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ADVERTISEMENT. 

UNITl3D 8!l'A'l'l%3 COMNISSION OP FISH AND I?ISHERIES, 
Washingtoia, D. 0. 

For the purpose of' utilizing and of promptly publishing the large 
ainount of interesting correspondence of the Fish Oommission in refer- 
c'iice to matters pertaining to fish culture and to the apparatus, methods, 
;uid results of the fisheries, Congress, on the 14th day of February, 1SS1, 
by joint resolution (H. Xes. 373), authorized the publication annually of 
:L Uulletin, B portion of the edition to be distributed signature by signs- 
ture, and the remainder in bound volumes. The present volume is tho 
iirst of this sories, and contains rnsny announcements which arc be- 
lieved to be of great importance in relation to the subject in question. 

SPENCER F. BAIRD, 
Oommisuioir el.. 
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[Fish Corn. ediM6n U. S. F. C. Bull., 1881.1 

On page 166, n,lid on the plate facing it, for Plate I teed Plate XIII. 
on pugo 167, and on the pinto facing it, for Plate 11 read Pleto XIv. 
On pngo 168, itlid on t,he plato facing it, for Plate 111 road Plate Xv.  
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011 page 300, and 011 tho  plate facing it, for Plate XIX reud Plate X ~ I I I .  
On pago 300, aiid 011 the plate facing it, for l’lnte XX rout1 l’late XIX. 
On page 301, aud on the plate faciug it, for Plate XXI road Plate XX. 
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A .-INTRODUCTION. 

Although gill-nets have long been used in Norway as an apparatus 
for the capture of cod, and are considered quite indispensable by the 
fishermen of that country, they have never until recently been intro- 
duced into the United States. In 1878 Prof. Spencer l?. Baird, Oom- 
missioner of Fisheries, knowing how profitably these were employed by 
the Norwegian fishermen, decided t o  make experiments with them at 
Cape Ann, with a view to their introduction among the cod-fishermen 
of this country. He accordingly secured a set of the Norwegian nets, 
which were sent to Gloucester and there tested by the employes of the 
Commission. 

Experiments were made when the winter school of cod were on the 
shore grounds, but the results obtained wore not entirely satisfactory, 
owing chiefly to  the fact that the nets mere found far too frail for the 
hrge cod which frequent our coast iu winter. This was apparent from 
the numerous holes in tho ngts, which indicated plajnly that large fish 
had torn their way through, none being retained excepting those that 
had become completely rolled up in the twine. The current also swept 
them afoul of the rocky bottom, which injured them still more, so that 
they were soon rendered nearly unfit for use. The nets wore invarbbly 
in bad order when hauled from the water, but even under such unf'avor- 
able circumstances nearly a thousand pounds were caught on one occa- 
sion. This seemed to indicate that nets of sufficient strength might be 
used to good advantage, at least on some of the smoother fishing grounds, 
along the coast and on the outer banks. 

These preliminary trials, therefore, hawing demonstrated that nets 
GoUld be used to good advantage in the Amerkam cod-fisheries, Professor 
Baird availed himself of the firs4 chance that offered for obtaining definite 
knowledge of the methods of netting cod in Norway, with the intention 
Of disseminating this information among American cod-fishermen. 
'Jh opening of the International Fishery Exhibition at Berlin, Ger- 

many, in tho spring of 1880, presented a favorable opportunity for ac- 
cOmPlishing this purpose. Professor Baird hpving appointed the writer 
as On0 of the commission to attend the exhibition on the s h @  of Prof. (3. 
Brown Qoode, desired that a careful study should be made by him of 
the foreign methods of deep-sea fishery as represented at the cxhibi- 
tion. The method of capturing cod with gill-nets, ad practiced by the 
Norwegian fishermen, was mentioned as a subject which should receive 
'apecia1 consideration, and i t  was suggested that it might even be de- 
'lrable to visit Norway, so that the praotical operation of this fishery 
might be observed, 
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It is probable, however, that the information on this subject that has 
been obtained at the exhibition and elsewhere will be sufficient to en- 
able our fishermen to use gill-nets for cod with success. 

It was the original intention of Professor Baird that a report of the 
obserrations made a t  the Berlin exhibition should be published 86 soon 
after the return of the commissioners as possible, but circumstances 
delayed for a time its preparation. 

The use of gill-nets in the cod-fisheries a t  Ipswich Bay the present 
winter-an account of which will be given-has resulted in complete 
success, and there is strong probability that they will be introduced 
into the bank-fisheries, as well as those along the coast ; therefore, Pro- 
fessor Baird has suggested the preparation of this pamphlet by the 
writer, and it is hoped that it may serve the purpose for which it is in- 
tended, by supplying information that may lead to the more profitable 
prosecution of the American cod-fisheries. 

Acknowledgments are due to Mr. Frederik M. Wallem, the Norwegian 
Commissioner to the Berlin exhibition, for information furnished con- 
cerning the gill-nets and their use in the Norwegian cod-fisheries. The 
account of the Newfoundland cod gill-nets, methods of fishing, &e., is 
given largely on the authority of Capt. Solomon Jaoobs, of Gloucester, 
Mass., who is a native of Newfoundland, and has had considerable ex- 
perience in the cod-fisheries along the east coast of that island. 

B.-CONSTRUCTION AND RIG OF THE NETS. 

l.-”ORWEGIAN METHODS. 

The nets used in the Norwegian cod-fisheries are usually made of hemp 
twine, of two, three, or four threads, but occasionally of flax or cotton. 
The three-layed hemp twine, which is the most common size, weighs a 
pound to 400 or 420 fathoms. It is mostly spun on the spinning wheel 
by the fishermen’s families, and the nets are almost exclusively made by 
the fishermen and their wives and children. Some of‘ the hemp twine, 
however, is furnished by the factories of Norway and Great Britain, 
which also supply all of the cotton and linen twine. 

The size of the mesh varies somew hat, according to the locality where 
the nets are to be used, as it is necessary to make the mesh correspond 
to  the size of the f i ~ h  that frequent different parts of the coast, or make 
their appearance at different, seasons. Tho smallest mesh is about 5% 
inches (2& inches square) and the largest 8 inches (4 inches square). 
Those exhibited a t  Berlin were 7 and 8 inch mesh. 

The length of the nets varies from 10 to 20 fathoms, the average length 
of those used at  the Lofoten Islands being 154 fathoms, when hung, and 
they are from twenty-five to sixty meshes deep. Nets about thirty 
meshes deep are generally used, while those of sixty meshes are em- 
ployed only where there is little or no current. The nets are hung both 
to single and double lines, and these vary somewhat in size. Those ex- 
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hibited were hung to double lines, each being .& of an inch in circum- 
ference, while Mr. Wallem says that 2-inch rope when single, and 1-inch 
rope when double, is the size commonly used a t  the Lofoten Islands. 

* Some of tho nets are hung to lines only at  the top and bottom, having 
none across the end, while others have them on the ends as elsewhere. 
This last method is said to haw been recently introduced, and is con- 
sidered an improvement when the line is a little short, so that the net 
will be a trifle slack or baggy. About om-third of the net is takcn up 
in hanging; that is, if a net is 30 fathoms long, stretched out, before‘it 
is hung, it will be about 20 fathoms long afterwards. They are hung 
with twine about the same size as that of which they are made. The 
end of the twine is first macle fast to the hanging line, then hitched to 
&he upper part of one of the meshes, the distance between the line and 
mesh being equal to one side of the mesh; then back to tho line again, 
around which a clove-hitch is taken, thus forming one-half of  a mesh, 
as shown in Plate I. This method of hanging is thought by the Nor- 

’ wegian fishermen to be superior to any other for large-mesh nets. They 
are generally prepared for use in Norway by taming, and will last, when 
80 prepared, from one to five seasons. 

The nets are supported upright in the water by floats of wood, cork, 
or hollow glass. At the Lofoten Islands, where uets are mom exten- 
sively used than elsewhere, the glass floats ere preferred, it being said 
$hat they replace to great advantage tho old wooden ones, which failed 
to prevent the nets from settling on the bottom. The fishermen from 
shdmor, however, who fish on banks where there is a strong current, 
Prefer wooden to glass floats, since, it is said, the letter are so much 
more easily carried away by the tide, causing the loss of many nets; 
while the principal objection to wooden floats is that they are SO easily 
Waterlogged. But this is thought to be the lesser evil of the two, 
since they can, at the worst, only sink to the bottom with the nets, 
whence they may easily be recovered. From this experience of the Nor- 
wegian fishermen, it may be inferred that while glass floats are preferable 
for general use, they are not so suit.a,ble as either wood or cork buoys 

there is e strong tide. The glass floats ere about 5 inches in 
diameter, with a covering of terred marlin or spun-yarn hitched over 
them, to which is attached en eye. In this eye is bent the small rope 
that holds them to the net. When so prepared for use these floats are 
quite strong, and break far less frequently than might bo supposed. 
pheY withstand tho pressure of wa,ter when submerged better than any- 
thing that has beon tried, but are sometimes filled with water-“ druuken,” 
It Called-when set in deop water. Plate I1 is intended to show the 
8lass float and tllo way iu mliich it is attached to the net. T ~ O  small 
“pes *th which these aro held vary in length from 1& to G feet. 

Oblong-shaped stones, from 3 to 5 inches in length, are used for 
6 i n h 5 .  By experience the fishermen learn how large those should 
be to Sink the nets to the cicsired depth. From ten to twelve are fas- 
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tened to the bottom of the net at equal distances apart, being held in B 

double string, as shown in Plate 111. 
Large stones are used instead of anchors to hold the nets to the bot- 

tom. These weigh from 72 to 144 pounds, the heavier one heading the, 
current, and the smaller being on the other end of the gang, containing 
twenty to thirty-five nets. Besides these (' mooring rocks," there are 
others of smaller size that are held to the nets by a foot-line, one end of 
which is fastened to the stone which lies on the bottom, and the other 
to the rope that connects the lower part of the nets together. The 
larger stones are generally slung with rope, but sometimes with a band 
of iron around them, with an eye or ring to which the foot-line can be 
fastened. Iron anchors are not used, as the nets are liable to be torn 
on them should they settle on the bottom. Plates VI and VI1 show 
how the mooring rocks and the other stones are attached to the nets. 

Buoys of different kinds are used by the Norwegian fishermen, but, 
according to Mr. Wallem, a t  the Lofoten Islands glass buoys, having a 
capacity of about three to five gallons, are the most common. These 
are generally egg-shape and are covered in the same manner as the 
glass floats. Sometimes a buoy is made by fastening several of the 
latter around a staE, as shown in Plate X. The glass buoys, of both 
kinds, are employed in the trawl as well as the net-fishery; they will 
rise to the surface again after having been under water for several days, 
an advantage not possessed by other kiuds, and it seems that buoys of 
this description might be profitably used by our bank-fishermen, who 

' frequently lose Page quantities of gear on account of the wooden ones 
bursting and filling with water when they are submerged to any con- 
siderable depth. Hard-wood, iron-bound kegs are used by some of the 
Norwegian net-fishermen. Prom two to four glass floats, such as are on 
the nets, are fastened to the bight of the buoy-line, a t  ditlerent dis- 
tances from the buoy, for the purpose of keeping the slack or scope 
from going on the bottom when there is no current. Where there is a 
strong tide, and a probability of the large buoy being drawn under the 
surface of the water, a number of the glass balls are attached to it with 
a line, these serving as " watch-buoys77 for the other. Plate V shows 
how the glass 0oats are fastened to the buoy-line and buoy. 

2.-NEWPOUNDLAND METECODS. 

The nets employed in the Newfoundland cod-fisheries are usually 
made of hemp twine one size smaller than salmon-twine, which is also 
occasionally used. The size of the mesh is generally about G inches 
(3 inches square), a large mesh not being required for the small fish 
that frequent that coast. The nets vary in length from 60 to 80 fathoms, 
and in depth from 3 to 4 fathoms. They are hung to the lines in the 
same way that the Norwegian nets are, the foot-line being &&-inch rope, 
while small-sized double lines, of opposite lays, are the hangings for 
the top and ends. Rope is used on the lower part of the net, because, 
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when set close to the bottom, small line would probably be bitten off by 
ground-sharks, thereby causing the loss of a portion of the net. 

To preserve the nets the Newfoundland fishermen make a mixture of 
tan and tar, which is thought better than either used separately. The 
tan is commonly made from spruce buds, fir bark, and birch bark (hem- 
lock bark is not used), which are boiled together until it is sufficiently 
strong, when the bark is removed, and tar added in the proportion of 
five gallons of tar to tmo hundred gallons of tan, the whole being stirred 
well together. Some care is necessary in applying this, or else it will 
not be evenly distributed on the net. The custom of mixing tan and 
tar has doubtless been iritroduced.from England, as it is known that 
the Cornish fishermen do this, pouring out their tanning liquor into 
large vats with coal tar, and this mixture is found to preserve the nets 
much longer than simple tanning. The Newfoundland nets, when pre- 
pared in this manner, generally last about four seasons. 

The floats are made of the best bottle-cork, when obtainable. Before 
being used they are dipped in hot pitch or tar, after which it is said 
they will stand for fourweeks at the bottom in 60 fathoms before getting 
water-soaked. The fishermen have two sets of floats-one, when soalred, 
being replaced by the other. 

The sinkers most generally in use by the Newfoundland fishermen are 
made by tying small rocks in a bag of old netting or cloth; but lead 
sinkers, similar to those on seines, are occasionally attached to the nets. 
The sinkers weigh from 1 to 2 pounds, are about 13 feet apart, and are 
fastened close to the bottom of the net. 

Anchors, rocks, and stone killicks are used for moorings to the nets. 
The former weigh from 20 to 26 pounds each, while the lrillicks and 
rocks vary from 26 to GO pounds, the heavier heading the current, and 
the lighter being on the opposite end of the net or gang. 

The buoys are generally made of dry fir poles, G to S inches in diame- 
ter, are usually from 3 to 4 feet long, and sharpened at one end, through 
Which is a hole for the strap that the buoy-line bends to. Hegs are also 
used for buoys. 

3.-AMERIUAN METHQDS. 

The nets that were first tried in Ipswich Bay were made of twine 
about the same size as that used in Norway; iudeed, part of them were 
Norwegian nets that had been lent to Captain Martin by the United 
Btates Fish Commission. These were found, as in the previous trials 
made by the Commission, entirely too weak for the purpose, and were 
soon badly torn, not, however, before it had been proved that suitable 
nets could be very successfully used. The nets that have since been 
OOnstructed for this fishery are made of Scotch flax twine, twelve-thread, 
Of the size represented in Plate IV. The tmino is very strong, and is 
found to be well adapted for the capture of large cod. The nets are 9 
inch mesh (44 inches square), that size having been found well adapted 
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for taking the large winter cod in that locality. Smaller-meshed nets 
are, however, being prepared for the bank and summer shore-fisheries. 

The size of the nets depends somewhat on the locality where they are 
used, and also on the movements or habits of the fish. In some places 
where the cod keep close to the bottom, long shoal-nets are probably 
the most suitable, while at other points, as at the Lofoten Islands, where 
they are often found in the greatest numbers some distance from the 
bottom, deeper nets are required. 

The nets made for Captain Martin were 50 fathoms long and 3 fath- 
oms deep, but as nearly all the fish were caught near the bottom, other 
parties have since had shoaler and longer nets ; the most of those lately 
made for the shore-fleet are 100 fathoms long and 2 deep." These are 
hung to small double lines of opposite lays, and they are tanned before 
being used. It may be well to mention here the Dutch method of tan- 
ning cotton herring-nets, which is thought better than any other by those 
foreign fishermen, and may, perhaps, be applied with equal advantage 
to other nets, when made of that material. The tan is made by boiling 
catechu in water in the progortion of one pound of t'he former to  two 
and a half gallons of the latter. When it is sufficiently strong the nets 
are soaked in it for twenty-four hours, after which they are dried. They 
are tanned and dried three times, and then soaked in linseed oil. A 
pound of oil is provided for each pound of net, and they are allowed to 
remain in it as long as any will be absorbed. They are thou well drained 
and spread out on the ground to dry, after which the process is com- 
pleted by tanning them once more. 

ican nets.t These cost about 30 cents each, when covered, and twenty- 
five of them are attached to a 50-fathom net. Bricks are used for sink- 
ers, one of which is fastened to the foot of the net directly beneath each 
of the floats, they being held in the same manner tha t  the stone sinkers 
are, as shown in Plate 111. I t  is probable that suitable metal sinkers 
may soon be devised, and perhaps desirable improvements may be made 
in the floats as well. The cost of netis 50 fathoms long, with floats at- 
tached, is about $18. 

Pourteen-pound trawl-anchors have been found quite suitable for Ips- 
wich Bay, one being attached to each end of a gang of three nets, but 
it is quite probable that heavier ones will be required where there is 
deeper water and more current. 

The buoys are common quarter-barrels, rigged in the same manner as 
for trawling. 

Glass floats, similar to those of Norway, have been used on the Amer- . 

~~ ~~ 

*. These nets have been principally made by tho Amerioan Net and Twine Company, 

t These are made at the glass factories in Boston. 
and H. & G. W. Lord, Boston, Mass. 
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0.-THE FISHERIES. 

I.-THE NORWEGIAN BISHEEIES. 

The method of taking cod with gill-nets is said to have been intro- 
duced into Norway about 1685, and nets are now employed extensively 
at the principal fishing stations along the coast of that country, but 
more than anywhere else in the great winter cod-fisheries that are car- 
ried on at the Lofoten Islands. These islands are situated on the west 
coast of Norway, north of the Arctic circle, and the banks in their vicin- 
ity are the fsLvorite resort of immense schools of cod that gather there 
to spawn. Toward the latter part of December the fist schools appear 
upon the grounds along the outer side of the Lofoten group, and soon the 
‘‘ comingin” fish are taken on those banks lying inside, in the West- 
fiord. The arrival of these fish, which are the forerunners of the count- 
less millions that invariably follow, is hailed with great delight by the 
fishermen, many of vhom resort hither from other parts of the country 
to engage in these fisheries, so many often being congregated here in 
th0 winter that a t  some points they are quite crowded. 

The bank which is the principal resort of the fishermen from Nord- 
land extends along the coast of Lofoten from the island of Rost to the 
Strait of Raft. This is from three to twelve miles from the land, and 
has a depth varying from 40 to 80 fathoms. 

Th0 fishing is at its height in February and March, while the fish are 
spawning. A t  this period, especially during the latter month, the cod 
are said to be very restless and disinclined to take the hook, and me 
Usually caught in nets, the catch being increased and a better quality 
Of fish obtained by using them. The experience of the Norwegian fish- 
ermen shows that tho fatter the fish the less it is inclined to take the 
bait ; therefore the most skillful fishermen are provided with nets as 
WeU. as trawls. 

The fishing is carried on in open boats. Tho net-boats, which, as a rule, 
are larger thaii those used for trawling, are from 35 t o  40 feet long, 9 to 10 
feet wide, and 3 feet deep. Theso are provided with a single mast, 
on Which is set a large quadrangular sail, and each boat has also ten 
O r  twelve oars, by moans of which the crew can row rapidly even against 
the wind. The crew of a boat fitted for the net-fishery varies from six to 

men, and the number of nets from sixty to a hundred. These are 
not all in use at the same time, but the greater part are kopt in reserve 
to Supply the place of such as may need repairs or drying, or that may 
be lost. Prom twenty to thirty-five nets are fastened together and set 

gang by each boat on a specified part of the fishing ground. Where 
“any are fishing at one place they are obliged to adopt some rule for 

setting the gear to  prevoiit its fouling, since that would result in loss to 
and soon render a valuable fishery practically worthless. A certain 

Part of the fishing ground is therefore assigned for the nets, and an- 
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other part for the trawls, as it is evident they should not be set together. 
The nets are prepared for setting by fastening them together a t  top and 
bottom, attaching the sinkers, and bending on t h  large anchor-stones 
in the manner already alluded to, and which is shown in Plates V, VI, 
and VII. The nets are so arranged that they will set close to the bot- 
tom or some distance above it, according to the position of the fish. 

