ ._. 
17 .... 
18 .... 
19 .... 
20 .... 
21' __. a.... 
23.... 
24.... 
25 .... 
20' o... 
27 .__ 
28" ... 
29" ... 
30. ... 

z.... 
3'3 . . 

May l. . . .  

Tempera- 
ture of air. 

- 
d 
d 
t- - 

43 
42 
46 
40 
36 
38 
42 
49 
40 
38 
40 
43 
38 
34 
42 
41 
44 
46 
42 
51 
52 
61 
60 
60 
64 
56 
59 

64 

5 . . . . .  5'2 

Tempera- 
tiireof Bur- 
face water. 

__ 

s i  
N - - 
39 
39 
39 
38 
40 
40 
40 
43 
42 
43 
42 
41 
41 
41 
41 
44 
46 
47 
50 
54 
58 
58 
60 
60 
67 
60 
GO 
60 
58 
56 
56 
56 
54 

2 

- 
d 
d 
ri. - 

39 
39 
39 
39 
40 
40 
41 
43 
48 
43 
42 
41 
41 
41 
42 
44 
46 
49 
53 
54 
57 
64 
62 
63 
63 
60 
61 
60 
56 
57 
55 z! 
86 
57 

Tempera- 
hzzgL, Direction of wind. 

boune. , 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
60 
61 
62 
63 
80 
GO 
60 
58 
56 
56 
5G 
54 
81 
57 

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

......... i NE. 

........ NW. 

._..!.._. SW. 

.__ . ' .___ I  NE. 
_ _ . I  .... INW. 
........ NE. 1 SE. 
........ ! sw. 
.. ....I W. 

.... NW. 

.... E. 

... XE. 

.... Ne. 
XE. 

:.__. s. 

: _ _ _  1 W. w. 

._ 
59 . . . .  
60 NE. 
63 BE. 
64 SE. 
64 NE. 
60 SE. 
61 W. 
60 E. 
56 NW. 
58 m. 
55 NE. 
55 NW. 
55 NW. 
57 N. 
.% NE. 

Ei 
ea -4 - 

...... 
6E. sw. 
NW. sm. xw. 
SW. 
NW. 
NE. sm. w. 
NW. 
N w. 

S .  
SE. s w. 
SE. 

SW. 
SE. 
SE. 

h'. 
NE. 

VNW 
SE. xw. 
W. 
NE. 
NW. 
NW. 
W. 
S. 

...... 

...... 

...... 

...... 

- 
Ei 
k 
W __ 

NE. 

sm. m. sm. 
NW. 

E. 
NW. 
NW. 
37. sm. 

NW. 
NW. 

N. 

N W. 
SW. 
SE. 
S. 

STV. 

.___.. 

._-_.. 

...... s. xsm 
SE. 
KE. w. s. 
NW. 
SW. 
NE. 
N W. 
SW. 
NW. 

Inteneity of wind. Condition of sky. 

clear.. .. clear.. .. Clear.. .. j Muddy 
Clnudy .... .do ..... ..do ........ do ... 
Clear. ..... .do ...... .do .... I:. . do ... 
Cloudy.. Cloudy.. Cloudy. . I  ... do ... 
Clear.. .. Clear .. Clear. ...... .do ... 
Clear.. .. Cloudy. . Cloudy. ... do ... 
Cloudy.. .. .do ....... do .... !...do ... 
Clear. ~ -. Clear . ~. Clew.. - .! __. do . ~. 
Cloudy.. Cloudy.. Cloudy. _!__.do ... 
Clear.. .... .do ..... ..do ... .' .. .do ... 
.. .do .... Clear.. .. Clear. .. .I.. .do ... 
Clear. ... Clear.'. .... do .... 1.. .do ... 
Cloudy.. Cloudy.. Cloudy.. I . .  .do ... 
. ..do .... Clear ... Clear. .... Clem.. . 
.. .do .... ~ Cloudy Cloudy.. ~. . .do ... 
.. .do .... ' Clear.. . . .  .do ...... .do ... 
Clear.. . .I.. .do .... Clear. ..... .do ... 
... do .... !. . .do ...... .do ...... .do .. .. .do .... 1.. .do ...... do ...... .do .. 
__.do .... 1.. .do ....... do _ _ _ _ I . .  .do .. 
.. .do .... ~. . .do .... ~ . . d O  ...... .do ... 
 do do ...... .do ...... .do ..... .do .. 

Clear .... clear ... Clear. ...... do ... 
Cloudy.. Cloudy.. Cloudy.. ... do .. 
Clear ...... do .... Clear ...... do .. 
. ..do .... Clear.. .... .do ...... .do .. 
Cloudy.. Cloudy.. Cloudy..' Mnddr 
Clear.. .... .do .... Clear.. .... do ... 
.. .do ....... do ... Cioudy. . (10 .. 
Cloudy.. do . . . . .  110 .. Clear.. 
:. .do ... .I ciear.. .. ciwr.. .. j ... (10 .. 

.. .do ....... do .... .-.do ..../... do ... 

ClOlldy.. I ClOUdp. .. . d O  .... '. . .do ... 

Cloudy.. .. .do-. ... Cloudy. ... I .do .. 
... do .... ! Cloudy. .. .do .... Mnddc 

State of tide. 

-------I-- 
. I I- 

Flood ... Ebb ..... Flood. 
. .do ...... .do .... Ebb. . .do ...... .do .... F l d  
. .do ....... do .... Do. 
. .do .... , .. .do .... Ebb. 
..do ....... do .... Do. 
Ebb ..... Flood ... Da 
. .do .do .... Do. 
..do .... Ebb ..... Flood. 

. .do .do .... Do. 

..do do ... Do. 
... do .... Ebb. .... Flood. 
.. .do ....... .do .... Do. 
Flood ... i .. .do .... Do. ... do .... i...do....I Do. 
... do do .... Do. 
... do .... .... Do. 
... do ....... do .... Do. 
Ebb.. .. ./ Flood ... I Ebb. 
.. .do ..... ..do .... Do. 
.. .do ...... .do .... Do. 
.. .do ....... .do .... Do. 
... do ....... do .... Do. 
.. .do ...... .do .... Do. ... do .... Ebb ..... Flood. .. do ....... do .... Do. 
Flood ..... .do ... Do. 
... do ....... do ..-.I Do. 
.. do ........ do .... Do. 
Flood ... Ebb ..... Flood. 
... do ... High .. Ebb. 
. _ .do  ___. Flood .__ Do. 
.. .do ...... .do .... Do. 
Ebh .._. ._ do .___ Do. 



19 
19 
m 
io io 
17 
11 
17 
I8 
il 
i2 
32 

76 
60 
81 
68 
60 
56 
68 
55 
66 
16 
78 
70 
72 
70 
75 
71 
69 
70 
62 
67 
72 
72 
69 
62 
61 
71 
71 
70 
70 
70 
76 
69 
74 
77 
67 
71 

- 

NE. 
NE. 
NE. sw. 
NW. 
NW. 

?E. irw. 
N W  
WW 
SE. 

.____ 
i9 

d 
i2 
il 
12 
i4 
i7 
$9 
72 
37 
6 
i2 
60 
69 
72 
70 
68 
58 
64 
G8 
70 
73 
72 
72 
$0 
71 
76 
76 
69 
69 .. 
- 

62 
GS 
72 
68 
67 
70 
68 
68 
65 
65 
66 
67 
69 
70 
$0 
70 
70 
73 

12 
71 
33 

i8 
i9 
i9 
i8 
i8 
i6 
?l 
i7 
i7 i7 

58 
10 
il  
w) 
jl 
G2 
BR 
67 
68 
66 
68 
68 
68 
67 a 
64 a 
6f 
6; 
62 
7c 
Gf 
7C 
71 
Gt 6f 

78 
- 

S W  
NE. 
WE. 
E. 
NE. 
NE 
NW 
NE 
NE 
B E  
NE 
Nw 
NW 
NE 
SE. 
SW 
NW 
SW m 
NW 
NE 

60 
Go 
60 
60 
60 
57 
57 
57 
58 
61 
62 
62 
62 
61 
62 
6% 
68 

23a ... 
24 ..... 
25n ... 
21318 .__ 

69 75 
6 8 6 8  
66 6i 
68 7C 
68 61 
68 Gt 
67 61 
63 61 
66 GI 
67 6; 
68 61 
68 11 
69 7( 
70 71 
70 71 

73 7: 
68 7: 
70 7 

7a 7: 

60 
61 
59 
6E 

..... 

w .._ 
3W _ _ _  
31s _ _ _  

June l.... 
2... . .  
3...:. 
4% _ _ _  
6..... 
7..... 
E..... 
g..... 
10 ..... 
11% ._. 

58 
$9 
59 
57 
58 
w 
57 
5: 
57 
57 
58 
60 
61 
GO 
61 
62 
6E 
61 
62 
6f 
6t 
61 
61 
6 
6: 
6. 
6 
GI 
6 
61 
71 
61 
71 
71 
6: 
6, 
7: 
- 

51 
GI 
61 
6! 
61 
61 
G! 
7: 
71 
a 
71 
6( 
6 
Gi 

60 
59 
59 
58 
60 
57 
57 
54 
58 
58 
61 
62 
62 
61 
62 
62 
68 
69 
68 
66 
68 
68 
68 
67 
63 
66 
67 
68 
68 
69 
70 
70 
72 
73 
68 
70 .__ 
- 

.. .hb .... 
,-.do .... 
.. .a0 ...... 
.. .do .... 
Fresh. .. 
.. .dn ... 

F&h. .... .do .... Clear. ..... .do .... !. . .do ... .I.. .do .... Ebb.. ..... .do .... Do. 
Licht ..... .do ...... .do .... Clear ... Clear.. ..I Muddy.. .. .do ....   do .... Do. 

DO. 
Do. 

Fresh. .. Fresh.. ... .do ...... .do .... Clear. ... Clear.. .. st  do ...... .do .... Do. 
Do. 

.a0 .... Calm ..... .do ...... .do ...... .do ... .I.. .do ...... .do ...... .do .... 
Calm ..... .do ...... .do ...... .do .... Cloudy.. , . .~ do ....... do ...... .do .... 
Weht ... Lieht. ... _..do ....... do .... l...do .__.I_. .do ... __.do ...... do .... 

---I----. 

3W. 
NE. 
SE. 
S. 
YW vw sw 
NE. 
YW v \V 
NE. 
SE. s w  sw s-cv 
SE. 
NE 
SE. 
E. 
SE 
NE 
NN 
NE 
NE 

SW rn 
NW 
SE 

s-cv 
SE 
SW 
SW 
Ncc 

~..  

_.. 

-_ -  
.___ 
- 

S T .  
N. 

N w. 
NW. 
NW. 
SW. 
NE. 
Nm. 
SE. 
E. 
SW. 
SE. 
SE. 
SE 
SE. 
S. 

NE. sw. 
NE. 
NE. 
NE. 
NE. 
N. 
SE. w. 
N. 

SW. 
S. 

SW sw 
NW 
SE. 

_.._. 

_.._. 

._-_. 

._.-_ 
- 

. .do ... .I.. .do ... ~ 1 Fresh. ,do ... Cloudy. dq .do .... Do. 
Strong.. Strong. ... do do ... do .... ... do .... __ .do  ..... Do. 
Lieht ... I Light ... Light do .... Clear do do .... Do. 
BGsh. . -1.. .do .... I S t h e . .  I.. do .... 1 Clear. ~ . . l  Clondv. . I _ .  .do .. ..I_. .do ... -1.. .do __-.I Do. . .do .... Clear. ... Cloudy.. 1 .  do .do .do .do .. -.I FT&. 
. do .... Do. 
Calm ... .do .... .-.do ...... .do do .do ...... .do .... 
Fresh.. . ... .... 1. -.do .... Muddv.. ... do .do . ...I E: 

... .-.do.. do ._-.I-- .do .... Clem.. .. Flood ... Ebb.. ... 

..do .... I Lieht ... .... ..... l...do .__./__ do .... .... 
-.do ...... 80 .... 1 Fresh.. . Clear.. .. Clear. ... Clear. ..... .do ...... do .do .... Do. ...... do ...... do .... Clear ....... do do .... Do. 

o .... Light ... C a h  :-. :::do .... Cloudy.. Cloudy.. ... do ...... do do .... Ebb. 
L-ight .../ Fresh 

..do .... Flesh ... ..I Li Fresh ht.::! ... do do .... 1 Clear ....... 1 do ....... 1 do .... I Ebb ..... Flood ... Do. 

..do .__.I Light: do ....... do do do .... /...do .... Do. 
Do. 

.do .... --.do .... Cloudy.. .. .... ._.do .... j .. .do ... Do. 
. - .do ... ... -..do .do .... , .. .do .... Do. 

.. Lieht .  .... __.do .... ... .do .... ... -1.. .do .... Do. 

1 ... do .... .. .do . --.I.. .do ... .... Fresh .do ....I_. .do .... 

fizsh.. 1 %%&h.. .do ...... .do .... Cloudy.. 1. . .do ....  do .do Flood . .... ...... .do .... clear..  .... .do ...... do ... ... Do. 
.... Do. .... .. ... no. 

Fresh.. ... .do .... 1 Fmsh.. ... o 1. ... Clem.. .. Clear. ~ - . l . .  .do .... Do. 
Light . .do .... Fresh.. .I. . .do .... ,:. .? ...... .do .... Cloudy.. .. .do .... 

.... l ~ .  .do .--I... do .~..l ClondJ.~~.. .do ..-I-. .do .. 
.do ... .. ...... ...... ...... .... .... 

.. .... ...... ...... ...... .... .... ... 
Light.. . Lizht ... Light.. ... .do ...... .do ... .do .... .... Flood ... Ebb. 

_~._- 
,..do .do .do .do .do 

.do I / / /  Calm do do 

.. .do .. .... .... .... ._.do .do .... Do. 

.... Flood .do .... Do. 
Light. ... .... ... .. ... .do .... . - .do  .... Do. 

.. .do ... ... Floed. 

1 Current in river. 'OThunder storm fiom 3 to 7 a. m. 
*River fall of floating ice. L1Ilainl2.45 . m stopped 5 p. m. 
'Rained all nieht from NE. 12Tida verv ?ow;ka:er muddy. Knin stoDued a t l 0 a  m. 
'Rain from 4 5. m. to  10 p. m.; from 4-c m. to 5 a. m. 
SCurrent in river and ver r  low tide. 
'Rain and snow 11.30 a. m. ; atopped snowing 2 p. 

m.; &topped raining a t  6 p. m. 
'Rain in afternoon; current in river. 
*Slight currentin rirer. 
9Firat egga for seasonto-day. 

13 Light rain 7 to 8 p. m. 
14 Rain a t  9.30 p. m. 
1 s ~ a i n  all day: stopped 11 p. m. 
'6Raiin s uall from northwest 6 p. m. 
17 &in a i  day. 
lsRain stopped 2 & m. 

19 Rain S p. m. 
20 Rain stopped 5 am. 
11 Rain 11.50 p. m. 
+3 ZRajn Ram all 9 am.: niglit. stopped 1 p.m. 

%Rain stonned li a m .  
36 &?in 3 p:i. ; stopGd 6 p. m. 
86 Pain from 4.30 p. m. to 6.15 p. m. 
"Ceased opention in hatchiophonse a t  9 am. 
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85,000 

473, 000 
2G0, 000 
GOG, (100 
245,000 
50, 000 

410,600 
673, 000 

1,250,000 
300, 000 
ti74,000 
500, 000 

1,50u,000 
125,000 
150,000 
100,000 
250, 0uo 
250,000 

300,noo 

l'~Bw, 111.-Ztecord of distribution Of8had f r y  made from April 30 to Jwio 11, 1885, by 
Battery Station, Marylaiid. 

.. 

1, 

1, 

D a h  

I 

85,000 Mnryland.. ... 
....... Pounaylvanie. 
473, 000 3Iai:yland ..... 
2G0 0000, A1:ib:~ma ..... 
245: 000 .. ............ 
5ti 000 . - . .do  ......... 

440: 000 .... do ............. 
574 000 .. . .do ............ 

, 2 8 6  0007 Now Pork. _.. 
aoo:ooo ~ a v y l a n  d.. . . .  
G i 4 , O O O  ... .do 
500 OD0 do 
,600: 0007 Virginia ...... 
128,0110 Maryland.. ... 
150 000 . - . .do  ~. .......... 
100: 000 .... do ............ 
250 000 ... do ......... 

50; 000 1 PIel,ylatid ..... 

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

I 
Bnttorv Stat~ion'. 
IlnrriiburK* .... 
J3ntter.y Stntion3. 
llotitgomorv.. .. 
Battcry Staiions. 

.c104.. ......... 
. . ~ . I I O *  ........... 

dof .......... 
~ 0 3 . .  ......... 

Moolmnicavillo . 
Battery StationB. 

.do3.. 
llos.. ......... 

Dnnvillo.. ...... 
BsttcIy Stations. 

.do3.. ......... 

. & a B .  .......... 
h'orth E:iat? ..... 

......... 
Snntlay: ... 
Siinday .... 
JIonday __ .  
Tuedny.  .. 
wodncbllay 
TVedllesda'v 

250: 000 I 'I'huraduy.'.  do ......... I .Ihil!.oad orosa- I 

1885. 
April 30 
May a 
Moy 10 
May 12 
,Uny 14 
Nay 17 
3lny 18 
May 20 
nfa:v 21 
N a y  21 ah? 22 
May 23 
Mat 24 
Ma? 24 
Nay 26 
Nay 28 
May 27 
Nny 21 
Ma> 28 

250 000 I... do ......... 
231:000 .... (10 ......... 
270,000 ... do 
20o,000 . ._ .do  ......... 
188,oon ... do ......... 
500,000 I'onnsSlvania-. 
1(1(l 000 
001'000 Maryland.. _ _  
25,000' ... do ............ 33: 000 ... .CIO ............ 

Saturday _. May 30 
Moud:ig ... Jnno 1 
Wetlnesdns i .Tun0 3 

ing.2 
Relay IIousrP ... P:ltn~m.o River.. 
Xllctonz ......... Elit 1:ivor. ...................... Chrstor River., . 
Bosh Station . Bosh Kiver.' 
Battery Stations. Suaqnohannn River. 
sun bury^ ...... Do. 

1106 .......... DO. 
.dd . .  ......... Do. 

............................... 2 
Battovy S t a t i d .  Susc~uobmna Rivor. 

Fridny.. ...I Juno 5 
Satirnlay _ _  Jon8 0 
Baturiiav _ _  Juno 6 
Tiioe~lay* _. 
Wcdnradny 
Thursday.. 
Thursday.. 

Juno 0 
Juno  10 
J u n o  11 
June 11 

Total ..I.. ....... 
1 Bv Willinm Enmlon. 

I I Number of fish. 

250,000 
251, no0 
270. 0IIO 
?00,000 
158,000 

4v0,000 
aoi, 000 
33,000 
25,000 

500, VU0 

10,725,000 :--I 

Sua uehanna River. 30. ~. 
DO. 

110. 

Alabama River. 
Susqoohanns, liivor. 

Do. 
D O .  
Do. 

Do. 
DO. 

Do. 
Do. 

Tiudaou River. 
Sosqiwhmna Rivor. 

Dan River. 
Susquohatme River. 

North Enst Rivor. 
Guuuomder. 

*Doliverod to N. Simmons. 
~J)rl irrrc d t o  car No. 3. 
*This doposit mns of ogge almost on the point of 

hatchmg. 

135. -SACTING E O E  IN NORWAY.* 

Roe did not become an article of commerce in Norway until the sec- 
owi lialf ofthe seventeenth century. About the year 1650 the quantity 
of roe annually exported from Bergen was ouly 9 barrels, and from 
Troudhjein in 1665, about 200 barrels. A t  the close of the seventeenth 
century Bergen annually exported 800 barrels, Christiansund~100, and 
!I'roncllijem 700. About t h e  middle of the eighteenth century the quau- 
tity of roe exported from Norway had increased to 8,000 barrels per 
year, and t,oward the end of the century to nearly 13,000 barrels. From 
IS30 to 1850 it mas  a little above 20,000; from 1851 to 1865, about 
30,000, and from 1866 to 1875, about 40,000 barrels annually. Since 
t hen  it has risen to  Ei0,000, and in 1880 to 70,000 barrels. On nu aver- 
age since the middle of tho last century one barrel of roe has beeu ex- 
ported aiinuelly to ;% thOusibl1d kilograms of fish. 
.__ _.__ -~ - 

. *",S'alt)r~ng (if Bogn." From tho ~ ~ r a l r : ~ a k . o . i l i t k ? ~ ~ e ,  vol. iv, No. I, Bergen, January, 
1886. T r i d t L h C d  lrOl11 tlhe Ih i i i i a l l  by 1IISI(MAN JAGOWON.. 
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The roe tr:ide itl soniewh:~t of H hazard. We have but few competi- 
tors iu the world's markets, as tive-sixths of the 60,000 barrels of roe 

* which were brought to markst came from Norway. The market, how- 
ever, is limited, and insignificent changes in the supply or demand will 
iufluence tlie price. There is 110 product of the fisheries which varies 
so much iu price as roe ; thus, the price of roe at the Lof-foden Islands 
has varied from $3.78 to $12.33 per barrel during the period from 1860 
to 1884. 

To buy loo requires iL certain degree of experience. As rot) is i b  

costly article, the aim of the seller frequently seems to be to make it go 
as far asj)ossible. Positive frauds are perpetrated by mixing witb the 
roe of the cominon cod (Gadus rnorrhuu) the less valuable roe of the 
polloclz (Gadus virem)," or by placing in the middle of the barrel salt, 
pieces of ice, soft roe, empty roe-bagcl, fish-heads, and entrails, mid 
good roe at t h e  top aud bottom. As such frauds have occurred, people 
who buy roe should b0 on their guard. IC a persou who buys roe  ha^ 
no charrce to examine tho contents of the barrels, ana buys of people 
whom he does not know, or who ar0 not trustworthy, it js it good plan to 
cause the scller to Brand the barrel with his mark, R J frauds are likely 
to be detected when the roe is repacked for shiyping, although tho in- 
convenience occasioued theseby will frequently be greater than the loss. 
Other means, not exactly unlawful but objectionable, are also einployecl 
to give the barrel .the appearance of being full. Such attempts a t  
fraud will be imdo 8s long as there are buyers to whom roe can be sold 
to adyautage, and as long its there are persons who have not ~ 0 t  found 
out tbat the best and most profitable results are obtained by careful 
treatment of the roe. We shall have occasion again to speak of these 
tricks of the trade. 

In cutting open the fish care should be taken not to injure the roe- 
bag, as in operriug tho fish the knife is very dpt to cut the roe. ~ ' h c  
person mho takes out the roe should also be careful not to  remove ;It 

the same time portions of the entrails, at8 is.sometimos done. The tubs 
in which the roe is gathered should have holes through which the  
water can run oil, as thereby salt is saved and a.better article of roe jN 

obtained. Wheriever it is possiblo to let the roe stand for half a day, 
80 that the water can all flow out, this should not be neglected. Roe 
would better be salted in perforated barrels so that the brine can run 
off freely, AS the brine makes the roe soft and less liable to keep. Oen- 
ezally twelve holes are made in the sides of the barrel, and four in the 
bottom. If roe is to bo laid in brinet either it shotild be put in per- 
forated tubs and salt sprinkled over it, or it should be dry-salted 
for from eight to fourteen days before it is put up in tight barrels. - The grains of roe of tho Gadus virettu are, as a rule, more pointod and of unequal 
length. 

t Roe hid in brino, of whioh formerly good dad was uaed OB the south ooast of 
lihncre, liiidH soriroely i~ny aale at present. 

_ _  

This roe also has a dark color, and becomes darker with age, 
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Thirty kilograms of salt is considered a sufflcient quantity for one bar. 
re1 of roe. As regards the kind of salt to be used, it will depend how 
soon one desires the roe to become salted. A regolation of September 
12,1753, prescribed that only French salt should be used, and St. Ives 
salt was positively prohibited. A t  the present time, however, medium 
coarse.grained salt is preferred, especially Cadiz salt, and also St. 
Ives or fine Lisbon salt. Coarse salt should not be used, as the coarse 
grains are apt to spoil the looks of the roe-bag, by becoming imbedded 
in it, and give it a burnt look. While the roe is being salted it should 
not be pressed. When, after a week’s time, it has settled somewhat, 
the barrel is filled, previously salted roe of t’he same quality being put 
a t  the bottom. It is then closed, so as to prevent the air from affeat- 
iiig it, and is put in a dry place. The barrel shouId be laid on its side, 
as otherwise the lower layers are subjected to  too great a pressure. 
For the same reason, i t  should be turned from time to time. While 
the roe is salted and is settling it should not be exposed to from, but 
after the roe has absorbed the necessary quantity of salt, it can stand 
much cold before it freezes. Nothing but firm roe sbould be used for 
salting. Roe which is almost ready for spawning, soft roe, and rot3 
from fish which have lain some time or which are spoiled, as well as 
roe-bags which have been half emptied, should, if used at all, be salted 
separately. Every salter. should be very careful in sorting the roe. 
Badly sorted roe always awbkens suspicion, and will, as a rule, bring a 
lower price than it deserves, while roe which has been well sorted 
during salting becomes more valuable from the mere fact that it will 
keep better, so that when it is to be repacked for shipping i t  need not 
all be taken apart. The number of roe-bags in a barrel varies greatly. 
If  the roe is of prime quality it can vary between 200 and 400; on an 
averige, however, the number is 300, or somewhat less. 

Many people salt the roe in boxes and afterwards transfer to barrels. 
This method does not improve the quality of the article, if the roe ia 
firm. It requires more salt and labor, expose8 the roe to the effects of 
frost and air, which exposure is apt to make it dry and hard, and there 
is likewise danger o l  its being broken too much during this treatment. 
If care is not exercised in the use of salt when the roe is transferred to 
the: barrels, it is apt to become salt-burned.” Roe which has been 
salted too much is hard and dry, loses its natural pale-red color, and 
becomes dark and brittle. If the roe is loose, salting it again will give 
it greater consistency. If  properly treated, even soft roe will make a . 
first-class article. This is done by salting it as soon as i t  is taken from 
the fish, by using more salt than for the firm roe, or by salting it a sec- 
ond time, when care, however, must be taken not to use too much salt. 
Occasionally it may become necessary to salt roe in boxes, because this 

,atlords more space, but more frequently the reason is that when it is re- 
salted the volume is increased, partly by the salt which is employed and 
partly because it does not have time to settle sufticieutlg before it is 
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Bold. The difference between the contents of ‘a barrel which has been 
resalted and one where this has not been done is often.as m11ch as 30 
per ceut, 12 per cent of‘ which is c:insed by tho sdt. Before the roe is 
shipped i t  should, therefore, be allsmed to stand and settle for. a week. 
We must not fail to mention that the temptation is w r y  great, aud in 
most cases irresistible, to mix inferior roe with the good duriug the re- 
packiug. Every bujer o€ roe should therefore be on his guard when 
he buys roe which has beeu repacked, and examine not ouly its quan- 
tity and quality, but also whether it, has been Raltcd too much. Roe 
salted in boxes is never as valuable as roe salted in barrels, even if the 
raw material was’the same. When salted in barrels i t  settles so firmly 
that all air is excluded, while there will always be more or less riir be- 
tween the layers if the roe has already reached :& certain deg*ree of stiff- 
ueea before it is put into t h e  barrels. Roe put up iu barrels to begin 
with will therefore beep much better than roe which has been repacked, 
and wiII for this reason alone be more valuable. 

Some pebple are in the habit of laying the roe in snow and of not 
salting it until it is to be sold, which custom is very olljectionable. 
When uuder the snow, water peuetrates the roe and freezes, so that for 
a little while it retaius au nrtificid firmness. But the advantage to the 
seller is only an imaginary one, as ouly very inexperienced buyers will 

On the other hand, the seller runs the risk of 
losiiig a good clcal, as roe put under the snow is apt to turn sour and 
lose its value. Sour roe, when salted, becomes brittle arid is apt to 
crumble to pieces during the process. It can be detected a t  once by its 
odor. The Loffocleri fishery lam of J u l s  1,1816, and the Finnmark fishery 
law of September 13, 1830 (wliich last-mentioned law is still in force,, 
although it is of little practical value), prohibited the putting of roe 
under the snow for more than twenty-four hours before salting. As far 
as the Loffoden Islands are concerned, the law is no longer iu force, 
and i t  is considered very objectionable to put roe under the snow. 

Pres11 roe freczes when the teinperaturo is two or three degrees below 
-zero (Rdaumur). In  froBty weather the tubs with roe should, therefom, 
be protectect against the cold, either by covering them or by placing 
them in B closed shed ; and the salting should begin before the roe 
commences to spoil. li’rozeu roe should never be salted, as the salt, 
melts before the roe is entirelp thamed O U ~ ,  and it great portion of it is 
therefore not exposed to the influence of the salt. If, as may happen, 
i t  freezes without any fault of the salter, it should €or some time be 
laid in salt mater, or, still better, in briue, before i t  is salted, It is 
not.advisable to defer the salting until milder weather sets in, and the 
roe thaws of itself, as this will generally tend to  make i t  sour. Nor 
should it be laid in  siiow for the purpose of thawing it, unless i t  mu be 
aalted within a couple of days. 

In  order to make a certain quantity of roe go a long way, it is in 
lome places salted in a mild brine, whereby it retains more water than 

. be deceived thereby. 

. 
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if it had been salted in salt, as tlie salt diiniiiishes the quantity of 
water in proportion to the quantity of salt used. Wheu salted in mild 
brim, the roe, if allowed to stand too long, begin8 to ferment. When 
such roe is to be sold, it is packed into a barrel, if brine roe is asked 
for, or i t  is put in a perforated barrel if the buxer wants dry-salted 
roe. Such roe can c'lmags be recognized by its being soft. It tokes it 
a longer t ime  to settle completoly, and decay niay have set in, without 
any noticeable indications. Eoe salted in briue, which is afterwards to 
be dry salted, very soon becomes dark and brittle. B u p r s  should 
therefore be careful not to be imposed upon by such an article, which 
ought never to be prepared. 

Referring to the above, we must consider as not advisable : 
(1) To thaw roe in snow, or during mild weather. 
(2) To salt roe in boxes. 
(3) To use coarse salt. 
(4) To use too much salt. 
( 5 )  To expose the roe to frost before it  has absorbed a suflicieiit qmn- 

0 1 1  the other hand we recommend : 
(1) To let the water run off before the salting begins. 
( 2 )  When there is frost, to salt the roe as soon as possible, or in case 

(3) To use the dry.salting method. 
(4) To salt the roe in barrels. 
(5)  To use Cadiz, St. Ives, or fine Lisbon salt. 
(6) To fill up the barrels as soon as  the roe has sufflciently settled, 

(7) To let the barrels lie for a while after they have been closed. 
(8) To be very careful in sorting the roe. 
(9) To use more salt for loose roe, or to  salt i t  a second time. 
As altogether objectionable me must mention : 
(1) To keep roc in snow for 8 considerahlo length of time. 
( 2 )  To salt frozen roe. 
(3) To salt the roe first in brine a i d  :Lfterwards in dry Malt. 
In sortixijj roe the following three sorts slioiiltl be distinguislieti: 
First qiiality, full and perfect roe. 
Second rqnality, torn, frozen, or m1t-bnrpeti roe, or roe sorue of which 

has been lost by spawning. 
Third quality, roe of which there is linrdly anything hit tlio bags, and 

8our roc'. 
All roe is turned when it, is to be shipped j and when thie is done i t  

will  be foiuid difficult in well-sortecj roe to separate the difjtijrent bags. 
Vwy little salt is used (about two or three barrels to one hundred bar- 
reis of  roe), aud t h i s  especially a t  t h e  bottom of'the barrel. In Prance 
this latter process is omitted. 

tity of sadt. 

i t  should already be frozen, to tbnw it  in salt mater or brine. 

ant1 then to close tho barrels a t  once. 
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136.-POBPOISE PBODUCITS. 

B y  GEORGE L. SPARES. 

I forward to you to-day a box containing samples of porpoise products 
in the lbe of' meats and sausage manufactured from the flesh of the 
porpoise. As far as I can learn, this is the first attempt eyer made to 
utilize the product in this shape. I shall bo able shortly to produce a 
snperior article to what you will receive. This present stock was manu- 
fiictured from flesh that had remained in salt for several weeks, owing to 
t,he difficulty in transporting, curiqg, smoking, &e., tt yew article. If I 
ineet with any encouragement with the  product commercially, I will 
erect the necessary buildings, machinery, and work tho product up fresh 
on the ground. Our fishery is located a t  Hatteras, N. C., which me hare 
secured by contract and purchasb €or a number of years. So far thi8 
season we have captured some 600 porpoises. If the weather had been 
favorablo, with our appliances, we should have obtained about 2,000. 
This we expect will be the total for the season. I am considering the 
matter of sending some of the product to the New Orleans Exposition. 
We have sold some of the meat, but not as porpoise flesh, there beiug 
n certain amount of prejudico against eating it as such. Eowever, I be- 
lieve when properly brought out, that can be overcome. We are pro- 
ducing a very superior oil from the body and jaw; also m excelleut ar- 
ticla of leather, of our own tanning. The business being comparatively 
it new one to this part of the world, me experience considerable difficulty 
i l l  making B market, especially with the meat product. I believe that 
in destroying the porpoise Ke are doing for all engaged in the fishing in- 
tlustrg a gre& service. We have qpended a large sum in learning the 
best way to capture and utilize this animal, and wo believe we shall be 
successful. There mas a porpoise fishing company at Cape May, N. J., 
which during its existence of some two years succeeded in capturing 
about 120 porpoises. 

340 SOUTH FRONT STREET, 
Philadelphia, Pa., B'ebrwarg 19, 1885. 

The following item from tho Scientific American may be of interest 
in this connection : 

Porpoise fishing for the oil alone has been carried on many years off the North 
Carolina coast. Tho process of' rendering the oil is vory simple, and the average 
iiriiount obtained is from 6 to 6 gallons. The oxperiment made last summer by the 
Cnpe May cornpauy proved ~uccessfd, 83,740 being realized, ib is said, from an 
oiitlay of $1,000 in fivo weoks' Gt;hing, and its facilities for taking porpoises will bo 
grcatly iucronsod tho comiug soason. The skin of' tho porpoise makes a very superioi*, 
soft, and pliable lonther, nnd tho estimated value of oacli individnal for iBs oil and skin 
&lone is placed at $20. Last autumn it was discovered that the flesh made rather a 
savory dish, and it beoame SO popular at the fashionable watering-places along the 
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coast that a Philadclphia firm recently mado a proposition to take all that may he 
canght along the const this season, with the view of worlriiig much of i t  iuto iiiince- 
meat. The Cape May company, it is said, will reject the offer, as it already has offor8 
from prominent Philadelphia and New York hotels and restaurants, and it is believed 
that there will be a demand for the ment which cannot be met. Tho meat is red and 
juicy, and resembles in appearanco beef, but is more solid, finer-grained, and very 
tender; much more like veniron, which it resembles in flavor. They me taken in 
seines about 1,000 feet long and very wide, and when captured, if not nlready drowned, 
are killed by stabbing with knives. It would eeem that the outlook for the success 
of a new and valuable industry being established along our coast is most excellent. 

lSY-ANSWEB61 T O  QUE61T.IONS A B O U T  F A T T E N X N Q  OYClTERB.’ 

B y  JOHN A. RYDER. 

(1) Oysters are not usually ((fed” for market; they are sometimes 
taken from their original bea and carried to the ‘(floats,” where fresher 
water is allowed access to them. Absolutely fresh water would kill 
them. The fresher water is absorbed in quantity, and gives them an 
appearance of plumpness. 

(2) In  such a case they are piled up in mass on the float, but this 
will not matter; they may be scattered thinly over the float or 011 a 
bottom where somewhat fresher water reaches them. 

(3) Oysters can be L‘water-swollen” in this way in tweBty-four hours, 
It is a trick of dealers, resorted to to make their oysters more salable. 
(4) The natural food of the oyster is small or very minute animals 

and plants belonging to widely different orders and classes, plants 
mainly, however, known as diatoms. 

(6) There is no ready-made preparation put up for the purpose of 
feeding oysters. If there is it may be pionounced a humbug. I have 
heard of corn-meal being used, and some of it would doubtless be di- 
gested by the animals, but the way in which 1 have always heard of its 
being used is exceedingly wasteful, and the amount actually ingested 
by the animals as food during the short time they are fed is quite insig- 
nificant. 

These matters have been somewhat fully discussed in papers by the 
writer of this, and published in the reports of the Commission, Census, 
and Geological Survey. 

. 

WA~HINGTON, D. O., December 24, 1884. 

* Writing from Biloxi, Miss., December 17, 1884, Mr. John E. Morrison made the 

(1) Are oysters placed in fresh, salt, or braokish water preparatory to being fed T 
(2) Are they scattered singly in  the water or piled up promiscuously P 
(3) What length of time doe8 it generally take to  fatten them T 
(4) What ie the best food for oyeters T - 
(5 )  Is there any preparation put up for feeding oysters, or is corn-meal the best iix 

following inqniries : 

them T 
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Sqpt. 29,s 8 83. 
- . , -  

Vel. V, No* !We Washington, D. C. 
- - .  

138.-#DlOPI&Q HESlZINa I N  DBNMAB&* 

B y  AXJGI. GIARDE. 

Mr. P. Qr&sb6ll, the representative of the Danish Fishery Associatioki 
in Bjerget, under date of July 21, 1884, called the attentiou of the 
board of directors to the circumst:ince that, while formerly the cdiiai. 
neys of thb houses in his neighborhood were built in suo11 a iuanner an 
to inclose below the entire cookingplace, which made them reseiobk a 
funnel placed upside down and-fitted them in a special ~ ; ~ u i i e r  for fish- 
smoking, they are now nearly everywhere replaced by rauges with so- 
called closed chimneys, which fact renders i t  iinpossible to smoke. fish 
in them. The fishermen, therefore, are no longer able to suiolre thosi? 
fish which they cannot sell, and thus preserve them for their OWII  use, 
which was often done whsu (especially in summer) unusually I:trgc 
quantities of mackerel and other fish had been caught. Mr. Gr%sbtjll, 
therefore, thinks that in his neighborhood there is great, ueed for small 
smoke-houses, either for one family or for several whicli go ill pertirer- 
ship, and desires inforinatiou as to how such smoke-houses, especially '' 
those for several families, can be constructed in the best and cheapest 
mauner. 

Inquiries regarding the establishment and management of smoke- 
houses, which have reached us from other parts of the country, seein 
to indicate that there is an unusual desire to preserve fish in  this man- 
uer ; and as smoked fish generally find a ready market, especially when 
experience has taught how to treat the fish so as to suit the ta8tc.c of 
the different consumers ; and considering that it is best llot to make tliu 
estkblishments too large in the beginning, but so that they can be gradu- 
ally enlarged as occasion demands, Lieuteuant Trolle has gatliered in- 
formation fieom digerent smoke-houses throughout the country. On the 
basis of his observations and some reports from Norway, he bas prepared 
the following description, which is published in the Pisiskeritidende in the 
hope that it will attract more general attention and produce some bene- 
ficial results : 

There are two methods of smoking, namely, cold-smokiug and hot- 
smoking. Which of these two methods is to be employed depends ou , 
the market for which the fish me intended, and on the length of time 
the fish are intended to be kept. These two different methods produce 
M e r e n t  articles, Cold-smoking produces smoked salt fish, as prior to 

Tradated from the *From Fkkeritidende, NO. 41. 
Desieh by R R R M ~ N  JACOBSON. 

Copenhagen, Ootober 7, 1M. 

Bull. U. 8. r.0. G 2 7  
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the smoking the fish has been in brine for some t ime j while hot-smoking 
produces a fresh smoked and cooked fish, which is salted very little, 
and in which the flavor of salt can scarcely be discerned. 

I n  America, England, Holland, and Russia cold-smoking is generally 
employed for herring, salmon, haddock, and halibut. In  Germany and 
iu some parts of Sweden this method is employed only for salmon. As 
far as is known, hot-smoking is used in Germany, Sweden, and Den- 
ninrk for all other.fish. 

As a general rule, an old-fashioned open chimney can be used for hot- 
smoking by arranging the poles on which the ash are hung 3 or 4 feet 
above the fireplaoe. These chimneys, however, have nearly everywhere 
gone out of fashion j and fdr this reason the arrangement of t,he coni- 
mon Danish smoke-houses will be described. 

The following description of a smoke-house on the island of Thuro, 
near Svendborg, is given by the owner, Chr. Julius Nielsen: 

The house has strong fireproof walls ; its length is 12 and its breadth 
8 yards. One-half is occupied by the packing-room and office, arid the 
other half forms a single room with R coiicrete floor. At the gable-entl 
there is a chimney in which the fish aro smoked. This chimney is 17 
yards high and 4 yards square, and along its entire height is divided 
by a wall into two smoke-rooms. In each of these, two rows of herring 
cam be hung, each row containing 850 large herring ; but as R general 
.rule, in order to prevent the fat from dripping from the upper upon the 
lower, only one row is suspended. For smoking, beech or oak’is used, 
split fine in pieces about a yard long, or oak or beech shavings from 
shipyards; but common shavings are not so good. The expense of 
smoking and packing is about 8 cents per 80 herring. Below the chim- 
ney has two iron doors, one for each s m o k e - r ~ o m . ~  

The following description OB a smoke-house at Masnedsund is given 
by t h e  owner, P. H. Liilrmann: 

‘6 The oven, with the fireplace below, is G feet broad, 5& feet high, and 
3 feet deep. In front there are iron doors. There is room in the o.r,en 
for three rows of poles; the distance from the fire to the lowest row 
is 3& feet, and the distance between the rows 14 inches. A t  the top the 
oven can be closed by a lid, which opens outside, toward the back wall 
of the chimney. The chimney projects about a foot beyond the front of 
the oven, and therefore forms an opening for the escape of the snper- 
fiuous smoke. The oven is about 6 feet high, and grows narrower 
toward the top, which is aboat 1 foot in diameter. The chimney is held 
together by a strong iron bar. When the fish have been dried in the air, 
smoking may be done on all three irons, therefore in’three rows. The 
lid at the top is then kept dosed. If, hoqever, the oven is to be used 
for drying, the two upper rows are used for this purpose j and in thu;t 
case the lid mast remain open, and the opening is covered by bags or 
pieces of board. Gradually, as the two lower rows have been smoked, 
the two upper ones are put a row farther down, and a new POW is hung 
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on the upper iron. The best materials for smoking are pieces of beech 
wood or alder shavings ; and in case of necessity, beech and oak shav- 
ings cIzn be used. It should be stated, however, that dak is apt to im- 
part a bitter flavor to the fish." 
, The two ovens described above are exceedingly practical and econom- 
ical, and are more to be recommended than the so-called Flensborg and 
Ellerbek ovens. s 

A larger smoke-house in Svanike, on the islmd of Bornholm, is about 
18 yards square and 4 yards high, while the chimney is 6 feet high 
and 4 feet broad. There are seven smoke-rooms, or ovens, for hot- 
smoking, and one for cold-smoking. The herring are hung in pairs 
over poles 3 feet long, one herring's head being stuck through the gills 
of the other and coming out a t  the mouth. If necessary, a thin stickof 
wood serves as a skewer. On each pole about 40 herring can be hung, 
which must not touch each other. The poles are arranged crosswise over 
square fmmes, 3 feet broad and 7 feet long, which are run into the oven 
on ledges. Each frame contains 26 poles, and about 1,040 herring can 
be smoked in it a t  the same ti,me. The entire smoke-house can contain 
22,400 herring, which are smoked by the hot method. The lowest frame 
is about 3 feet above the fireplace. I n  the cGld-smoke cbimney about 
12,000 herring cau be smoked. The fuel used is alder-wood, which i u  
moistened a little so as to make more smoke, and oak and bee011 saw- 
dust so as to keep the flames down when they blaze up too high. The 
price of sawdust is about 62 crowns [about $141 per load a t  Hillerod, 
in Seeland. It is shipped from Copenhsgen to Bornholm in sacks con- 
taining 40 pounds each. The total freight per 100 pounds is 16 cents. 
Alder-wood costs $4.65 per cord. The quantity of fuel used for smoking ' 
5,000 herring is about one-quarter cord of wood and one sack of sawdust. 

The herring are 'smoked either cleaned or whole. In the  first case 
they are cleaned, washed in fresh water, and then laid in strong salt 
brine for about half an hour. For tbe Danish market the herring are 
considered to be sufficient,lly penetrated by the salt brine when a small 
bla& spot appears in the eyeball, which a t  first became white when the - 
fish Were put in the brine. The herring are then dried (hung up on 
frames), if possible in the open air; but when the air is moist they are 
dried oa the upper frames in the oven. The last-mentioned method 
takes from one:quarter to one hour. When the hot-smoking method is 
employed, herring are thoroughly smoked in from one and one-hdf to 
three hours, and in the cold method in about seven hours. The work 
in this smoke-house generally occupies twelve or fourteen women. The 
wages are 24 cents per hour. One woman is needed to attend to eaoh 
oven, the others are engaged in cleaning, salting, hanging, and prtckihg 
tlie herring. Care should be taken that the oven is well heated and 
dried before the fish are hung in it, as the development of steam ie apt 
to injure the fish. It requires some practice to attend to such an oven. 
The principle of hot-smoking is simply this, that the herring are cooked 

I 
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and smoked at  the same time. Until the fish are thoroughly dry, if this 
has not been obtained b j  their hanging in the open iiir, the smoke should 
not be too strong, and the lid should be kept opeu. The process is 
longer or shorter, according to the use of strong and*hot smoke, which 
produces a better cooked but less durable article, or of weak and 
cooler smoke, which makes the fish keep longer. Before the .fish are 
packed, they must be cooled off slowly. The larger the fish and t h e  more 
water it contains, the more difficult it will be to smoke i t  by the hot 
process, which at any rate should be employed only after the fish has 
been pressed, as otherwise it easily falls to pieces. 

We have received the following report of a smoke-house in Holbek, 
owned by Clausen Brothers : 

“The smoke-house has four ovens, built from time to time as the de- 
mands of the trade required. From 16,000 to 24,000 herring cau be 
smoked per day. Tu one of the t,hree large ovens 1,600 herring can .be 
smoked at the 8ame time. 
, “The chimnej itself should not be less on the inside than 1 yard 

square, as otherwise it is not capable of receiving the steam from the 
fish when they are dried in the oven. The top should be covered with 
;I thin plate of cast-iron, so that the rain cannot fall on the fish. For 
supporting the front part of the oven it is best and cheapest to use an 
old iron rail ; any other bar mill scarcely be strong enough. The oven. 
can easily be only half the size of one of the larger ones, but the larger. 
i t  is the more profitable i t  will be as regards the quantity of fuel con. 
sumed. l n  front of the oven iron plates are hung on an iron pipe, 
ana these plates are taken off when shavings are put on the fire, 
From these plates and up to the iron bar the opening is covered by a 
piece of linen cloth, as it is necessary to look into the oven frequently 
in order to see that the flames do not rise too high and burn the tails 
of the fish. If this should be the case the flames must at once be 
quenched by moist sawdust. The fael used is exclusively oak and beech 
shavings, particularly from coopers who make large barrels, 3s the 
shavings must not be too fine? beech and oak sawdllst are also used, 
but  shavings stid sawdiist of pine-wood should never be employed, as 
i t  is apt to give to the fish a resinous flavor. As soon as the herring 
are brought in from the boat they b e  placed in a strong brine for three 
or four hours, or they are left over night in a weaker brine., Some 
people also use tho dry-salting method. The fish are then washed and 
strung on round wooden sticks, three-fourths of an inch thick and 3 feet 
long. This stick is 8tuck through the gills and comes out at tho mouth. 
According to the size, from 18 to 21 fish are strung on every stick, 
always in such a manner as not, to touch each other. They are then 
hung in the open air and dried in 4he sunshine, if possible, and then 
put in the oven for smoking. The smoking process may take from three 
to six hou’rs, according to the drying which the fish have undergone in 
the air. After the fish have been smoked they are generally allowed 
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to hang one night to cool off, and are in the morning paoked in boxes 
holding 80 fish each.” 