The cod in the viciuity of the Lofoten Islands are said to be some- 
what erratic in their movements, and it frequently happens that they 
are found in the greatest numbers quite a distance from the bottom. 
The fishermen therefore set their nets a t  a depth where they think the 
fish are most plentiful, and several expedients are resorted to to find 
this out, such as trying with a hand-line, and setting a gang of nets 
with one end at the bottom and the other some distance from it, as re- 
presented in Plate VI. 

Nets are occasionally set floating, but this method of setting is prac- 
ticed but little except at the stations east of Sorvilagen. One experi- 
enced in fishing soon learns a t  what depth the most fish can be taken, 
and places his apparatus accordingly. 

The fishermen all start in the afternoon a t  a given signal to set their 
gear, both nets and trawls being thrown out simultaneously to prevent 
them from becoming tangled, though this is sometimes unavoidable on 
account of the strong winds and tides. The nets are set with or across 
the current. 

At the Lofoten Islands the fishermen start out together in the morn- 
iag to haul their nets j in the darkness of the long nights they enter 
their boats, for the brief daytime, often shortened by gloomy skies, 
would be far too short for the work which has to be accomplished. They 
regard neither cold nor storm as long as the waves are not too high, so 
as to make fishing impossible. Hauling the heavily weighted nets, 
sometimes from a depth of 80 to 100 fathoms, is a task requiring the 
united strength of the boat's crew. The nets are hauled into the boats 
and taken on shore, where they are cleaned and put in readiness to be 
set again. But it must be mmembered that in this region stormy 
weather often continues for weeks a$ a time during the winter months, 
making it impossible for the fishermen to go out to the banks, and as a 
rule fishing cannot be carried on more than two days in the week. 

The daily fishing varies from a few scattering cod to several hundreds. 
A catch of four to five hundred to a boat is considered very satisfactory, 
although six hundred are often taken when everything is favorable, 
even when they will not bite, and lines or trawls cannot be used. If 
more than six or eight hundred are caught, the fishermen are obliged 
to leave a part of the nets out until afternoon, as the boats can rarely 
carry any more, especially in rough weather. 

As soon as they are out the boats return to the shore." 

*At Siindmijr, whore tho banks lio some distance from tho coast, tho fishermen eome- 
times stay out oyer uight clnring the month of' April, wlicn tho nights ham already 
become quito clear. 
again to tho mater, while they start for tho shorc to disposo of'th?ir cattoh. 

Usually, howovor, these men haul thcir nota and return them. 
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The total catch of cod at  the Lofoten Islands in 1878, according to 
the report of the superintendent, was 24,660,000 in number. Of these, 
upwards of 14,000,000 fish were caught with nets, 9,250,000 with lines, 
and 1,250,000 with deepbait." The men and boats engaged were 
divided as follows: 

lhsher- I men. 

Net.5sbing.. ........................................................... 
Line-fishin ..................................................... 
Deep-bait &i&: : ..................................................... 
Elired men ............................................................. 

Total.. ........................................................... 

13,168 
7,2G8 
2,207 
3,311 

23, a34 

Crews. Boats. 

I-- 

.........I.......... 

4s687 I "' 
* 269 of theso also oooasionally used lines. t $01 of these need no lines, and 143 used lines. 

There was an increase from the year before of 2,542 in the number of 
net-fishermen, an irtcrease of 417 in the number of deep-bait fishermen, 
and a decrease of 1,604 in the number of line-fishermen. 
Highest total sum earnod by net-fisherman ................................. $214 40 

48 24 
Highest total sum earned by line-fisherman.. .............................. 120 GO 
Lowest total sum earnod by line-fishorman. ................................. 32 16 
Rigliost total sum oarnod by doop-bait fisherman ........................... 85 76 
Lowest total sum earnod by deep-bait fisherman ............................ 42 88 

The superiority of the nets over lines and trawls, as shown by the 
respective earnings of the fishermen, has, as might be expected, led to 
an additional increase in that branch of the fishery, and in 1879 it is 
stated that 2,532 boats, with crews numbering 14,322 men, fitted out for 
the net-fishery. The larger amount earned by the net fishermen is due 
to the better quality of fish taken by them more than to the increased 
catch, though this is also generally obtained. It has been found that 
the largest and fattest cod do not bite at.the hook, but must be sought 
after with gill-nets, *and it therefore follows t'hat netted fish furnish 
a very superior article of merchandise. It sometimes requires but 210 
cod caught in a net against 360 taken on a hook to furnish the same 
amount of liver, about 268 gallons, and the livers of the netted fish yield 
much more oil to the gallon than those of the trawl or line fish. I n  con- 
clusion, it may be added that pollock are taken in gill-nets as well as cod. 
During the winter season large schools of these fish visit the coast be- 
tween the sixtieth and sixty-second parallels of latitude, and in the 
Summer and -Ea11 are found on the coasts of Nordland and Finmark, 
Where enormous quantities of them aro taken by nets, trawls, and hand- 
lines. 

~.-TIIE NEWFOUNDLAND PISHERIES. 

Lowest total sum earned by net-fishermen .. - __. - - - - - - - __. . - - _ _  - ._. __. . - - __. 

Q21-nets have long been used in the Newfoundland cod-fisheries, es- 
pecially on the east and south coasts of the island, but the exact date of 

Trawls are probably meant by lines, and hand-lines by deep bait. '* 
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their introduction is unknown. It is asserted, however, that this method 
of fishing has been pursued since early in the present century, and is 
still carried on to some extent. 

The coast of Newfoundland is indented with many large bays, which 
me favorite feeding grounds for the cod. In  the early summer they 
make their appearance in pursuit of the capelin that gather in immense 
numbers along the shores to spawn, and generally remain from three to 
five weeks. During this time the cod usually keep near the surface of the 
water and the nets are set Boating, but later they are set a t  the bottom, 
for when the capelin leave the shores the cod move into deeper water. 
Plates VI11 and IX show the methods of setting at the surface and bot- 
tom. Two an- 
chors are generally attached to a gang of Boating nets, as represented 
in the plate, but where there is a current one is sometimes found suffi- 
cient. They are usually set in the afternoon and hauled in the morning. 
Owing to the comparative lightness of the anchors, fewer men are re- 
quired to haul these than in Norway, as a single fisherman will some- 
times take in one or more nets, though in most cases two or three go in 
8 boat. The net-fikhing is far less productive than that of Norway, but 
sometimes a large catch is made. Captain Jacobs states that on one 
occasion he took from four nets 2,000 cod, but says that this is rarely 
equaled. These fish are what are known in the American markets as 
medium cod. 

The nets are set singly or in gangs of three to sewn. 

3.-THE AMBRICAN FISHERIES. 

Mention has been made of the introduction and trial of cod gill-nets 
by the United States Fish Commission in 1878, but no attempt was 
made by the fishermen to use them until the fall of 1880, when Capt. 
George H. Martin, of Gloucester, Mass., waster of the schooner Northern 
Eagle, fitted out with them for the winter cod-fisheries off Cape Ann 
and in Ipswich Bay. The immediate cause which led to this trial was 
the difficulty of procuring a supply of bait, which is a source of consid- 
erable trouble to our shore-fishermen, and its cost, even when obtainable, 
is such R heavy tax on this branch of the fishing industry that often the 
fishermen hesitate to engage in it, fearing that it may result in loss 
rather than gain. It was to obviate this difticulty about bait, and to 
render our cod-fisheries more valuable in consequence, that led Professor 
Baird to briug the cod gill-nets to the nohice of the American fishermbn. 
The bait principally depended on by the shorc-fishermen in the vicinity 
of Cape Ann, during the f d l  and early winter, is youug herring (Ulupea 
karengus), known as the ‘( spirling.” The appearance of these fish about 
the cape is somewhat uncertain; sometimes large schools remain for sev- 
eral weeks, and a t  other times but few can be taken. There was so little 
probability of getting a supply of bait in the fall of 1880 that Captain 
Martin hesitated about fitting out, fearing that the cost and difficulty 
of securing a supply of this article, which is indispensable to the trawl- 
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fishery, would render the undertaking profitless. While the matter of 
fitting out was under consideration, gill-nets were suggested by the father 
of Captain Martin, an employ6 of the Fish Commission, as a means to 
solve the psrplexities of the bait question. Ee  thought the idea a good 
one, and, together with several of his crew, visited the station of the 
Oommission a t  Gloucester, looked at the Norwegian nets t h a t  mere there, 
and consulted with the agent in charge as to the probabilities of success 
and the methods of fishing with them. The result of this interview 
was that .he decided to fit out and give them a thorough trial, and nets 
were therefore obtained for this purpose, part of them being supplied by 
the Fish Commission. Before the trial trip was made, the writer met him 
in Gloucester, and briefly explained the Norwegian methods of using 
the nets. It was thought, however, by Captain Martin, that they might 
be 4‘ underrun,” as trawls are sometimes, which would enable one man 
to handle a gang of nets for which an entire boat’s crew, six to eight 
men, is required in Norway. 

Ipswich Bay, where the nets have been tried the present winter 
(1880-781), lies north of the prominent headland of Cape Ann, which 
divides it from the waters of Massachusetts Bay on the south. A sandy 
beach extends along the northern and western sides of the bay, and the 
bottom sinks gradually from this, only reaching a depth of 25 to 30 
fathoms at a distance of several miles from the land. The bottom of 
the bay is a vast sandy waste, with only here and there small patches of 
rocks or clay, supporting but a small amount of animal life that may 
Serve as food for the cod. It is therefore a spawning rather than a feed- 
ing ground for these fish, and large schools visit the bay for this purpose 
during the winter, generally remaining until late in the spring. The 
nets are usually set along the northern part of the bay, but a few miles 
from the shore, in about 15 fathoms of water, where there is less current 
than a t  some points along the coast. They have been found much less. 
liable to chafe than trawls, the latter being badly damaged during a 
Storm, while the former, which were suspended by the floats, were not 
injured. 

The common dory has been used for fishing the nets, each vessel hav- 
ing from seven to nine of them, according to the number of the crew. 
The men go singly, one in  each dory, and, while out, eithor setting or 
underrunning, the vessel is kept under way, the captain and cook man- 
aging her and picking up the crew when the work is completed. Each 
One Of the Northern Eagle’s crew, except the captain and cook, is pro- 
Pided with a gang of three nets, which are fastened together at top and 
bottom when set, these forming a wall at the bottom of the sea 160, 

long and 3 fathoms deep, being held in position by an anchor 
at either end. The anchor-lines are 50 fathoms in length, and one end 
Of is bent to the upper corner of the nets, as represented in 
Plate XI. 

under favorable circumstances one man can sot a gang of nets, b y  
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letting the boat drift with the wind or tide and throwing them over as 
it moves along, but, as a general rule, two men can accomplish this much 
better. When setting for underrunning, the anchor is first thrown over, 
and 25 fathoms of the line paid out, when the buoy-line is bent to it.* 
The buoy and line are then thrown over, and the remainder of the an- 
chor-line, the end of the latter being made. fast to the nets, which are 
the next to follow. A middle buoy is attached to the center of the gang. 
When the nets are all out, the other anchor-line, with the buoy-line at- 
tached, is veered out, and last of all the anchor is thrown over, which 
finishes the work. The nets are usually set in the afternoon, and allowed 
to  remain setting for several dayg, unless for some reason the vessel 
leaves the fishing ground. Even then, when forced to seek the shelter 
of a harbor during a storm, they have sometimes been left out. The 
distance at  which the gangs of net& are set apart is said to be about 40 
fathoms, but this is a matter to which no rule can be applied, as sur- 
rounding circumstances will cause many variations. But few fish are 
caught except a t  night, and, consequently, the nets are underrun only 
in the morning, unless the men are detained by the weather until later 
in the day. In underrunning, the fisherman goes to one of the buoys on 
the end of his gang of nets, takes it in the dory, and hauls away on 
the buoy-line, the buoy being thrown out on the other side and the line 
allowed to run out on one side as fast as it is hauled in on the other. 
When the anchor-line (underrunning line, as it is sometimes called) is up, 
it is taken across the dory, and the fisherman hauls along towards the 
nets. These are underrun by pulling them in one side of the dory, and, 
as fast as the fish are removed, allowing them to pass over the other 
side into the water, the anchors, which remain firmly fixed in the bot- 
tem, holding them in position until the work is accomplished. When 
the end of the gang is reached it is thrown off the dory, and the nets re- 
main setting as before, needing no further attention until the next day. 
When underrunning they may be taken across either the forward or after 
part of the dory, as circumstances may require. Both of these methods 
are represented in Plate XIT. 

The time occupied in underrunning depends somewhat on the smooth- 
ness of the sea, but more particularly on the amount of fish taken. 
When the catch does not exceed more than 4,000 to 6,000 pounds to 
the vessel, it is done in about two hours, but when 15,000 to 18,000 
pounds are caught, about four hours are required. 

The success that has resulted from the use of nets in Ipswich Bay has 
been quite remarkable, the catch being much more than that of the 
trawlers fishing on the same ground. The amount taken for the first 
three trials, with unfavorable weather and with inferior nets, was 4,000, 
6,000, and 7,000 pounds, respectively. 

On a trip ending January 11,35,000 pounds of cod were taken by the 
* It is probable that a bettor way would be to fasten the buoy-line to the upper cor- 

ner of the net where the end of thc anchor-line ia attochod. 
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Northern Bagle, 8,000 pounds of which were caught.in a single mom- 
ing. Two other vessels, which were absent the samelength of time, fishing 
at the same place with trawls, got only 4,000 and 8,000 pounds, respect- 
ively. Since that time she has made another trip, taking the same 
amount, 35,000 pounds, in four days’ fishing, 18,000 pounds of which 
were caught in one clay. On this day the schooner Christie Campbell, 
of Portsmouth, set ten tramls (each trawl having 1,000 hooks) close to 
the nets. The 10,000 hooks caught about 2,000 pounds of fish to the 
18,000 taken in the nets. 

Captain Martin began fishing with the nets November 27, 1880, and 
up to the 20th of January, 1881, had caught 111,000 pounds of cod. 
None of the trawlers took more than one-third of that amount, though 
fishing a t  the same place. The netted fish are larger than those caught 
on trawls, averaging, during the first six weeks’ fishing, 23 pounds each. 
Among these were individuals which weighed 75 and 80 pounds apiece, 
but no small fish, such as are frequently taken on trawls, and can be 
sold onlyat a reduced price. In  addition to the advant’ages alreadymen- 
tioned, no bait is, of course, requiredfor net-fishing, and not only is the 
expense for this article saved, but the loss of time and trouble incident 
to securing it and also to baiting trawls is dispensed with. In  consid- 
eration of these facts it is not strange that quite a lively interest has 
been manifested in the fishing communities, and that many vessels, both 
of the shore and bank fleet, are being supplied with this kind of appa- 
ratus for the cod-fishery. The advantages that may be secured by our 
bank-fishermen from the use of these nets can hardly be overestimated. 
It is altogether probable that they may be profitably employed on most 
O f  the larger fishing grounds, especially the Grand and Western Banks, 
and Banquereau. There is no good reason to  doubt the lzacticability 
of underrunning nets on these banks, especially on the shoaler parts. 
They surely may be set and hauled on any part where cod are now taken. 
The use of these would obviate the necessity of leaving the bank before 
a trip had been secured, as must now be done by trawlers, in order to  
obtain a supply of bait. It is the general custom of the trawl-fisher- 
men to use fresh bait, and since this will not keep longer than two to 
three weeks, it is easy to see that much time must be lost in seeking for 
it. Indeed, the supply is at all times so uncertain that some vessels are 
not actually engaged in fishing more than one-half of the time, and it may 
be safely said that bank-fishermen do not spend much more tban two- 
thirds of their time on the fishing grouud, the remainder being occupied 
in the search for bait. AgaiQ, a large sum Of money is paid for bait, 
and, all things considered, it is quite apparent that even if the daily 

should bo smaller than when trawls are used, the profits of the 

As has been mentioned, however, nets have been found to work much 
better than trawls at Ipswich Bay, both on account of tho quantity and 
quality of the fish taken. Since these facts are established, there is no 

Would be much greater. 
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reason to doubt that similar results may be obtained on the banks. The 
difficulties of the bait question will then be done away with, and we may 
therefore confidently anticipate a marked improvement in the American 
cod-fisheries as a result of this change in the methods of fishing, and an 
emancipation of our bank-fishermen from their present dependence upon 
Canada for supplies of bait and ice. 

D.-EXPLANATION OF THE PLATES. 

P a m  1.-Method of hanging cod gill-nets in  Norway. 
1. Hanging rope or line. 
2. Hanging twine. 
3. Clove-hitch around the rope. 
4. Upper part of the net meshes. 
5. Open knot, showing how it is made. 

1. Glass float. 
2. Eye of the float-covering. 
3. Small rope holding the float to the net. 
4. Eye-splice in rope C, and way in which it is fastened to the net. 

1. Sinker-stone. 
2. Double line holding the sinker. 
3. Foot of the net. 

PLATE 11.-Manner in which the glass floats a m  attached to  the top of the nets. 

PLATE 111.-Way in which the smkers are fastened to  the bottom of the nets. 

PLATE 1V.-Size of twine of which the American nets are made. 
PLATE V.-Norwegian method of setting the nets a t  the bottom, 

1. Nets. 
2. Large rocks used for moorings. 
3. Buoy. 
4. Buoy-line. 
5. Glass floats attached to buoy-line. 
6. Watch-floats. 

PLATE VI.-Way in which nets are set a t  different depths t o  ascertain the position of 
the fish. 

1. Nets. 
2. Foot-lines by which the nets are held to the bottom. 
3. Stone moorings to the nets. 
4. Buoy-line. 
5. Buoy. 

PLATE VII.-Manner in  which the ends of a gang of nets are attached to  the stone 
anchors and buoy-line in Norway; also showing the position of the glms flo&t8 
and sinkers. 

1. Net. 
2. Glass floats. 
3. Sinkers. 
4. Large stone anchor or mooring. 
5. Anchor-line, callea foot-line by tlie Norwegian fishermen. 
6. Short rope, one end of which is bent to  the lower corner of the net and the 

7. Short rope, one end having an eye-splice in it through which the buoy-line 

8. Buoy-line. The dotted lines show the probable position of the end of the net, 

other in an eye of the buoy-line. 

passes, and the other end bent to the upper corner of the net. 

buoy-line, &e., when swept back by the current. 
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Pum VII1.-Way in which cod gill-nets are set at the bottom on the east cowt of 

Newfoundland. 
1. Ends of the net or gang. 
2. Stone killick, generally on the hcad end of the gang. 
3. Stone mooring. 
4. Anchor-line, one end of which is bent to  lower corner of the net, and the other 

5. Buoy-lines. These are somotimes bent t o  the Irillicks, and at other times to 

6. Buoys. 

1. Ends of the net or gang. 
2. Buoys. 
3. Anchor-lines. 
4. Anchors. 

to the killick or stone mooring. 

the lower corner of the net, as shown by the dotted line. 

PLATE 1X.-The ordinary way in  which cod gll-nets me set floating at Newfoundland. 

(Iron anchors, stones, or stone killicksmay be used.) 
PLATE X.-Norwegian net and trawl buoy made of glass floats. 
PLATE X1.-Way in which cod gill-nets are set for underrunning in Ipswiah Uay. 