In establishing a small smoke-house it will be sufficient to build 
about 8 yards of the west end with two ovens and make the house a 
little broadcr. The western chimney will then come to stand above the 
oven. The floor of the smoke-house should be solid, and it is best to 
have it made of concrete. First a bed of common stones about as large 
as a hand is made and well rammed down ; and on the top of this, mor- 
tar (one part Portland cement and two parts gravel) is spread. 

We give in conclusion a description of a haddock smoke-house in 
Grimsby, England, where the cold-smoking method is employed. The 
chimneys go through the entire building, and have oulj. 0110 door below 
and a wiudow a t  the top. These chimneys are deeper than they are 
broad. Thoy should not be too broad for a, man to span them with his 
legs. Along the sides are ledges which the man who hangs the fish 
uses as steps, and upon which he places the poles on which the fish nre 
hung. The fire is made on the bare floor; and for fuel oak shavings 
or shavings of other wood are used. The fish will keep according to 
the degree to which they have been smoked. In Yarmouth, England, ‘ 

herring are smoked and exported to India. For smoking, the haddock 
are opened in the same manner as in Denmark we open tbe salmon, 
and are packed in boxes. An English smoked haddock or herring is 
best fried or broiled. A large quantity of these fish also is exported to 
Hamburg. 

-Regarding $he manner in which the haddock are prepared for smok- 
ing, a competent Norwegian authority S ~ Y S  : 

First., the head is cut off, the entrails are taken out, and the fish is 
well washsd in tepid water. The abdominal cavity is well cleansed from 
all blood with a stiff brush, and after this has been done the fish is split, 
the.backbone being left entire. After i t  has again been waBhed it  is 
placed in the brine-box, which has a double bottom, the upper bottom 
being perforated, so that slime, &c., can gather. The haddock are left: 
jn the strong brine for ten or fifteen minutes. They a’re tken hung for 
smoking on poles with hooks, which are arranged over a large fire which 
is lighted on the floor. For fuel oak and pine shavings are used (some 
writers state that peat also is us&, but this is certain to impart a disa- 
greeable flavor to the fish). During smoking the temperature is from 
20 to 220 Celsius. The imoking process is completed in the course 
of one night. In cold woather the fish will keep eight days, Well. 
smoked haddock should be tender, and the inside should have a light, 
yellow-brown color, In cold-smoking the fish should not hang lower 
,than 5 or 9 feet over the fireplace. In  America halibut are smoked 8 
feet over the fire. The temperature of the smoke Rhould be about 200 
aelsiizs. 

Finally, WB must mention a very simple and exceedingly practical 
method of-smoking, which, though uot to be recommended wbere smok. 
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ing is to be carried on as an  industry, may often prove useful in every- 
day life. A fire is kindled somewhere in a field (the fuel should be 
green branches, heather, or juniper bushes), and the smoke is led 
through a trough or channel of hoards to a barrel placed upside down 
from which the top has been removed. A t  the lower end an opening is 
cut to admit the boards, and the opening at  the top is covered with 
mats or a, sack, which allows some of the smoke to pass through. Stick8 
of wood are placed crosswise inside the barrel, and the fish are hung 
on these. For cold-smoking the chaunel is made 7 yards long, and for 
warm-smoking much shorter. In the latter process, in fact, the fire 
may even be made under the barrel. 

lSB.--TEE SAINT JOHNW EIVEIC AS A BTREAM. 

B y  H. H. CARP, Ma D. 

I have jus t  returned from Florida, and have been continuing my re- 
searches on the Saint John’s River in investigating the habits of the 
shad in that stream. From the best information I can gather, it was 
not known that shad passed up the Saint Jobn’s at all until after the 
war, and I may say very €ew were captured until within the last few 
years. As there are no shoals in this river it has very muc6 puzzled 
fish-oulturists to nscertain where they cast their spawn. The Upper 
Saint John’s has quite a number of broad, shallow lakes, beginning with 
Monroe and ending with Washiniton. These lakes have large areas 
of bottom consisting of clean sands. I am satisfied the shad casts her 
spawn upon them sapds. It is soniemliat difficult to gather up infor- 
mation in regard to the Upper Saint John’s, as sometimes not an inhabi 
taut  can be found for 60 miles. The shad commence running in the 
Saint John’s in December. Better appliances are now being used at  
Jacksonville for their capture than heretofore, and hence the catch is 
oomparatively large. I was in Jacksonville on the 14th instant, and 
found a large supply of shad in the market, captured opposite the 
city. Upon investigation I found about en equal number of males 
and females, many of the females not quite, but very nearly, ripe. The . 
river a t  this point is wide, so that the small nets used can capture but 
8 limited number of the whole school that passes. And still at this point 
careful inquiry among the fishermen shows that from 2,000 to 2,500 are 
captured a day. Grown shad were selling in the Jacksonville marliet 
at 25 cents apiepo. Now, if proper appliances were had in the Saint, 
Jobn’~ for oapturiug and artificially hatching, this river might easily 
producu au almost unlimited number of shad, as there is iiever auy in- 
terference from ice; and as the watershed of the Saint John% is il sandy 
surface almost destitute of argillaceous matter, the water never becomes 
turbid, arid there are comparatively no freshets. 

La Grange, Qa., P&wg %, l.805. 

’ 

DEPARTMENT O F  AGRICULTURE, 
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140.-AMEBICIAN FISH IN FRANCIE.* 

B Y  C. ECAVERET-WATTEL. 

During 1884 vduable i4ipments of the eggs of different species of 
mlmon have been sent to France both by Prof. Spencer F. Baird, United 
States Cornniissioner of Fish nut1 Fisheries, and by the German Fish-Cult- 
ural Society. Three thousand eggs of the 8almo iridous, or rainbow 
trout of California, were I'orwwled to our society from the establish- 
nieut a t  Northville, Mich,, according to the kind instructions of Professor 
Baird. I need not iecouiit liere the good qualities of the rainbow trout, 
whose beautx, vigor, and rapid growth make this species a vtbluable 
acquisition to our waters. Owing to the shipments due to the liberality 
of the U. S. Fish Commission and also to importations m3de at tlio same 
time by one of our members, the trout from the streams of California 
;ire rapidly becoming accliiiiatetl in France. 

Xery satisfactory reports are received ccncerning the acclimatization 
of' California salmon (Sdmo p i m a t ) .  According to informatioli given 
by Dr. Maslieur;it-LagBmard, general counselor of the department of 
Oreuse, this salmon seems to have already spawned in the Gar temp 
Biver, while on the other hand Professor ValtlBry-Mayet, of the Agricult- 
ural College of Montpellier, reports that gome of this species have beeu 
caoght in the Aude and the HBrault River, where the common salirion 
is never foaud. 

ldl.-UULTURR OF LANDLOCIILED A N D  PENOBeUOT IAEDLON JR 
N E W  IRAMPtHIIRE.  

BY E. B. IIODGE. 

[Letter to Prof. S. 1'. Buird.] 

me laIl&o&ec-l salmon i n  ruar~y of' our lakes hare grown to m i  ex- 
trmrdiuary size. 1 ineasured O I I ~  the other clay (mounted) 33 inches 
long; weight, 12 pounds when caught; could uot have been over sever1 
years old. Another of 15 pounds weight was cilugl~t in Squam Lake, 
same age. Many others from 5 to 9 pounds have been reported to nie 
by reliable pursons. We liave? iu connectioli with Massachusett's, made 
a h ~ a v g  .plan t of I'onobscot snlinon iu the Peuligewasset River, which 
is the headwaters of the Xerrimac. The largest fish tha t  I have taken 
at the hatchery here mas in last Jnly-length, 42 inches; weight, 33 
pounds; female. The spring run was all large fish; we have plautetl 
as follows: 1880, 300,000 j 1881, %O,OOO j 1882, 400,000; 1883, 412,000; 

* From ennunl report of $he doings of the French Aaolimst,ization 8ociety in 1684. 
-_I 

Monthly Bnllotin o f  the Gaoioly, Peria, .July, 1885. 
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1884, 600,000. A very large run of salm6n time iuto t,hc lover part of 
the river 'iu September and October, but, owing to low water, did not 
come up as far as the hatchery. 

Last gear we distributed 86,000 Lake Superior fry, and this year we 
purchased 200,000 eggs, but unfortunately they mere packed with' 
green water-meeds, which fermented and raised the temperature to 
about 8 5 0 , ~  hich destroyed all the eggs. As we can purchase no more, 
I aslIed you for as many as yon can spare us. 

I have in thc breeding ponds two or three hundred California trout, 
but not old enough to jielcl us auy eggs this year. I impregnated souie 

' brook-trout eggs with the milt of'the Califojnia trout last week. Should 
JOU desire to pet a supply of the eggs of the whitefish, called pound- 
fisli ill Maine, you can obtain any amount you may want in LZke F in .  
nr~pea:iohee, :t few miles from here. 

PLYMOUTH, N. H., January 7,1885. 

14S2.-STdTXBTXUS OF THE PIUHERXEO OF THE PROVINOE OB 'IDRPW- 
1811 OOLUDIBIA FOR 1684. 

By GEOEGE PITTENDRWH, 
Inapeotor of the BaherZss. 

Ntimber awl value of veeaele engaged ia the diflerentjieherke during the year 1884, 

10 steRiiiers and nteam aux;iliarios, from 3 to  96 tons.. .. 3892 tone .......... .$G:3,850 

R i B  fishing boats . - . . .j .................................................... 42,754 i% canoes .......... 
(i.5 flat-Itoats ............................................................. 5,709 

999 salruon uets, 2951770 yards ............................................. 119,G:K) 
Y!) herring seines ......................................................... 4,980 
5 herring netrr, 700 yards ................................................ 2,500 

788shscine8, 6,~OOyllrcls ................................................. 6,800 
3 oolahrtn uets .......................................................... 76 

246,295 

21 sotloonem, &c., from 5 BO 80 tous.. ................. 

-- 
25 salmon canneriw, estimated value ............................ $444,500 
. 1 oil factory, Skidegate, Qneen Charlotte's Islands.. ............ 10,000 

45,000 
BO. 000 

Variotis salting stations .......................................... 11,OUo 

. 

1 oil and scrap,hotory, Bilirard h l e t  .......................... 
1 floating cannery nnd oil factory.. ............................. 

- 550,500 
816,795 
-- 

Sailorn .................................................................... 85 

Shoremou. ............................... 1.. .............................. 1$315 

Fisbcrmen .......................... 1,585 
Native ~iiintors, F i t h  siiiling floe t.... 296 1,881 .............................. 



BULLETIN OF' THE UNITED STATES FISH COMMIBSION. 425 
Yield and valua of the diferentjieherlee in tlis year 1804. 

Balmon: 
Salted.. ..................................................... bnrrels.. 
Frmh.. ................................. :. .................. number.. 
Canned cnaes 4 dosen\l-pound cans .................................. 
Smoked ..................................................... pounds.. 

Btwgeon fresh ................................................... .do.. .. 
Haddock: whiting, &o ............................................. do.. .. 
Hallbut ............................................................ do.. .. 
Eerring md ;melt: 

Freah ......................................................... .do.. .. 
Smoked ......................................................................... 

Fish nwortsd ............................................. . . . . . .p ounds.. 
Trout .............................................................. do .... 

Fresh ........................................................  do. ... 
Salted .......................................................... do. ... 
Smoked .... :. .................................................. do. ... 

Fur  and hnir awl  ekine ................................................................ 
Oolnhan oil.. .................................... .: ............. gallons.. 
Black sbnrk nnd dog5eh oil, re5ncd. ............................... do.. .. 
D0g:flehoil. ............................................ .: ........... do .... 
Salmon oil..- .... I. .................................................. do.. .. 
Clnms canned cnaea 4 dozen 1- ound OMB.. ............................. 
Fiah sbld in mbrkete not Includyng New Westminister.. .............................. 
~ i e b  cured for rivatb coneumption. ................................................... 
Snlmon and ot'&er flab : Estimnted conaumption by Chinoso nnd otherla- 
Emtorn oysters imported and planted on beds ................... bnrrels.. 
Native oyetera ............................................................ 

Oolnbane : 

borere on the Central Pad50 Railway, not spedally rccorded. 

Total ...................................................... .:. 
Eetimatad oonsnmption by Indian population 88 per previoua compute. 

t.ion ! 

Kind. 1 Qnnntity. 

5,630 
173,050 
141,243 
367,000 
352,000 
240,700 
150,000 

34,650 

68.400 
76,050 

3;. 500 
33,006 
28,000 

43 
45,000 
10.000 
1,452 

300 

...................... 
10 

210 

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

Snlmon ............................................................................ 
Halibut.. .......................................................................... 
Gturgoon Ilsd other fish ........................................................... 
Fbh O i l 8  ........................................................................... 

Grmd total of approximate yield, 18M. ............................ ............. 

Value. 

$50,728 60 
51,016 80 ' 

770,831 00' 
51,380 00 
17,645 00 
0, 028 00 
0,000 00 

1; 727 KO 
6, GOO 00 

' 8,6W UO , 
6,323 60 

2.250 no ....... 
2,640 uo 
2.800 00 

156,410 00 
43 00 

24.800 00 
3,500 00 

hun un --_ -- 
1, ROO 00 

110,000 00 
(1,000 00 

60,000 00 
200 00 

1,050 00 ---- 
1,358,267 10 

4,875,000 00 
180,000 00 
250,000 00 
80,000 00 

4. w5,ooo 00 

0,243,267 10 
--- --- 

Com$mtive statement of yleld of the years 1888 cmd 1884, erdueive of Indian consnmption : 
T O ~ I  18~s ..................................,............................................ $i,o44,1~5 42 

Peorersse18 84 ..................................................................... 286,378 32 

Total: 1 M .  .................................................. ... .......... ..'. .... ..:. ... 1,358,267 10 -- 
--- --- 

143cPETITIOrP T O  PBOHIBIT Tare' BEJNING O W  BLUEFISH. 

B y  FRED. W- DICENNSON. 

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

The firm in which I am partner (H. Q J, Crosby Q Go., Oetorville, 
Mass.) and four hundred other petitioners from Cape Cod tomiis ,re 
soon to be granted t~ hearing by our legislative committee ou fisheries 
on a, petitlon to probibit the seining of bluefish in the waters of Vine- 
yard Sound controlled by the State of Massachusetts, between Wood's 
Holl and Ohatham. Our reasonA for asking the legislation are : 

(1) In former years when bluefish were seldom takeu except by hook 
end line or in meirs the fishormcn had no 'difficulty in catching a full 
fare within a, mile of shore, but within tho past two years a great many 
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seiners have appeared and the flsh have been driven farther and farther 
from the shoal water near shore, and during the latter part of the season 
of 1884 it was almost impossible to find a bluefish nearer shore than the 
Horeeshoe-about 10 miles from shore. We understand thibt at least 
forty gangs of bluefish seiners are to tit out froin Proviucetowu the  
coming season and as many more from other towns, aid we feel that if 
seining is contiiiued to be allowed on the shoal water the fish will so011 
be driveu from their usual feedinggrounds, and no one, unless equipped 
with expensive gear, will be able to take them. 

(2) The abolition of seiuing mill be a great help to several hundreds of 
poor men on the south side of Cape Cod who depend almost entirely on 
what they wake during the fishing season to support themselves ant1 
their families. None of them cau get enough ahead to purchase ~woep 
seines to compete with rich. firms. This may appear a selfikh reason, 
hit .in the little village of Osterville my firm paid t o  the fishernien 
$3,100 for bluefish caught by hook and line (luring the season between 
May 25,1884, and September 1, 1884, sild it was all paid to poor mm ; 
the ones who had any capital shipped their own catch. Of course if 
large lots of bluefish were taken in nets i t  would lower the price to the 
consumer, but I think the gb charity” better bestowed on‘the poor fisher- 
iuen than on the proprietors of summer hotels and’ beach resorts, to 
whom fully one-half of the bluefish shipped to this market are soltl. 

BOSTON, MASS., Pebruary 12, 1888. 

- 

1 4 4 . - I N T A O D U U T I O N  O F  ULADIU I N T O  D E L A W A B E  EAY. 

By C. H.. MOORE. 

[From Idtors to Prof. S. F. I3ihird.l 
\ 

Orjgihally there mere no clams in the Delaware Bay. Thomas Beesley! 
a t  Beesley’s Point, N. J., was my informant, and it must be about thirtS 
years siuce he told me. He Haid that inany years ago the early settlers 
on the bay side of New Jermy, finding no clams there, combined and 
purchased 50,000 on the sea side and carted them over to the bay and 
laid them out fronting their farms ou the bay. They have ever since 
had enough for their own use. It is the quahog. Thomas Beesley was 
so reliable and so careful in stating everything that I placed iinplicit 
reliance on anything that he told me. If I had brought this matter to 
your notice ten or fifteeu years ago, I. could probably have got all the 
information needed, but the old people that I used to know all through 
Cape May County are dead. I believe that the soft clam, or manhose, 
as it is called here, is found in only one spot on the  ea side, while i t  is 
plentiful on the bay side. In  New Jersey they are abundant on the sea 
side. 

BIRD% XEST, NORTHAMPTON COUNTY, VA., Junuary 2, 1885. 
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1 4 6 c B M e ) I N G l  C)ABP IN A 8UPPO8EI)  ALKALINE WATEIL, 

B Y  E. S. STOVER. 

[From o letter to Prof. 6. F. Baird.] 

In amordance with your request of August 21,1884, I send yon ram. 
ples of young carp in alcohol, and 1 gallon of the alkali water in which 
they were raised. The carp were spawned in the latter part of May and 
the first part of June; not all at the same time, as some of the fish were 
kept in very cold water until late in spring. I lost four of my largest 
(two and one-half years old) a t  the fair by taking them from the warm 
pond water and putt8iug them in a cold-water tank for exhibition. All 
in the pond are doiug well; ndt one has died. 

ALBUQUERQUE, N. MEX., October 21, 1854. 

The water referred to reached Washington, October 28, 1884, md 
was referred to Dr. J. E. Eidder, chemist of the Fish Commission, for 
examination. 

MEMORAWDUM BY DR. J, H. KIDDER. 

Five bottles (about 1 gallon) of water from E. 8. Stover, Albu- 
querque, N. Mex., from his carp ponds, said to be “alkali water,” in 
which carp were found to thrive. (Accession No. 18114.) 

Pale yellowish green ; offensive odor ’(sulphureted hydrogen) ; black 
flocculi ; a considerable dark precipitate. Contents abpear to have 
decomposed by standing. Reaction neutral. Sulphureted hydrogen 
is free and not combined with ammonia. 

Total solids (of decanted liquid) at 1300 U.=84 grains to a gallon. 
Blackens and loses 8.5 grains to a gallon on ignition. Oontains 29.4 
grains of chloride of sodium to a gallon. No iron, much lime (as car- 
bonate and sulphate), small quantity of soda or potassa (8s carboilate 
or,sulphate), traces of magnesia and Silica. 

8 U M h I t Y .  

Totd solids at 1300 C. =&I grains to the (imperial) gallon. 
Of whioh, sodium chloride= ................................................. 29.4 
Loss on ignition =. .......................................................... 8.5 
Not estimated (mostly lime and 8dtS) =e ...................................... 46.1 

W-0 

The residue ia slimy, containing much organic matter, md presenting 
under the microscope only various forms of bacteria (micrococcus and 
bmilli) and of the lower fungi. 

The specimen has probably changed in composition by putrefactiou, 
and a further quantitative examination would be of doubtful utility. 

I_ 
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The indications are that it is rather a “hard” than an alkaline water, 
and contains no greater quantity of lime and salts than is often met 
with in limestone districts, not certainly exkeding 40 grains per gallon. 

SXITHSONIAN INSTITUTION, 
Washington, D. C., January 7 ,  1886. 

14&-NUEEXtIBEBff CARP EXCHANGE.. 

The carp exchange, held in the Oaf6 Liebel, was opened by Mr. Staub, 
chairman. He stated that the Nuremberg Association had aban-, 
doned its idea of aiding carp-cnlturiste by buying carp and selling 
them a t  retail, because such action might hurt t h e  fishermen and the 
dealers, while the exchange ought to protect in every way the interests 
of producers and consumers. Mr. Staub also statgd that an English 
gentleman intended to rent a fish-water at least 8 meters broad, and 
containing principally trout and 4 L  aeschen j7 (8almo thymallws), and re- 
quested owners of such waters to send in their addresses. 

Tho fishery association of Oentral Franconia had resolved, in the  in- 
terest of’ fish-culture, to have D professional otter-hunter engage in 
otter hunting in the waters of Central Franconia. A Mr. Morris, of Lon- 
don, had offered to exterminate the otters in the maters of Central 
Franconia. Mr. Morris made only one condition, that in case an otter 
should escape into the forests, all owners of hunting-grounds should 
allow him to hunt otters on their territory for a t  least two or three weeks. 
This matter will be referred to Baron von Hermann, governor of the 
province, and president of the fishery association of Central Franco- 
nia, with the recommendation to accept Mr. Morris% offer. 

A t  the exchange thero were offered for sale 29,500 pounds food carp 
(37,OOd the previous year), 1,400 pounds pike, 200 pounds tench, 3,100 
pounds young carp, and 2,300 pounds carp fry. Owing to church fes- 
tivals, no buyers were present from Schwabach, Furth, and the immedi- 
a te  neighborhood of Nuremberg. In spite of this, all the fish were sold. 
The average price for food carp, weighing from 2 to 3 pounds apiece, 
was 70 marks [$lG.GG] per 100 pounds. Several fish-culturists from 
abroad have expressed their gratitude to the board of directors of the 
exchange, and to  the Nuremberg Fishery Association, because they 
say that through the connections which they formed at last year’s ejg. 

change they had been enabled last autumn and winter to sell their 
entire stock of fish. The president of a foreign fishery/association, io 
a 1ocalitY which is rich in fish, stated that this exchange enabled him 
to sell his fish for 10 marks [$2.38] more than a t  home. For thit.1 reason 
the fish-culturists of hia district will attend in future. The exchange 
lasted three hours. 

NUREMBERG, BAVARIA, September 22, 1884. 

* “hrilnibsrger ~ a r ~ ~ o n b i i r e o , ~ l  from the DeUtEGk6 ~iecherd-Zeitung, vol. vii, NO. 40. 
Translated from the GI.ermm by HERMAN JAOOBSO~* 

- -- -__ __ - _ _  _ _ _ _  -_ 

Stettin, September 30,1884. 
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I47.-AMEBIOAN HALIBUT-PIBHEBIEB NEAB IOEEAND.‘  

B Y  A. THORSTEINSON. 

In a recent article by A. Fedclersen it was stated that the Americans 
had, in 1884, sent some vessels from Gloucester to Iceland to catch 
halibut, but nothing was said as  to their success. It is well-knowu 
that the American halibut fishermen first came to the west comt of 
(freonlancl in 18G6, since whalers had informed them that halibut were 
found there in great abundance. The first expedition left Gloucester 011 

June 29,1866, and returned on October 14 of the same year, with halibut 
to the value of $5,800. The American fishing vessel reached the fish- 
ing station a little too late in the season, otherwise the yield woold 
have been greater. This expedition, therefore, did not attract special 
attention j nevertheless similar expeditions continued to be made lrom 
time td time, until public attention was again called to the matter in 1870, 
when a vessel was reported to have returned from Greenland with fish 
to the value of $19,000. The following two or three ytars 6 or 6 vessels 
were sent to Greenland every year; and gradually these fisheries de- 
w&qwd to such an extent that in 1884 they were carried on by 20 
weasels. 

The first American vessel that engaged in  the Iceland halibut-fisher- 
reries, off the western fiords, is said to have come there in 1873, but 
lcaught few fish, probably owing to tbe fact that the fishermen were not 
well acquainted with these waters, arid because they had chosen the 
wrong season. Later the Americans are said to have fished every now 
and then on the west coast of Iceland, and seem to have been more 
fortunate. As Feddersen remarked, the Americans seem to have re- 
ceived a new impetus from information fiiruished by English fishermen. 
As far as I liave&een able to ascertain, the West coast of Icelalid was, 
in 1884, visited by at leas5 3 American vessels, possiblyby inore; and 
8 8  these fiShcrieR, which are still in theit. infancy, are but little known, 
I wilj endeavor to give a short description of them. 