1. End of the gang of nets. 
2. Anchor-line, also called the “underrunning line.” 
3. Anchor. 
4. Buoy-line. 
6. Buoy. 

PLATE XI1.-Manner in which bhe nets are u n d m .  

~ E O T E C T I O N  O F  WHA&ES.* 

[From a Christiania paper of January 25, 188l.l 

As Norwegian laws cannot be enforced outside of Norwegian territory, 
the law of June 19,1880, regulating the protection of whales on the 
coast of Finmarken, left i t  to the mng to determine the limits of that  
portion of the sea to which protection should be applied. We have re. 
cently communicated a royal proclamation Of January 5, 1881, giving 
the limi,ts referred to. According to this the zone of protection extends 
one geographical mile from the coast, counted from the outermost islands 
which are never under water. In the Varangerfiord the outer limit of 
the zone of protection is a straight line from Eibergnas to Grause- 
Jacobselv; a t  Kibergnas, however, protection is to be enforced also out- 
side that line a t  a distance less than one geographical mile from the coast. 

m e  season of protection extends from the beginning OP the year till 
the end of May. It is not easy to say beforehand what influence this 
limitation of the fishing seasou will have on the whale-fisheries, which 
are carried on in spring during the capelin-fisheries, and during sum- 
mer. We do not possess sufficient data to show the result of the fish- 
eries prior to the 1st of June and after that date. Svend F o p  has 
informed us that of 45 whales caught by him in 1876, 6 were caught 
during-the period May S-when fishing commenced-till the 1st of June; 
in 1877, 13 whales wero caught prior to the 1st of June, and in 1878, 

*TkdnQg af Hval. Translated by HERMAN JACOBSON. 
Bull. U. 8. F. a., 81-2 April 13, 1881. 
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when altogether 97 were caught, 19 were caught prior to that date. 
The diflerence shown above is, therefore, brought about by the early or 
late commencement of the season and by the varying length of the 
oapelin-fisheries j it should also be borne in mind that a number of 
whales are caught every year outside the zone of protection, where 
fishing is free all the year round. 

The whale-fisheries have increased in importance of late years and 
form a considerable source of income to a number of our population. 
As far as we remember, Svend Foyn commenced operations in good 
earnest in 1868, and during the next eight or ten years he averaged 20 
to 50 whales a year. After that period his fisheries increased rapidly j 
thus, in 1878 he caught 07 whales j in 1870,83 ; and in 1880,85. A joint- 
stock company, Jarfiord, in 1879 caught 45 whales, and in 1880, GO. 
These favorable results have stirred up a spirit of speculation, and re- 
cently there have been founded in and near Tonsberg no less than three 
new joint-stock companies for working the whale-fisheries, viz, the 
Stokke Company, which has bought a harbor at Pasvik, near Jarfiord, 
the Finmarken Company, which possesses a harbor in West Finmarken, 
on the south coast of the island of Soro, and the Westfold Company, 
which has a harbor on the island of Magero, near the North Cape. Each 
of these companies has a considerable capital and employs a steamer, 

Whilst the protective law was being discussed, there was a great dif- 
ference of opinion as to the advisability and necessity of limiting such 
important fisheries, already involving considerable interests ; and the 
majority of the committee (of the Norwegian Parliament) who had the 
matter in charge were opposed to it. What finally decided the com- 
mittee to declare in favor of a protective law was undoubtedly a regard 
to  the very generally prevailing opinion that the whale-fisheries have 
exercised a hurtful influence on the cod-fisheries (capelin-fisheries). 
The cod follows the capelin, and the capelin, it is said, is chased to- 
wards the coast by the whale. It was maintained that the capelin 
would stay away if the whales were exFerminated, and it was also said 
that the manner in which the whale-fisheries are carried on, the noise 
of the steamers, the Hhooting, &e., disturbed the capelin and chased 
them away from the coast, and that the .filth inseparably connected with 
the preparing of the whale after it is caught mould fill the sea-water and 
the coast with impurities and refuse, and thereby keep the capelin away. 
Science does not share this opinion, but maintains tha t  the capelin seeks 
the coast in order to spawn, but that the whale only comes to seek food. 
It also is well to draw a comparison between the whales and the 
schools of herrings which periodically approach the southern coast of 
Norway. There is an old law prohibiting the catching of whales in a 
herringfiord; but no spring-herring fisherman will a t  this day entertain 
the opinion that the whale chases the herrings towards the coast. Not 
even in the southern portion of Norway could any movement be set on 
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foot against the steamship traffic as a means of chasing the herrings 
from the coast. 

Greater weight might possibly be attached to another reason advanced 
in favor of a protective law, vie, that an unlimited fishing season would 
diminish the number of whales and seriously endanger the future of the 
whale-fisheries. A reckless destruction of whales during the spawning 
season would certainly be a most Senseless proceediug; and if we con- 
sider that last year no less than 145 whales were caught on a compara- 
tively small extent of coast, such a fear is not entiroly unfounded. Not 
long ago it has been found necessary to conclude an international con- 
vention between Norway, Sweden, Germany, Denmark, and Znglanci for 
the purpose of protecting the seal during its spawning season against 
the war of extermination waged against i t  near Iceland, Greenland, and 
Jan Mayen. It is to be hoped that it will be more generally recognized 
that we owe it  to  the coming generations to protect the useful and inter- 
esting animal life of the Arctic and Antarctic regions. 

THE FOOD OF YOUNG W H I T E F I @ I ~ - ~ O R E G O N U ~  CLUPEIFORMIS. 

~y prof. S .  A. FORBES. 

DEAR SIR : The letter to  Mr. Frank N. C%rk which you kindly sent 
me last summer, resulted in an alrrangement bY which he was to hatch 
out a lot of whitefish eggs'in January, and send me the young fry at 
intervals for a study of their food. 

Having finished my study of these Specimens, and thinking it prob- 
able that you would liko to know the result, I will give you a brief out- 
line of the observations made. 

Mr. Clark writes me that these fry were divided into two lots, one 
(hatched January 18) being kept in a Small tank in the hatchery, and 
the other (hatched January 20) in a perforated can in the stream from 
a spring. The water in the hatchery varied in temperature from 31&0 
to 480, but was usually tit about 3 7 O  ; that of the spring was uniformly 
at 470. 

These lots were examined from the spring water February 1, 15, and 
25. Only 8 of these gave 
any evidence of food in the intestine, and these in Only trivial quantity. 
It included a few common forms Of filsmentOuS alga, with smaller 
amounts of desmids and diatoms. 

Samples of the water sent me contained an abundance of alga, but 
no animal life except protozoa and r0tVh-a. The remainder of this lot 
died late in February. 

From the hatching-house four lots Were Sent, numbering 340 speci- 
mens, kebruary 1,15, and 25, and B h ~ h  15. The last of these had 
reached a stage of' developmcnt little, if any, in advance of that of the 

There were 242 individuals in these three lots. 
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first received fiom - the spring. These fry were fed daily with gamntari 
in minute fragments. 

Of the first 90, 4 showed signs of food, 3 in the form of a few grains 
of dirt in the intestine, and the fourth a fragment of the crust of gam- 
ma,rus; in the second lot (lll), 17 had eaten. I discovered 9 of these, 
and found only fragments of Gummarus. Twelve out of the 90 in the 
third lot had lately taken food ; 4 had eaten fragments of Gummarus; 
7, small particles of the leaves and stems of vascular plants ; 2, larva 
of Culicidce and 1, a Cypris, entire. In the fourth and last lot were 39 
specimens; 14 had taken food, 5 in.such minute quantity that I did not 
dissect them; Gammarus fragments were found in 4; larvae of gnats 
(one Chironomus) in 3;  and a minute vegetable fragment, a Cyclops? a 
Cypris, and some undetermined entomostracan each in 1. 

To recapitulate : The specimens from the spring ate only vegetable 
food, but could apparently get nothing else. There was an abundance 
of vegetation about them, but only 39 per cent. of them took food at 
all. They apparently died for want of animal food. 

Fourteen per cent. of those from the hatching-house had taken food 
(47 out of 340). Of the 35 dissected, 18 had eaten fragments of Qam- 
marzcs; 5,  minute insect larve; 4, Entomostraca; and 8, small particles 
of vegetation. Few of these died, and those not used in the invest,iiga- 
tion were living a few days since. 

A structural detail observed throws light on the question. With the 
complete disappearance of the egg-sac (and not before) two small, but 
stout, sharp, recurved teeth are developed 'on each side of the lower 
jaw. These are well adapted to the capture of a minute living prey, 
and apparently could not have any other use. I am very well satisfied, 
on the whole, that the earliest food of this fish will prove to be living 
Entomostraca, with probably some admixture of fihmentous algae. As 
the gill-rakers are not developed at this early age, I don't see how 
any smaller forms could be separated from the water, except accident- 
ally. 

The Gummarus b (  hash" make6 evidently a very good substiute for the 
Entomostraca. The thicker crust and the necessary loss of much of the 
soft parts, in pulverizing the animals, make these less nourishing than 
the natural food-a fact likewise indicated by the greater abundance of 
t$he orange oil globules derived from Crustcccea, in the intestines of those 
which had fed on Entomostraca. 

I shall endeavor to collect some of the fry from Northern Lake, Mich- 
igan, next month, if I can get away, with a view to putting these con- 
clusions to a more definite test. 

Very respectfully, your obedient servant, 
S. A. FOPUBES, 

Profossor S. F. EAIRD. 
STATE LABoRU"lWY OF NATURAL HISTORY, 

NORMAL, ILLINOIS, 
March 29,1881. 
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A VALUABLE EDIBLE DXOLLlJSIT O F  TIIE WEST 00AST. 

By SOHN A. RYDER. 

The following extract from a list of shells sent with some speciinens 
to Mr. George W. Tryon, jr., the Conservator of the Conchological Sec- 
tion of the Academy of Natural Sciences of Philadelphia, by Mr. Eenry 
Hemphill, appears to me to be of importance as n contribution to eco- 
nomical science, and with Mr. Tryon’s permission I am allowed to make 
use of it for publicat,ion. 

‘ 4  Qlgoimeris generosa. 
‘4 I send you a fino large specimen of this species. 

Olympia, Washington Territory. 
I ts  flesh is, I thi111i7 

the lnost delicious of any bivalve I ham ever eaten, not excepting tho 
best oysters. 

“When first dug and laid upon its back, i t  resembles a fat plump 
duck. The edges of the shell do not meet, but are separated by a breast 
of flesh [t,he greatly thickened mantle] abont three inches wide, one 
inch thick, and about a foot long, iiicluiliiig about half of its\ siphon’. 
This portion is cut into thin slices, rolled in meal, and fried. It is ex- 
ceedingly tender, juicy and sweet, and about tho consistency of scram- 
bled eggs, which it resembles very much in taste. The boys at\ Olym- 
pia call them (6 Geoducks”; they dig them on a certain sand bar a t  0s- 
treme low tide, and sell them to a lnfmhant who ships them to Portland; 
Oreg., where they readily sell a t  fair prices. The boys inform me that 
%he Indians on the Sound call t’hem Quenux, and dry them for food with 
the other clams.” 

To give the reader some idea of the animal, let him suppose that he 
has beforo him a huge soft-shelled clam, with a very thick mantle, and 
a very stout siphon projecting frombetween the vahes. From the habit 
of the aniwal it is clear $hat its propagation is effiected in very much 
the same as our own clam, and that the fry burrows into the sand 
and keeps the open end of the siphon projecting just above the surface. 

The same methods of propagation would apply to both species. &ti- 
ficial impregnation, which has been accomplished by the writer in the 
case of the clam, could no doubt be eEectted in this case. Then, with 
the proper incubator or hatching-box, ppovided with a bibulous mem- 
brme interposed boforo the outlet, the water could flow through and 
aut, without losing the eggs; ~ h d l o w  pans of sand could also be pro 

. Vitled at the bottom of the box for the young to bury themselves in, 
Just 8s has already been proyosod in the case of the clam. This is 8 
subject which merits the attention of all interestcd in Beeping up ths 
Pl’oductiyeness and richness of our American shell fisheries. 
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P R E L I M I N A R Y  N O T I C E  OW TIIE RIORE I R l P O R T A N T  B C I E N T I B I O  
R E S U a T S  O E T A I N E D  P R O M  A S T U D Y  O F  TZIE ERIBRYOLOGY OF' 
FIIJHEB. 

B y  J. A. IZYDER. 

At the last meeting of the Academy of Natural Sciences of Philadel- 
phia (April 19), Mr. Ryder remarked that, as a result of his studies 
with the United States Fish Commission on the development of the 
bony or Teleostean fishes, he had learned that they differ in their 
mode of development from all other groups of vertebrates and fish-like 
animals, except the sturgeons, in having a cavity, the segmentation cav- 
ity, which persists and ultimately extends around the entire yelk as a 
paravitelline space between the epiblast and hypoblast la,yers of the 
embryo j this cavity in these fishes not being evancscent, as it appears 
to be in the embryos of tho other sub-classes. The paravitelline space 
does not wholly disappear in the young fish until as much as two weeks 
after i t  leaves the egg. The segmentation cavity probably does not 
persist as long in fish embryos with a vitelline system of vessels as in 
the pike and stickleback for example. 

An annulus or thickened ring of cells all round the edge of the blas- 
toderm, continuous at on8 point with the tail of the embryo, limits the 
cavity alluded to above j the ring of cells the speaker called the peri- 
blastodermic annulns, and is characteristic of the embryos of true fishes 
and sturgeons. This feature characterizes these types, as far as is now 
known, as sharply from their relatives as does the anatomy of the 
'adults. 

The cleavage of the germ disk in bony fishes and sturgeoils is regu- 
lar, which further distinguishes them from other types, but they resem- 
ble the sharks in that the germ of the young fish is developed at the 
edge of the disk, and not in its center as in birds and reptiles. 

A vesicle appears a t  the tail of the embryo when the blastbderm has 
covered rather more than half of the vitellus. This structure, which 
has been ca;llecl Kupffer's vesicle, has not yet been proved to bo an allan- 
tois, as was at first supposed, but is almost certainly a result of the in- 
vagination of the gastrula mouth or blastopore at the tail. The canal 
passing from it may be called Kupffer's canal, and opens on the dorsal' 
face of the embryo. It may be continuous with tho medullary canal. 

The true nature of the gastru1,t was pointed out on homological 
grounds. The truc gastrula of Teleosts appears to originate as an in- 
vagination a t  the tail of the embryo, represented by linpffer7s canal, 
essentially the same os in Amphioxus, and is not homologous with the 
gastrula regarded as such by Haeckel. 

The paired fins originate from lateral folds, and the first skeletaJ ele- 
ments of the breast fins in the cod are a pair of curved cartilaginous 
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arcs or rods which are not disposed radially, but.concentrically to the 
base of the fin. These folds appear so far back on the embryo that their 
genetic relation to the gill arches appears improbable. The fin is dis- 
placed forwards with the growth of the young fish, and its base rotates 

' through an angle of ninety degrees in acquiring the upright position. 
PHILADELPHIA, April 20,1881. 

REARING O F  CALIFORNIA MOUNTAIN TROUT (RALMO I R I D E U B ) .  

B y  SETH GREEN. 

(Extract from a lettcr t o  Prof. S. F. Baird, May 3, 1881.) 

I have 220 six-year old California mountain trout, some of them weigh- 
ing 3 pounds, and 10,000 three-year old that we are taking the spawn 
from now. One day last week me took 88,000 spawn. We shall have 
next year 30,000 more three years old. We have orders for all we shall 
take this year. But next year we shall have many millions. They are 
a hardy game fish. They spawn in the spring, and hatch in streams a 
much larger percentage than our trout. Thex will live in any streams 
that our trout will, and in many warmer streams that our trout will not 
live in. This is the fourth season that we have taken the spawn, and 
every year a good many have hatched in our spawning-races. We never 
saw one of our trout or salmon-trout hatched in the races. Seven years 
ago I got 300 of their eggs; we hatched arid raised 275; when they were 
three years old we took 64,000 eggs and raised 10,000 for breeders. The 
next year we had 260 of tho old stoclr, and took 90,000, and raised 30,000 
for breeders and distributed the rest. Last Wtr me had 220 of the old 
stock; we took 80,000 eggs and are raising 12,000. 

SAICIDION UAUGHT I N  G B N E B E F ,  R I V E R ,  N E W  PORX. 

By SETH GREEN. 

NEW y o ~ g  STATE FISHERY COMMISSION, 
OPFICE OF TEE SUPERINTENDENT, 

Rochester, A? Y., Nay 3, 1881. 
* * *: Last week five salmon were caught in the Genesee River, 

Weighing from 3 to 10 pounds. !Choy were caught in small scoop-nets. 
The falls are seven miles from Lake Ontario. T h y  are 87 fcet in per- 
pendicular height. Eighty rods above is another fall of 90 feet, Then 
the river, 90 miles to its head in the Allegheny Mountains, is a clear 
Stream: for 40 miles. Then it comes on large flats with clay banks, 
and becomes very roily during floods. The young salmon mere put; 
in the tributaries above the falls. They have gone over the €dls and 
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come back to them again thinking they could get back to the streams 
to  spawn where they spent their childhood days, but the leaps are too 
much for them. There never were any salmon caught in the Genesee 
before last year. I have fished the river for fifty years. I do not know 
whether they were California or Eennebec salmon ; I did not see them. 
The fishermen think we do not want them caught, and have kept shy of 
me. I have spent some days on the river since to let them know that 
we did want them caught in the spring of the year, and to let me know 
if they catch any more. 

NOTES ON THE DEVELOPMENT, BPINNINC IIABITS, AND STRUU- 
TURE OF THE FOUR-SPINED STICICLEBAOI-& APELTES QUADRA. 

RY JOIiN A. RYDER. 
CUR. 

Nests and ova of this species were recently brought to me for investi- 
gation by Mr. W. P. Seal, who obtained them in the ditches along the 
Delaware, below Philadelphia. More recently (April 27), the same gen- 
tleman had the kindness to bring me a pair of adults about to spawn, 
the male very industriously completing the nest under my observation 
in an aquarium extemporized for the purpose. 

The early stages of development I did not witness, as the first lot of 
eggs had the blastoderm already formed, and inclosing t h e  vitellus, and 
those laid by the pair in confinement were unluckily not impregnated. 
The egg-membrane is a true zona radiata, being perforated by numerous 
pore canals, and is covered by an adhesive material, which aggluti- 
nates the eggs together into a mass to the number of 15 to 20, the number 
laid a t  one time. The ova sink to the bottom, and must be taken charge 
of by the male, as the female after having ridden herself of them takes 
no farther interest in their welfare. They measure one-twelfth of an 
inch in diameter, and are of an amber color. I was not able to discover 
a micropyle, but believe that one exists, nevertheless j at  one pole of the 
egg a large number of button-shaped appendages are attached to the 
surface of the egg-membrane by means of pedicels, and it is in the midst 
of these that the micropyle is found in the European species, Gaster. 
osteus leiurus, according to Itansom. 

Not having witnessed the early stages of development, I will only 
describe the structure of the ovum. There is no germinal disk developed 
alien the egg first leavls the ovary, and the germinal layer is uniformly 
distribiited as a thin uniform granular envelope, inclosing the clearer 

. vitelline protoplasm, which itself incloses a number of very refringent 
oil spheres of very variable size. Later, it appears that a germinal disk 
is developed without the influence of impregnation. 

The formation of the segmentation cavity I have not witnessed, but 
I have a belief that it is present, inasmuch as there is a space developed 
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on either side of the embryo and in front of the head, which answers to 
it. It is, however, greatly obscured afterwards, if not obliterated a t  a 
comparatively early period, by the remarkable way in which the blood 
vascular system of the embryo is formed. 

On the fourth or fifth day after impregnation, the primary divisions 
of the brain are marked off, one of the most striking characters being 
the extraordinary dimensions of the cerebral vesicles, the walls of the 
brain cavity being thinner proportionately than I have ever found them 
in other forms. The optic cups also differ in their structure from those 
found in other fishes, in that there is a great space between the floor 
of the cup and the lens, the origin of which from an induplication of the 
epiblast may be very readily traced. Immediately behind the auditory 
vesicles, and shortly a€ter their invagination, the rudiments of the breast 
fins appear 5 8  a pair of longitudinal folds. These therefore Originate 
closer to the branchial arches than those of any other species studied by 
me. As they often are found to originate on either side of the embryo 
above the post,erior end of the yelk-sack, and near a vertical from the 
point where the vent appears. This latter is their mode of development 
in the cases of the young of the moon-fish (Par@hi&pus) and the Spanish 
mackerel ( C?jbiunz rnaculatunz). In  the stickleback, however, there is 
a n  extraordinary acceleration in the development of the breast fin, so 
much so that by the time the young fish leaves the egg, the breast 
fins aro as greatly developed as in 8 mackerel four days old. The pig- 
mentation of the young stickleback is also accomplished a t  a very 
early period, so rapidly, indeed, that it soon becomes impossible to see 
the viscera through the mantle of pigment Cells. There is another com- 
plication which needs mentioning here, and that is the fact that a second 
kind.of brown pigment cell, much larger than the black ones appears 
on the skin before the young slips out of the egg. These brown cells 
blotch the embryo on the sides and back somewhat symmetrically, and 
foreshadow the style of pigmentat.ion of the adult. 

The heart appears about the fourth day as a heap of mesoblast cells 
just below and behind the head, and is a t  first a simple spherical sinus. 
It does not begin to contract vigorously until the seventh day, when its 
pulsations are nearly if not quite 100 per minute. I ts  venous end rap- 
idly elongates until it extends fully the diameter of the body beyond 
the right side of the embryo, a large pericardial space being developed 
below tlie head at this point for its lodgment, which space dips down 
deep into the amber-colored vitellus. It kcepS contracting from this 
time onwards, but there are as yet no blood corpuscles. A large space 
now appears on the right side of the embryo and underneath the latter. 
This we may consider a venous sinus or channel of indefinite outline. 
The floor of this space is, as far as I have been able to convince myself, 
formcil of the hypoblast from which lcmbbed cells project upwards, 
which appear to be budding off portiom of themselves which will be- 
come blood corpusc,les. Now follow alnceboid contractions of the yelk 
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by means of which it appears that this sinus is pushed out more to the 
right and subdivided into minor channels, the corpuscular contents of 
which flow towards the heart, pouring their contents into i:,s venous 
end. At  first it; can scarcely be said that there is a circulation ; the cor- 
puscles appear and the pulsation or pumping action of the heart causes 
an oscillation or swaying back and forth of these corpuscles. AS soon 
as the aortic channel underneath the chorda dorsalis is broken through 
the blood commences to pour through the sinus from the tail ond head- 
wards, as the cycle is now complete. The cardinal vein is formed about 
the same time. From it the feeders of the sinus, now the vitelline vea- 
sels, are soon developed and they now spread out over the yellr os na,r- 
row channels, becoming more and more numerous. They at first sprea8d 
out over the aboral pole of the yelk, and a great common venous chan- 
nel begins on the lefh side of the embryo and goes round to the right 
side over the yelk like a girdle, to feed the heart. Into this equatoriad 
vascular girdle the blood pours from the hemi-meridional, aboral chan- 
nels. This asymmetrical or right-hand side channel is gradually pushed 
forward until it encircles the head below and in front of the point where 
the mouth will appear. The yelk is now becoming less in bulk, and 
finally the vessels arrange themselves so that the main venous channel 
lies in the middle line, while the feeders which get their supply from 
under the body of the embryo trend outwards and somewhat back- 
wards, but as they turn to traverse the lower face of the yelk they one 
and all trend forward to converge and join the great venous channel. 

The above arrangement may be described as a difluse omphalomeseraio 
system, and differs from that of Zoarces described by Rathke, in being 
asymmetrical, and from that of the pike as described by Truman, in the 
disposition of the vessels, their more meridional course, and in their 
being fed from the under side of the body in a diffuse manner. It 
differs widely from that of birds and reptiles and sharks in there not 
being any diflerentiation of venous and arterial trunks over the blasto- 
derm. Also from the system described by Vogt in Goregonuspalma, in 
that the latter is comparatively rudimentary, while as compared with 
the cod, smelt, moon-fish, and Spanish meclcerel, there is the broadest 
and most fundamental diEerence of all, in that in every one of the latter 
there is nothing whatever which can be considered as representing an 
omphalomeseraic or vitelline Bystem of vossels. 

Gensch* has lately studied the development of the blood in Zoarces 
and EYOX by means of sections, and has reached the conclusion that the 
blood corpuscles in these forms are developed by budding off from the 
hypoblast as it has appeared to me in the case of the stlickloback. This 
announcement at first appeared almost incredible to the writer, but upon 
investigating the form ahove described it appeared perfectly reasonable, 
but it must be borne in mind that there are no less than four or five dis- 

*Die Bluthildung auf dem Dottersack sei Knochenfisohen. Arch. fur Mik. Anat., 
xix, pp. 144-136. 
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tinct hypotheses as to the origin of the blood in embryos, besides this 
one, so that the matter cannot be considered as settlad. In  all cases 
where there was no vitelline circulation I have not been able to arrive 
at a satisfactory conclusion in regard to the manner in which the matter in 
t,he yelk. sack was absorbed; whether by transudation, amceboid migra- 
tion, or gemmation, and it therefore still remains an unsettled problem, 
It will not, it appears to me, satisfy the facts in the case, that because 
the blood originates by gemmation from the hypoblast in those cases 
where there is a vitelline circulation, it should so originate where such 
a circulation is absent. The corpuscles of the stickleback are a t  first 
i r r e e h r  and amo3boid in outline, and do not acquire their oval shape 
for some time, or till about the tenth or twelfth day, when the youngfish 
is ready to leave the egg, which is strong evidence in confirmation of 
GenscWs view as to the manner of origin of the blood of types with a, 
vitelline or omphalomeseraic circulation. In  other forms it has alwaya 
appeared to me that there was strong ground for believiug that the 
blood had its origin, in part at least, in the lacuna which make their a p  
pearance in the mesoblast of the body late in embryonic life. 

The heart retains its horizonta1 Position in the stickleback for alonger 
time than in any other form which 1 have studied, and is an instance of 
what Professor Cope would call retardation in the development of a, 
part ; indeed, the comparative histories of the several species investi- 
gated by the writer afford most beautiful illustrations of both principles 
enunciated by the learned biologist just referred to, namely, accelera- 
tion and retardation of development, both synchronous and heterochro- 
nous. This long retention of an M.RbryOIliC character is, however, to be 
considered as caused to some extent by the development of an omphal- 
omeseraic system, and as in some degree dependent upon the c~~rrelative 
interdependence of parts serving a common purpose. 

Kupffer’s vesicle was found to be present, and a t  one time I believed 
that it became the allantoid vesicle, but owing to the opacity of the eggs 
I failed to trace it satisfactorily to myself. The allantoid, however, occu- 
pies the usual position, and is large and inclosed by a proper cellular wall. 
The course of the intestine +hen the embryo is nearly ready to hatch is 
marked by a gcenish color. The blood very soon becomes reddish in 
color before the fish leaves the egg, a character which i t  has in common 
wihh no other form studied by me, except perhaps the sculpin. I n  all 
other cases investigated by me, the blood is developed after the embryos 
leave the egg. There is also a well-developed system of vascular loops 
existing in the natatory folds along tho back and belly beforo the fish 
is ready to leave the 0gg ,  while the branchial vessels, arches, and oper- 
cula are already in an advanced condition at this period, a11 of which 
are accelerated conditions of development as compared with other forms. 

’When the embryo leaves the egg there are already lateral sensory 
organs developed on tihe skin. If the young fish is allowed to dssume 
its normal position in a cell, and the microscope is applied, looking down 
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past the sides of the body from above, certain thickenings of theepiblastor 
skin layer will be noticed. These thickenings are surmounted by trans- 
parent cells which project freely for a little distance from the general 
level of the surface. The cells to the number of ten or twelve are some- 
what sepqrated from each other, and have blunt truncated tips which 
are not surmounted with sensory hairs or filaments. As compared with 
the similar structures in the young cod, which hare sensory hairs sur- 
mounting them, they differ in having the peculiar, somewhat separated 
truncated transparent cells clothing their surface externally, while in 
the former nothing is seen from above but a smooth rounded elevation. 

Spinning habits and structure of the naale.-The male binds the nest 
together by means of a compound thread which he spins from a pore or 
pores behind the vent, while he uses his bobbin-shaped body to insin- 
uate himself through the interstices through which he carries his thread 
with which he binds a few stalks of Anacharis or other water-weeds 
tdgether, bringing in his mouth every now and then a contribution of 
some sort in the shape of a bit of a dead plant or other object, which he 
binds into the little cradle in which the young are to be hatched. The 
thread is spun fitfully, not continuously. He will go round and round 
the nest for perhaps a dozen times, when he will rest awhile and begin 
again, or turn suddenly round and force his snout into its top with a 
vigorous, plunging motion as if to get it into the proper shape. Its 
shape is somewhat conical before completion, an opening remaining a t  
the top through which it is supposed he in troduces the eggs. The thread 
is wougd round and round the nest in a horizontal direction in the case 
we are describing, and if this thread is placed under the microscope 
when freshly spun, it is found to be composed of very thin transparent 
fibers to the number of six or eight; where they are broken off they 
have attenuated tapering ends as though the material of which they 
were made had been exhausted when the spinning ceased. Very soon 
after the thread is spun particles of dirt adhere to it and render it diE- 
cult to interpret its character. I have aeen the thread being drawn out 
from the abdomen repeatedly, but not from the vent ; it appeared to me 
more probable that it came from the openings of a special spinning 
gland. I ts  glass-like transparency shows that it is not made up of in- 
gested food, the particles which would exhibit themselves were that the 
case. The nest measures half an inch in height and three-eighths in 
diameter. 

Upon opening the male I find a large vesicle filled with a clear secre- 
Sion which coagulatesinto threads upon contact with water. This vesicle 
appears to open directly iu front of the vent, separately from the latter. 
It measures one-fifth inch in length and an eighth in diameter. As soon 
as it is ruptured it loses its transparency, and whatever secretion escapes 
becomes whitish after being in contact with water for ashort  time. 
Tbi8 Has the same tough, elastic qualities as when spun by the animal 
itself, and is also composed of numerous fibers, as when a portion is taken 
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which has been recently spun upon the nest. The nature of the open- 
ing was not learned with precision as I possessed'only a single specimen. 
!Che vesicle lies to the right side of the intestine, and there is very littlo- 
doubt but that it opens in front of the anus. The testes are two ovoid 
glands, the ducts ot which unite into a common canal, both glgnds and 
ducts being covered with black pigment cells; they measure something 
less than an eighth of an inch. As to the origin of the secretion 1. have 
110 suggestion to make, but there are certain glandular structures lying 
close by, the significance of which I mas a t  a loss to understand. 

This spinning habit of Apeltes was first noticed by my friend Mr. Seal, 
who has watched the breeding and nursing habits of these interesting 
fishes vury closely, and it is my hope that I may some time be able to. 
deal more at  length with this part of the subject with the help of his. 
notes and beautiful sketches. 

PHIL~ELPHIA, April 29, 1881. 

A QAZ,L F O R  CARP F R O M  NEVADA. 

BY 1. D. PASCO. 

This country is the most God-forsaken country in the world-a min- 
ing camp (silver), and the water Small Stroams from themountains. The. 
nearest fish are in the neeso River, 30 miles distant. Reese River would 
not be called a creek in Pennsylvania; it mould be a brook. When I tell 
you that last winter trout came from Truckee and Walker Rivers em- 
balmed in snow and ice, and sold for 37$ Cents per pound, you mill see. 
that we have reason to be anxious about the matter. The big thing is 
to get a good start (to get the fish), get them to breeding and we will 
supply and stock the country. 1 would give $5 for a pair that are big 
enough to spawn now. Our waters teem With insect life but not a fish, 
and I know that fish would live in them although our springs are all 
warm, and some boiling hot. The water in the streams from the mount- 
ain, consisting of snow water, sinks sooner or later. I have as a place 
to begin with a pond-an old channel of this stream (Meadow Creek) 16 
feet wide, 40 rods long, and 2 feet deep, Of pure water. I will give you 
a description of a place Mrs. Hathaway, 8 widow, owns : There are as 
many as twenty springs rising in a half circle and running a stream 
about 3 miles, a good step across the stream; there aro fish that never 
get longer than 3 inches, too small for use. HOW they ever got there is 
unknown, for the water does not connect with any place. Here a 
3-€oot dam, 50 yards long, would cover 50 acres. Give us the fish, and 
we will build reservoirs to hold the snow water, and use for irrigation 
and fish ponds. The two will work well together. I cultivate the water 
cres.s for sale in Belmont; it does well, but tho alga (frog spittle) is 8 
great bother in tho cress beds. Here ore two articles that the carp' 
would eat; and I believe in the warm sgrings they would not in the. 
winter be dormant in t'he mud, but grow all winter. 
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I am the first man that broached the fish business, but rest wsured 
that all having streams want them. Once fairly established in the 
country we will sell to one another, because any person will be able to 
pay a higher price for breeding than for eating. If necessary we will 
meet the thing with cash, according to our wants and means. 

We are all Uncle Sam’s boys, 
and mill appreciate the fish beyond any other section, and for the very 
reason that they will be a luxury for our own tables and nothing will 
sell better. It cannot be over done. Our greatest obstacle would lie 
in the Indians j a mean, stupid pack, that only think of stealing as a 
virtue ; but once fairly started we can manage them. 

The best route would be the Pacific Railroad to Battle Mountain, then 
a narrow gauge to Austin, and from Austin to Belmont 68 miles. You 
will find applicants at Austin, and on the road from Austin to Belmont. 
If you can send spawn by express or mail, it would be the best way. 
We have a stage three times a week from Austin. 

Last season I persuaded. the man above me on my stream not to go 
t o  Reese River after trout, because I hoped sooner or later to get carp, 
and I did not want trout in the stream to eat the young. I repeat, 
stock us a t  once if possible. Rest assured we will meet you with all 
assistance in our power, and appreciate your efforts beyond any other 
section. I have had worms an inch and a half long in my irrigating 
ditch, and could gather them by the handful. 

Now, if possible, do not neglect us. 

Yours truly, 
I. D. PASUO, 

Bebnont, Nye County, Nevada. 

THE UARANGIOID FISSIES O F  THE UNITED BTATEB-POMPANOES, 
C!:&IEVALLES, AMBER-FISIL, Etc. 

B y  6. BROWN GOODE. 

The members of the family Caraqyidct: are distinguished ohieflg from 
the mackerels, to which they a,re closely allied, by the absence of finlets 
and by the fact t h a t  they ha,ve ixniforrnly but 24 vertebrze, 10 abdominal 
and 14 caudal, while the mackerels have uniformly more, both abdomi- 
nal and caudal. They are carnivorous fishes, abounding everywhere in 
temperate and tropical seas. On our own eastern coast there are at least 
25 species, all of t,hom eatable but none except t’he Pompanoes of much 
importance; on the California cosst there are two or three species of 
this family of small cominercial importance. 

THE BLUNT-NOSED SHINER. 

(Argyriosus setipimis.) 
This fish, known on some parts of the coast as the “Horse-fish,” in 

North Carolina as the “Moon-fish” or “Sun-fish,” and in Cuba by the 
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name “Jorobado,” was called ’by Dekay ( 4  Blunt-nosed Shiner,” and 
since this name, sometimes varied to b~ Pug-nosed‘shiner,” is in common 
use in New York market and in Narragansett Bay, while the other 
names are shared by other species similar and .dissimilar, it seems the 
most suitable for general adoption. The fish is found everywhere 

’ throughout the West Indies as well as in Northern Brazil and in the 
Gulf of Guinea, bu t  has not been found in Europe, nor, as yet, has it 
beer) recorded from the Gslf of Mexico. I n  Eastern Florida it is not 
very unusual, being frequently taken in the lower Saint John’s and 
sometimes driven up as €ar as Jacksonville by easterly storms. Here and 
in the Indian River it is known as the “Moon-fish.” It is a frequent 
summer visitor all along the coast as far north as Wood’s Holl, Massa- 
chusetts, where it has a peculiar name, the people there calling it the 
‘i Hump-backed Butter-fish.” The species attains the length of 10 or 12 
inches and is esteemed an excellent article of food. Considerable num- 
bers are brought yearly to New York, but elsewhere it rarely appears 
in the markets. Young, from 3 inches in length upmrds, are found, 
but we have no defmite knowledge as to its breeding habits. 

THE SILVER MOON-FISH. 

( NeleeLte argeeLztea.) 

The Silver Moon-fish, which much resembles the one just described, 
is often spoken of under the same names, and is not likely to be dis- 
tinguished from it by casual observers. On the Carolina coast, accord- 
ing to Mr. Earll, it bears the expressive name of ‘ I  Look-down.” It 00- 
curs sparingly on our coast as far north as Wood’s Holl, and is found 
in the We& Indies, in Brazil, and in the Gulf of Mexico. Its body is 
thinner, and it is consequently less desirable for food. 

THE DOLLAR-FISH. 

(Argyriosus ?Jo??zer.) 

This species, which has by many authors been considered to bo the 
young of the Silver Noon-fish, is a small fish quite abundant in our 
waters, frequently taken in Massachusetts Bay, and, in one or two in- 
stances, as Sar north as Halifa,x, Nora Scotia. Its range coincides closely 
with that of the species last mentioned. I ts  body is so thin that it can 
be dried in the sun without the use of any preservatives, retaining its 
shape and oolor. It is consequently of no importance as a food-fish. 

TEIE ROUND ROBINS. 

(Decapteru,s pueLtotatus and D. macarellus.) 

The Round Robin, Decapterus punotatus, or, as it is called a,t Pensacola, 
the ‘6 Cigar-fish,”occurs in the Bermudas, where itl is an important food. 
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fish ; it is found also in the West Indies and along the coast of the United 
States north as far as Wood’s Holl. 

A closely related species, Decupterus macurellus, is found also in the 
West Indies and along the eastern coast of the United States. Accord- 
ing to Stearns, individuals of this species are rather rare in the northern 
part of the Gulf, but more common along the South Florida coast. They 
live in shallow water and in harbors, usually moving about in small 
schools. At Key West they are caught in seines and are eaten. 

THE JUREL. 

(Purutructus pisquetus.) 

This fish, known about Pensacola as the ‘‘Jurel,:’ “Cojinua,” and 
1‘ Hard-tail,” along the Florida coast as u Jack-fish ” and ‘‘ Skipjack,” in 
the Bermudas as the (6 Jack” or “Buffalo Jack,” in South Carolina as 
the ‘ I  Horse Crevalle,” a t  Fort Nacon as the I‘ Borse Mackerel,” about 
New York and on the coast of New Jersey as the Yellow Mackerel,” is 
found in the Western Atlhntic from Brazil, Cuba, and Hayti, to Hali- 
fax, Nova Scotia, where specimens were secured by the United States 
Fish Commission in 1877. It is one of the commonest aummer visi- 
tants of the West India fauna along the whole coast of Southern New 
England and the Middle States, and is especially abundant in the Gulf 
of Mexico, and is one of the commonest fishes in the Bermudas. This 
fish is occasionally brought to the New York market; but is of no 
special importance as an article of food north of the Gulf of Mexico. 
Concerning its habits in those waters, Mr. Stearns has contributed a, 
mry interesting series of notes. His observabions are especially in- 
structive since nothing has previously been known of its life history. 