The matter is of considerable importance, especially because there is 
every prospect that the halibut ficheries will pay well, and because 
they have this advantage over the cod fisheries, that they can be car- 
ried on during the most favorable seasou of the year and by vessels 
which cannot be better ewployed during their long stay near Iceland, 
as they come here early and leave late in the season. It is unfortunate 
that the .Iceland cod-fisheries, in order to be carried on successfully by 
large vessels, must, a s  is clone by the French fishermen, be commenced 
as early as March, when the cod mus t  be sought close to the coast, 



with considerable danger both to vessels and crews, and be continued 
till near August,. The shark fisheries are not very reniuiieratire. either, 
during the light summer nights from the beginniug of June till the 
middle of August, unless the fish are sought at a depth of from 150 to 
900 fathoms, which is connected wjt l l  great difficulties. These draw- 
backs mould not be found as far as the halibut fisheries are concerned, 
wliiclt, properly speaking, can 'be carried on only from the middle of 
May till some time in August, always at a considerable distance from 
the coast, and therefore with less danger. The halibut, moreover, is a 
much better and more delicate fish than the cod, and will always bring 
:I high price in places which are not easily supplied with fresh fish, 
especially when they are smoked, as  is clone in America, or when 
properly salted. 

The information relating to the American iialibut-fisheries near Ice- 
land I obtained in the following way: On June 10, 1884, an Ameri- 
can !esse1 from Gloucester arrived at Reykjarilr, and engaged a well- 
known Icelander to accompany it  on the trip, and mjr information is 
lIiit3ed on the report of this person. A bout the middle of June he went 
on ,board the schooner Concord, of Gloucester, 938 tons, a beautifully 
built vessel, which, as to construction, rigging, and sails, could not be 
distinguished from an Englisli pleasnre.boat. The captain, John Daye, 
was a part owner of this schooner. It was specially equipped for the 
halibut fisheries, and well furnished with provisions of every kind (tho 
men, for example, receiving fresh bread every day) ; the crew numbered 
16, besides the Icelander referred to, and of this number 14 took part 
in the fisheries, while 3 always remained on board. The cargo was 
evenly distributed over i 2  compartments without any passnge between 
thein. These compartments were separated by boards, but were not 
water-tight. With the exception of 2 compartments, ouo fore and the 
other aft, they were all filled with salt. The 2 empty compartments 
were intended for the first fish that were caught, and as the salt was 
gradually used up tho compartments were one after the other filled with 
fish. 

Long-lines alone' were used in fishing ; thero were on board 7 dories, 
each for 2 men ; these dories were placed one inside the other in two 
holds on the deck ; eajch boat had four oars, one mast, and one sail, and 
was steered with an oar. While the loag-line was cast or hauled in, 
only 1 man rowed. These dories proved to be oxcellcntly adapted to 
tllc purpose for which they mere intended. Each dory had one long 
line, and the number of hooks on each was from 600 to 800. The dis- 
tance between 2 hooks was scarcely 2 fathoms; the line was a 5.pound 
line; t h e  hook-lines being 24 yards long and composed of 2-pound lines. 
The hooks were rather short and small, of blue color, with the barb a t  
the top, and of such a size as to take more than two fingers to span the 
bend. They were very strong and bent but rarely. 
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The fisheries begau off thc! western fiords in the middle of June, at 
first about G miles [probably Danish ; 3 Da,nish mile equals about 4.7 
English miles] from the coast off the promontory of Rytur (Isa Fiord), 
a t  a depth of fully GO fathoms, on a white sandy and clayey bottom, and 
were contiuued along the coast in  a northerly direction, until the north- 
eastern cape had been passed. The vessel was rarely more thau 7 mile8 
from the coast, generally between 6 and 7 miles [from 28 to 33 English 
miles '81. 

As bait, the Americans used in the beginning a bind of salt herring 
[menhaden '81 unknown to the Icelander; but they soon ceased using 
this bait, because fresh bait proved more advantageous, and small flouu- 
ders and other fish were used for this purpose. The baik was cut in long, 
narrow strips With the skin on, about an inch broad, and G or 7 inches 
long. One end of the hook was passed through the flesh and the skin. 
The baiting was invariably done on board the vessel. 

When the weather was favorable, and after the vessel had reached suit- 
ablefishinggrounds, where good haulsmight beexpected, the:incbor was 
cast, the long-lines were laid ready in the boats, and these were then 
immediately lowered. The 7 boats left the vessel, and set tho long-lines 
ut different distances from the vessel, the distances between the lines, 
however, being the same, each line forming a semicircle, whose center 
was the vessel. Each end of the liue had a buoy ; and a small anchor 
was used of about the same size as those used in large fishing-boats. 
The long-linewas left in the water six or eight hours, never longer, but a 
shorter time when the weather ma8s bad. It did not take long to set the 
lines, but somewhat longer to haul theiu in, especially whonethero were 
so many fish on them that the boats had to make several trips to the 
vessel. The largost &tch made in one clay was 800 fish, often i t  was 300 
or 400 or 500, rarely less than 300 ; arid when the weather was fine, some 
fish were caught every day. These longlines were so excellently con- 
structed that they always gave way, so that the halibut but rarely 
slipped from the hooks ; but when the lines were in the water for a long 
time, it would happen that some of the hook-lines tore. When the 
weather preventwi the hauling in of the lines the vessel lay at anchor, 
Thus during a, strong wind from the north the vessel lay for a whole 
week before the lines could be hauled in, and on this occasion 3 or 4 
longlines were lost. Sharks had torn tlmn and bit off the greater part 
of the halibut, leaving the heads. 

Tile halibnt which were caught were generally of medium size, rarely 
weighing more thau 300 pounds; and there were but few small fish 
aniong them. A few rays were also caught, but thrown overboard, and 
Homo lumpfish, ling, and cod, which were cut up for bait. The largest 
catch was made 08 tho Dym Fiord; but in every place some fish were 
caught. The fisheries were therefore successful, much more so than 
those carried on the year before noar the coast of Greenland. The 
American hhermen, therefore, did not deem it necessary to go out any 

. 
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fi+rt,her than the distance stated : ~ b o ~ e ,  inore vspeciillly because fishing 
at a greater depth is slower, aud requires more exertion on the part of 
the fishermen. In many places two or three hauls were made in succes- 
Bion, the vessel often making no more than from 3 to 6 miles (English) 
between the hauls. 

As soon as the fish had been brought on boa’rrd, they were put in boxee 
which had been placed on deck for that purpose; but fishing was going 

I on without interruption as long as the weather permitted. As quickly 
I as could be done under the circumstances, a beginning was made in pre- 
paring the fish. A large board was placed with the upper end against the 
rail, and the Iowa end on the deck. A rope was theu fastened to the 
tail of the fish, and i t  was drawn up on the board, the tail uIiward and 

, the  head downward. First a cut was made near the tail, and the sides 
1. were cut from the bones. The fins went mith the sides, but were, together 
. with the entrails, removed later. After allkhat could be used 89 bait 
, had been cut oft’ from the head, the rest was thrown overboard, because 
; the catches were so large that it was not needed. The fish was then 
. mashed clean, and the sides were, without cutting the skin, salted down 
I in boxes in the hold of the vessel, t,he skin side upward and the flesh 
: side tlonn@ard, and well covered with salt. The fish were salted again 
: after about three weeks. The salt was shaken off well, and the fish 
..mere again laid in the boxes with somewhat less salt. The fins and 
: pieces of the stomach were put iu barrels and exposed to considerable 
pressure, whereby they absorbed sufficient brine, the barrels having 

I been left open for some time. The salt used was coarse-grained salt, 
iresembling the Spanish salt. 

The Icelander from whom I obtained this inforpation was on board 
.r%x or seven weeks; but he was not able to tell exactly how many fish 
were caught, as he was not informed as to the number. He supposes, 
however, that it amounted to from 7,000 to 8,000 fish. A t  the same time 
rtwo other American vessels were engaged in these fisheries near the 
iwwtiern fiords. One of these vessels had on board a well-known man 
ffrom rthe western fiords, who states that about as many fish were caught‘ 
:as by hhe Concord; but the third vessel had no Icelander on board and 
did not (catch near as many fish. That the quantity of fish caught by 
rthe Consord was very considerable might also be judged from the cir- 
wumstanoe that of the twelve boxes or compartments nine were com. 
$letely filled with salt halibut. 

As wages the crew received half the quantity of fish caught, and 
!board and sverything else was free on the vessel. The captain engaged 
%he iIee1anc.k *who furnished me the above information to hold himself 
:seaQ next summer to accompany another American vessel during the 
IhalEibu t dishex&. 

Nm.--ySee artic’lo in F. C. Report,J5884, by Cnpt. J. W. Collins, entitled “The 
Icelandic Haiibut-Fishery-An acoount of the voyages of three ffloucester schooners 
f o  the fishing grounde near the north cot$ of Icel&nd.~’-EDITOH. 
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The Fish Ooiiitnissioir, tliroiigh its New Yorlc ageut, Mr. E. 0. Black- 
ford, responded l o  ,several European  call^ during the past summer. 

Tliu catfisli seut were the  Aatiurus nebuloszts, from the Delaware and 
Schuyllrill lti\7ers. This is a great favorite in the Philadelpliia market. 
Mr. Blackf'ord sent tlieiii to the care of Messrs. Draper @ Wood, a t  
Havre. 

Genizany.-Jai~e 16, 1SS5, 50 live catfish were scut to the Deutsche 
Fischerei-Verein, care of F. Busse, Geestemuride, per steamer E m s  
July 17, Ma8x von ,dem Borne wrote from Eerneucheu that 40 had safely 
arrived, and been placed i n  a pond. 

flraizce.-By stcarnor Ainkrique, of the Coinpagnie GOnBrale Transat- 
Iantiqucl, 011 July 18th, Mr. Blackford sent8 100 catfish in six cans, con- 
rsignecl to Messrs. Draper & q'ood, 79 Ilm3 de Orleaus, Havre, France. 
Of these 50 nwe forwarded to W. Coleman Burns, of the United States 
Mortgage Coinpauy, 25 Place Veildome, Paris, who wrote, July 7,'as fol- 
low's: "Tlie Bsh arrived in excellent condition. They are intended for 
Mr. ltidgway, formerly of Philadelphia, who iiow owns and occupies the 
beautiful chiiteau of Rieqnebourg, near Compihgne. I sent the Dsh to 
liiin i i i  charge of iLti cxpqrt, wild am informed by the latter, upon his re- 
turll to Paris, tliat abont 40 fish i n  a fine state of health and activith- 
rpaclled their new home. Mr. IWgway writes to me as follows: ' Thierry 
a,rrived wit11 tlie fish this morning. We have j u s t  put them into the 
reservojr, al~tl I hope they may continue as lively as they are iiow. 1 
canliot thalLilc J'OU oiiough for the ilniiienlje troublo you h a w  taken. 
I sorry l j l l ) ~  tll:lt p n  did riot w e  them take their first bath in Rieque- 
bourg )vatera.' I have this clay sent Mrs. Ridgway your k i d  and 
lucid directioiia aborit 1110 management of these fish, a~itl both aha auci 
Mr. ICidgw;i,y are o1re:idy well aware that i t  is to yon and to  Col. Theo- 
dore r,y~t~an that'mo owe t l ~ e  very great pleasure which me have thuv  
heen able to procure." 

The 
secretary, I<averet-\Va,ttel, wrote, JQ 29, 1855, in acknowledgmen t, as 
follows : 

' 6  We 1l:ikre recej\red iu perfect coritlition the Amiurus nebuloszis that 
you have had tho 1;iudnass to seild to  our society with Mr. Blackford's 
co operatioil. Diiying the passage t ~ u d  in the fire t three days after tlieir 

They are a. year. old, aiid will breed with?n a year or two. 

The ot)ler fifty \v\vore for the Acclimatization Society of France. 

Bull. U. 6. 17. 0. 85---% 
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'arrival we lost 9 of the young fish; but the 41 left are very lively, and 
I >hope they mill thrive perfectly well in their ncw home. 

'6 We are very grateful for a present which enables us to acclimate a 
species 80 valuable as catfish, not injurious to other fishes, andeontented 
with stagnant or muddy waters. It will be, I trust, a good acquisition, 
and I will not fail to inform you of the results." 

XetherZandA-The same week 30 catfish were sent by Captain Taat, 
of steamship Edam, for the Zoological Garden at Amsterdam. July 7, 
Dr. C. Eerbert wrote in mply : 

L L  I have the honor to communicate to you that I have received 30 
catfish, in the best condition. I thank you very much for this present. 
I hope that the catfish will hatch here in the aquarium ; in this case I 
shall write you immediately. They are tho first catfish introduced into 
Europe. I mean that the experiments in 1882 by Mr. Thomas Wilson at  
Ghent, in introducing the catfish in Belgium, have produced no results." 

England.-June 20 there were sent by the White Star Line 50 catfish 
to the National Fish Culture Association, South Eensington, London. 
The success of the shipment was reported by the secretary, W. Oldham' 
Chambers, in his letter of July 10, as follows : 

'' i- received with much pleasure your letter of the 18th ultimo, inti- 
mating that you had sent 50 catfish as a present to this country. You 
will be pleased to hear that 48 of them survived tho journey and were 
immediately placed by me in the tanks of this aquarium prior to their 
removal to our fish-culture establELhment a t  Delaford Park. I shall do 
my utmost to propagate the species in order that this valuabIe food-fish 
may be acclimatized in the waters of Great Britain." 

The following notice occurred in the London Globe of July 11, 1855 : 
'( Mr. W. OIdham Chambers, F. L. S., director of the National Fish 

Cul turo A8sociation, has  received from the United States commissioner 
of Fisheries a consignment of selected specimens of catfish indigenous 
to  the waters of America. They arrived by the steamship Britannic, in 
perfect condition, all being alive, and apparently none the worse for 
the vojage, which, considering the time i t  occupied, is remarkable. 
These figll are of grertt economic value, and it is intended to naluralize 
them in English rivers, where it is considered they would assume a 
high rank among frcshwater fishes. The catfish possesses I peculiar 
scarcity of small bones, and it is regarded in America as a valuable 
food-fish. Although this species does not produce a large number of 
eggs, it possesses an extraordinary instinct for protecting its eggs and' 
young. Pendi9g the removal of the 3sh to the waters belonging to 
the association, they will be exhibited to the publio in the aquarium at 
the Inventions Exhibition." 

u. 8.  OMM MISSION, 
Vmhington, D. O., September 10, 1885. 
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140.-NOTEB WROJYI THE CARP PONDS.  

B y  R U D O L P W  IIESSEE. 

In  the ponds t h e  fish are looking well, the ponds themselves have 
good mater, and evetything around the whole place is in excellent con- 
dition. I often have to change the water in the smaller ponds, and to 
supply the larger ponds (the west, ngrth, and south ponds) with fresh 
water, on account of the high temperature. Snakes itro itlmost allgone 
or killed; I have not seen om during the last eight clays. The marsh- 

\ hens and cranes cause considerable loss by their frequent visits. 
Por the 19th or 20th of July a shipment was ordered of about 20,000 

young carp to Mr. E. (3. Blackford a t  New York. I tried to get them for 
that time, but withont any success. I \vas convinced that :dl tho young 
fish would-die if taken out of' the ponds. These fish are a great deal 
larger than those we sent some weeks ago, when about 2,000 were lost. 
The young fish in the ponds now cannot be shipped before fall. 

1 have observed something interesting about the 1 oung shad in tho 
western part of the west pond. Some days ago 1 saw a small scliool of 
about 200 to 300. One 
that I caught and put in alcohol was about 2 iiicfies long. I am con- 
vinced that not many hundreds are in the pontls, but plenty of them 
for investigating the matter of their growth. 

Pond No. G now has the rich;?st growth of nelumbiums I ever saw. 
The vegetation is even with the wire fence and the flowers are about 1 
foot higher, making the growth fully 7 feet high. I counted this morn-' 
jpg about 350 open flowers of nelumbiums in this pond. All the nelum- 
biums in this pond got sortie bone-dust this spring, and tlto insects 
(mothB) are almost all destroyed. 

Yesterday I saw another one of about 3,000. 

WASHINGTON, D. O.,  JuZy 26,18S5. 

~ ~ O . - - E B B O I S ' ~ ' ~  TQ BAISE TROUT. 

B y  S .  33. SRIITH. 

[Lettor to Prof. S. I?. Baird.] 

Having obtained a,copy of Thad. Norris's works, I determined to ex- 
periment in tront-culture. Thrce years ago I cleaned up a sinall swemp 
adjoining my springhouse and excavated four small ponds, ordered 
1,000 fry from Dr. A. Garwood, of Gassopolis, Michigan, and a few weeks 
later 4,000 of the fry, 115 yearlings, 30 tWo.year-old, and 9 three-year-old 
trout of J. H. Annin, Galedonia, Livingston Oounty, New York. A few 
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weeks after I got them the screens were accidentally left up a few inches, 
and marly all of my yearlings escaped, going down the ditch into Mad. 
River, about a mile below my ponds. Last year some were caught in 
the Macocheek, near the residence of Col. Donn Piatt. This fall they, or 
a t  least some, came back into the ditch, and I captured 19 very bcauti- 
ful ones, weighing from three-fourths pound to 1-p6 pounds, showing 
that they had done better in Mafd Itiver than in my ponds, although 
I had fed those in the ponds daily. 

Our county (Logan) is the highest in t h e  State, contaiuing many 
brooks, all having their sources in the county; therefore I €eel confident 
that .by stocking them with trout fry instead of lake pickerel (as has 
been done to no advantage whatever, none having been caught as yet), 
within a short time there will be great benefits derived. I have now a 
hatching house and have succeeded in hatching 3,000 within the last 
two weeks, and think I have capacity for 500,000. In my ponds (or one 
of them) there are 10,000 yearlings doing well. As far as I can learn, 
I am the second person in the State who has attempted to hatch or rake 
trout ; and I have had the usual troubles and losses.* 

ZANESFIELD, OHIO, Jmuary 23,1885. 

151.-PlZOPAGATION OF TBOUT BY TEE SOUTHBIDE C)LUR. 

B y  H. R. CLARKE. 

[From a letter to Prof. S. F. Baird.] 

I bb 'Ed with this a female rainbow trout that died a t  the South Side 
Club daF before yesterday. It weighed when taken from tbe water close 
to poauds and is from the original gift of eggs you sent 11s four years 
ago last hyring. We have left now about 80 of the first lot fhat. were 
hatched from your 500 eggs, about 800 that are of the next generation, 
weighing from I& to 3 pounds, and between 5,00Q and 6,000 yearlings 
that will weigh one-half pound and over. I send you the fish to show 
to inquiring legisl&tors in case they doubt your success in fish-raising. 
Our fontinulis are through spawning, and we have in the hatchery 
900,000 egg8 in fin6 condition, with about 20,000 already out. Wo have 
as yet no rainbow-trout ova, but appearances indicate that we s11a11 
aoinmence stripping some before long. Last year we got 1,000 eggs by 
December 20. They are later this year, and perhaps may continue to 
spawn later and later uutil they come back to first principles and spawn 
'as late as they do in California. 

237 EIGHTH STREET, 
Jersey City, N. J., Junuury 3, 1885. 

- 
* On September 19,1885, Mr. Smith wrote: In May, 1884, I obtained 68,000 rainbow- 

trout fry frotit Michigan; 5,200 of them 'were placed in  the Blue Jacket, a tributary 
of the Miami River, and Rome have been caught there weighing over one-half pound 
eaoh. 
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1 5 S . - A R T I P I C ~ A L  B A T C R I N U  O F  SALT-WATER P18H A N D  LOB- 
STERS IN NOKWAY.* 

B Y  G. TI. DANNEVIO. 

[From his report on the London Fidwries Exhibition.] 

I take this opportunity to report briefly what has been done in Nor- 
way, and what me intend to do if the necessary funds can be raised. 
The establishment for hatching salt-water fish is now (1SS3) in course 
of construction and will be! completed in autumn. The ground covered 
by the building is 1,200 square feet. This building, besides affording 
rooin for machinery, an office, &e., will have room euongh to place ap- 
paratus sufficient for holding about 80,000,000 eggs. It is intended to 
put the establishment into operation as  early in the spring of 1554 as 
possible; that is to say, as soon as mature roe can be obtained. It is of 
course impossible to foretell the result, and I must  thereforo repeat what 
I have stated frequently : “ The possibility of hatching fish eggs has been 
demonstrated 80 frequently that we need not entertain any doubt on 
that subject.” How far local circumstances onour coast will provoa hill- 
drance, and how far the hatching, i€ successful, will improve the fish- 
eries, are questions that can be answered only by experience; and it 
is therefore desirablo that the experiment8 sliould be made on SO large 
ih’scale that obvious results may be obtained. The experiments mill in 
the beginniug relate only to cod, but later it is the intention to extend 
them also to other salt-water fish. But as it mould seem like poor 
economy to let an establishment like the one under contitruetion s ta id  
idle during nine months of the year, when mature roe of good food-fish 
can b.e obtained a t  almost m y  time, the experiiueuts will probably be 
coritiiiued during spring and summer by hatching flounders, and per- 
haps mackerel. Flounder8 for this purpose could easily be obtained 
from Deninark j and there is reasoii to suppose that eventually we shall 
succeed in importing impregnated roe instead of the lire fish containing 
the roe. Attempts in this direction will be made during the coming 
winter ; and i t  should be kept in, mind what an iminense advantage i t  
would be to be able to ship tho impregnated roe of sdt-mnter fish in cork- 
siderable quantities a t  a small expense. 

Tho hatching of lobster eggs, however, should especially engage 011s 
attention during summer, all the mor0 as the gathering of the roe may 
be carried on to any extent whatever and with very little expense; 
moreover, we get the roe already impregnated, and ready for our expori- 
mente, which of course is a matter of no little importance. The ques- 
tion as to the powibility of hatching lobster eggs after $hey have been 
separated from the lqother lobster I consider as satisfactorily solved 

* Trrcnelated from the Dunith by HERMAN JACOBSON. 
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by some experiments made by me last summer ; and I will here give R 
brief report on the same. 

Un July S I took about 200 eggs from a lobster which K had for some 
time kept in a small fish-tank. About two-thirds of these eggs I placed 
in a glass o€ water, over the  open^ end of which I tied a piece of gauze, 
and then suspended the glass in the sea, bottom upward. As the roe 
of the lobster is heavier than water, it of course sunk down and re- 
mained lying on the gauze, thus coming in the closest possible contact 
with the water underneath. The remainder of the roe I kept in EL ves- 
sel in my room, changing the water several times every day. Later I 
took some eggs of both portions every day and examined them under 
the microscope, returning them again to the two vessels. The result 
was as €oIIows: 

A t  the first examination a faint pulsating motion could be observed 
in several eggs, but no separate organ whence this motion originated 
could be noticed. The general color of the young was light gray, with 
numerous sharply defined streaks, patches, and points of 3 bright red 
color. The umbilical sac, of a dark green color, took up the fore part 
of’ the body, and had a deep indenbation along t’he line of the back. 
The eyes were large, dark blue, and motionless. There were indica- 
tions of feet and feelers. The animal lay curled up in the egg, t h e  
distinctIg split tail passing between the eyes. Later it was noticed 
that aR the development progressed the umbilical Rae decreased in 
size, while the red color Bpread more and more. The pulsating motion 
also increased, the center of this motion appearing to be in the hinder- 
most portion of the fore part of the body. On July 17, nine days after 
tho roe liad been taken from the mother lobster, the shells began to 
lmrst, and I deemed my task accomplisheci ; but unfortunately the 
principal difficulties began at  this time. As I stated before, I had sus- 
pentled the glass with the eggs in the sea, but I hade  the p a v e  mis- 
take of suspending it over 8 grassy bottom instead of a rocky bottom, 
which is the proper place for young lobsters. The consequence was 
that, a large number of all kinds of small atiimals gathered under the 
glass arid penetrated through the gauze covering to the eggs inside 
the glass, wheru they created considerable disturbance. Several times 
1 was obliged to take up the glass and clean the eggs; but as none of 
them appeared to suffer, I determined to carry my experiment to the 
e n d  without changing the location of the eggs. When the young had 
left the outer protecting shell the conditions were changed, however, 
and tlw small  animals, which heretofore had been quite harmless, de. 
stroyed one young lobster after the other, until on July 20 I gave up 
all hope of getting a single one beyond the first change of skin, and 
therefore placed all that remained in glycerine. 

l’hus far, however, the result was satisfactory, as my opinion that lob- 
ster eggs can be developed after they have been-taken from the mother 
lobster was completely confirmed ; and I have every reason to believe 
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that this useful crustacean may be hatched on a large scale if care is 
taken simply to have sufficiently salty and pure water; which may easily 
be obtained by means of a filtering apparatus. The current should 
olways co~nc from below, so as to carry away the small animals which 
may develop among the eggs. As, however, I could not consider the 
question as completely solved before I had observed young lobsters able 
to swim, I sent the directors of the Arendal branch of the Norwegian 
Fishery Associiition a report of my experiments, with the request to 
grant me the necessary funds fcr continuing and completing them. I 
did not receive the desired grant, and the question must t,herefore still 
be considered as partiallliS unsolved. There is every probability, how- 
ever, that the project is feasible; and the best and cheapest way to 
promote the lobster fisheries will probably Be to hatch large quantitiee 
of young lobsters and place them in the open sea as scon as they are 
able to swim, which point, 1: think, they reach during the first change 
of ekin. 