It is extensively abundant everywhere on the Gulf coast of Florida, 
Alabama, and Mississippi. At Pensacola it is one of the important 
fishes of trade and is h i g h l ~  prized for food. It i N  one of the class of 
migratory fishes of this coast, like the Pampano, Mullet, Spanish Mack- 
erel, and Redfish, having certain seasons for appearing and disappear- 
ing on the coast and also has habits during these seasons that are 
peculiar to  themselves or their class. It appears on the coast in April 
in small scliools that swim in shoal water near the beach during pleas- 
ant weather, when there is litt81e or no Surf, in 8 or 10 feet of water, and 
in stormy weather some little distance from the breakers. Their move- 
ment is from the eastward to the westwarcl. As they seldom swim at 
the surface their movements can be watclied only when in shoal water. 
The schools ‘running, in April and first of May are usually smaller 
than those of a few weeks later; but the individuals of the first are 
somewhat larger. The mass or largest ‘ run’ comes in May, and it is on 
&he nrrjwl of these that schools are first seen coming in the inlets. 

‘LA noticeable peculiarity of the IIarrd-tail compared with some other 
common migratory fishes, is that the first schools do not stay about the 
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mouths of an inlet and along the beach weeks before coining inside as 
those of the latt’er do, but continue their mestiard movement without 
seeming to stop to feed or play until the time has come for a general 
moveinent towards the bays. 1x1 this way they must be distributed 
along the coast with xi0 unequal accumulation a t  any one point. Wheu 
once inside, the numerous schools break up into smaller ones of a dozen 
or two fish, which are found in all parts of the bay during the summer. 
On their arrival tho larger fish coutaiu spawn, which iu July aud AU- 
gust becorues quitc full, after which nono are seen but the youug fish 
of about 10 iiiches in length, until there is :I generd movement towards 
the sea. It is believed that the adult fish spawn in the bays, but the 
only eridence to support that belief is that they come inside with spawn, 
go away without it, and that very young fish are found there. I n  Oc- 
tober and November small Hard-tails are caught in Santa Rosa Sound 
measuring 5 and 6 inches in length. 

“The smallest of the spring run are 9 or 10 iiiches long. Adult fish 
measure 12, 14, and 15 inches in length, very rarely more than the last. 
During the months of October and November Hard-tails leave the bays 
forined in sinall schools, and swimming below the surface in deep mater. 
The only tfime that they can then be seen is when they cross the ‘bars’ 
at the inlet or sandy shoals in the bey. A few stragglers remain in 
Pensacola Bay and Santa Itosa Sound all winter, which are taken now 
and then with hook and line. I have found them in abundance in win- 
ter on the South Florida coast, where, owing to less variable conditions 
of the water, thcir habits are decidedly different. The Hard-tail is a 
most voracious fish, waging active war upon the schools of small fish. 
Its movements are rapid, and sometimes iu its eagerness it will jump 
high out of the water. It has its enemies also, for I havo seen whole 
schools driven ashore by sharks and porpoises; a great many are de- 
stroyed in this way. Hard-tails are caught for the market in seines.” 

THE GOGGLER. 
( Caraqjus cruwmtoptl~almus.) 

This fish, called in the Bermndas, where it is of some importance as 
a, food-fish, tho LLGoggler;, or “Goggle-eyed Jack,” and in Cuba the 
‘cCicharra,” occurs iu the West Indies and along the Atlantic coast of 
the United States north to the Vineyard Bound. It is also found at 
Mauritius, and in the Pacific, Atlantic, and Indian Ocesns, the lted Sea, 
and off tlie coast of Guinea, while, as has been remarked, it is abundant 
in the Bermudas. I ts  large, protruding eyes are very noticeable fea- 
tures, and, the Bermuda name seems appropriate for adoption, since the 
fish has with us never received a distinctive uam. III Sorm it som0. 
what resembles the species last discussed, with which, also, it is prob. 
ably. often confused. 

Stearns speaks of a fish, conimon a t  Key West, which is 1mon.u. as 
the “Horse-eyed Jack,” and this may prove to  be tho same species. 

Bull. U. 5. F. C., 81-3 
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THE CATALLY. 

(Carungus hippos.) 

The Cavally of the Gulf of Mexico and Eastern Florida-the Horse- 
crevalle of South Carolina-occurs abundantly on our southern coast, 
and has been recorded by Professor Poey from Cuba, and by Copefrom 
St. Christopher and St. Croix. It has been so confused with other 
species of the same genus that at present it is impossible to state its 
distribution throughout the West Indies. The species was originally 
described from specimens sent from South Carolina by Garden to Lin- 
naeus. The name of this fish is usually written and printed ‘( Crevalle,” 
but the form in common use among the fishermen of the South, Cavally, 
is much nearer to the original Spanish name, Cavalha, or Cavalla, mean- 
ing c‘horse.77 The name as used in South Carolina is a curious redu- 
plication, being a combination of the English and Spanish names for 
6‘ horse.,? It should be carefully remembered that in South Carolina the 
name Crevalle is most generally applied to quite another fish, the Pom- 
pano. 

The Cavally, as it seems most appropriate to call Carangus hippos, 
though in individual cases occurring as far north as Cape Cod, and even, 
in one instance, a t  Lynn, Mass., is not commonly known in the United 
States north of Florida. Storer remarks : “This fish is so seldom seen 
in the maters of South Carolina that we are unacquainted with its 
habits.” 

I observed a specimen in the Jacksonville masket in April, 1874. 
Concerning the Cavally of Southern Florida, which is either this or a 
closely allied species, Mr. H. S. Williams remarks : 

6‘ I n  the Indian River this is one of the best of the larger varieties. 
Its season is from the 1st of May to November. It ranges in weight 
from three to twenty pounds, beiug larger and more numerous to the 
southward toward the Mosquito Inlet. The south end of Merritt’s 
Island and the inlets opposite old Fort Capron seem to be a sort of 
headquarters for the Cavalli. When in pursuit of prey they are very 
ravenous, and move with the rapidity of lightning. They readily take 
a troll either with bait or rag. The favorite mode of capturing them, as 
well as all otlier large fish that feed in shallow water or near the shore, 
is with a rifle. The high rocky shores afford an excellent opportunity 
for this sport, though the rapid movements of the fish render them very 
difficult targets.” 

Mr. Stearns writes : “The Crevalle is common on tho Gulf coast. I n  
West Florida it appears in May and remains until late in the fall. IS 
equally abundant in the bays and at  sea. In the bays it is iioticeablo 
from the manner in which it preys upon fish smaller than itself, the Gulf 
Menhaden and Mullet being the most common victims. On arrival it 
contains q~awn,  which it probably deposits in the salt-water bayous, for 
in the fall schools of young are seen coming out of those places on their 
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way to the sea. These young are then of about one pound weight, ap- 
pearing to the casual observer like Pampano, and I am told that they 
equal it for edible purposes. They are caught accidentally by seines and 
trolling-lines. Large ones are not considered choice food, the flesh being 
dark and almost tasteless. The average weight is twelve pounds ; oc- 
casionally they attain the size of twenty pounds.” 

THE GOLDEN MACKEREL. 

(Curungus clrysos.) 

The Golden Mackerel, called ‘‘ Yellow Mackerel” at New Pork, and 
66 Sun-fish,” in North Carolina, is said to be somewhat abundant in Beau- 
fort Harbor. It has also been obtained at ,Wood’s Holl, Mass. It has 
been confused with the other relat,ed forms and but little is known of 
it. The species called by Girard Carangus eseulelztus, and identified by 
Gill with this species, was found on the coast of Texas. I obtained a, 

single specimen in the Saint John’s River in the spring of 1878. 

TEE CUBA JUREL. 

(Curangus fullax.) 

The occurrence of this species on our coast is vouched for only by b 
drawing, made by Mr. J. H. Richard, of a fish taken in South Carolina. 
Upon this drawing Holbrook founded his species 0. Richardii. Caran- 
gus fallux occurs at various points in the West Indies, and it would be 
by no means impossible that a straggler should have found its way to 
Charleston. According to  Professor P O S Y  this ash has been prohibited 
from sale in Cuba from time immemorial, and with good reason, since 
ma,ny disastrous cases have followed its use as food. 

THE SCAD. 

~ ( Traclutwus Plumieriantcs.) 

Tho Scad, known in New England as the Horse Mackerel, appears to 
occur in all temperate and tropical waters. Its distribution is given by 
Gunther as extending “from the coasts of the temperate parts of Eu- 
rope, along the coasts of Africa, round the Uape of Good Hope, into 
the East Indian seas, to the coasts of New zealand and West America.” 

In  Europe the Scad ranges north to tho Drontjem’s Fjord, latitude 
GBO, occurring also in abundance in the Mediterranean. On the coast 
of Holland it is known as the “Marse Banker” or (‘Ears." It is inter- 
esting to American ichthyologists, since the similarity of its habits to 
those of the Menhaden, so important in our maters, caused the latter 
fish to be called, among tho early Dutch colonists of New Pork, by the 
same name. European writers describe them as occurring upon those 
coasts in schools of immense numbers, and i t  would seem that, although 
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their manner of swimming resembles that of the Nenhaden, in their 
other habits they more closely resemble our own Bluefish. They a’re 
considered to be food-fishes of fair quality, and attain the length of 
about 12 inches. They are supposed to spawn about the same time as 
the Macl~erel. Only a single specimen of this species has ever been 
taken on the east coast of the Ucited States, this having been obtained 
by the Fish Commission from Southern New England in 1878. In Cali- 
fornia, according to Jordan, it is an abundant species, and is there com- 
monly known as the Horse Mackerel. IIe remarks: 

I L  It reaches a length of about a foot and a weight of less than a pound. 
It ranges from Nonterey southward, appearing in the summer, remain- 
ing in the spawning season, and disappearing before December. It ar- 
rives a t  Santa Barbara is July and at Monterey in August. In  late 
summer it is exceedingly abundant. It forms part of the food of larger 
fishes, and great numbers are salted for bait. As a food-fish it is held 
in low esteem, but vhether t8his is due entirely to its small size we do 
not know. A similar species has been described from San Diego, under 
the name of Oaranx hoops Grd. It is unknown to us.” 

T ~ E  THREAD-FISH. 

(Blepharis crinitus.) 

This fish, also known as the Shoemaker Fish, is found along our coast 
from Cape Cod to the Caribbean Sea. In  South America and also in 
California it is of no economic importance, but on account of its strange 
shape and the long thread-like appendages to its fins, which float behind 
it to the distance of five or six times its own length, it is often brought 
to the markets as a curiosity. 

THE POMPANOES (~rachJnotus caro&zus) AND OTHER SPECIES. 

There are four species of Pompano in the Western Atlantic, very 
similar to each other in general appearance, but easily distinguished by 
differences in proportion and iu the number of fin rays. 

The commonest species, the Carolina Pompano, Traclqnotus carolinus, 
has the height of the body contained two to two and two-thirds times 
in the total length. The length of the head, five to five and one-third 
times, one of the caudal lobes four times; it has 24 to 25 my6 in the sec- 
ond dorsal, while the anterior rays of the true dorsal and anal fins, if 
laid backward, reach to the middle of the fin. 

The Round Pompano (T. ovatus) has the height of the body contained 
two to two and one-third times in the total length; the length of the 
head, five to five and one-fourth times; one of the caudal lobes, three and 
a, half to four times. In the second dorsal are from 18 to 21 rays, in the 
second anal from 16 to 19, while in the Carolina Pompano there are 21 
to 22. 

The African Pompano (T. goreensis) resembles in general form the 
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Round Pampano, though somewhat more elongate, while the head is 
larger, being contained four and a half times in the total length. The 
anterior rays of the dorsal and anal extend beyond the middle of the 
fin, if laid backward. In  the number of the fin rays it corresponds most 
closely with the Round Pompano. 

The Banner Pompano (T. gZaucus) has a somewhat elongate body and 
a small head. It is much thinner than either of the other species. Its 
silvery sides are marked with four blackish vertical streaks; the best 
dist,inguishing mark is in the length Of the first rays of the dorsal’and 
anal, which extend back nearly to the tip of the caudal fin. The name 
Pompano, applied in this country to all of these fishes, is a Spanish 
word, meaning “grape leaf.” The word in Western Europe is applied 
to a very diEerent fish. 

TPE COMMON POMPANO. 

The Common, or Clarolina, Pompano (!lkachy?yltotus carolinus) occurs in 
both the Atlantic and Pacific waters Of the United States. On our east- 
ern coast it ranges north to Cape Cod, south to Jamaica, east to the 
Bermudas, and west to the Gulf of Mexico, a t  least as far as the mouth 
of the Mississippi River. 

I n  our New England and Middle States it is a summer visitor, ap- 
pearing. in June and July and departing in September. Although it is at 
present impossible to ascertain the lower limit of its temperature range, 
it is probable that it corresponds very nearly to that indicated by a hap- 

. bor temperature of GOO to 650. 
This species, like the Round Pompano, was described by Linnaeus 

from South Carolina, and never had been observed in any numbers north 
of Cape Hatteras until the summer Of 1854, when Professor Baird dis- 
covered them near Great Egg Harbor. I n  his “ Report on the Fishes of 
New Jersey 77 he states that he had seen them taken by thousands in the 
sandy coves on the outer beach of Beesley7s Point. These, however, 
were young fish, few of them weighing more than half a pound. I n  1563 
he obtained both species in Southern Massachusetts, where in subsequent; 
years they have been frequently captured. 

My first acquaintance with the PomPano (New England),” writes 
Professor Baird, “was in 1863, during a residence at  Wood’s Hall, 
where I not unfrequently caught young Ones Of a few inches in length. 
I was more fortunate in the summer of 1871, which I also spent at 
Wood’s Holl ; then the Pompano was taken occasionally, especially in 
Captain Spindle’s pound,, and I received at  different times as many as 
20 or 30, weighing about 18 pounds or 2 POUndS each. Quite a number 
were caught in Buzzard% Bay and Vineyard Sound in 1572.” 

It.is a fair question whether the Pompano has recently found its way 
into northern waters, or whether its presence was unknown because 
nobody had found the way to capture it. When Mitchell wrote on the 
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fishes of New York in 1842 hs had access to a single specimen which had 
Been taken off Sandy Hook about the year 1820. 

The &pawning-times and breeding-grounds of these fishes are not well 
known. 

Mr. S. C. Clarke states that in the Indian River they spawn in March 
in the open sea, near New Smyrna, Pla. It is supposed that those vis- 
iting our northern coasts breed a t  a distance from the shore. The eggs, 
like those of the Mackerel, being lighter than the mater, float at or near 
the &face, The Pampanoes may, however, be truly migratory, seek- 
ing the waters near the equator in winter and following along a coast- 
wise migration, north and south, in summer. They are rapid, powerful 
swimmers ; their food consists of mullusks, the softer kinds of crusta- 
ceans, and, probably, the young of other fishes. 5. 0. Clarke remarks 
that they hare been known to bite at a clam bait. Genio Scott remarks : 
“It is mullet-mouthed; never takes a bait except by mistake.” Their 
teeth are very small and are apt to disappear with age. As seen in the 
New York market they rarely exceed 5 pounds or G pounds in weight. 
I quote in full the observations of Mr. Stearns : 

‘( The common Pompano is abundant on the GulE coast from the Mis- 
sissippi River to Eey West, and, as far as I can learn, is rare beyond 
this western limit until the Yucatan coast is reached, where it is com- 
mon. It is considered the choicest fish of the Gulf of Mexico, and has 
great commercial demand, which is fully supplied but a few weeks in 
the year, namely, when it arrives in spring. The Pompano is a migra- 
tory fish in the Pensacola region, but I think its habits on the South 
Florida coast are such that it cannot properly be so classed. 

rLAt Pensacola it comes in to the coast in spring and goes away from 
i t  in fall, while in South Florida it is found throughout the year. In  
the former section it appears on the coast in March in schools varying 
in numbers of individuals from fifty to three or four thousand, which 
continue to ‘run) until the latter part of May, when it is supposed that 
they are all inside. Their movement is from the eastward and they 
swim as near to the shore as the state of the water will permit, very 
seldom at the surface, so as to ripple or ‘break’ the water, although 
sometimes while playing in shoal water they mill jump into the air. 

“Before any schools enter the bays certain ones mill remain for days, 
or even weeks, in a neighborhood, coming to the beach during the flood- 
tide to’feed on thc shell-fish that abound there, and returning again to 
deeper water on the ebb-tide. The holes or gullies in the sand along 
the beach are their favorite feeding grounds on these occasions. Sharks 
and porpoises pursue the Pompano incessantly, doubtless destroying 
many. The largest numbers come in April, and sometimes during that 
month the first schools are seen entering the inlets, others following 
almost every day until about June 1, when the spring ‘run’ is said to be 
over. Every year they appear in this way at Pensacola and adjoining 
bays, although there are many more some years than others. As the 
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abundance is judged by the quantity caught, I think that the difference 
may lie more in the number of fishing days (pleasant ones) than in the 
real numbers of fish present. The sizes of Pompano that make up these 
schools are large or adult fish averaging 12 or 14 inches in length, and 
small fish (probably one year old) averaging 8 inches in length. The 
largest Pompano that I have seen measured 19& inches in length, and 
weighed 64 pounds, the extremely large fish eztlled Pompano, of two or 
three times that size, probably being another species. After entering 
the bays the schools o i  Pompano break up, and the fish scatter to all 
parts where the water is sale and there are good feeding-grounds. Ex- 
cept single individuals that are taken now and then, nothing is seen of 
Pompano until late in the fall, when they are bound seaward. In regard 
to its spawning habits nothing very definite has been learned. It has 
spawn half developed when it arrives amd has none when it leaves the 
bays. Large quantities of tho fry are seen in the bays all s~~mmer,  
which is some proof of its spawning inside. I n  June, 1575, I caught 
specimens of the fry, va’rying in size from three-quarters of an inch to 
3 inches in length. Very many schools of these sizes were also observed 
in July and August, of the same and following years of 1S79-7S0. 

“The schools of fry go to swzt in August and September. The older or 
adult fish leave the coast in September and October in small schools, 
that are only seen and caught a t  the inlets wliere they happen to cross 
shoals or follow the beach. These Pompallo of the fall are very fat and 
in every way superior to those caught in the spring. As before men- 
tioned, the Pompano is found on the South FIorida coast all the ;ear. 
The sea-beach from Tampa Bay to Charlotte’s Harbor seems to be its 
favorite feeding-ground, owing to the quantity of shell-fish that occur 
there. It does not form in large schools as in the Pensacola region, and 
therefore is not taken in such large quantities by seine fishermen. 

( 6  Smacks from Mobile and Pensacola sometimes go to Tampa Bay for 
them. I have been told that Eoiiipano are caught at Key West in con- 
siderable quantities by hook and line, and I have known of a few being 
taken in that manner a t  Pensacola. It feeds entirely upon small shell- 
fish, which are crushed between the bones of its pharyngeal arch.” 

THE l<OUND POnlPANO. 

(2’. owatus.) 

The Round Pompano (T. owatus), sometimes called the Shore Pom- 
pano, is at Pensacola known by the name “ GaFtopsail,” and in the 
Bermudas by the name ‘ I  Alewife.” This fish is very often confused by 
market-inen with the Carolina Pompauo, and I have seen them sold 
together under tho same name in the Charleston market, just as I have 
seen the young of four species of the herring family sold indiscrimi- 
nately in New York. 