HATUHERIES.-HW~ examine the reports of the inspector of fisheries 
on the Norwegian fish-hatcheries, we find but little to encoura'ge us. It. 
appears that prior to 1875, 142 hatcheries had been established in the 
inland districts, but that iu 1875 only 33 were in operation, and that in 
1874 only 17 were stocked with roe. 

From later reports it appears that during the period from 1875 to 1879 
the statistics pf the Norwegian batcheries are as follows : 

IN NORWEGIAN HATCHERIES. 

1875-'76 .................. ................. 187&'77 
1877-'78 
1 8 7 8 4 9  .................. 

Average ........... 

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

N ~ ~ .  xum- Hatoheriot 
borof berin Number forwhiob 

Year. hntch- opere- :$:;& offry. aodnta 
eriea. tion. is given, nre given. 

HRtoheriea 
forxv'io' 

__- 
1875-'70 ................... 22 14 10 457,000 4 
3870-'77 .................. 24 17 12 373,000 
1877-'78 .................. 27 17 14 450,000 
1878-'79 .................. 34 28 18 011,coo 4 

23 20 1 432 500 3 214,900 1047 440 
21 1: :'$ :!: ........................ 1: 058: 60b 

17 887:OOO 2 104,400 991,400 
13 2 126,7700 042,6700 \ ;: ii 1 32 10 ----------- 811 18-20 . 18 1,048,700 2 148,333 1,169,700 

A V ~ I T L ~ O  ........... 

189,000 040 000 
185 000 528:OOO 

130.000 747:OOo 
0s:ooo 554 000 

150,500 017,250 1-1 
IN THE SALMON STREAMS. 

Briefly stated, then, the facts are that in Norway, ifi the course of the 
last 26 years, about 200 hatcheries have been established; that drxring 

. the period from 1875 to 1879 there mere on an average 68 ip existence, 
and that of these 37, or 0 little more than one-half, produced young 
fish. The annual average number df young fish during the period re. 
ferred to would therefore be 30,600 per hatchery. 
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The entire production of young fish, both salmon and other freshwater 
fish, is therefore only about 1,750,000 per annum. If me compare our 
results with those obtained in Canada and the United States, me find 
the following: 

Number of 
hataheries. Comtry. 

Nomny I... . 
Cnnadn.. . . . . . _. . . , . __. . . . . . . . -. _. . . . _. . . .. - _. . . . . .. . . -. . . .. ~. . 
United Strvtes _.. __. .... . . .... . . ... . . . . . . . . . -. . . . . . . ~. . .__ .. . . _ _  

.. . -. . .._ -. . . . ~. . ~. . . . . . . . . . . . . - I . .  ~. . ... _. . . .-. -. 

Number 

tiah per 
hatoherg. 

Of Y o U D g  

SO, GOO 
1,95G, 400 
2,222,200 
-I 

This table will show at a glance where our mistake lies. 

___-. 

Total num- 
bor of gniin* 
Aeh poraw0 

nim. 

I, 777,000 

20,000,000 

-- 
21,520,000 

_I___ 

We 11avc - 
too many and too imperfect hatcheries ; and if, moreover, as is often the 
case, they are managed by inexperienced persons, who receive no salary, 
and who can barely spare the time to  superintend the hatcheries, these, 
discouraging results will surprise no one. 

If  the 58 hatcheries which are in operation were reduced to 10, and 
if these were located in favorable places and properly superintended by 
experienced men specially appointed for the purpose, the results ivould 
be much better, without necessitating a much greater expense. It is of 
course understood that the superintendents of these hatcheries should 
receive B suitable salary. 

lBS.-SALMONIDIPE 1N AUSTRALIA.* 

B y  G .  Ma D A N N E V I G .  

[From his roport 011 thu London FiRhorios Exhibition.] 

In examining the list of the different kinds of fishes which are gener- 
ally brought to market in Tasmania, and which form the principal food- 
fishes of the population, we find the name 6‘  h’almo trutta,” and in ths  
column of observations opposite this name we read: 6; Imported froin 
Europe; now found everywhere.” 

The facts are as follows : The salmonoids, which are numerous aud 
common throughout the northern hemisphere, were altogether wanting 
in Australian waters. As early as 1841 tbeir importation from Europe 
was thought of, which, however, owing to tlie slow mode of trensporta- 
tion, seemed an undertaking fraught with insurmountable diffiuul ties. 
I n  1852 the first attempt was mad.e, when the ship Columbus (bound to 
Tasmania) took out from London 50,000 eggs of salmon and salmon 
trout. The attempt proved an entire failure. The high temperature to 
which the eggs were exposed caused all of them to die in a couipara- 
tively short time. The next attempt was made in 1860. Impregnated 
roe was sent out in January by the ship Curling, with a quantity of ice, 

* ‘ I  S@lntMtidcr Z Australien.” Translated from the Danish by HERMAN JACOBSON. 
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by means of which it was hoped to iusure low teinperature in the appa- 
ratus j but when, after G9 days, the ice had melted, and the temperature 
rose rapidly in consequence, all the eggs perished in a fow days. The 
tliirtl attempt was made in 1862, when in March the ship Beautiful Star 
left Tioildon with 50,000 salmon eggs, placed in a hangihg apparatus, 
arid, as  the last time, kept on ice. The ice lasted till May 17, when t ho  
eggs died rapidly, 74 days after they had been shipped and SO days 
bftar they had been taken from the fish. Although this attempt must 
likewise be considered a failure, it proved the important filct that salmon 
eggs, even under unfavort~ble circumstances, could be kept alive for 80 
clays; and as in London .the possibility harl been sliown of hatching 
salmon eggs which had been laid in ice for 150 days, it.was believed 
that the problem of introducing salmon into tho Australian rivers woulct 
be satisfactorily solved in the near future. 

. 0 1 1  January 24, 1SG4, the ship Nor- 
folk sailed from Loudon for I\lelbourne, carrying !)0,000 salrnoii cggs 
aud 1,500 salmon-trout eggs, and an ice-house holding a, consiclerable 
quantity of ice. The ship reached its destination on April 15; nnd after 
:L small portiou of the eggs had been landed at  Melbourne, the rest were 
conveyed to Hobart Town, Tasmania, by steamer. Upon their arrival 
a t  Hobart Town they were placed in the hatching :q~parntiis 011 the 
River Plenty on the 21st of April, 90 days after they Iind left London. 
On May 4 the first salmon trout was hatched, and on the following c l a ~  
the first salmon. On June 15 the number of young fish was estimated 
at 3,000 salmon and 300 salmon trout, which, after having reached n 
suitable size, were gradually placed in open waters. 

Encouraged by this success, the Tasmania Qoveriiment detwminecl 
to mabe a new attempt ; and the ship Lincolnshiro, which sailed from 
Plymouth on February 8,1866, took out 103,000 salmon eggs and 15,000 
salmon-trout eggs. The ship arrived in Ta8mania8 on May 4, and on tho 
following day the eggs, of which 45 per cent were still alive, n'ero I)lilcetl 
il l  the apphratus, and in due time 6,500 young fish were hatched. Tho 
jvork has been continued by taking roe from fish wlkicaL1 harl reaclie(L 
luaturity in Tasmania, and at tho present tinio the salmon trout espi+ 
cially is considnred well acclimated in the rivers of New Zealand, Tas- 
lijani;t, arnd Victoria. A large number of young fish and egg8 ha,ye 
been Rent a160 to West Australia, but it is not lrnowii what has bee11 
the result. 

From 1864 to 1881, 2G3,BOO eggs and yOLWT fish 11%\~s becw pl:iced i l l  
Australian waters. Salmon and salmon trout are iiow cnngli t fro- 
quently, it is stated that' thus far the largest sslmon caught iii thoso 
waters weighed 28 pounds. 

Ili'rorii statistics relative to  tlie different rivers where youiig S ~ L I I I I ~ I I ~ ~ ( I S  
have been placed we find the following results: Tho fish increnseti ml). 
idly in 5 rivers; the fish increased in 44 rivors; tho fish supposed to 

This belief was well grounded. 

'*i 
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increase in 2 rivers ; increase varying in S rivers ; the fish decreased in 
17 rivers; no fish observed in 10 rivers; 110 statistics ’in 24 rivers. 

Several varieties of carp, perch, and other freshwater fish have also 
been introduced into the Australian rivers aud’lakes during the same 
period, and, on the whole, with satisfactory results. Especiatly the 
common tench (Tinea vulgaris) and the common perch (PercaJZwuiatiZis) 
have in a comparatively shmt time increased very much, and may now 
be considered as en tirely acclimatized in Australia. 

154 . -NEW E N G L A N D  FIBRERIBCB rN AUGUBT, 1886. 

B y  W. A. WILCOX. 

August shows a decided improvement in receipts, prices, and de- 
mand for the leading varieties of salt-water fish. Codfish have been 
fairly abundant on the Grand Banks and also on George’s Bank. Dur- 
ing August fern cod were found on Brown’s Bank, and most of the Tes- 
sels changed for George’s. The receipts of the month a t  Gloucester 
aggregate only about one-half as much as the corresponding month 
last gear. The home fleets have landed an average amount, the fall- 
ing 8hort being mostly Canadian vessels, a8 low prices and the duty 
keep ont, the customary large receipts brought by foreign vessels. 
With a large falling off in the aggregate receipts, the market has a t  
a11 times been fully supplied and prices have generally been low. 

The schooner Byron was the first vessel since the termination of 
the Washington treaty to pay a duty on a cargo broilght from the 
fishing banks. She arrived st Gloucester on August 20, with 300,000 
pounds of codfish caught on t h e  Grand Banks. This was theonly 
cargo of fish from the banks that paid a duty during the month. 

The shore fleet, ground-fishing off the eastern coast, reported less than 
the average catch, a,s fish were scarce. Off the Massacliusetts coast 
a light catch is expected this season, tis a largo number of the vessels 
usually engaged have changed to the mackerel or swordfish fishery. 
As compared with former years receipts have been a p  to the average. 

Mackerel receive more attention at this season than all other fish, 
the catch, movements of the fleet, receipts, and fluctuations of the market 
being closely watched. During th’o past month, with the exception of a, 
few sail in the Gulf of Saint Lawrence, the vessels have worked along 
the New England coast from Boston Ray to the Bay of Fundy. l\lack- 
ere1 were found abundant, the fleet landing 106,316 sea-packed barrelsY 
(luring the month, this being only 10,520 barrels less than the entire 
amouut of sea-packed barrels landed a t  all ports during 18SS up to 

*Sea-pecked barrels are so called from the mackercl having been cnred and pecked 
On reqahiug port, 

- August 1. 

a t  sea. At that time all sizes end gualitiee are pecked together. 
they are repacked, ~orted,  and inspected by a commissioned State inspector. 
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The srnall fleet from New England in the Gulf of Saint Lawrence found 

the mackerel fisherF very uncertain. At  times fish were abundant, a t  
others scarce, while the size wzs oinell and quality inferior. Twenty- 
two sail returned to 1:Eiid, their cargoes or complete them off the New 
England coast, where they remained. Twelve sail, all belonging at  
Gloneester, comprise the North Bay mackerel fleet from the United 
States a t  the close of the  month. 

From a daily record at  the leading ports the following extracts re- 1 

lating to the inaolrerel catch are given : 
August 7.-During the past week the mackerel fleet landed at  all 

ports 40,150 barrels of sea-paclrod mackerel. We have only one record 
of so large an' amouut ever having been landed in one week, that being 
the week ending September 12, 1554, in which 42,319 barrels mere 
landed. 

Tho largo amount of bho past meek was talren mostly off the New 
England coast, the amount received the past week from North Bay 
by 11 sail being 4,905 barrels, and by railroad, fro? Gloucester vessels 
that remained in hopes of finding large fish, 73G barrels. 

August !).--Eighty sail were fishing between Ipswich Bay and Isles 
of Shoals ; 20 sail were off Marbleliead ; a large fleet -were workiug 
west froni the Fay of Fundy ; the Uloclr Island arid Cape Cod fleets 
mere working east ; the North Bay fleet nearly all left the Gulf of Saint 
Lawrence €or the New Englaud shore or home ports. Gut few fish 
talren during the Dast week in any direction. 

August 10.-Twenty-one arrivals a t  'Gloucester landed 6,555 birrels 
of m:iclrerel, taken as follows : One Srom off Block Island, 100 barrels; 
2 from Massachusetts Bay, 250 ; 9 from the eastern shore and Bay of 
Ftindj., 3,120 ; 2 from the North Bay, 760; 7 from Barmtable Bay, 1,595. 

Boot7~bny, August 14.-Nuch fog, and fern mackerel being cmiglit. 
August 17.--Oontiuued foggy k n t h e r  has detaiued,GO sail of seiners 

iu this harbor. C l e u  weather to-day sends them to sea. 
Attgust 24.--h strong SOUth21Y breeze brings hi 75 sail of the maclr- 

ere1 fleet for a harbor. 
Gloalccster, August i'i.-The maclrerel fleet con tinue scattered frolrl 

CiLpe Cod to the Bay of Fundy. A few good 11an1s made the past week 
i n  nfapsaohiisetts Bayy. Schooner Volunteer ]ILLS taken 300 barrels there 
during the past two weeks. 

Azcpst 2O.-Large quantities of mackerel now in 4tass:l'chusetts Bay, 
but too near the rocks for much of a eatcb. These fish are tho largest, 
fattest, and best Soound eny.where, and bring Srom one to two dollars a, 
barrel more thaii maclrerel Caught to the eastward or in tho Gulf of 
Saint Lawrence. 

August'2S.-The mackerel fleet aro now scattered from off Monhegan 
to Mount Desert. Pog and rough weather continue much of the time. 

' Maclierel are mixed with largo quantities of alewives, and only a light 
catch is being takon. Fish now arriving mostly caught well to the 

Pisli are of good size. and quality. 
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From- i d 
R -__-_-- ' 

Georgo'sBnnk.. ........ 158 
Brown's Bank.. ........ 27 

* Suldeot to duty. 

There were received also, froui 20 small boa,ts fishing i i i  Mass:ichu- 
setts Bay, 90,000 pounds hake, 17,000 pounds codfish, :tnd from tmps 
in the harbor 770 barrels fresh mackerel. 

dlackcrel landed by the New Etiglandfleet, in sea-packed barrels, a /  al l  porta. 
Barrels. 
216,@3(.?(i 
40,150 
le, 363 
18,584 
19,066 
10,lX 

'223,182 

Up to August 1, 1885 ..................................................... 
Week evdiiig August 7 ................................................... 
Weok eliding August 14 ........................................ L ......... 
Week onding August 21 .................................................. 
Week ending August 28.. ................................................ 
Three days ending August 31 ............................................. 

Total i o  September 1 .... - 2  ............................ .:.. ........ 
Location of the New Etigland fishing fleets the last, week in August.: 

.- - - . 

I 
Codflsh. Edibut. 1 Cusk. 1 Hake. 1 g:k s;::F z::f /:ftt{,' 

Lb8. .&4 1 fibs. 1 L b 8 .  1 ' Lb8. Lb8. Bbh. Eb28. 

__ 

2,890 000 ZOG, 600 12,000 ........................................ 
7,850 ...... _./ ........................................ 687: 000 

330 
20 
3s  

187 
, 155 

12 
250 

11 
G 

sail, mackerel, between Cape Ann and Mount Desert; ' 
sail, mackerel, in Gulf of Saint Lawrence; 
sail, halibut, on the Gr:tnd Banks ; 
sail, codfish, on the Grand Ra~llrs aild Banquercnu ; 
sail, codfish, on George's and Browds Bmlrs ; 
sail, codfish, oft' t h e  Nova Scotia shore ; 
sail, ground and sword fishing, off t,he New England coast; 
sail, Sor I~nlibut, oft' Greenland and Icelalid ; 
steamers, taking whdee, off the New Englarid coast. 

Total, 1,003 sail and 6 steamere. 
The mackerel fleet have landed, in sea-packed barrels, up to Septem- 

ber 1, 1855, 223,152 bnrrels ; 1884, 202,584 barrels ; 1853, 87,059 bur- 
rels ; 18s2, 251,'356 barrels. Vessels are now arriviug from B:tuquerctiu 
aud the Graucl Banks with full fares of codfish. 

GLOUUESTER, MASS:., Sqtemlier 25, 1885. 
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156.-FfATCHING LODSTIEES IN NOEWAY.' 

BY 6. RP, DANNEVIG. 

[From a letter t o  Prof. S. 1". Baird.] 

If the question was as to whether it woald pay to catch the lobsters 
for hatching purposes, hatch the eggs artificially, and liberate the fry 
immediately after hatching, I should auswer that i t  mould not pay,-as 
the lobsters themselves can do the hatching much better than the best 
of human inventions. If' after the hatching we could rear them for a t  
least six weeks, then I think i t  mould pay j for, although the losses in 
the apparatus are heavy, I believe they would be still larger in nature. 
But the immense number of eggs attached to the lobsters that are 
brought to the market, which naturally would be destroyed, should be 
hatched and the fry reared for Q short time, if possible, as either hatch- 
ing alone or hatching and raising is better than destruction. 

During the summer I have been experimenting here in hatching lob- 
ster eggs. I began work in the latter part of June, and the first eggs 
hatched on June 26. I have worked with onlj  a small quantity of eggs, 
as the question was rather to find the best niethods for working on a 
large scale next summer. By an accident to the supply-pipe only about 
500 of the fry were left, but the possibility of the work was clearly 
proved. The largest of the fry is nom about nine weeks old ; they have 
molted five times, and 1nea8ure about 21 millimeters in length and 3 to 
4 milliineters in breadth across the broadest part. They seem to be 
healthy, and are very lively, nud of greenish-gray color. I still feed 
them on the soft parts of crabs. 

I do not kill the lobsters, but simply get t h e  spawn from the fisher- 
men and exporters. I scrape i t  off with a small teaspoon, and very few 
of the eggs are injured. They are rather heavy, and consequently I 
' give them a pretty strong current from underneath, j u s t  sufficient to 
keep them slightly moving. I have used unfiltered water this summer, 
but advise the use of filtors, as the lobster eggs, being mostly in clusters, 
are very apt to become covered by the impurities in the water. The 
temperature in the water has been from 110 to 140 Rdaumur, and the 
specific gravity from 1.021 to 1.025. The time necessary for hatching 
depends entirely on the state of the eggs when taken from the parent, 
and the eggs from the same individual will uot hatch at the same time, 
but will differ as much a8 from three to four weeks. The apparatus used 
is one invented by myself for the purpose, and is connected with the ap- 
paratu.r used in hatching salt-water fishes. 

PLODEVIG, near ARENDAL, ,NOaWAY, August 26, 1885. 

''For (I previous letter on this subjeot see F. C. Bulletin, 1885, p. 280. 
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160.--BESOLUTIONS ASXINEI  BOB TEE ABEOEIATION O F  THE PI8H- 
ICRY CKAUSB O F  THE W A S H I N G T O N  T R E A T Y ,  P A S U E D  AT A UON- 
VENTION O F  N E W  E N G L A N D  F J S E E R m E N  WHICH lTIET AT 
B L O U C E S T l G B ,  DECElTIBER 27,1WS4., 

Whereas, the Government of the United States, by tho treaty of 1818 
with Great Britain, took from the fishermen of the United States the 
rights guaranteed them by the treaty of 1783 to fish in all the waters 
bordering on the coast of the British possessions in North America, ex- 
ceptibg. a small portion of the coast of Newfoundlaud and the Magdalen 
Islands, and the ! cvht to go upon the shores thereof for the purpose of 
curing fish, and the  right to enter the ports of the British Provinces for 
the purpose of procuring supplies, and withoub either obtaining from 
the British Government any equivalent for the fishermen or making 
any compensat,ion to them for the rights thus summarily taken from 
them j and 

Whereas, this surrender of our rights has been a source of great an- 
noyance and iiijury to our fishermen, and our vessels have been unjustly 
seized by armed cruiserx lor aIIeged violations of the stipulation of the 
treaty by which these rights irere surrendered, and these vessels have 
been condemned in the colonial courts without legal authority, and that 
to a n  extent to make it unsafe for our vessels to pursuo their legitib 
mate voyages, therefore it is the duty of tho Government of the United 
States a t  once to take c;t7ch action as will protect the fishingintorestsand 
render it safe for the fishermen to pursue their lawful business ; a4nd 

Whereas, the action of the Government o f  the 'United States, by tho 
treaty knowu, as the reciprocity treaty of  1854, and tho Washington 
treaty of 1871, modified the rights of our fishermen and materially af- 
fected their interests, and in both treaties to their great injury, we 
heartily approve the action of the Government in terminating those trea- 
ties, \vo are decidedly opposed to th0 making of any tr6aty with 
Great Britain having like provisions in relation to our fisheries. The 

, only eeect of the provisions of those treaties 'has been to damage our 
own interests and to foster and encourage those of the British Provinces ; 
ant1 tho Government of the United States, instead of adopting a policy 
such as is pursued by all nations toward the fisheries, has taken from 
our fishermen that encouragement which for many years was given them 
by boiinties and otherwise, and has brought our fishermen info an un- 
jus t  competition with the fisheries of the British Government, which 
Goverumeut gives its fislieries a support which our Government with- 
holds from ours : Therefore 

We most respectfully request that the Government of the United 
States wiH take prompt action to restore to our fishermen the rights 
taken from them by the treaty of 1818, or provide for them a full and 
jus t  compensation therefor, and that the Government will return at; 
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# once to its early policy of aiding and encouraging our fisheries, which 
all governments have found necessary, to secure their successful prose- 
cution, and recognize the iniportnnce of this I'ati01~al industry. 

ISOTE.--T~~ convention which 1):tsscd these resolutious cout:iined 160 delegates 
from nearly all tho fishing ports along the New Eiigland coast. Beiijamiu 11. Corliss 
was chairmnn. Tho committee on resolutions consisted of Slyvester Cuniiingh:un, of 
Gloucester; Oscar Comstock, of New Yorlc j 0. B. Whittea, of Poitliind ; T. U. Bnker, 
of Harwich, and Luther bladdooks, of Boothbay. Letters of'sympathy were road from 
Senator6 Hoar, Dawos, and Fryo, rand from Cougressnien Colliiis, Morse, and Stone. 

167.-REGPLEGATlON OF TME HEXES O F  T R O U T .  

B y  LIVINGSTON STONE.- 

[lteply to inquiry of S. M. Crawford.'] 

At or abont the spawning season, it is custornary for the two sexes 
of trout to segregate, t h e  inales collecting in one large body by theru- 
selves, the females doing the same, or, more correctly speaking, I: 
think, being left to do the same, as the herding together seems to be 

. more active on the part of the males. This continues for a consider- 
able time, about the period of the spawning season, and is not t h e  ex- 
ception, b u t  t h e  rule. The same is true also of salmon, as is well known 
among salmon fishermen. It frequently liappens that :I whole r u n  of 
salmon for several days will be composed nlinost eutirely of males, tho 
effect of which, of course, is to leaw the females together by them- 
selves, whether they take an active part or riot in briuging about the 
se1)araCion. In  fact, in hauling a seiuc frequently in a salmon river 
for somu time, i t  is generally very noticeable that the sexes alteriiate 
i n  corning up  the river about the spawniug season, a large body of 

1 males being followed by a 1:irge body of females, and these by a run of 
males again, and so on through the season. 