The Round Pompano is cosmopolitan in its distribution, occurring in 
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the North and South Atlantic, in various parts of the Indian Ocean, 
and on the coasts of California and China. The young have been ob- 
tained in the hasbor of Vineyard Haven, Mass. It is probable that the 
species is far more abundant in our waters t,han we now suppose it to 
be. Stearns remarks that it is obtained occasionally a t  Pensacola with 
the other species, but is never very common; is seen only in the spring, 
and is not valued as a food-fish. About the Bermudas they are some. 
times very abundant, and in 1875 a school of them, numberlng 600 01 
700, was seined on the south shore of the islands. They are there con- 
sidered most dolicious fish. 

THE AFRIUAN POMPANO. 

(I: goreensis.) 

This species was originally described from the island of Gorea, on the 
west coast of Africa, and was observed by the writer in 187G, and in 
1877 was discovered in Florida. It is the largest of the Pompan’oes. 
Two or three specimens, weighing from 15 pounds to 20 pounds each, 
have been sent from Florida to the New York market. One of these, 
taken at Jupiter Inlet, was sent by Mr. Blackford to the National Mu- 
seum. I n  the Gulf of Mexico it is not u.nusuaI, being known at Key 
West as the “Permit.” 

Stearns remarks : 
This fish is rather common along the lower end of the Florida Penin- 

sula, specimens being caught quite often in seines a t  Cedar Keys and 
a t  the Mullet fisheries of Sarasota and Charlotte’s Harbor, and also at 
Eey West. It is said to attain a considerable size, 16 or 20 pound 
specimens being common, It is not a choice €ood-fish when so large, 
and even smaller ones are comparatively dry and tasteless. I have not 
found it north or west of Cedar Keys.” 

TIIE BANNER POMPANO. 

(l’. glaucus.) 
This species is a member of the West Indian fauna and occasionally 

occurs a t  the Bermudas; it has lately been noticed on the Pacific side 
of the Isthmus of Panama. 

TIIE PILOT-FISII. 

(Naucrates ductor.) 

The Pilot-fish, though of little or no economic importance, deserve8 
passing mention, as it is so frequently referred to in literature. It is 
occasionally taken on our coast. Captain Atwood mentions a specimen 
which was taken in a mackerel net in Provincetomn Harbor in October, 
1858. A whale ship had come in a few days before and he supposes 
the Pilot-fish had followed it into the harbor. 
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'' The Pilot-fish ( N .  ductor) is a truly pelagic fish, known in all tropical 
and temperate seas. I ts  name is dorived from its habit of keeping com- 
pany with ships and large fish, especially Sharks. It is the Pompilus of 
the ancients, who describe i t  as pointing out the way to dubious or em- 
barrassed sailors, and as announcing the vicinity of land by its sudden 
disappearance. It was tlierefore regarded as a sacred fish. The con- 
nection between the Shark and the Pilot-fish has received various inter- 
pretations, some observers having perhaps added more sentiment than 
is warranted by the actual facts. It was stated that the Shark never 
seized the Pilot-fish, that the latter mas of great use to its big companion 
in conducting it and showing it the way to its food. Dr. Meyon, in his 
'Reise um die Erde,, states : The Pilor, swims constantly in front of the 
led by tho Pilot. When the Shark neared the ship the Pilot swam close 
Shark; we ourselves have seen three iustances in which the Shark wm 
to the snout or near one of the pectoral fins of the animal. Sometimes 
he darted rapidly forwards or sidewards as if looking for something, and 
constantly went back again to the Shark. When we threw overboard a 
piece of bacon fhstened on a great hook the Shark was about twenty 
paces from the ship. With the quickness of' lightning the Pilot came 
up, smelt a t  the dainty, and instantly swam back agaiii to the Shark, 
swimming many times around his snout and splashing, as if to give him 
exact information as to the bacon. The Shark now began to put himself 
in motion, the Pilot, showing him the ~ a y ,  and in a moment he was fast 
upon the hook." Upon a lator occasion we observed two Pilots in sed- 
ulous attendance on a Blue Shark which we caught in the Chinese Sea. 
It seems probable that the Pilot feeds on the Shark's excrements, keeps 
his company for that purpose, and directs his operations solely from this 
selfish view.' We believe that Dr. Meyen's opiiiion, as expressed in his 
last words, is perfectly correct. The Pilot obtains a great part of hi8 food 
directly from the Sliark in feeding on the parasitic crustaceans with 
which Sharks and other large fish are infested, and on the smallerpieces 
of flesh which are left unnoticed by the Shark when it tears its prey. 
The Pilot also, being a small fish, obtains greater security when in com- 
pany of a Shark, which would keep at  a distance all other fishesof prey 
that would be likely to  prove dangerous to the Pilot. Therefore in ac- 
companying the Shark the Pilot is led by the same instinct which makes 
it follow a ship. 

'4 With regard to the statement that the PiIOt itself is never attacked 
by the Shark, all observers agreo as to its truth j but this may be ac- 
counted for in the same may as the implinity Of the swallow from the 
hawk, the Pilot-fish being too nimblo for the unwieldy Shark. 

6' Tho Pilot-fish does not always leave the vessels on tlieir approach 
to land. I n  summer, when the temperature Of the sea-water is several 
degrees above tho average, Pilots mill follow ships to the south coast of 

*In this inetanco ono may entertain reasonablo doubts as to the usofulness of the 
Pilot to tho Shark. 
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Englang into the harbor, where they are generally speedily caught. 
Pilot-6sh attain a length of 12 inches only. When very young their ap- 
pearanoe differs so much from the mature fish that they have been de- 
scribed as a distinct genus, Nauclerus. This fry is exceedingly common 
in the open ocean, and constant>ly obiained in the tom-net; therefore 
the Pilot-fish retains its pelagic habits also during the spawning season, 
and some of the spawn found by voyagers Boating on the surface is, with- 
out doubt, derived from this species.” * 

THE MEDREGAL. 

(Zowichthys fasciatus.) 

This fish, called in Cuba the Medregal and in Bermuda the Bonito, 
has been observed in Sonth Florida and along tho coasts of the Caro- 
linas. It is apparently exceedingly rare in the maters of the United 
States. In Bermuda it attains a length of two feet or more and is highly 
esteemed af a food-fish. 

THE BANDED RUDDER-FISH. 

(ij’eriola xonata.) 

This species, known in South Carolina by the names (‘Jack-fish” 
and ‘‘ Banded Mackerel)” has been observed as far north as Salem and 
Beverly, Mass. Several specimens have been taken north of Cape Cod 
during the past forty years. It has also been found in South Carolina, 
and Georgia, though rare in that region. It is a small fish, rarely ex- 
ceeding 6 or 8 inches in length, conspicuous by reason of its brilliant 
and beautiful colors, and good to eat, though rarely saved by the 
fishermen who accidentally capture it. It is called the Rudder-fish on 
account of its resemblance to the Rudder-fish of the ocean. Naucrates 
auctor. 

This fish was observed in the Gulf of Mexico by Mr. Silas Steams, who 
writes : 

“The Amber-fish is quite common off the West Florida coast, occur- 
ring in from 10 to 30 fathoms of mater, on or near the ‘Snapper Banks’ 
throughout the year, I t  is a very active fish, swimming just below the 
water’s surface, preying upon schools of small fish. It is rather shy of 
a baited hook, and but few are caught. It is a good food-fish. It at- 
tains a size of 40 inches length, and 15 pounds weight. Its average 
size but little more than half that?) 

The c b  Rock Salmon’) of Pensacola ( Heriola bowariensis) is recorded 
by Stearns as occasionally occurring near Pensacola in company with 
the preceding species, which it resembles in habits. It is caught with 
hook and line and is eaten. In his opinion, it attains a larger size than 

* Gilnther’s Study of Fishes, p. 444. 
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&he Amber-fish. There is a third species of Amber-fish, of which the 
National Museum has received a single specimen horn South Florida. 
It is closely related to the fish described by Cuvier under the name ij’eri- 
ola Lalandii. This species also occurs on the coast of California, where, 
according to Jordan, it is known under the names L‘Yellon~-tail,77 “White 
Salmon,” and ‘‘ Cavasina.” 

Of the “Yellow-tail” Professor Jordan says : 
“It reaches a length of 4 to 5 feet, and a weight of 50 to GO pounds, 

and individuals of less than 15 pounds weight are rarely seen. It ranges 
from the tropical Pacific northward to the Santa Barbara and Corona- 
dos Islands, where it is found in great abundance i n  the spawning sea- 
son, arriving in July and departing in early fall. It spawns about Au- 
gust 18. It is caught chiefly by trolling. It feeds on Squid and such 
fish as the anchovy and sardine. As a fresh fish it ranks high, although 
large individuals are sometimes coarse and tough. When salted and 
dried it is inferior to none on the coast, raukiug witA the Whitefish and 
13 arracuda.” 

THE RUNNER. 

(ldlagatis piiaiaylattts.) 

This West Indian fish, known at  Kcy West as ‘( S k i p j a c l ~ ~ ~  or ( 6  Run- 
ner,” and at  Pensacola as ‘6 Yell~w-tail’~ or b b  Shoemaker,” is, according 
to Stearns, abundant on the western and southern coasts of Florida. 
At Pensacola it spawns in spring j the young fish are seen in July and 
August. It is found in the bays and along the sea beaches, seeming to 
prefer cIear, salt water, swift currents, and sandy bottoms. It usually 
moves in small schools of a dozen or two individuals. It feeds upon 
small fishes and crustaceans. When pursued by larger fish it jumps 
repeatedly from the water, very much in the same manner as the Flying- 
fish, only its flights are much shorter and oftener repeated. This habit 
has given it the iiamos of ‘6 Skipjack” and ‘( Runner,” at Eey West, 
where it may be seen at almost any time. It is sometimes eaten at  Eey 
West, and at lOCavana is quite an important fish in the markets, being 
also exposed for sale a t  stands on the streets, cooked and ready for use.’) 

TIIE LEATHER-JAUKET. 

(Oligoplitcs occidciatalis.) 

This fish, which is found throughout the West Indies and south as 
far as Bahia, has, since 18’75, been several times observed between 
Floricla and Newport, R. I. It is known to fishermoil as t>he ‘‘Skip- 
jack,” sharing t(his name mith a number of other scombroid fiRhes which 
lea13 from the wstm as they pursue their prey. It is one of the most 
beautiful and graceful fishes in our waters, but at present is of no 800- 

nomic importance. 
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NOTES ON M'CldOUD R I V E R ,  CALIPORNIA, AND SOME O P  ITSPISIIES,  
BABED UPON A LETTER O P  J. E. CARIPBELL, O P  TIXE UNITED 
BTATES WISH CORIMISSION. 

MCCLOUD RIVER, SHASTA C O U N T Y ,  C A L I F O R N I A ,  ~lffiy 6, 1881. 

Prof. SPENCER F. BAIRD, 
U. 8. Commissioner of Fish and Fislwries, Washington, D. C. : 

SIR : The United States Fisliery is established, one and one-half miles 
from the junction of the McCloud with the Pitt, in a rough a'nd moun- 
tainous cauntry culminating in high limestone peaks on the east. Four 
miles above the fishery is the trout-rearing establishment, of which Mr. 
Myron Green is superintendent. East of the tl 'QUt pond is a small creek 
or brook, running between limestone peaks. Three miles from the trout 
pond, and on the west side of the river, is a small farm belonging to 
Henry Mirey. One mile above Mireyk place is the home of the writer, 
consisting of a nice orchard and garden on the east side of the river, 
together with a beautiful creek that does not vary more than '4 degrees 
during the winter, and ranges frmn 53 to 57 degrees during the summer. 
For the next 65 or 70 miles there are neither white men nor Indians. 
There is a mill branch in summer, but none in winter. The entire 
country is mountainous. The river is very rapid. The temperature of 
the water a t  the United States Fishery, in the summer, is from 55 to GO 
degrees at midday in the hottest weather. From the fishery up, the river 
gets one degree colder in about every 10 or 12 miles for the distance of 66 
or 70 miles. There is a large spring that breaks out in the bed of the 
river, forming more than two-thirds of its volume. Prom there up the 
water becomes very warm, from GO to 70 degrees. About three miles 
from the spring begins a series of three falls, each of which has a descent 
of about 50 to GO feet, and is about two miles from the next. Under 
these falls there are a great many trout. I have caught one hundred 
in less than two hours. They are smaller than those lower down, av- 
eraging about one-half pound to one pound in weight. Prom these falls 
up, the water is quite still and sluggish (with the exception of about 
half a mile jus t  above the falls, where i t  is very rapid) for many miles, 
traversing a lava country. There are plenty of trout above, and they 
are much larger than those below the falls, averaging about 8 to 10 
pounds. Through seven miles of this sluggish water there are few 
trout, but as the water becomes more rapid small brook trout are plen- 
tiful. The river is about 130 to 140 miles in length, more or less, I 
should judge, but it has never been measured. Trout inhabit the river 
to the head-waters. 

I will now endeavor to give you a description of some of the McCloud 
River fish, beginning at  the mouth of the stream. 

The first is known as the I' rifle pike?' Its color is darkish brown. It 
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has a small mouth and a comparatively sinal1 head. The flesh is very 
solid, but rather full of bones; yet the llsh is con&derecl excellent for 
the table. The “rifle pike” is found in the river through the last four 
miles of its course. It becomes very fat, and weighs from 2 to 5 pounds. 

Tho second is called ‘6 wl~itefish.~~ This splendid fish is so-called because 
of its white flesh. It prefers sluggish water, although I have seen it in 
rapid water about twelve miles above the mouth of the river. The 
4‘ whitefish 7’ has A large moutb and a verylarge head. The examples that 
I h a m  seen varied from 4 t o  2s pounds in weight, but larger ones have 
been caught. 

The third is the (6 dolly vardeu” or ‘( wge-(lar.deek-it,” a beautiful 
trout with golden spots on the back and sides, and with scales so sinall 
as to be hardly perceptible to the naked eye. The moutlli is big and the 
head is large and not beautiful. The flesh is invariably red-a cherry 
red. It weighs Srom 2 to 15 pounds. I& €requents the river from the 
junction to the spring, there beiug none above the spring and few near 
the river mouth. ~ If one takes hold of the “ dolly Varden ” it slips away 
nearlg like an eel. 

The fourth is the sucker. which inhabits the lower twelve or four- 
teeu miles of the river. It reaches as much as 3 to 5 pounds in weight, 
averaging about 1 pound. 

The fifth is the red-sided trout, or, as i t  is called in New York, the rain- 
bow trout. I will mention onlj7 its habits, as yon have undoubtedly seen 
mauy of them. It feeds almost entirely on the bott’om of the river, but 
will take a fly through March, April, and part of May, as the river is then 
literally alive with insects. It also feeds on salmon eggs when the latter 
bogin to spawn, and on old dead s ~ ~ O K I ,  at which time it becomes 
very fat, and will rarely take a hook It feeds very little during the 
spawning season, which is in the winter, from January 10 to April, and 
sometimes until M a y l .  Rainbow trout run up the small streams to 
spawn, sometiines ; but the majority of them spawn in t h e  main river. 
They spwu invariably on gravel beds, digging k small round hole in the 
gravel to correspond with their own lengths. The mala accompanies 
the female, and lies close to her side, and when the female deposits her 
ova the male ejects his milt. They commence feeding immediately :tf@r 
spawning. I have caught them weighing two and one-half pounds. I 
could give you full details of their spawning, but I have not space. 

The sixth is a bull-head, €ram 1 to 3 inches in length. It is very 
destructive to  salmon spawn and tho Xttlb salmon whila t h y  retain tho 
umbilical sac. 

Any time you should desire further particulars, send me n letter and 
I will mswer it with pleasure. I have been writing to Seth Green for 
over two years, and have given him full particulars coriccrning the fish 
.of tliit3 region and their habits. 

If you want to lmow how the l\iccOloucl trout thrive in New Pork you 
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can apply to him, as I have supplied him with all that he has got from 
that river. 

I: omitted to state that  the “dolly vardens” are very destructive to 
other trout, or any kind of fish. They spawn in September and Novem- 
ber. Their eggs are about one-half the size of those of the common trout. 
The fish are very difficult to obtain. They will live in a small place where 
the common trout would not. I have kept them in a pond, about 6 feet 
square, for a month, where the common trout would kill themselves in s 
short time. They appear to be more hardy. I have watched the salmon 
and the trout during their spawning more than any other man in thia part 
of the country, as I have fished a great deal, and have been fishing longer 
than any one who takes any interest in the matter. I came here in 1855; 
I have caught hundreds and probably thousands. 

He took some spawn from them this season. 

J. B. CAMPBELL. 

[NOTE.-The species referred to in Mr. Campbell’s descriptions are the 
€allowing : “Rifle Pike,” Gila sp. j ( I  Whitefish,” Ptyclbochilus oregonensis 
(Rich.) Ag.; LcDolly Varden;’ Sakelinus malma (Walb.) Jor. 62 Gilb.; 

Sucker;’ Catostontus occiclentalis Ayres j 16 Red-sided Trout,” S‘almo iri- 
clew Gibbons; ( 6  Bull Head,” Uanidea  sp.-EDITOR.] 

THE ORIGIN O B  T H E  MENIIADEN INDUBTRY. 

B y  CAPT. E. T. DEBLOIS. 
[NOTE.-In the following article, Captain DeBlois has thrown new light upon several 

long mooted questions, especially the date of the discovery of tho value of menhaden 
oil, the origin of meuhaden oil menufacture; the application of pressure in  the 
manufacture of fish oil, and the invention of the  purse seine, besides placing upon 
record au important series of obsorvations upon tho growth of the menhaden fishery 
within the past half century.--(;. BROWN GOODE.] 

In 1811 two meu, oue by the name of Christopher Barker, and the 
other John Tallman, commenced the business of making oil Out of men- 
haden fish, with the use of two iron pots, upon the shore, 8 few rods 
south of what was then called the Black Point wharf, near Portsmouth, 
B. I. They boiled the fish in the pots or kettles, and bailed the fish and 
contents into hogsheads, putting on top the fish in the hogsheads pieces 
of board with atones on top, to press the fish down SO that the oil would 
come on top, and also in order that the oil could be skimmed oft. A 
man by the name of John Hunt was the oil man who skimmed off the 
oil, and put i t  up in barrels for market. It was sent to New York to 
market by a house or people that were doing business in Newport, R. I., 
by the name of Munroe, who were in the West India trade. 

Barker & Tallman, it seem, found the oil business to be’ profitable, 
for in 1814 they added two more pots to their business, and tho same 
fall two other men commenced the same business, by the name of Mun- 
roe, very near Barker S Tallman’s works. Tho business was carried on 
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only in the fall, as the fish were too poor in the summer. The notable 
September gales of 1815, which were so very destructive on the New 
England coast, destroyed the above works, and meshed them some 60 
feet up on the land, from where they were located. 

It is thought that the business did not get started again until 1818. 
It seems that in 1824 Mr. Barker conceived a new idea of cooking fish, 
and put his ideas into practice, by building a box 54 feet high and G 
feet wide, and 8 feet long, with a firs-place or furnace in or on one end, 
and a copper pipe running from the fire furnace through the middle of 
the box, by which all the smoke and fire had to pass through the box. 
He usually put GO pounds of fish in the box a t  8 time, covering the saine 
with water; this was called the “Bit Barker Fish Oil Factory?’ It wag 
built on skids, and was conveyed from place to place by his oxen, using 
it most of the time on his farm, which mas a mile from the shore, draw- 
ing the fish from the shore with his oxen. By this method he saved 
the water, and put it on his land as well as the scrap, which made his 
farm produce very large crops. 

The first factory that was built to cook fish by steam in wooden tanks, 
as far as I know, was built by John Tallman; the second in tho year 
1841 on M’Gay’s Point, Portsmouth, R. I. It had eight wooden tanks, 
holding GO barrels of fish, and a flue boiler. The boiler was fed by a 
force.pump worked by hand. The next year Mr. Tallman joined Mr. 
George Lambert, of East Cambridge, Mass., and built a factory at the 
mouth of Merrimac River, Mass., and soon after Mr. Daniel Wells got 
Mr. Tallinan’s plan of factory and built one on Shelter Island, near 
Greenport, Ti. Y. 

Mr. Charles Tuthill, of Greenport, was the first to express fish, for 
which we are very much indebted to him, as well as many other im- 
provements that have been used by him in the business. The i3.rs.t purse- 
seine that was made, so far as I know, was made by John Tallman the 
first, and Jonathan Brownell apd Christopher Barker, in the year 182G. 
It was 284 meshes deep and 65 fathoms long. The purse woight was a 
56-pound weight, and the blocks were tho common single blocks, and 
they had to reeve the end of the purse-line through the blocks, before 
they put the purse-weight overboard. The first t ime the seine was set, 
there were fourteen men to help; they set around what they called a 
50O-barrel school of menhaden, and, while they were pursing, the fish 
rushed against the twine so hard, that they twisted and sna,rled the 
twine around the purse line and weight to that extent, that the inen 
could not gather the seine up, or get her into tjhe boat agaiii as they 
mere, and, after they had worked six hours, and quilrreled over the mat- 
ter, they decided to tom or warp the seine ashore at high water, and, 
when the tide left the seine, they would be able to unsnarl it, which 
they did the next day. It was a number of days bcforo they could 
muster courage to  set her again, and, Then they did, they set around a 
small school with better success. 



48 BULLETIN OF THE UNITED STATES FISH .COMMISSION. 

The menhaden fisheries hare been carried on here very extensively, 
catching them, before the oil factories were using many, expressly for 
bait and for t h e  farmers, the farmers using them very freely, Mr. Abner 
Chase using, to my linomledge, 3,000 barrels a year some years (and 
his son has told me that his father used one year upwards of 4,000 bar- 
rels of menhaden fish) €rom 1840 to 1857. There were from 500 to 600 
vessels a year after bait in Narragansett Bay, bank fishermen from New 
London, Conn., and mackerel and cod fishermen from Massachusetts 
and Maine, taking from 25 barrels to 150 barrels, some of them taking 
bait two or three times in a season, paying from 25 to 50 cents a barrel 
for them. There are not nearly as many vessels coming here now after 
bait, because they can get the bait a t  their own homes. Capt. Benjamin 
Tallman, of this place, formerly tools the lead in the fishing business, at 
one time running four gangs, but, at present, the business is carried on 
more extensively in Tiverton, B. I., Joseph Church & Go. taking the 
lead. I commenced fishing in the year 1847 and fished with Capt. 
Nicholas Tallman, the most successful fisherman of his day. We fished 
twelve springs at Seaconnet Point, with traps and purse-seins, for every 
kind of fish that came along. It was my duty to be off on the water 
with a small boat with another man, and look down in the water around 
the trap, and to see if there mere any fish that were likely to go in the 
trap. I observed that everything and all that came along in the spring 
always Came from the southwest and went northeast invariably. The 
first fish that usually came along would be herring and shad, next tautog 
and flounders, and, in a few days, striped bass and sea-robins or wing- 
fish. About the same time scup and sea bass, squid, menhaden, and 
mackerel came, and every kind of fish full of spawn except men- 
haden. I have taken a fish out of the trap many a time and put i t  in 
the water, and headed it up the river, and, as quick as I let go of it, 
it mould turn a t  once and go down the river northeast, Batisfying me 
that the first run of fish, of every kind, belonks east of Rhode Island. 
I never knew of a round mackerel to be caught three days after horse 
mackerel made its first appearance. I have seen a great many horse 
mackerel and have caught a great many, but never saw any signs of any 
spawn in them. When menhaden fish first come, they seem to be about 
6 inches to 12 inches or more apart, very thin, not in schools, always 
going east, and in about a week after their first appearance they come 
along in large schools. That body of fish would be four weeks or more 
going by Rbode Islslnd. The next body of menhaden that came dong 
were smaller fish aud came very dow and worked in the rivers. Horse 
mackerel and sharks were with them. We usually loft the Seaconnet 
Point about the 10th of June and went pursing znenhaden, and oould 
alwaj s catch more than we could sell. In 1858 we had good fishing in 
the spring, but no menhaden in tho summer, and, as there were a num- 
ber of fishing vessels here waiting for bait, we persuaded them to go to 
New London, Oonn. with UB, which they did, and we found three schools 
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of menhaden off New London light, caught them. and baited the vcs- 
sels, and that was all that we could find. From there we went to Green- 
port, L. I., and did not find any there, although we heard of the fisher- 
men hauling some ashore up a t  Jamesport and River Head. That I 
think was the dryest season for my business that I ever saw. Since 
then, most of the time, there has been plenty of menhaden; although 
I think it will average about one year in five, since I commenced, khat 
fish are very scarce. In talking with some of the old fishermen, they 
say by what they heer the menhaden are as plenty now a8 they were 
when they first went fishing. They say that they then had seasons 
when they were very scarce, and also when they were very plenty. The 
fishermen here are all satisfied that the menhaden spawn in Rhode 
Island waters, and the little menhaden that we see here are hatched 
in Narragansett Bay. I went to Maine to build a pogie factory, the first 
one that wap ever built in Maine, in November, 18G3, and had it in run- 
ning order June 10, 1864. The people of South Bristol, Me. told me 
that I would not have any trouble catching all the pogies that I should 
want in John's Bay, that the shores and bays were full of them, and 
that they plagued and bothered them, while they were fishing for 
mackerel, so much that they carried stones in their boats to stone or 
drive them away, but I did not find them so. The fish were very scarce 
in 1864. I got only 4,000 barrels. I cruised off-shore 20 miles and hailed 
vessels. They reported that they had not Been any fish. The same year 
Capt. Albert Grey, of Tiverton, started with four boats and a full gang 
to fish in Maine. He sailed from Rhode Island to Mount Desert, Me., 
but did not see a school of menhaden to set at, and returned without 
wetting his seine. Up to that time there had not been a purse-seine set 
in the waters of Vaine." Therefore, it is very evident that it was not 
the purse-seine that drove the pogies off the coast of Maine a t  that time. 
The first part of the fishing season of lSGG was not much better until the 
4th of August. A t  that time a large body of very large and fat pogies 
came in from off-shore from the southeast. They were not in schools, but  
in one body. I fished betwecathe islands of Damiscow and Monhegan. 
I, as well as my fishermen, thought that body of fish was eight miles 
wide, and it seemed to completely fill the space between those two 
islands, which is about ten miles. Capt. Washborn Olifford, of South 
Bristol, was freighting canned lobsters from the factory a t  Isle a n  Haut 
to Boston that season. He told me that the pogies seemed to be the 
whole length of the coast, and he did not run out of them until he got 
to Wood Island, a distanue of one hundred miles. He said they made 
him think of a heavy shower of rain falling on the ocean; tho ocean 
appeared tp be alive with them. It may seem like a large story to tell, 

* This statement needs some slight modifioation. Though menhaden w6ro scwoe in 
Maine i U  1864, many thousands of barrels were caught. Purse-seines were used in 
theso waters by Oloucester fishermen in search Of menhaden and mackerol as early a8 
1857. 

Bull. U. S. F. C., 8 1 4  
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but, knowing the captain and knowing that, where I was fishing, the fish 
were in one body of about ten miles square, I have every reason to 
believe Captain Clifford’s statement. ’ 

1 honestly believe if the fishermen of Maine had had the experience 
in using the. purse-seine in 1865 they have nom, they mould have 
taken out of the ocean between one and two millions of dollars’ worth of 
wealth in pogies that season. I caught that suiumer upwards of forty 
thousand dollars’ worth with one purse-seine. That body of pogies left 
the 1st of October, and worked gradually to the southeast. Everybody 
must admit, that that large body of fish have lived and passed away long 
before this, as far as we know, without the least benefit to mankind, and 
I also believe that while the present fishing lam is in force it will be the 
means of depriving the fishermen of Maine from taking hundreds of 
thousands of dollars’ worth of fish from the ocean, that are about to pass 
away without being brought into use. There are two schools or families 
of pogies that usually come on the coast of Maine. The first follows 
the coast of Virginia along the shores to Maine, generally going into 
the rivers and bays. They usually get there about the 1st of June. 
They are the same kind of menhaden that me catch in the waters west 
of Cape Cod. About 
the middle of July to the 1st of August (and sometimes later) we h a w  
a school of pogies come inshore from the ocean, fiom a southeast direc- 
tion, and make their first appearance to the east of Monhegan Island. 
These fish are very large and fat; resemble Fig. 3 in the Report of 1876- 
777. They work gradually to the most, sometimes as far a8 Wood Island. 
These fish arc never Sou~lCl to have any spawn in them. They generally 
leave the coast of Maiue about the 20th of September. After cruising 
about some two or three days after they leave, and finding no fish, we 
siart a t  once for Provincotown, Mass., expecting to fall in with thein 
there; but we always find the  pogies, that we get there, with spawn in 
them about 3 iiiches long. It seems that they cannot be the pogies that 
left the coast of Maine, as we never find the large h t  fish in Naine with 
arry sign of sl)ihWr+ and all the pogies we Catch at  l’rovilicetown in the 
fall have spawn in them. My idea is that the large fat pogiea strike off 
the coast of Maine in the fall and do not make the khore again, unless 
they make the Carolina shore (is they make any shore), and the men- 
haden that we have passing along the New England coast in the fall 
are the mme ones that .went east in the spring. They always have 
spawn in them when they return in tho fall, and it is uot i h ~ i  uncommon 
thing to  find spawn in them in Maine. 

There is one inore subject to which attciitioii should be direcieri : 1: 
fished in Gardner’s Bay, New York, five years or seasons froin tho spring 
of 1859 to the fall of 1864. On August 17, lScj2, a school of very Parge 
fat menhaden came into Gardiier’s Bay, which made 14 galloils of oil to 
the thousaIicI of fish without expressing. The next seasou, tho 18th of 
August, the same kind of fi& came again, and since that Mr. C. W, 

They resemble Figure 1 in the Report of 1876-’77. 
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Miles and Mr. Henry E. Wells have told me, that the same kind of fish 
have made their appearance in Long Island Sound, making 18 gallons 
of oil to the thousand fish. This is much fatter than any that I ever 
knew in Maine. 

PORTSMOUTH, It. I., January 24, 1SSO. 

FISll CULTURE I N  NEW ZEATbAND. 

B y  R. J. CREIGHTON. 

SAN FRANCISCO, C ~ ~ . , ’ l l h ’ c ~ y  13, 1881. 
Hon. Professor BAIRD, Washington, D. C. : 

DEAR SIR : I have to apologize for not returning your circular inqui- 
ries relative to fish-culture sooner; but, as I was only personally inter- 
ested in the colonial work of fish-culture, I was unable to do SO satisfac- 
torily. 

I have, however, received some information from New Zealand by the 
last mail which may prove interesting to you. 

Mr. J. C. Firth, of Auckland, president of the Acclimatizabion Society 
tliere, writes to me to state that “Salm011 have been caught in Wairoa 
River, about ten miles south of Auokland City. They have also ap- 
peared in other rivers, notably tho Thames, in isolated cases. [The 
Thames is a large navigable river about fifty miles bouth of Auckland.] 
I must confess to some disappointment,” he adds, ‘Liu not seeing more 
salmon, and I can only account for the circumstance by supposing that 
one of our native fish, B most voracious fellow, the kawai,’ has dcronred 
the young fish on tho banks. I am glad to be able to report that the 
whitefish’ €rom Lake Michigan have been seen in considerabl~ num- 

bers in Rotorua, Tarawers, and Taupo Lakes.” 
I n  explanation I may say that tho first salmon ova (about 30,000) 

rc%ched Auckland in 1874 or lS‘i5, I am not sure which. 
few wore hatched out and placed in the Wairoa. A t  the close of IS‘iG, 
I had the honor to open a correspoudence with you on the subject of a 
further shipment of salmon ova through Cross S; GO., San Francisco, 
and this and a third shipment were made, the ova being prctty widely 
distributed north and south. I have had a note from Mr. Far,  secre- 
tary of the Acclimatization Society, Christ Church, New Zllaaland, in 
which he states that a salmon had been caught in one of the Canter- 
bury rivers, and similar reports have come from inore sontlierly dis- 
tricts. Mr. Parr also reports that 30,000 young whitefish- had been 
hatched out in the society’s hatching-bouse, and pIaced in a mountain 
lake, and were doing well. 

Tho whitefish deposited in tho largo la’kes o€ 0tag.0, in the south of 
New Zealand, have not showed themselves, but, as the conditions are 
favorable, I have no doubt they aro doing woll. 

Of these 
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A small shipment of salmon ova was made to Sir S. Wilson, of Tic- 
toria, I think, and they appear to have succeeded, as I noticed, some 
months ago, that a 7-pound fish was caught and had been ,served a t  a 
banquet to the Marquis of Normanby, the governor, arid other guests. 

From this you will gather that the acclimatization of United States 
fish in New Zealand and Austral?& had been successful. English brook 
trout, Eastern and California trout, have likewise been introduced with 
great success in New Zealsnd ; also English carp. 

Cat-fish were landed alive in Auclrland from San Francisco, but what 
became of them I cannot say. I fancy that from an ignorant prejudice 
they were permitted to perish. These were forwarded by Dr. Hugh 
Craig, agent New Zealand Insurance Company for the< Pacific coast. 
Mr. Craig has also made two attempts to send down edible crabs from 
this State by mail steamer, The first attempt failed; I have not heard 
the result of the second. 

There are several private fish hatcheries in New Zealand ; one owned 
by Mr. W. Johnson, of Opawa, in Canterbury, being the best known. 
He has introduced Eastern brook trout, and he wrote to me, that he had 
been successfd in crossing the English and American trout, and that 
the young cross-breed grew faster and larger than either variety. 
Whether he has established a new variety of fish I cannot, of course, sap. 

In California, Mr. Iteddiog, and the other gentlemen of the Fish Com- 
mission, will be able to inform you fully of what is being done by 
private enterprise. My own idea, however, is that far too little atten- 
tion is paid to this matter by the State legislature, the appropriation 
for the fish commission being wholly inadequate, and I don't think 
very inuch is done by private individuals. They want to be educated 
up to the point of appreciating the industrial and ecouoniic value of tho 
patriotic work in which you and the subordinate fish commissioners are 
engaged. 

I inclose a newspaper clipping bearing upon this subject, which prob- 
ably you have dreacly seen. 
' I regret very much that I ani not able to  give you more cxplicit 
information on this subject, but these general statements will serve to 
show the importance of the United States Fish Commission to foreign 
countries. 

I should add here that, whereas California salmon have succeeded in 
New Zealand and Australia, the English salmon, introduced much 
earlier, were a failure. 

I am, very respectfully, 
R. J. OREIGHTON. 
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AMERICIAN BIRDIS, ANIRIAL% AND F 1 S R E S  F O R  NEW ZEALANDERS. 

[Estmot. ] 

The persistent efforts of New Zealand in the Work of accliniatixation 
deserves the utmost commendation. Half a century ago there \Tere no 
domestic animals iu that COUutr9, except a few herds of cattle a1ld 
horses introduced by the early missionaries a t  the Eay of Islands, liear 
the extreme north of the northern island. The celebrated discoverer, 
Captain Cook, had introduced sheep and swine half a century earlier, 
but the sheep very soon perished. The swine, however, hicreased 
rapidly, and fiecame a nuisance to ShOq.l,-f~~IIierS after the colonization 
of the coiintry, rewards being paid for their destruction as if they 
were noxious vermin. The colony was founded in 1840, and the uatives 
had then barely abandoned their cannibal practices-desolating inter- 
tribal wars having lasted till withill a few years of that date. Since 
then, the progress of the countrJr has been the most reniarlrable on 
record. It has succeeded in acclimatizing 1mrl;v 811 the game birds of 
the old and new worlds. California quail are illore plentiful there than 
in tliat State. Pheasants, grouse, partridges, etc., afford excellent 
sport, 'the several provinces competing with each other in the Ivork of 
accliinatizing them. The song-birds of England fully represented, 
and these, with tho native songsters, l m h  ~1OUlltaiii and plain vocal 
the year round. Prairie chickens and mouutain quail have lilrelvise 
been introduced, sixteen of the latter birch Out Of twenty-two recently 
sent to Nelson by Rbbert J. Creighton, ageIlt of the colony, having ar- 
rived there, These birds were forwarded from Enligraut Gap b~ J. B. 
Chinn, who took great interest in the matter. Deer-stalking is now 
possible in many parts of New Zealand, red and fallow deer having 
been introduced and increased wonderfully. The rivers are full of 
English and Califorllia trout, eastern trout being lilrewise represented. 
In  the 8an Francisco Post particulars were published of a cross between 
eastern and English trout by Mr. Johnson, of Opaiva, in t h e  Canterbury 
proviuce of New Zealand; the hybrid growing larger and faster than 
the pure fish of either variety. California salinou have lilremise been 
acclimatized, and are in allmost every river Of :%ny vOlUlUC in the islands. 
English salinon are established iu New ZCd~iid, also sa1lmon trout. The 
latter fish has increased very fast, and is ]lorn 1)urchasable in most of 
tho markets of the colony. But the great intorior lakes of the country 
arc comparatively without' fish; indeed, in several of them aud tributary 
rivers fish-life Cali scarcely be said to exist. To remedy this defect two 
attempts were made to stock the lakes with whitefish from Lake Michi- 
gan. These attempts failed in the cO1OnY from local causes. This year, 
however, another effort is being made on a much larger scale than 
formerly. Mr. Creighton has avrauged for the shipment of over . 
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20,000,000 whitefish eggs from the fish-hatching estahlishinent of Frank 
N. Clark, PTorthville, Mich., by tho mail-steamer hustr:Llia. The eggs 
will be packed in mountain ice, and carefully matched during the 
voyage. On their arrival a t  huckland they will be transferred to a 
colonial steamer, preparations having been made for their reception and 
distribution throughout the colony. Mr. Clark kindly formarcled to Mr. 
Creighton models of his patent hatching-boxes, and these are already 
in the colony, so that no hitch will occur in this regard. Mr. Clark 
telegraphed from Omaha on the 15th that the eggs had been shiplml in 
good condition, and would arrive in San Fraiicisco on the 10th. Mr. 
Clark came with the shipment from Northville to  Omaha, to insure 
against any damage or accident en route. The friends of acclimatiza- 
tion in this State will be gratified, no doubt, at the success of the ex- 
periment. Of the Australian group of colonies New Zedand is inore 
closely identified with this country than any other.-(Xrank Leslie’* It- 
lwtrated Newspaper.) 

CARP IN TIIE HUDSON RIVICR. 

By E. E. SMEARS. 

.COXSACKIE, GREENE COUNTY, NEW YORK, 
January 26, 1881. 

Prof. S. I?. BAIZD, 
U. 8. PisA Commissioner, Washington, D. C. : 

DEAR SIR: Will you please send me your last rgport. If you have 
anything special on the carp, please send that also. Are there any 
carp in the Hudson River 8 I find in 6‘ Transactions of the American 
Institute,” dated 1850, page 397 : 

6‘ Mr. MEIGS. We ark pleased to see among us Captaiii Iiobinson, of 
Newburgh, who brought tho carp from England several years ago, thus 
conferring a great benefit upon his country by adding a fish before that 
unknown in our maters. 