I n  the case of the trout inentioned in Mr. Urawford'tl letter, i t  is my 
impression that the males, in accordaxice with the custom jus t  described, 
had separated Doin the females, and had retired to some other part of 
the lake (or fitream), where if Mr. Crawford had fished lie would have 
caught nothing but mnles. I supposo Professor Brooks would my that 
the preponderance of females was probably the result of an exception- 
ally favorable environment, but I am,  nevertheless, very strongly of 
the opiriim that there was the usual niiluber of males ill  the lake (or 
stream), though Mr. Orawford did not happen to find them, and that 
no general preponilernuce of females actually existed. 

CHARLESTOWN, N. H., January 12, 1885. 
*Mr. Crawford, in a, letter from Stark Water, N. H.,  Jnniiary 6,1886, m g s :  On De- 

coniber 10 I begun t o  catch the trout througli tho ice in six or ~ e v e i i  feet of wntei, 
with :I beardless I1ooli. A t  first I caught males and theii fenmles, obtaiuing ubout 5 fe- 
umleti to 3 maleu. Sooii tho ninlo trout became ~ u o m  scarce, and of the 40 or 60 
trout I I i i ~ v e  catight lately, I got but olio male. Tlle inriles I took at fir& I put iu  II 
ktrgo box with tho feinalt-8, and I have used the male trout uutil they ard exhausted. 
Can you explain these singular facts 9 
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I~S . - -~LOW Ira CATC)II OAHP. 

By ROBERT A. MARTIN. 
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course should cover well the barb of the hook. For carp weighing from 
one to two pounds smaller hooks of the kind named would be better. I 
wonder that  more of our country people (lo not nmke ponds and raise 
the German ectrp. Properly cooked, they are very fair eating; but to 
one who loves a good, square, long-winded, honest pull by a fish, I do 
not knowianything to equal them. I f  they are once hooked, one is sure 
t o  get them, provided he knows how to haiidle a fish aud has good tackle. 

PETEBSBUBG, VA., Junuury 1, 1885. 

l(rQ.--BTRANDlNG OF A P l G M Y  WPERM-WHALE. 

B y  JAMES R. HOBBS. 

LFroui :I lottor to Prof. S. 1". Baird.] 

Surfinau T. N. Sundlin found the fish, which cainc ashore 2& .iiiiles 
iiorth of the station during a gale of mind and a high tide, which caused 
it to bo badly chnfed. I sent three men wi th  a horse and cart ior it, 
but they could not put i t  iii the cart. It \vas 9 feet long. Tlie iiieii 

pulled the fish upon the shore, and I had i t  covered with a light sail. 
On Suriday the gale abated, and I succeeded in carrying home the fish, 
which I identified as a pigmy slmm-whale. While the whale was on 
the bench the sail blew from oE its head, arid the birds picked out 0110 of 
its eyes. The, gale had irijored the boat t h a t  rims here, so I boxed u p  
the whale a n d  in a small boat carried it, it distance of five miles to it fish- 
hoat and shipped it to Elizabetli City, N. 0. Like ill1 other fish of its 
kind, handling causes the sltin fo peel off. 

KITTY HAWK LIFE-SAVING STATIOIL', 
Sixth District, North Uurolinu, Junuary 1, 1888. 

REPLY BY PEOFESSOR BAIRD. 

I have great pleasure in ucliuowledging the receipt yesterday ok the 
specimen, the stranding of which you telegraphed me on December 26. 
1 was much gratified to find it a speciriien of the very Fare pigmy sperm- 
whale (Kogiu). The localities which this whale has beep previously 
known to inhabit are the Gulf of California and the waters about 
Australia. 

The specimeu sent us by the life-saving service of Port Monmout,h, 
N. J., n year ago, was the first ever known to occur in the Atlantic 
Ocean. Your speciineri is the second, and fortuIistcly is of a diEerent 
sex-a ijiale, which gives to US a complete history of the species. Tho 
animal you send is full-grown, and represents a group of pigmy sperm- 
whales, all of which are very rare. 

WASHINGTON, D. O., Januwry 6,  18%. 



BULLETIN O F  THE UNITED STAT58 FISH COMiMISSION. 451 

100*-SALMON AND T R O U T  ICATCRFltlER IN RCOTCAND. 

B Y  J. BARKER DUNCAN. 

[Papor read M%re tho Scotch l~iishcries Irnprovciucii t A~socintion.] 

(1) HOWIETOUN PISHERY.--This fishery belongs to the I h - 1  of 
TJauderdale, Stirling. It w a s  com~nericed iii 1S73. Front year to year 
i t  has been extentled and perfected so ;IS to 1i:ivo gained i i  world-wide 
reputation as a tish-breeding establislitiiei~t. Up\vards of tw iiiillioiis 
of trout O r i i  are 1 i 0 ~  aunually incubated at this tishery. Last scitSOi1 
no less tliari 90,000 yearling trout \ycre delivered froiii it to all parts of 
Great Brititiu and Ireland. Two cousignmenta of trout o w  and one of 
sdmoii were also forwarded successfully to New %esl;~ucl. Loch Leven 
trout {kalnio leuerrensis) is tlte specialty of the fishery. Aiuericslii brook- 
trout (B. foiztinalis) and coiriinoii trout (8. jurio) are also extensively 
cultivated. All eggs are eyed 011 glass grills, cxperieiict? having show11 
tltiit the strongest embryos nud healthiest Sry ilre obtained bg th i s  
iuethod. The iiorm:d period eggs take to hstch is found (with water at, 
44.10 Fahr.) to be as follows : 8. jctrio, 71  dRS8 ; 8. /ecciieiisis, 79 (1;tys; 
#. fontiwalis, 73 days j aud S. salai., 77 days. Every tweiity-Sour hours 
about one iiiillioii galloiis of water flow tlirough tlic pond system oftlie 
Ilatchery, which secures ttioi~ough neratioii. There ;ire 110 less than 
thirty-two lish l)ontls at Ilowietoun, a r i d  one botaiiical, the latter being 
in course of coiiipletiou. There are, besides, Sour poiids at Craigend; 
and oue of nine acres at Goldenhove, mhicli is tined for rearing fish for 
tile fishrmmger. Very important experiments iii 11) bridizatron are being 
conducted at tho fishery. Tho stafr required for the working of the 
est.&lishment coiisists of 
there are in addition coustalitly eulployed SOU laborers a i d  a t  least two 
carpenters. 

(2) SoLmhY pIsI~EIw.--TItis \\'as established by its proprietor, 3f.r. 
Josep]l J .  Al-~iiistea<1, ill 1ss1, S l 1 ~ ) e l ' S ~ c h l i g  Tl'Outdiil(? Fishery, near 
Reswicli, Cumbcrl:iucl, wliicli was established in 1SGS. It ie situated 
llear the Solw;qr, ill liirB~~tl\)rightsliire. Hatoliiiig on glass grills is 
also pursned at; this fishery, the percentage of loss being thus reduced 
to a miIiirnum. Mr. Armiatead breeds at his establisliincnt several 
kinds of trout, :~nd  char: SU~IIIOII, and ~e:t trout, grayling, aud other 
freshrntkter fishes. Tho hatching liouse is C i b p a b l e  of lioldiitg several 
iuiIlioiis of ova, and a t  present contailis apparatus that will hatch about 
one inillion.. A ~ne:~t-liouso, ice-house, filter-hoiis.?, and otlier buildiiigs 
liave also been erected 1 aud these, wit11 iiiiicteen ponds in operation, 
and two in course of con8tnictio11, occnpy al)oiit :LU iLcrC of ground. A 
ini18oum :incl laboratory have beell oomiuucccl to facilitate ~ h o  study of 
the variolis details oounected with tho fishery. Tho ova and fry esti- 

iiiaiiager, tliree ii1011, oiid four girls ; 

Mr. J. It. Guy is sccret:iry oS tlie JIowietoiiu Fishery. 
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mated for disbribution froui the fishery, during the season just com- 
menced, is sometliing short of one million, including British and foreign, 
the bulk of the latter coming from Norway. Small, as me11 as large, 
quautities of ova are supplied from the fishery to enable amateurs to 
trg experiments in fish-culture ; and an illustrated catalogue of the ap- 
paratus required for conducting suclr. experiments, and containing in- 
structions, may be had on application by post. Mr. Armistead also 
supplies a list of aquatic plants as a suitable antl most important ad- 
junct of fish.cultnre; likewise proper food for trout, in the form of fresh- 
water shrimps, mollusks, fish meal for feeding fry, Qc. Mr. Armistead's 
poRtal address is Solway Fishery, near Dumfries. 

(3) STORMONTFIELD PONDS.-These ponds were erected in 1853 by 
the then proprietors of salmon fisheries on the Tay. They are situated 
aboaf; five miles above Perth, on that river, and occupy, roughly, about 
two acres of ground. Under Mr. Robert Buist, a t  that time the super- 
intendent of the Yay fisheries, a long series of experiments was con- 
ducted, proving many interesting points in tlie life history of the sal- 
1110~1. These cxperiments-well Imoirn as the '' Stormontfield Experi- 
ments "-demonstrated, not only the practicability, but the profitable- 
IICSS of rearing salmon artificially. The Stormoutfield ponds are iiow 
superseded by the Dupplin liatcherx (referred to below), but are still . 
used for purposes of breeding and rearing. The breeding boxes number 
360, and are placed in thirty parallel rows, in the open air, on a gentle 
slope. Of these boxes some 200 are being used the present season. 
'I'hey are laid with gravel. The present superintendent of tho Tay fish. 
eries, Mr. Alexander H. Lnnisclen, states that in his experience the per- 
centagc? of loss is v e r ~  great as compared with that under the new system 
followed a t  Dupplin. The two rearing ponds a t  Storniontfield have 
been stocked for this season with about 20,OOOfryfrom the Dupplin hatch- 
ery, whicli are doing well, antl are iiow parr about. 2 inches long. The 
fry, feci on ground liver, are kept for about two years in the ponds be- 
fore being turned out into the river aiid tributaries. 
(4 ) DUPFLIN HATcHERP.-This new fish-breeding establishment of 

the Tay District Board is situ6ted a t  Newmill, Dupplin castle (the 
property of' Lord Kiulioull), Perthshire, on the river Earn, a principal 
tributary of the river Tay. It was instituted late ir! 1882. The hatcii- 
iug house is Sed by spring water, a t  the rate of about 12 gallous per 
itiinute, which, however, is increased about a half more after the eggs 
are hatched. The gross hatching capacity of thc  boxes is estimated at  
300,000, These are placed in four rows, fifteen being fitted up  on the 
glass grill spstom, and five with the Wilmot tray, the vhole a t  present 
contaiiiing, i t  is ctilcnlated, some thousantls over the estimated capacity. 
It has been fouiitl that a much larger proportioii of loss in eggs and 
young fish has inarlted the boxes with the Wilmot trays. But, 011 

tlic other lianil, about :L third more of eggs can bo laid in a box fitted 
with the trays, which i8 an advantage if ova is plentiful. An attend- 



BULIAETIN OF TU15 UNITE1) STATES E’ISH COMMISSION. 453 

illit) in special charge of the hatchery keeps a daily account of loss in 
eggs : ~ n d  fiy during the whole season. The loss for the past season 
amouiited to 24 per cent. The nuniber of days in lretching has been 
64, or1 the a.c.er:ige, the lowest uumber beiug 59 j mater temprrature, 45 
degrees. The fry are kept till about 40 days old, aud tlieii arc distrib- 
uted i n  the river Tny aud its tributaries. 

(5) INCH LEVEN IIATCHEEY.-T~IC liatcliiiig house in con~ieotioii 
witli the well-known Loch Leven fishery (Kinross-shire) was erected 
in 1883 by the Loch Leren Angling Association, Limited, assisted by 
t h e  proprietor of the lake, Sir Grahain Montgomery, Bart. The cost of 
erectiou was S220 19s. Bd. [about $1,1181. It is situatccl about SO0 Sards 
froui the loch, beside a mal l  strcam. The water supply is got from :L 
spring, about GO0 yards from the house. With a temperature about 44 
degrees, the period of hatching is from GG to 78 days. There are 12boxes- 
9 fitted up witli glass grills, mid 3 with Wilinot trays. Last semoti 
about 180,000 eggs were laid dowit. Tlie pcrcerttagc? of f:iilure’nTas ex. 
ceedingly suiall. The fry were strong and healthy, and were distribnted 
in tho spring mouths in the several feeders of the loch. This season, 
about 220,000 eggs have been laid down, under the superintendence of 
Captain Hall, who intcnds putting the fry into the loch tribut:tries five 
or six w%ks after hatching. Prior to the erection of a special hatching 
house for the loch, Lord Landerdale has, at different times since 1874, 
stoclred it with Loch Leven fry slid trout, bred at his own fishery. 

(6) LINL~TIIGOW PALACE LOCII FIS;nsRY.-This fishery was opened 
in May, 1SS4. It beloiigs to MI.. A. G. Anderson, fish merchant, Edin- 
burgh, who has leased the loch for augling purposes from the c)ro\m. 
A hatching house has been erected close by the loch on a srnall stream. 
Two ponds are attached-one for adult trout, and the other for rearing 
fry. A third and larger pond made of concrete is in course of construc- 
tion, for stock pnrposds. The entire hatcherx aiid ponds occupy about 2 
acres. The hatching capacity is estimated rtt 600,000. For hatching, 
glazed terra-cotta troughs or tanks, and boxes covered with pitch, are 
used. The former do nor; give tho same amoiiiit of space as the latter, 
in which :%re placed 1:yers of perforated zinc trays-three or four to 
c!ach box-thus 1)rovitliug a holdiiig capacity of from 16,000 to 20,000 
per box. Over 200,000 ova are alrcacly laid donw for the sewsou j but 
:L large nulnber of trout have still to bo stripped. Last lnouth 3O0,OOO 
young tronc, a11 strong  rid he:~ltliy, and uieasuring from 39 to 59 inches 
in length, were put into tho loch. Mr. Andersoii finds the eggs hatch 
out in about 63 days, at a, temycrature of about 45 degrees. Last sea- 
#on the loss in h:itchiug was about 3 per cent. So successful has Mr. 
Anderson’s llatchery beeu that he has erccted another house--ma~e of 
wood (50 feet loug end 7 broad), covered with felt-vith ai1 estimated 
hatching capacity of 300,000. Youllbp salmon hatched fxom the ova, 
titken from ~1 doud fish killed by the salmon disease, have thrived 
remarkably well. There is also a tank of ova in ths hatchery taken 

. 
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from a female trout that had been twenty-four hours dead, and im- 
pregnated with the milt of a male fully four clap dead. These eggs 
have now been in the tank for about three, weelis, and are looking 
healthy-the loss a t  present being only 14. per cent. A large arrival 
of Schoodic or landlocked snhnon ova is expected at the hatchery from 
Washingtor;, United States, and also a consigninent of “Great Lake” 
tront ova from the Seewiese fishery, Wurtzburg) Gerinauy. 

(7) MARQUIS OP AILSA’S HATCIIER17.-~hii3 private hatchery is 
situated at  Uulzean, in Ayrshire. It was coinnieuced in 1S7G. In that 
year a fern boxes only were erected outside the vineries in the gardens 
at Uulzean castle. and put under the charge of the gardener. These 
boxes held about 88,000 salmon ova, which did pretty well ; also 2,000 
Char ; 2,000 8. fontinalis, and a quantity of common yellow trout. When 
the wind was high, however, it was Sound difficult to attend properly 
to the boxes outside owing to the rippling of the water-a,ny bad eggs 
being, from this cause, not easily seen. In the following year, therefore, 
the boxes were fitted up anew in the peach house 011 a much larger 
scale. They are now capable of hatching out 250,000 salnion ova yearly. 
The ora  is got from the Doon, Stinchar, and Miunock-the fish being 
artificially spawned when netted-and the fertilized ova thereafter con- 
veyed in cans to the hatchery, a distance of 25 or 30 miles. For the 
last six years there have also been annually hatched 10,000 Rhiue sal- 
mon. In addition, char! S.fontinalis, and Loch Lcven trout, have beeu 
hatched annually, and introduced into the hill. lochs on the property. 
The eggs are hatched on gravel, with a constmt supply of pure water 
flowing through the boxes j and very satisfactory results have been 
obtained. The fry are turned out into the rirer Doon immediately on 
absorption of the umbilical sac, being conveyed in cans a distance of 
10 miles from tho hatchery, and put, into the river about 8 miles from 
the sea. In  two seasons, wlieii ova  as plentiful, over 300,000 ova were 
hatched. There are ponds h i  which the fry were a t  first kept till they 
were a’ year old, but these have been abandoned, its i t  has been found 
that the present practice of putting the fry out when the sac is absorbed 
is equally satisfactory. 31r. Young, the inspector of Scotch salmon 
fisheries, says in his second report, in which the Ayrshire salmon rivers 
are described : 6 ‘  Thanlrs to the enlightoned liberality of the Mitrquis of 
Ailsa, the number of fish in the river Doon has been greatly increased 
by means of artificial stocking?’ 

(8) BENMORE HATCHEEP, KILMUN, ARGYLLSHIRiB.-This hatehery 
was constructed by Mr. James Duncan, of Bemiore and Eilmun, in 1874, 
after the plan of Storrnontficld, for the purpose of stocking the river 
Echaig with a largcr class of salmon. The results were very marlred, 
riot only in the greater number, but in t he  increased weight of the fish 
caught. Prior. to the introduction of the hatching boxes, the grilse 
caught weighed about 34 pounds-rarely exceediug 6: pounds, while 
salmon weighed about 7 pounds. After the introduction of the boxes, 



BULLETIN O F  THE UNITEI) STATES FISH COMMISSION. 455 

grilse were seldom got under 53 pounds, while the heaviest salmon 
caught in the river in 1882 weighed 1s pounds. I n  Loch Eck, out of 
which thc Echaig flows, fish \rc.ig%ing nearly 30 pounds have been taken 
with the net. The cagacity of the hatchery is 100,000 ova. In the 
season of 1882,80,000 young salmon from Tay aud Tweed ova, after the 
ab>orption of the umbilical sac, mere turned into the river and tribu-' 
ttiries. .The boxes are filled to within a few inches of the top with 
coarse gravel, a layer of finer gravel above forming the bed for the ova. 
The loss has not exceeded 5 per cent. Tho hatchery has been idle for 
two seasous, it being questionable if any permanent benefit can be had 
in the attempt to stock small river8 ou the west coast a t  present. 

(9) LOCHBUY FISHERY, ISLE OP MuLL.-This fishery was established 
in 1878. It is the property of Maclaine of Lochbuy. Upwards of 50,000 
ova of salmon, sea and other varieties of trout (Salmo fontinalis, kc,), 
are anntially' hatched. The proprietor every rear ii&orts eggs from 
Norwa,y, Germany, Austria, and Ailbrim. There are large ponds for 
tho reception of fry and for keeping breeding stock. The specialty of 
the establishment is the breeding and rearing of salmon and sea trout 
(spawfied from the wild fish caught in. the rivers on the property), for 
the restocking of the rivers and lakes on Lochbuy estate for sporting 
purposes. Large sheets of water on the estate, which were utterly un- 
tenanted by fish, nom teem with splendid varieties, and afford magnifi- 
cent sport to the angler. The proprietor not only stocks his own ma. 
ters, but also sells oya, fry, or grown fish. 

(10) ABERDEEN HATCHERY.-!hiS hatchery was established in the 
end of 1863 by the district boards of the rivers Dee and Don, and has 
been under the experienced management of Mr. Alexander Adam, man- 
ager of the Aberdeen Salmon Company. T t  is erected in the fish house 
of the salmon company, where a quant8ity of ice is always kept. Tho 
average time of hatching is 107 days. There are 13 boxes made of slate 
laid in with gravel. Prom 15,000 to 20,000 are hatched out every year. 
The fry are distributed iu the rivers Dee and Don as soon as the urn- 
bilical sac is absorbed. The average loss in hatchiiig has been fouud 
to be about 7& per cent. The fry are taken up the rivers from 10 to 20 
mites, sometimes as far as 40 miles, in pails, and, by using a littlo ice on 
the way, the temperature of the water is kept down. 

(11) THE MORISTON E A T C H E R ~ ,  INV~ItNESS~SHIItE.-This hatchery 
was erected in 187s on the properly of J. R. J. M. Grant, esq., of Glen- 
inoriston, for tho purpose of stockiug tho river Moriston with sal- 
inon. The Moriston was not accessible to salmon until a pass wa8 
formed, a few years ago, a t  the falls, near Loch Ness. The hatchery is 
situated 3 miles above the falls on a tributary of the river. There me 
40 boxes %id with gravel, each large enough to receive 1,000 salmon 
ova. Neither the glass grill system nor the Wilmot trax has yet been 
tried. An average of aboiit 30,000 fry were turned out in each of five 
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years ; the fry from the hatching of the spring of 1883 only being turned 
into a temporary pond, where they were kept until they were :L year 
old. A few salinon are seen every year ascending tlie pass into the 
river, which is strictly preserved, it beiug thought. desirable not to dis- 
turb the water yet, either by rod or by net, for the purpose of s1)ort or 
of collecting ova. Mr. Graiit is anxious to make the Moristou ail early 
fishing river, and, with this view, takes ova only from other early 
rivers. Some of the proprietors of these rivers in the neighborhood aro 
averse to disturbing their waters for the collectiou of ova, and the fish- 
ery boards, in the absence of unauimity on the question, do not he.0 their 
way to give authority to take ova, as t h y  doubt whether they 1ias.d 
the power to do so under the present law ; consequently, the 1iatclim.y 
has not been filled during the last two spawning seasons. 

It appears that the Duke of Sutherland’s hatchery at  Loch Brora, 
Sn&herlandsliire, and the Duke of .Buccleuch’s ponds a t  Drumlau&g, 
Durnfriesshire-the latter so celebrated in connection with the experi- 
meuts and observations conducted there by Mr. Shaw, bearing on the 
life history of the salmon in its early stages-are not a t  preseut in oper- 
ation. Iiifbrniation has been soukht, but not obtained, regardiiig tlie 
artificial ponds which were at one time kept on the river Thurso; so 
that it is not known whether these ponds are still used. The same re- 
mark applies to the ponds which were, at  one time, kept a t  Inpershin, 
Sutherlanclshire, by Mr. Andrew Young, whose name ranks with those 
of Sliaw and Buist as a close observer of the early life history and mi- 
gratious of the salmon. The hatchery formerly kept a t  Rossdhu, Loch 
Lomond, has, it is understood, fallen into disrepair, not having been used 
for a good many years. The two ponds, however, shill remain, and, as 
boxes could be erected without much expense, this little establishment 
~niglrt, with very little trouble, be resuscitated. At Barenscraiy Castle, 
on tho river IJgie, Aberdeenshire, a set of hatching boxes a t  one time was 
niaiutained. It was considered, latterly, that the Ugie fishing was uot 
much benefited by the operations conducted. A hatching establishment 
existed at Tongueland, 011 tlie river Dee, Kirkcudbrightshire, for soine 
oight or nine years prior to 1871: but, after the death of the then tenant 
of the fisliings, Mr. John Gillone, it appears to have been allowed to 
drop. His sons, however, it is understood, contemplate its revihl. 
The district board of the South Esk (Forfarshire) placed a few breed- 
ing boxes on a tributary of that river a good many years ago, but 
these apparently did not succeed and do not now exist. 

It is not pietended, however, that this reference to hatcheries and 
ponds that have once been in operation, by any means includes all 
that have existed in modern years in Scotland; as it is believed that 
niauy private individuals have, a t  different time#, made orgperilnents in 
fisli-culture 011 a larger or smaller scale. 

ZDINBURGH, SUOTLAND, November 26,1884. 
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101.-THE AISNEBIICS OF MALTA. 

B y  JOHN WORTHINGTON, Consul.” 

[Dispatuh No. 142 to the State Dupartment.] 

The governor of Malta, in a communication relative. to the Maltose 
fisheries, transmits a report on fish-culture, made by a board appointed 
by the government to report on the fishing regulations of Malta, and 
also a report made by Professor Gulia on the same subject. These 
reports I herewith transmit. The governor expresses the hope that 
Professor Baird will find in the reports inclosed sufficient information 
to  enable him to afford to the fish board and the Maltese people infor- 
ination on the culture and imservation of the fish of Malta, which will 
be of interest and value to all concerned here. The fish question is a 
very serious one, as year by year the supply has been fiilling off and 
the prices increasing, until now the poorer classes of Maltese can 
seldom af€ord to indulge in the food that ought to be cheapest and 
best in these markets. ‘ 

The nature and character of the currents and bottoms of the bays and 
coasts of the Maltese Islands are, I believe, well explained in Lieut.- 
Commander Henry H. Gorringe’s book, entitled (( Coasts and Islands of 
the Mediterranean Sea,” Vol. 111, published at the Government Print- 
ing Office, Washington, in 1879. The portion of the volume that treats 
on Malta begins a t  page 83. 
UNITED STATES CONSULATE, 

Malta, August 23, 1885. 

16EPORT ON THE FISHING REGULATIONS O F  MALTA, 

The complaints made generally by the several fishermen, principally 
owners of ground seines (“ tartaiioni”), in regard to the regulations pub- 
lished on November 14, 1873, seemed to apply especially to the para- 
gr:Lphs following each of the articles 1,2, and 6 ,  proscribing certain addi- 
tiollal lizllits to that kind of fishery from April to July, inclusive; and 
also to the interdiction of certain nets, which will be specified hereafter, 
and which, as they asserted, caused no injury to the bottom of the sea 
sild captured no fish before maturity ; whereas, on the other hand, the 
use had been conceded of certain instruments which they said were 
highlx objectionable because of their disturbing the bottom of the sea 
and capturing multitudes of young fish and driving them away from our 
ports. 

Eaviug thus determined the nature of the complaint, our next duty 
was that of considering attentively the regulations, for the purpose of 

See  SO pwge 400 of this volume. 
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ascertaining whether the ;hove-stated complaints were well grounded, 
and, if so, to suggest what, iu our opinion; would reconcile the iuterests 
of all parties, aut1 whetlier any measure could be adopted in furtherance 
of the vcry laudable object principally kept in vicw ia framing the reg- 
ulations, namely, the increase of this important article of food. 

With regard to the restriction to fishing i n  certain localities from 
April to July, inclusive, we beg to state thilt, keeping hi view tile object 
of the regulations (n:binely, that of preventing the capture of' fish before, 
their development is attained), iiiquiries werc inade in certain disinter- 
ested quarters as to whether, in the localities referred to, fish were eyer 
captured as stated, inasmuch as the fishermen theinselves niaintained 
that young fish do not seek any great tleptli of vater. From these in- 
quiries me learn that practical men support our views, namely, that 
during the above period yonng fish from shallow waters retire to  deeper 
ones in order to repair to a cooler temperature ; and that, moreover, i t  
was the presence of young fish iu these and similar localities whicli at-  
tracted iu considerable nuulbers to 0111' ports and all around our coasts 
sohools of mi,rrratory fishes, such as mackerel ('6 pizzintun "), pelamid 
( 6 '  palamit"), and germon ("alonga7'), which used to visit our seas ill  

great numbers, but whicli iiow nre of unusuzrl occurrence in tliese waters. 
The lessening in nmnbers, moreover, of' the noli-migratory fishes 

(niimely, those that :we hatched, grow, aiicl fix their abode in our ports . 
or dong the coasts of these islands), such as the wrmse, the sea-bream, 
the gray mullet a n d  red ninllet, the bass (" spnott )'), and other fishes 
which are in esteem for the table with us, is daily becoming more eri- 
tlent. 

Under the circunistmces, me are compelled not! only to ndniit the rea- 
sonableness of the restriction in question, but also to express our hope 
that in conrse of time these nets will be eulirely prohibited. Indeed, 
nothing sliort of sucb :i iiieasiire, which we uiiderstand was lately carried 
out iii Sicily, will succeed i n  putting a stop to the inimoderate and in- 
cessant capture of fish, wliicli capture is so detrimental to  the interests 
of a11 parties. Still, the cxtrenie ~toverty of thc seiners, vho are above 
forty in number, nud their ignor;i~ice of any other trade, iiiduce us, on 
the other haid, to hope that they limy be allowed to use their uets as 
prescribed in articles 1, 2, and 6, without subjecting them to the addi- 
tional restriction contained in the praqratphs following each of those 
three articles j on couditioii that their instruments be st once seized ou 
iheir infringing aiiy of the articles raferri~ig to ground seines in the reg- 
iilations, and, moreover, that the liceuse be granted oiily to them per- 
sonally, so as not to  increase their number, by wbich measure the Gov- 
ernment will be enabled, wlieii in course of t h e  their uurnber is extinct, 
to prohibit these nets altogether in the principal harbors. 

With regard to the second complaint, relative to the prohibition of 
certain nets technically called " gliazel tal sardin,)) ghazel tal lacci," 
and 6' terrieha tal xilep," we beg to state that  as their use is limited to 

. 
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certain seasons for the capture of migratory fish, and considering both 
the largeness of their meshes, which does not admit of young fish be. 
iiig oapturetl, sild the circumstance of their hanging down cnrtain-like 
through 0111;~ half tlie depth of the water iu certain localities, or eveu 
wlieii reaching the bottom their causing no injury to the spawn that 
might possildy be found at the bottom of the sea, we are of opinion 
tliat their use can be allowed aithont prejudice to the mu!tiplicatiou 

~ ~ i c  Inst cornplaint refers to  the objectionable use of the trawl-net 
(6: ganganlo”), as i t  disturbs the bottom oftlie sea; to the use of the net 
liriown generally under the name of “1iiendila77 011 aceowit of its small 
incshcs; and to certain oval-shaped rush traps technicidly called ‘‘uilssi 
tal ~ni i lc t t ,~~ or “ nassi tal ghalf,” whose uicslics being very small, and 
1)uitctl as they usually are with biscuit-dust a i d  rancid cheese, and laid 
i l l  sliidlow water and at  the mouths of sewers, attract and captee  great 
uumbcrs of fishes, soniu of which are only lialf an inch long. The 
havoc made being so evideut, we do not hesitate to recommend their 
total prohibition and that a severe penalty be inflicted in case of their 

This complaint refers also to tlie tramiuel-iiet ( ‘ 6  parit 77) beiug allowed 
to bt: cast in any locality within the harbors. As it is generally ad- 
niitted that, these nets frighten and drive away the fish front our ports, 
we recommcml that they be prohibited a1 together inside the Great Bar- 
bor and Mnrssmuscetto aucl opposite the entrance to these places to 
the clist:rnce of half n, mile, and that their u%e, together with that of . 
the  iiet called toid tal plninti7’ in other localities, be granted by an 
:innual license subject to sdch restrictions as may be deemed proper. 

In order to further oue of the most important objects of the reguln- 
tiorla in preventing tlie capture of young fish, we recommend that an 
article be added, visiting with a severe lmnslty any one found in pos-- 
sessiou of‘ such fish (coniruouly called ‘( torbin 7 7 ,  and authorizing their 
seizure 011 discorery. In order to facilitate tho execution of such a 
replatjon, we apyellct hereto a list of the non-iuigratory fishes with the 
rmpectivo leligth urlder which the fish arc to be regarded w “ young.” 

List of palm coonsidrred yoimg u h n  lesa than ilre EcicgtA veapectivol~ specqiod. 

. of fishes. 

Ilse. 

a d .  Longth. Kiud. Lougth. 

Scn-perch (“but kux ”) ............. 
Unw (“apuotb”) ................... 
Combor (.‘siirnu”) ................. 

I 7 l C k P E .  I 3 ’ Rrdmullot ....................... 
6 All son.broams, such as tho bogue 
Y ( ” v o p ~ ~ ” ) ,  tho omurnoneon-bream 

Iwches. 
3 

1)iiRky porch (“coiaa“) ........... 6 
stoui.baas (“dott”) ............... I t 
Dentox (“dentioi”). ................ 4 
Mendole or cackorol (“xurraf”) ....I 8 

3 
.I 

8 
a 

(“spnrlu “), and tho gilt-head.. . 
Gray mullot (“ mulott ) ........... 
Wrasso (“tird”) ................... 
Rainbow-mrnmo (“gli$rosa”) ...... 

II I 

VALETTA, MALTA, April 29, 1874. 
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EEPORT FROM DR. G. GULIA. 

Mr. S. Caohia Zaininit states that by permitting the  use of the tmwl- 
net called ‘‘ gangamo ” aDd the casting net called “ terrielia” in certain 
localities, and by extending the area of the seines (Lctartanoni”), he 
has reason to  beliebo that several fishermen would not be satisfied. He 
may be right, for fishermen are seldom satisfied with what is granted 
them, especially when they are induced to believe that a11 restrictions 
iu fishing are vexatious and useless, and t h t  all the machinery ofcap- 
ture should be allowed without any limitation of time and space. 

Since the publication of the fishing regulations, some ten years ago, 
the use of the then an unlawful net, was granted them out- 
side :tiid inside the harbors, even 0 1 1  prohibited areas, with very slight 
restrictions. The use of the net called 6‘ xneiidila 7’ was also conceded 
ou this area to procure shrimps for bait. Shrirnping is now carried on 
i i i  Marsascala i~ud  i n  l\larsascirocco chiefly by women. The surface 
iwts called ‘6 ghazel tal l a ~ c i , ~ ~  mil so1110 kiud of rush nets (“drajen”), 
were also grniitetl. Fishermen here now asked for the l L  ganga~no,~’ 
and with the view of furnishing them with more shrimps 1 ’have recom- 
inended, not without some degree of hesitation, that its use may be 
granted i n  certaiu IocaIities, for f he number of anglers having lately 
increased, the sut~ply of shrimps, which constitute the chief bait for the 
anglers, became insufficient. This fact induced me to advise the gov- 
ernment to grant licenses for the use of‘ .the gangamo ’? or beam-trawl 
net, which has always beeu au unlawful net, even, I believe, in the time 
of the Grand Masters. + 

Speaking on the various implerneutrs of fishing, Mr. Holdsworth, sec- 
retary to the royal sea-fisheries, iu  a very interesting work on fishing 
(1,011doi1, 18743, writes : ‘‘ It is well known that the beam-trawl mt 
(gangamo) is a ponderous instrument khich hadies the fish that it cap- 
t L I ~ S  and destroys a large number that it does not capture?’ All this 
is well lrriown to our fishermeu. I could not, therefore, recommend to 
t!:e governor the use of‘ such an instruinerit without restriction. Not- 
ivitlrstancling that the fishing regolstious are uow reduced to very slight 
restrictions, I mould uot be surprised if’ after the new licenses other 
petitions should be presented to the goveruor for further concessions, 
i~anielg, the use of “tar ta~oui ,~’  “terrieha,” and “gangamo” in all local- 
ities. But by allowing the use of tliese nets there would surely follow 
;L clecline, perhaps a complete destruction of most of the non-migratory 
Ilslles. 

Some supply of fresh or brackish wa8ter which empties into the sea 
scem to be of i~nportanca to the health and growth of some sorts of 
~ttnriiie creatures. Such bottoms, which are always muddy, are covered 
1,y a gmpn-rack celled Pliucagrortis major (bbharira’7), and is more or 
lehs srrp’plied with eels, gray mullets, prawns, shrimps and other crus- 
taceaurs, aud mollusks, besides other marine productions suitfiblo for 
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the wants of the youuger fisl~es, especially in the slieltered bajs of 
Misida, MarssCacala, and Marsascirocco, wheru t h e  Plmcagrortis occu- 
pies a large area. These bottoms are called ‘Lghejun~7 by thc Maltese. 
To these grounds most of the gray mullets run np to deposit their 
spawn, and when hatched the young fish remain several niontlis 011 

the same bottonis to attain their full growth, m d  on these grounds the 
gobies (“im~azc?n’~) build up their nests. 

With the view of preventing these fish from beiiig iinproperly (la- 
Ntroyed, and OS protectilag cspccially sparrniiig and iiiiniatclre fisli, the 
use of the above-mentioned destructive netb: \vas prohibited 011 snch 
areas KO muuificently supplied with animal life. Wheii such iinple- 
inents are drawn along the bottom, tho Plmcagrortl‘s, mhic*h is very 
brittle, is broken in fragments, which by their cleconipositiou girc off’ 
gases iiiiuiical to animal life; stone8 are reinoved under which small 
fish seek concealment a1id safety j tlie miid is disturbed, rendering 
turbid the mater, which thus hecomes unfit, for the inairiteiiance of 
animal life; a considerable number of the fish are caught and others 
are destroyed; the nests of gobies with their contents are disturbed; 
and thousands of invertebrates, which constitute the chief food of the 
fish, are also destroyed by these nets. 

I cannot conceive how Mr. Zamruit oould have goue so far as to assert 
that he does not beliovn iu tlie possibility of clestroying the spawn and 
small fish by any existing method of fisliiug. He quotes authorities 
and facts which are not applicable iu our case, Sor Professors G. 0. Sars 
and A. W. Malm (1876) refer to the fisheries off tlie coast of Norway, 
where most of the esculent, species in special demand (as the cod) do 
not deposit their spawn on the bottom, bvt drop i t  in  the water a t  a 
considerable distance from the bottom. 

It is also well known that the ruackerel- spawn (“ caral17’) is specif- 
ically lighter than sea-water, and that conscqiiently i t  floats 011 the sur-  
face like that of the cod. I attribute the fluctuation in the reprodtic- 
tiveness of this species, which ten years ago was caught in great shoals, 
and which is now seldom seen in our markets, to tlie facility witli which 
its ova can be destroyed either by fifili or birds. Prom these facts Mr. 
Zarnmit deems hinlsblf authorized to establisli geiiernl rules a,nd con- 
sider useless all fishing regulations. “ There is 110 do~ibt,:~ says Mr. 
Holdswortll, “that if some species xparr11 on’tlic suifmx’, otliers spawri 
at the bottom of t h e  sea.), I refer Mr. Zaaimit to the w o i h  of’ niy friend 
prof. A. Costa, of ~ a p ~ e s ,  who lias given full details of tliu fiivorite 
places of fishes for (lepositing their S13DWI1, With tho view of showiug 
hiln that his coIlclusioIis are llot bas I d  011 scienliiic? observation. I hnve 
never fjeen Boating eggs iii the harbors alld cre~lrs of Malta, or aquatic 
birds preying on them, duriiig 26 years of carcful iuvcPtigat,ions, a p e -  
cially in tho Bay of Marsascah. 1 do not bclicvo that thcro :are any 
good gronnds for complaining that the nbove-iiieutioned nets should 
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remain unlawful in the localities covered by the PlLucagrortis. It is a 
prohibition that does not aggrieve fishermen, for the fisheries on these 
small areas are not remunerative; on tho contrary i t  does good, for it 
protects the fish from being caught before maturity, and when mature 
the j  are more readily sold in  the markets. I hope that Mr. Zammit 
will be fully convinced that the governinent is protecting the inultipli- 
cation of our non-migrating species, on scientific and practical prinoi- 
ples. Mr. Holdsworth remarks that “ we shonld fish with economy, 
and above all we should fish in buch a maliner as will not wantonly 
waste the spawn vf our best table-fishes. A t  present the waste of 
spawn is so enormous a s  to be incalculable, which may be said of all 
fishes, evOn of those which we least esteem for food purposes.77 

Tbe ‘b gangamo,77 the “ terrieha,” and the 6‘ tsrtnnoiii will soon be 
allowed indiscrimiriately on bottoms mllecl by fishcrmen L b  trix,” which 
signifies rocky bottoms with occasional sands often covered by the 
Cazclipica oceaiaiccc ( ‘ I  alca”), such as all tho bays of San Paolo a Mare, Bir- 
zebbugia, and all other creeks ant1 bays having such bottom. I have 
advised that tho area for the seiiies should be exteiided all over tho 
rocky bottom (“ trix”) of Marsascala, Marsascirowo, and San Georgio. I 
have also suggested that licenses shall be given for the use of’ the 

can bc 
lmcticad. I foresee that some amateurs, who fish both for amusement 
and profit, will probably push fishermen to ask the governor to make 
lawful the use of the ‘ 6  terrielia 011 the areas of‘ the P7iucagrortis; but 
as I have alreidy expressed my opinion on the subject, 1 do riot deeni it 
riecessary to repeat that on similar bottoms the use of this net should 
remain prohibited. 

As 1 egards deep-sea and coast fishing, there itre no restrictions whot- 
ever. I would recommend the governor to encourage as much as pos- 
Bible deep-sea fisheries, for in deep waters fish are obtained in large quail 
tities and of good size. I believe that the boats and especially the im- 
plements of our fishermen are unsuited to the pursuit of the immense 
shoals of fishes that abound in the Mediterranean. I would, therefore, 
respectfully advise the governor to appoint a commissioii with the view 
of extending a i d  improving our fisheries and fishing gear. When 
Sicilisii fishermen, furnished with valuable machinery of capture, come 
to our waters, at a considerable distance from the coast, they catch 
great quantities of fish, and our markets are then fully supplied with 
the best species of the Muditerranean. 

With the purpose of f’iirni~hing anglers with more bait, I would rec- 
ommend the government to give special permission for fishing for 
marine worins and other invertebrato animals in places where such fish- 
ing has heretofore been prohibited. 

terrieha 77 in’ all localities where fisheries with the t i  tartanoni 

JULY 14, 1884. 



BULLETIN OF THE UNITED STATES FISH cofiIniIssIoN. 463 

16Q.-A DEBIRE FOR FlSH-UULTURE 1N L~ALACCIA. 

B y  LEONARD WRAY. 

C l h m  R letter to Prof. s. Ir‘. Baird.] 

You may be somewhat surprised to find that the subject of fish-cult- 
we is of considerable importance cveu to this small BIalay state, but 
such is really the case; I refer, however, solely to those fish which will 
live and breed in the mauy rivers and moiintain streams of this penin- 
sula; t o  freshwater fish, in fact. Personally I am inore interested in 
mountain streanis wid sheets of mater, at from 2,000 to 3,000 feet above 
sea-level, which have a temperature ranging from heloiv 800 Fahr. up 
to 750 Fahr. in the middle of the day. 

Among the inany fish that I wish to  establish iii this state, if possi- 
ble, are the Americaii whitefish (which I see :ire 11o\v beiug inaubated 
iI1 England) and the slid, of which 1 perceive sou  hare bred and dis- 
tributed over 30 millions of young fry. We have i n  C;-Llcutt:L an abnn- 
dant supply of a shad termed ‘‘ hilsn,” whioli seems, if‘ not identical, at 
least nearly so, with the United States variety. I h:we eaten numbers 
of them, both in America and in India, and I fancy xour shad is the 
thicker fish. Tqe questions arise: Can we in any way manage to get 
the fecundated OVA OS this delicious fish9 And will tlicy breed and 
thrive in our streanis? If any competent person i n  India would under- 
take the matter, no doubt we could get m y  :unount of ova, sent down 
here in ice; but at present I know of no one jii I u d h  who eve11 dreams 
of fish-culture. Must the  shad of necessity go periodically to the sea or 
can it be “educated” to put  up  with :L freshwater life altogether? 

Have you in the grand rivers a i i d  lakes oC the United States any true 
mullet which mill thrive wholly in fresh water 9 I fancy that there are 
purely freshwater inullets iii the upper rivers of India; but i t  is now 
so many years since I lived in those parts that, I cannot be certain. One 
of the great delicacies of Jamaicais the rnouiitain mullet, but I cannot 
imagine how to get the ova here in good condition, as :i let tcr jus t  re- 
ceived took 42 days in trausinissiou from that island to this p1:tce. I 
must try to accomplish i t  by the aid of the  National Fish Culture Asso- 
ciation of England, and the? 111a)‘ be able to s e d  uie the American 
shad also. 

STRAIT op PEBAIC, via PENANG, MALACOA,. June 25, 1S86. 

BEFLY OF PROFESSOR UAIltD. 

Although it is not entirely impossible, with a suitable oxpenditaro of 
money, yet it would involve much uncertaiuty of a satisfiictory result 
to attempt to transfer a fish from the United Stntos to Malacca. The 
two difficnlties in the may are the distance to be travelod aiid the tern-. 
perature to be encountered. The shad is very difficult to trinsport, 
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being very delicate and sensitive to extremes of temperature. In the 
present state of our knowledge, i t  mould be impossible to carry the eggs 
that distance; and until we call succeed in transporting the eggs or very 
young fish to England, we may safely givc up  any inore ambitious 
atteuipt. There would be no great difficulty in transportin’g- the eggs 
of the trout from England to India. They could be paclrecl in ice, which, 
if renewed from time to time on thg journey, would keep tliem in proper 
c.ondition. We have several times sent salnion eggs to Australia, and 
New Zealand with excellent resdts. Whitefish eggs, also, could be 
sent j but this fish will survive only in deep lalres of cold water, whore 
the ternperatcre does not rise abo~7e 50 or 60 degrees Pahr. 

We hare no. purely freshwater mullet in the eastern United States. 
There are, however, several species in the West Indics, and one in the 
Sandwich Islands, which m e  strictly freshwater i n  their character; 
although I doubt whether they monld be better than those yon can 
obtain Dearer home. 

WOOD’S BOLL, MASS., August 13, 3 8%. 

1 6 S . - T R R  UBE OW THltE I E L E C T R I C  L I G H T  I N  FI8II ING.  

B y  LIEU%’.-CORIMANDER Z. L. TANNER, Us S. N. 

[Roply to Oscar Hatfield, U. S. Cousiil at Uatavii~.] 

I hare receive& the letter from the American consulate at Batavia, 
dated July 10, 1885, with reference to the use of electric lights for fish- 
ing.* In  reply r beg to say thdt electric lights are in constant> use on 
board the Albatross in our work of investigations. We have used an 
arc light hung near the water, but the form i n  use at present, wbich h a s  
been most successful, IS an Bdison incandescent lamp attached to ti11 

iusulated cable. Although certain species of fish in’rivors, and near tlio 
coast, are attracted by a bright light, sea fish, as a rule, are ratlier 
repelled by it than otherwise. We.do not utje the light for the capture 
of edible fish, but only in collecting niinute forms of crustaceans and sur- 
face specimens which me could not procure by any other ineaiis. My 
opinion is that the electric light would be of very little service in SWL 

fishing. 

. 

Wo01~’s HOLL, MASS., Azcyust 25, 1685. 
+ Tlic Icbttcbr was as follow8 : 
“Souii: tune ago a coinpany W;LB btarted lierc for tJic purpose of fishiug by electric 

light. d varioty of apparatus, &c., was ordered and received from Enrope, :L stearnor 
was cspcci~lly constrnctcil, &c,, biit the company ciirinot catch any fish. Tho result 
i b  a11 apparciit fiiilure ant1 the loss of tho funds invested. 
“ It, appears, however, that  at home your department 1naint:rius a stcanlor enllctl tlic 

Albatross, on which 811 electric fishing apparatus is in good working order, and I have 
boeu asked by tho compnny liere to nscertaiu if this is so, and if 80, they would be 
very iiiuch indebted for informotiou regarding tt. What system or patent is worked 1 
Where can it be purchased 7 Any hints upon the snbject will bo thankfully rcccivo(1.” 

____ .  _x ____ 
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104.-NOTES UPON FISH AND THE WISHEBIEB. 

Compiled by CNAS. W. SRIILEY. 

[Mainly derived from tho offioial oofrsspoudonoo.1 

BLAUK BASS I N  GERMANY.-Max von dem Borne, writing to Mr. 
Fred Mather from Berneuchen, August 18, 1885, says : 

Perhaps you will recollect that you recommended to me the intro- 
duction of black bass into Germany. In  1882 I received some of these 
fish, when Mr. Eckardt returned from America. I am pleased to say 
that the fish multiplied abundantly. I hed 1,200 in the fall of 1884, and 
have caught more than 22,000 fry this season.)’ 

ZIZANIA AQUATICA FOR GERMANY.-A reqiiest having been received 
from Max ron dum Borne, of Berneuchen, Germany, for some seeds of 
the freshwater rice (Zizania aquatica), a package was forwarded by 
flowds Express, April 1, 1885, in behalf of the United States Fish Com- 
mission. 

RAISING BLACK BASS, SILVER BASS: AND UROPPIZS TOGETHER.-Mr. 
William L. Leonard, of Winterset, Iowa, writes, August 28, 1885, that 
he is highly delighted with his success in cultivating black bass, silver 
bass, and croppies all in the same pond. The black bass hatched a fine 
lot of young, add the silver bass which were put in late in the season 
hatched it few young. He proposes to put blue catfish into his carp 
pond. 

WORK OF THE MAINE ~ O M M I S S I O N . - ~ r .  E. M. Stanley writes from 
Bangor, Me., January 20, 1885, as fOllOwS: 

‘6 The Penobscot shouid have a t  least 1,000,000 salmon planted in it 
every year. The only proper system to do justice to our work, to the 
cause, and to ourselves, is never to plant less than half a million for 
several successive years in any river to be restocked. But legislators 
make demands upon us, and as we must havovotes,we dare not always 
refuse to scatter the plants. Our ollly hatchery capable of carrying a, 
million of eggs is a t  Enfield. The one a t  Norway we hire, as also at 
Weld. A t  Norway we hatch the eggs for the Saco Biver. A t  Weld 
we hatch 200,000 for the Eennebec and the Androscoggin, as also 50,000 
landlocked salmon eggs for Webb’s Pond, in Weld. A€ Rangeley we 
hatch 50,000 landlocked salmon eggs fok Rangeley Lakes. At  Moose- 
head Lake w0 hatch 100,000 landlocked salmon eggs for that lake. At 
Enfield I reserve only some 20,000 landlocked salmon eggs for two or 
three small waters where we dare not refuse.” 

Bull. U. 8. I?. 0.) 86--30 
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BIG-EYED HERRING TAKEN IN THE PoToNAC.-on the 28th Of AU- 
gust, 1885, Mr. R. A. Golden exhibited a t  the National Museum a big- 
eyed herring (Elops saurus) which had been taken near the mouth of 
the Potomac River. It weighed 38 pounds. Being th8 first that he 
had seen from these waters, he was unable to name it without assist- 
ance. 

THE ALBATROSS WORK HELPFUL TO FISHERMEN.-ctlptaiin Collins 
writes from Gloucester, August 24, 1885, Lo say that the researches 
made by the Albatross on its late cruise to  the eastern fishing-grounds 
are much appreciated by the New England fishermen. Capt. Thomas 
Thompson, who is engaged in the fresh-halibut fishery, desiring to find 
Hope~Bank, was greatly aided by information obtained as to its locality 
and the knowledge that there were about 2,000 fathoms of water where 
Hope Bank had been located. But for this he would probably have 
wasted three or four weeks in looking for it. 

THE WHALE FISHERY.-MI. James. Temple. Brown, who has been 
collecting information at  New Bedford during the past few weeks, 
states, under date of August 27, Ghat the present arctic season opened 
favorably, many of the vessels being in Behring Strait before the 
whales made their appearance. One vessel had killed 9, another 8, 
others 7 whales each. The tender of the arctic fleet arrived abSan Fran-- 
cisco August 24, with 110,000 pounds of whalebone, valued a t  $2.75 per 
pound. 

THE AMERICAN REPRESENTAT~ON AT THE NAPLES ZOOLOGIUAL 
STATION.-The representative from this country is br. Charles S. Dol- 
ley, who left the United States October 23, 1884, for the purpose of en- ‘ 
tering upon his work at Naples January 1, 1885. He was sent by the 
University of Pennsylvania, and is the only American at present study- 
ing at Naples, Williams College having relinquished the table formerly 
occupied by Profeesor Clarke. 

CALIFORNIA SALMON SUCCJESSFUL I N  AuSTRALIA.-Th~ Forest and 
Stream, of January 8,1885, says that owing to the persistent energy of 
Sir Samuel Wilson, who has continued his efforts @t introducing salmon 
for a number of years, it is now believed that the introduction is suc- 
cessful, 8 number of fish haviug lately been caught in the river Yarra- 
Yarra near Melbourne, which are believed to be California salmon. 

OYSTER CULTURE I N  A WOODEN TANK.-Mr. Fred Mather, writing 
from Cold Spring Harbor, August 31, 1885, says : ( L  I have made a suc- 
cess of oyster culture in a wooden tank, 12 by G feet, with water pumped 
from the harbor. I have sets on shells and gravel four weeks old that 
are one-eighth of an inch long. The experiments were made under the 
direction of the New Pork oyster commissiouer, Mr. E. G. Blackford,” 
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HATUHING TOMU0D.-Mr. Mather writes, January 11, 1885: L1 Our 
tomcod are hatching splendidly; the water is clear and free from sedi- 
ment; density, 1.021 to 1.022. We have stopped the springs from leaking 
into the pipes and bringing in sediment and bog-ore,’ which left a fer- 
ruginous deposit on everything last year.” 

TERRAPIN UULTUBE I N  NORTH CAROLINA.-ThO commissioner of 
agriculture of North Carolina, Mr. Montford McGehee, writes from Ra- 
leigh, August 20,1885, that several citizens along the coast purpose 
breeding terrapins for the market. 

NOTE ON TROUT OULTURE.-March 20, 1885, Mr. M. T. Peebles WEIE 

furnished with 50 California trout from the Wytheville hatchery. Uu. 
der date of June 10 he states that the fish have made wonderful growth 
during the two montlis past, having more than cloybled in size. He has 
an ample volume of clear Cold spring water which mill sustain 500 trout 
with very little feeding. 

BREEDING GOLDFISH.-Mr. Henry W. Elliott, writing from “Rock- 
port Cottage,” Cleveland, Ohio, September 14, 1885, says that his 25 
goldfish, which he put into his pond last April and which weretthen 011ly 
3 inches long, have grown to 8 inches in length, and produced thou- 
sands of young, 80 that the pond is fairly alive with them. Soule of 
the young fish are nearly 6 inches long already. 

BREEDING JAPANESE GOLDFISH.--Froni two pairs of Japanese gold- 
fish received from the United States Fish Commission last winter, Mi-. 

J. D. Yerkes has from 500 to 1,000 little fan-tails hatched this summer. 
[Letter of Frank N. Clark, September 21,1885.1 

uary 2,1886, Hon. Alfred Lefebvre, United Statesvice-consul, wrote that 
of the 100 catfish forwarded November 15,1884 (see page Sa), 93 wore still 
doing well, only 2 having been lost since they were placed in the aqua- 
rium. He says: “Hopes are entertained for the complete success of 
the scheme thus inaugurated by Mr. Wilson.” 

AN OPINION OF THE SOLE.-Referring to the recent effort of the U. 
5. Fish Commission to introduce the sole from Europe, Mr. William 
Stowe, the president of the Gloucester Net and Twine Company, of 130s- 
ton, says : “1 regard it as being worth to US as 8 nation all the money 
the Government has spent on it. In England I bad sole for every 
breakfast. It is the best tasted fish that swims.” 

THE ARRIVAL O F  UATFISH I N  BELGIuM.--Onder date of Ohent., Jan- 

CAPTURE OF A YOUNG BLAUKpISH.-December 30, 1884, Mr. J. G. 
Fisher, keeper of the life-saving station at Provinostowp, Mass,, cap- 
tured and forwctrded a young blaokfisb, 
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SALMON AND TEOUT IN ScoTLAND.-Mr. John Anderson, writing 
from Glasgow, December 6,1884, says: In the River Tay last week, while 
capturing salmon for our hatchery, we caught a large fish weighing no 
less than 80 pounds, the finest and largest salmon ever caught in Scot- 
land. It was a clean-run fish from the sea. Six years ago the largest 
salmon caught in the Tay weighed 40 pounds; three years later the 
highest weight was GO pounds; next year, 65; and last year, 76 pounds. 

The Loch LomondAugling Association is trying to restock this queen 
of the Scottish lakes with the b3st finny tribes worth an angler’s atten- 
tion, and to keep every stream free from pollution. 

lake at Goshen, Utah, in which he proposes to try oysters, shrimps, 
crabs, kc., from the Atlantic Ocean. The lake is half a mile wide and a 
mile long. The water being as salt as that of the ocean, he thinks there 
is good probability of success. 

von Behr 50,000 eggs of C. albula were started on the 11th of January, 
1885, from Berneuchen, Germany, for the U. S. Fish Conimitrsion. The 
eggs were packed by Max von dem Borne and addressed to the care of 
E. G. Blackford, New York City. 

The eggs arrived in New York by the steamer Werra, om Saturday, 
January 24, and upon being opened a t  Cold Spring Harbor by Mr. Fred 
Mather, were found to be in good order. Mr. Mather was instructed on 
January 31st to repack and forward the eggs to Mr. Charles G. Atkins. 
February 3d Mr. Atkins reported their safe arrival a t  Bucksport, Me.; 
b u t  on the 6th he added: 

“Mr, Buck reports 1,417 of the whitefish eggs (0. albula) dead on un- 
packing, and some others apparently in bad condition. Evidently, as 
a whole, the invoice is uot in as good condition as I supposed when I 
first opened it.” 

Mr. Atkius was instructed to hatch the eggs, and plant the fish under 
the directions of Hon. Eugene Eale. July 10th he reported the results 
as follows: 

. 
SHELL-FISH WANTED FOR UTAH.-Mr. B. s. Yaeger has It salt-water 

COREGONUS ALBULA EGGS FROM GERMANY.--B~ direction O f  Herr 

1885. 
Feb. 3. 

April -. 
24. 

Received eggs of Corsgonue albula in fair condition. - - -. -. - . . . . - -. . 
Deed on unpacking.. _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  .____. .____. _-._ ___. 300 
Subsequent loases. - - - - . - - - - - . . - - . . - -. - -. . - - - - . - -. -. . . . . 9,700 
Liberated in Heart Pond, Hancock County, Maino.. . -. -. - 15,000 
Liberated in Lake Hebron, Monson, Piscataquis County, 

Maine _._.__._._._____. .____. ..___. .__. _____..____. ___. 25,000 

50,000 -- 

- 60,000 
DISTINGUISHING THE BEX OF cARP.*-There are two methods for 

distinguishing the sex of carp which 1 have tried, and in which I place 
considerable reliance. They are: 

(1) By their heads. The head of the male carp is a little shorter, 

* &e F. C. Bulletin, lSc15, p. 37. 
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narrower, and more pointed than that o i  t h e  feinak, while the female 
i8 a little more dish-faced, 

(2) By “stripping” or squeezing the genital parts. The inale ‘fish 
always has more or less milt  in the duct leading to the  genital opeuiiig, 
and a slight pressure with the thumb and forefinger will bring some 
milt to the surface a t  any season of the year. I f  the fish is a feniale 
no egect will be produced, as the eggs will not be emitted unless ripe 
aiicl tletached, or partly so, from the bilk of the spawn. I think that 
this “stripping” will (lo no injury, unless it is so violent as to bruise 
tlie fish. 

I 11aw never tried to distinguish the sex of carp less than one year 
old, and clo not think that it caii be doue. Nor have I experimented 
in tletermiiiing the sex of other varieties of living fish. [Eenip Gaines, 
Springfield, Ohio, January 27, 1885.1 

IU&--R&PORl’ O F  I I A T O H I N G  O P E R A T I O N S  AT C)OLD S P B I N G  HAR- 
B O R ,  N. P.. DURING THE SEASOW O F  1884-’86, A N D  TlIb: DISTRIBU- 
T I O N  IN ‘I’HE S P R I N G  O F  1886. 

B y  FRED RIATIIER. 

(a) SALMON (8aZmo suZnr).-Two lots of eggs, each containing 250,000, 
were received on January 16 and January 22, 18S5, in good condition, 
from tlie station at  Buclrsport, Me. There were 2,310 dead eggs on 
unpacking, and 5,204 died before hatching. Of the fry there was aloss 
of 68,124 before planting. The disposition of the remaining 425,000 
will be found in the appended table. One hundred and fifty yearling 
saln~on, from 4 to 6 inches long, were planted in Clendon Brook, Warren 
County, New York, near Glen’s Falls, where :I plant of fry was also 
~nnde in 1854. Mr. A. N. Cheney, of Glen’s Falls, writes that the fish- 
ermeii report this brook as being ‘Lalive” with youug sahnon; and he has 
promised to send specimens. 

( b )  LANDLOGICED or SCHOODIU sALMoN.-Reccived from Mr. Charles 
G. Atkiiis, in cliargc of the station a t  Grand Lake Stream, Maine, 
G0,0(10 eggs on & h c h  19, 2385, in excellent orcler; 45 dead on unpacking. 
The totnl loss of eggs  in hatching to April 4, 15 clays, wag 142. Up to 
April 20 the fry did well, the loss being 7,484,but Wltll increasing temper- 
utjure the sac was absorbed rapidly, and the fish should have been planted 
at that time. It wa8 the intenfion to place them in WoodIiuII or Bisby 
Lake, Herkimer County, New York, but niy letters remained unan- 
swerecl because of the absence Of the gentleman interested in these 
waters. We kept the fish until May 13, and the deatli-rate increased; 
and I finally clecided to plant, them on Long Island, after loosing over 
38,000 fry. The table annexed mill shorn horn the fry mere distributed. 

(e) BROOK TROUT (i3alvelinus fontinaMs).-We received 7,000 eggs from 
the stntion at NorthvilIe, Mich., on January 31, 1886. The moss wm 
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frozen in places and the eggs were rather dry and badly indented, The 
loss in eggs was 687, and in fry was 836, total loss 1,623. We delivered 
5,500 fry to Mr. George Snyder, Manhasset, Queen's County, New York. 
We also distributed 22,500 fry, on account of the Stale of New York, 
from eggs obtained a t  the station, and hatched and distributed 100,000 
Rangeley (Me.) brook trout for Mr. Francis H. Weeks, of Cold Spring 
Harbor, N. Y. 

( d )  BROWN TROUT (SuZmofario).-On February 24,1885, I received 
a package of 40,000 eggs of this fish from Herr von Behr, president of 
the Deutwke Fisch,erei- Verein, one-half on account of Mr. E. G. Black- 
ford and the remainder to me. The condition of the eggs was good. 
On uppacking we removed 1,020 dead. There were distributed 28,000, 
as shown by Table 111. I believe this fish to be one of great value to 
our trout streams. 

(e) RAINBOW TROUT (Sulmo irideus). - We received a case of 10,000 
eggs of rainbow trout from the Northville station of the U. S. Fish 
Commission on February 25. Condition, good ; loss on unpacking, 498. 
Another package containing 10,006 was received from the 8 ~ m e  place 
on March 9, and 288 dead ones were picked out. From these 20,000 we 
lost 1,343 eggsand 4,254 fry, and distributed 14,500 fry. (See Table IV.) 
(f) WHITEFISH (Coregonus cZupeijormis).-On January 1 we received 

from the Northville, Mich., station one case containing'one million eggs of 
whitefish in good order. From these we lost 2,445 eggs and 7,500 fry, 
leaving 99,000 for distribution, as is shown by Table V. I n  this connec- 
tion I would say that most favorable reports come from the stocking of 
Great Pond, near Riverhead, Long Island, but I hare not been able to 
secure specimens. Mr. Nathaniel W. Foster, of Riverhead, presiderit 
of the Suffolk County Agricultural Society, has written me that small 
whitefish have been taken from the pond aud sent to the New York 
City markets ; and others say that the fish are in the pond, but we lack 
the absolute proof of specimens. 

received a package of blue-backed trout eggs from the Maine Fish Com- 
mission, purchased by Mr. Francis H. Weeks, of Cold Spring Harbor. 
The number of eggs as estimated by the shipper is, not known, owing to 
an error in his mixing the lot for this station with one purchased by 
Mr. Weeks for the Adirondack Club. We estimate the number st about 
7,000; for the number of dead eggs picked out was 3,647 and the fry lost 
numbered 2,269, while about one thousand were placed in our ponds; 
but thus far we do not know that a singlo fish survived. 

OTHER WORK.-AS this station is leased-by the New Ydrlr State Fish 
aommission and its expenses paid by them, except those legitimately be- 
longingto the Uuitedstateain the work of the General Government, there 
is no necessity of reporting in full the work done for the State. Still it 
may be well to say that the hatching of smelts lias been successful and 
many thousands have been turned out. In the salt-water department 

(9) BLUE-BACKED TROUT (h'uhehus opuassu).-on February 20 W e  



BULLETIN OF THE UNITED STATES FISH COMMISSION. 471 

the hatching of tomcod, or frost-fish (Xicrogadus tomcodus), bas mct with 
most encouraging results, while the artificial propagjtion of oysters has 
been very siiccessful. 

TABLE I.-DiahWibulion of salmon from Cold Spring Harbor, N. Y.,h April and May, 1885. 

Stream. I Tributary of- 

- 
Date. 

- 
Apr. 27 
Xay 5 

8 
13 
14 
20 
22 
27 
30 

- . .  

Messenger. 

-. 

Fry sent. 

*oo 000 

00 000 

50, 000 
60 000 

80' 000 
70: 000 

1: 000 

501 000 
4: 000 

425,000 
-- 

Clendon ................ 
13th brook.. ............ 
Cam's brook ................ 
Cedar River .............. 
Pond near Brooklgnt ... 
Pauliu's River, N. J .... 
Oswego Rivor.. ......... 
Massapequa ............ 
I'oquest Creek, N. J.. 

Hudson River ..... 
. __ .do  .............. 

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

Jamaica Bar.. ..... 
Doltbwaro River.. .. . . . .  do ............. 
Oswego River ...... 
Gieat South Bay.. . 

300 
100 
200 
100 

250 
400 

100 

.......... 

14,000 

Where planted. 

Pond at MontnukPoint ..... 
Pond of J.'Ramsl)ottom 
Poud of John D. Jones 
Lake Ronkonkorna ......... 

59,700 
79,900 
09,800 
59, Q00 
1,000 

49,750 
40,000 
40,000 
3,900 

By whose order. Messenger. 

E. G. Bbokfor cl ......... L. I. R. B. Co.'sExpreas. 

........... do ................. W. S. Stoots. 
R e d  Mathor ........... F. A. Walters. 

.......... do ................. James Ramsbottom. 

For stream. 

_ _ _ ~  __-- 

F. A. Walters. ' 
Do. 

. Do. 
Do. 

P. MoGovern. 
B. A. Waltera. 

Do. 
Do. 

W. S. Stoots. 

By order of- 

---- 
5,450 1 410,650 I 

Apc.30 
May 8 

4 

12 
13 
15 
21 
30 

*Also put 150 yearlings i n  Clondon brook at the same time. 
t l'rivate pqnd of Mr. McGoveru, by request of Mr. E. G. Bluokford. 
$Last lot of flsh, and were weak. 

3,000 
6,000 
3,000 

2,000 
1,700 
3,600 
2,000 
2,200 

5,500 

28,900 
-- 

TABLE II.-Dislvil~ulion of landlocked 8ahlO?& on Long Island from the station at Cold 
Spring Harbor, N. Y., May, 18%. 

Date. 1 Fypf 
-I-- 
May13 4,000 .22 1 1,500 

0,000 
80 8,000 

I I 
NOTE -The pond a t  Mintauk Point is owned by Mr. A. D. Benson and is said to be deep and cold. 

The pond of Mr. John I>. Jones empties into Great South Day and tho flsh oau go to sal t  wnter if the 
alioose. Lake Ronkonkoma la about 00 feet deep in parts dnd is said to be cool; me have lanto% 
whitrflsh there. I do not know the character of Mr. Ramsbottom's pond or stream, but t i i nk  it 
empties into tho Great South Bay. 

TABLE III.-DisIribution of brown trout from tlte stalion at Cold Sp,.ng Harbor, N. P., 
in 1885. 

Date. 

-I- 
H s Jennin a ...... blip N. Y ............ Near Idlp .......... E. G, Blaokford. c;bo& fjnyfet. ..... ManLaasot, N. Y ..... Private ponds ...... Do. 
J. It. Wood.. ....... C@_Spring Harbor,  do ................ Fred Mather. 

AI. Y. 
...... , . ~ . d O . .  ............... SWllmp brook.. ..... Do. 

H Soudder ......... Northport, N. Y .......... do ............... E. 0. Blackford. 
&.A. I(. riaisher .... Sing Smg. N. Y.. ..... Near Sin Sing Bred Mathor. 
A. W. Humphries.. . Storlington, N. Y ..... Sterling fake.. 1 : 1: E. G. Blaokford. 
Weeks &De Forest. C'+$_Spring Harbor, At Oyster Bay.. .... Do. 

Townsend &Jones.. ... .do.. ............... hLill-ponda.. ........ Fred Mather. I *  
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TABLE 1V.-Distribution if rainbow trout from Cold Spring Harbor, N .  y., in Hay, 1885. 

Dote. Doliverod to- Post-o5co address. 

-__- 
May 3 1 000 G e o r p  Snydor . . . . . Manhnsmt, W. Y . . ._. 

4 1: 000 J. 11. Wooh . ._I Col$$pring llarbor, 

For stream. By order of- 

Private pond . . .. . . . E. G. Blackford. 
.... do . . . _. ...-. . . . . . Freed Mather. 

12 
13 
14 
15 
21 
22 
ao 

P. H. Weoks.. . . . . . . 
A. W. Bonsou __. . . . 
P. McGovom . . . ~. . . 
Dr. A. K. Fishor. -. . 
A. W. Hnmphrios.. 
J.Itam&ottom . ___.  
Wooks BL De Forost. 

I ,  000 
4,000 

500 
2,500 
3, 000 

500 1 
1,000 

IT. x. . . ..do . . . . ~. . _ _  -. . . . . . Swnmp brook.. . . . . . 
Brooklyn, N. Y. _ _ _ _ _ _  Pond at Moutauk.. . 
. . . .*do . . . . . . . . . . . . . . . Privato pond . . . ~ ~. . 
Sing Sing, N. Y . . . . . . Brooks nt Sing Sing 
Stcrlington, N. Y.. .. . Sterling Lnko .-..... 
Baldwin N. Y __._ .. . . I n  South Bay ....... 
Cold S p h g  Harbor, In Oyster Bay . .. . . . 

N. Y. 114,50111 

Date. 1 %cf I Whoro plantod. Moossengor. 

Do. 

Do. 

Do. 

E. G. Blackford. 

Fred Mnthor. 
E. G. Blackford. 

Do. 

(;rent Pond, Riverbend. Long Islnud ___._. ___.. . ..___. ___. . . .____. F. A. Wolters. 
Mill-pond Cold Spring Horhur . ._ _ _  _ _  ____.. ..___. ..._.. .__"__. . . . Do. 

Do. Lako Ronkonkomn, Long lsland _._. .. .__. . . ._.__. .____. __...._. . . 

I I I 

166.-ON A DISEASE A F F E C T X N G  TEE RAINBOW T R O U T  AT McC)LOUD 
RIVER S T A T I O N .  

B y  LOREN W. GREEN. 

A disease has recently come among our trout which was never known 
here before, and i t  has killed several of our largest breeding trout, 
while the small trout in ponds near by have not suffered a t  all. The 
disease has been as bad in the river as in our ponds, and a great many 
large trout have died in the river. The first symptom of our trout in 
the ponds was that they refused all food. They mould eat heartily one 
day, and the next refuxe all food, and on the following day would be 
lying quietly on their left sides at the bottom of the pond, where they 
would remain in this state for about five days, eating nothing, after 
which they would die. While remaining a t  the bottom their breathing 
was a-little faster than was natural. If  dieturbed they would swim 
away as though well, but only for a short distance, and then turn on 
their sides again. Nothing can be seen about the  outward appearance 
of the fish t o  indicate the disease. Their eyes, gills, &e., appear per- 
fectly healthy, and all the fish are fat, but upon opening them there 
appears around the heart and stomach a yellow substance which'seems 
hard and contracted. Not a trout aff'ecteil has lived. I have used 
every means available to prevent the further spread of this disease, and 
I think that now I have it checked, as the remaining trout are looking 
very well. 

BAIRD, GAL., September 24,1885. 
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