4‘ Captain ROBINSON. I brought the carp from Prance about seven 
years ago, put them in tho Hudson River, and obtained protection for 
them from our legislature, which passed e law imposing e fino of 850 
for destroying one of them. I put in gold-9sh at the same time. Now 
6ome of these carp will weigh two pounds, and some of the gold-fish, 
which are a species of the carp, are quite large, S O J ~ I O  of them being 
pure silvery white. Both kinds are multiplying rapidly.” 

I notice that the gold.fish are quite plenty in the river in this viciiiity; 
also a fish about the size and shape, which is called a silver-fish, but they 
do not correspond to Captain E’s description of‘ the silver.lish. These 
are nearly or quite as dark as a rock-bass. I have seen none that would 
weigh over one pound and a haIK When caught in fykes by the fishermen 
they are usually pronounced unfit to eat and thrown back in the river. 
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However, last fall I saw them peddled through the streets, and the 
fishermen told me they could catch scarcely any other liind, and they 
sold as well as perch or bass. I have not had an opportunity to taste 
any of them, therefore am no judge of their flavor. 

Eespectfully, 
E. E. SHEARS., 

BUGGESTLONB T O  PIS11 CULTURISTS. 

By G A R B I C H  RI. I I A R D I N G .  

\~rILImS-BARRE, l’A., January lG, lSS0. 
Prof. SPENCER I?. BAIRD, 

U. 8. Commissioner of Fisheries : 
n h  DEAR Srit : I n  reply to your esteemed favor of recent date, per- 

mit me to say that for ten years past and upwards public attention has 
been largely directed t-broughout the Northern States of the Union to 
the subject of fish-culture. Fornierly the interest felt in this matter 
was mostly confined to sportsmen, b u t  the rapid increase of population, 
the growing necessities for food, added to  the fact that our forests wore 
fast passing away, our mountain s t ream and wooded lakes dennded of 
their shade and.conrertei1 into Other than purely nature’s uses, have, alto- 
gether, awaltened a geriernl interest in the subject: \illile tho actual 
number of those persoiidly engaged in fish-cnltarc is limited, yet the 
whole mass of our people inay be said to be looking now with encour- 
aging favor upon the enterprise. 

Iudividuals associate together in a Sort Of p n s i  corporation and pur- 
chase ponds and iiilnnd lakes, rent creeks and even small rivers, stock 
them with fish of various kinds, alwnys obsorving, however, adaptabili- 
ties both as respects tho waters and the fish. Th17S sport and supply 
go hand in hand. Nor are the OWIierS O r  controllers of such waters 
alone benefited. These ponds a i d  inland lakes are tlie sources which 
make up the rivers that flow, often in large voluine elid for great dis- 
tances, through the country to the sea. They too become stoclred, teem 
with choice fish. The public at large thus have brought within their 
reach, without cost, the sport aud supply which, jii tho beginuiiig, 
seemed designed only for the fow. 

In order to have the most satisfactory results from this system of 
buying or controlling ponds and inland lakes, eximience has shown 
that the outlets should be secured by a galvanized-wire screen of a mesh 
not greater than three-quarters of an inch in size. If brook trout, black 
bass, or pickerel bo tho fish with which any such mter  is stocked, tho 
m a l l  fry, appearing generally the first year but surelg after the second, 
-1 find their way through the meshes of the screen in numbers SUE- 
ciently great to stock abundantly in three or four years every comming- 
ling and suitable water below. Brook trout, however, should never bo 
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placed in a pond or small inland lake along with either black Bass or 
pickerel. They are the fish of fishes, and deserve to have a domain ex- 
clusively to themselves, always excepting the & m o w  and possibly the 
shiner. These latter are the natural if not necessary food for brook 
trout. Indeed, the culture of all three. together is always advisable. 

Black bass and pickerel may be placed together in any natural or 
artificial reservoir large enough to be dignified as a pond, though the 
former will thrive much better where the water is not less than from 12 
to 30 feet deep, with rocky shores and a rocky or gravel bottom; the 
latter will thrive in a less depth with mud for a bottom and marshes for 
surroundings. Cultivated together, each will prey upon the other, but 
the black bass will get abead a t  last. 

The easiest and of course the best, indeed the only, fish to cultivate 
in rapid and mountain streams is the brook trout. And yet in the States 
of Pennsylvania and New York, or a t  least in the newer portions of 
them, the streams best adapted for this purpose are absolutely valueless 
for the cultivation of any sort of fish whatever. Most of the creeks and 
small rivers rise and flow through forests of pine and hemlock. They 
are dammed up a t  intervals and set back in some instances for distances 
varying from one to four miles. Chat  bodies of water :we thus accu- 
mulated, and into these, especially in the winter time, millions of logs are 
thrown, some 12 feet in length with a diameter from 8 to 40 inches, and 
some anywhere from 12 to 40 feet in length with diameters correspond- 
ing. Spring time comes, and in atldition to the melting snows and the 
usual rains of the season, which of themselves commonly swell these 
streams into torrents, the gates of the dams are hoisted and these logs 
plunge along through gorges a t  a frightful rate down towards the places 
of lumber 'manufacture, tearing away banks and overhanging shade, 
filling up natural holes for fish rest and hiding, and destroying in one 
way and another a11 fish-life outright. Ihen  with such floods of natural 
and stored waters the weight of lumber is often so great that a l'drive'7 
of only a few miles is attained. The dams are closed again, myriads of 
little fish that have taken refuge in overflows or pools formed for the 
moment outside of the main channels, dio as the waters recede. The 
logsjam, as it is called, and, piling one upon another from shore to shore 
for miles, they sink down crushing to death the large fish iu great num- 
bers. This work of incidental fish-destruction is repcated from day to 
day, and will continue to go on until lumbering of this sort shall be at 
an end. I n  the mean time all attempts a t  fish-culture in streams of this 
character may as well be abandoned. Success will be impossible. 

I have thus, sir, given you my vien;s and the results 'of my observa- 
tions appertaining to the subject which, I am rqjoiced to see, you have 
60 much at heart. 

Very respectfully, 
GARXICR M. HARDINQ. 
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A GERMAN VIEW O F  THE AMERICAN SECTION I N  THE BERLIN 
FISHERY EXIIIBIFION. 

B y  DIRECTOR IIAACIL 

[ Trandatioii. ] 

[From ( 6  Referat des Herm Dircktor h a c k  iibcr die Intcruationalc Fischcrei-AusL 
stellung zu Berlin." (Rcport of Director Haaolr 011 the lutur~~utioual Fishory-Expo- 
sition at Berlin). hletz, 1SSO.l 

Everything which America had sent was on a magnilicent scale. The 
American exhibit was distinguished by the enormous iiumber of objects 
placed on exhibition, giving not merely a faint image of the fisheries, 
but a complete view of the fresh-water and salt-water fisheries, for the 
greater part in original representations. The American exhibit was 
moreover distinguished by the neat workmanship of all the objects and 
by an exemplary arrangement which in all particulars showed the prac- 
tical man, It is impossible to enter into details, as this would ta,ke up 
our entire space, for the American department mas a complete fishery- 
exposition in itself. 

We shall, therefore, only cast a rapid glance a t  the numero~s boats, 
both originals and models, examine a 1ittlC more closely the 6' dories, 7) 

so much admired by all CODnOiSSCUrS, learn to know thd portable canoes 
of the Indians and trappers made of bark and skins, admire the truly 
magnificent scientific collection filling several rooms, and finaily devote 
8ome time to the department of pisciculture. 

Much of t,he apparatus on exhibition was already known to us, as for 
about three years we have imitated the Americans in this respect; thus 
we know the Holton apparatus, the Wilmot hatching-funnel (really, as 
we now learn, invented by the well-known American pisciculturist, Fred. 
Mather, who twice already has safely transported eggs of the Ualifornia 
salmon to Europe); the Seth Green shad apparatus, &c. But lost 
in astonishment we stand before the large model of the Fish-hawk, a 
large steamship specially constructed by the American Government for 
purposes of pisciculture. This steamship contains, both in its interior and 
on its sides, hundreds of large pieces of apperatus for hatching fish-eggs. 
The steam-engine partly serve8 for pumping 1111 the mater, thus producing 
a constant current of water through all the apparatus inside the vessel, 
and partly for moving to and fro in  t h e  water the apparatas attached to 
the sides of the vessel, thus vivifying the germs of the eggs. This govern- 
ment steamer visits the principal fishing-stntions during the spawning- 
8eason of the shad-% fish closely rescmbling our '' May-fish 77 (AZosa)- 
takes up hundreds of' millions of impregnated eggs, develops them further 
in tho manner described above, and, when tho young fish have been 
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hatched, sets them outinthe most suitable places. This steameralso goes 
out tosea and hatches millions and millions of the finest salt-water fish. 

With all our piscicultural efforts we must confess that we felt very small 
when viewing this grand Americm exliibit j and the magnificent results 
obtained in America are a sufficient guarantee that this is no “Ameri- 
can humbug.” For the present we can certainly do no better than to 
strain erery nerve and imitate the example set us by tlie Americans. 

PEAT-EOGB AB PIBH-PONDH.* 

[From I L  Oeaterreichisch-Uugariselie Fischcrei-Zeitlmg,” volume IV, No. 1, Vienna, 
Jaiinary 1, 1881. 

The proprietor of the establishment Pichthof near &Yettin has shown 
how easily and with what little expense fish-ponds can be made, and 
how well it pays to stock them with young fish; for his pond, with an 
area of one-fourth acre, not only supplies his large family mith food, but 
also yields him a very fair revenue. Nine years ago he commenced to 
dig peat from a very barren piece of ground. The peat was found to 
rest on a layer of lime, which he likewise utilized. When the spring- 
water began to overflow the ground, he got a peat-raising machine, mith 
which he took out all the lime and peat. The very first p a r ,  this 
thoroughly exhausted peat-bog and lime-pit was stocked with one-year 
old pike, perch (Perca ;Ruuiatilis), bleak, tench, and bastard carps 
(Cyprinus curassius). During the first five years these fish were me11 
protected; and four years ago he commenced to catch fish which mere 
fully matured and particularly fat. Thus he has, among other fish, 
caught with a spear a very fat pike weighing !I$ pounds, which cer- 
tainly must have been one of the fish with which the pond was stocked 
in the beginning, which shows that it had increased about one pound 
in weight per year. Tho pond in question has now an area of one-fourth 
acre and an average depth of 12 feet. The banks are rcry steep down 
to the bottom, and the water is spring-water, which, through subterra- 
nean channels, comes from the neighboring pine forest of Leba. The 
mater flows o f f  through a drainihg ditch; but fish cannot escape in that 
way, as the outflowing water has not sufficient’ depth. The pond seems 
to contain an abundance of fish-food. The water rests on the charac- 
teristic lake-bottom; the steep banks, going from bottom to top, show 
first a layer of marshy peat about G inches thick and utterly worthless; 
on this rests the marsh-line-a mfiss of sweet-water sliolls--3 feet thick; 
next comes a layer of very valuable peat, 7 feet thick, and on the top 
of this a layer of drift send, 2 feet thick, overgrown with grass. The 
sides of the pond therefore contain lime, peat, and sand. From these 
sides, perhaps also from the supply of forest water entering the pond 
through subterranean channels, the fish obtain their food; for they are . ____- 

“Torfgruben ala Fiahtoiche.-Tr~uslatsd by I-IGRMAN JACOBSON. 
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not fed, and it is scarcely probable that the excremont of geese, which 
during summer wander about the banks and swim on the pond, and 
consequently feed altogether on grass, furnishes any food for the fish. 
Some water also flows into the p o d  above ground; along the edges 
grow Glyceria $uitans and Juncus, and Confermx rest upon the water. 
Fishing in this pond is carried on by means of bow-nets, a seine, and 
spears. Large pike and perch do their share to  prevent tho over- 
crowding of the pond. This pond furnishes another proof that every 
exhausted peat-bog may be used as a fish-pond, if it contains water. 
Such bogs, however, must admit of fishing; no edges of peat should 
therefore be left, and the refuse should not be thrown into tho 
pond, but carried away and used as manure. Such ponds, which have 
formerly been peat-bogs, are found in many places, and are absolutely 
useless as long as not stocked with fish. Every farm might have fish- 
ponds, if people would take more interest in this matter, and would 
display more energy in transforming these exhausted peat-bogs, over- 
grown with poisonous weeds and full of parasites, into fish-ponds, 
yielding a revenue. 

CASTRATING W I S H . ”  

By HERR WEDDIGE. 
[From L i  Deutsohe Fi~cherci-ZeitIlllg,” VOllImt! iV, NO. 1, Stettin, January 4, 1881.1 

The writer of these lines has Years ago spoken to fishermen and 
advised them to make experiments regarding the possibility and prob- 
able success of the castrating of fish by removing the roe or the milt. 
This matter has also been spoken of in the (‘ Dentsche Fischerei-Zei- 
tung,” p. 483, but, as far as known to the writer, no such experiments 
have been made. It is probably not very difficult to remove the roe or 
milt from live fish, but of course it  mill be necessary to exercise great 
caution in doing it. The belly would hare to be ripped open with a 
very sharp knife, the roe or milt would have to be loosened very care- 
fully without injuring any other organs, and tho cut would finally have 
to be sewed up with the greatest care. It is probable that the wound of 
a fish treated in this manner will heal very soon. The autricious mat- 
ter which would otherwise have served for forming roe or milt will cer- 
tainly cause a more rapid increase of flesh and fat, and therefore an 
equally rapid increase in the weight of the fish. For such experiments 
young, but full-grown, fish should be selected (perhaps two or three year 
old trout) whoso generative matter has not yet been fully developed 
(the time for trout would thereforo be April and Alay). None should 
engage in such experiments but those who possess the necessary leisure 
and knowledgo. If such experiments should prove successful, the cas- 
trating of a large number of fish will possibly prove an advantage to 

* “ Xastrirung von liiicrclien.”-Tran~lstod by HERMAN JACOBSON. 
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tAe owners of closed fish-ponds. It is of course impossible to say in 
advance whether such advantage would be commensurate to the trouble 
and probable loss of fish by unsuccessful operations. Only the more valu- 
able fish, e. g., trout, and perhaps carp, would be fit subjects for such 
experiments. 

NOTE.-We have received the following letter on the same subject : 
L1 Referring to the question whether it is possible to castrate fish, in 

Nos. 52 and 53 of the 6 Deutsche Fi~cherei-Zeitung~~ I would observe 
that the idea is not a recent one. Thus the author of Wohlbewalwte 
Pischgel&mrisse oder deutlicher Vntcrriclht von der grossen ,Nutsbarkcit 
der Fkcherei, wie auch von der Fiselre Natur uncl Bigenschaft; nebst 
einer Anweisung, wie sie bequem xu fangen, und su. welcher &it man solclhe 
am Besten halte 7 (Well preserved. fish-secrets or plain instructions re- 
garding the great usefulness of fisheries, also regarding the nature and 
quality of fish j accompanied by hints how to catch fish in the easiest 
manner, and during what season they can best bo kept) j 2d and im- 
proved edition, Nuremberg, by George Bauer, 1758, in the chapter 
entitled l On the Castrating of Fish ’ (von der Versolhneidung der Fisehe), 
gives the following extract from Histoire de I’Acadenrie des Bciences 
1742, Observations de physique V’ : Mr. Sloane, the former President 
of the Royal Society of London, has written to Mr. GeofYroy, towards 
the end of December last, that an unknomu person had revealed to 
him the secret how to castrate fish and ineke them grow fat thereby. 
This person, who originally was nothing but a net-maker, and had 
formerly lived 5 or G miles from Mr. Sloaue’s country place, had built 
up a considerable trade in fish by his skill in managing them. This 
strange communication excited the curiosity of the naturalist, and 
the fish merchant-ofliercd to show him the experiment. He took eight 
bastard carps (Cyprinus carassius), a, species of small carp which had 
recently been brought to  England from Ilamburg, and placed them 
into two large vessels filled with water, which was renewed once or 
twice during the experiment. He began by opening one of these eight 
carps with a knife, and showing Mr. Moane the ovarium which opens 
into that part which is called 6 the cloaca.’ He thereupon cut open an- 
other carp, laid bare the ovarium, and closed the wound with a piece of 
a black hat. The carp which had been cut were placed wit4 the other 
six, but did not seem able to swim as well as the rest. They were finally 
all thrown into a small pond in Mr. Sloane’s garden, which is supplied 
with water from a neighboring river, and where, he thinks, they were 
still living a t  the time when he wrote to Mr. Geoffroy. Further infor- 
mation is not given. This man, whose 11i~1110 is Samuel Tull, promised 
Mr. Sloane, that in spring he would invite him to a dish of cut fish, which 
were said to excel other fish in flavor as much as a capon a common 
rooster, and as a cut ox an uncut one. As there is much similarity 
between land animals and fish, it is probable that castrating has tho 
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same effect upon the latter, and Mr. Sloane thinks that this discovery’ 
should be further investigated, and that it may serve to give a finer 
flavor to fish, and to prevent their too rapid increase in fish-ponds, where 
their number is too large as it is.”’ 

OSNABRUCII, Deceinber 16, lSS0. 
WEDDIGE. 

TIIE INTRODUCTION OW STRIPED BASS INTO CALIFORNIA. 

BY s. R. THROCHRIORTON. 
SAN FRANCISCO, November 12, 1880. 

Hon. SPENCER F. BAIRD, 
u. 8. Commissioner Fish and Fisheries 

Smitlbsoniaiz Instit?&tion, Washington, D. C., 
DEAR SIR : I have from unavoidable causes been compelled until now 

to defer addressing you upon the SubjOCt of the transporting to, and’ 
acclimatizing in, our waters t’he striped bass of your coast. 

I have long had the impression, that the groat bay of San Francisco, 
together with the bays of Sxn Pablo and Suisun connecting with it, 
and the number of croelrs running into them, affording a variety of 
qualities and conditions regarding temperature and saline properties, 
together with feeding material, would be well adapted to tho propaga- 
tion and growth of the striped bass. 

Having this in view, I la,st year opened a correspondence with Mr. 
Livingston Stone upon the subject of attempting tho tkansfer of some 
small fish at  the time of the bringing on of the lobsters. Many ditIi- 
culties presented themselves in rhe matter of obtaining the small fry of 
the striped bass, which resulted in my suggesting to im. Stone the proba- 
bility of obtaining them in the exhreme headwaters of the Nawsinlr or 
Shrewsbury River, in New Jersey. Mr. Stone sncceeded in obtaining a 
small number at the place designated by me, and, with his usml skill, 
brought them safely to this coast and deposited them at  the hwad of the 
straits of Carquinez, the turning point of tihe fresh and salt water. 

Some cjix or seven months after the time of placing in the wntcr I 
heard that one of 8 inches in length had been taken in tho bay of Mon- 
terey, which is about one hundred miles south of this, and is an open 
roadstead on the Pacific Ocean. All of the circumstances were of so 
doubtful a cliaracter that I gave the rumor but littlc attention, until 
about rhe 1st of July, eleven months after the plantiug of the young 
fry, a t  the time about lg inches in length, in the straits of (Jurqninoz, 
there was brought to me a very handsomc striped bass taken in this 
harbor, measuring 12g inches in length and weighing one pound. The 
fish was in the highest condition, the milt full and ripe, and the flavor 
fully up to tho best specimens of the fish a t  the East. The oxceedingly 
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rapid growth, indicating the adaptability of the waters of this bay to 
this development, together with the immense amount of shrimps, which 
abound in this bay and furnish abundant food, have, I must acknowl- 
edge, infused me with almost an enthusiism to have this valuable fish 
brought here in sufficient numbers to insure the breeding of them. I 
have heard of some experimenta hax7ing been made in breeding them 
artificially. If that  can be done, we might, of course, bring them out as 
easily and in as great numbers as we now do shad, and my object in now 
writing you is to ascertain the probability of such an efl'ort being suc- 
cessful. 

If it cannot be done our only course must be to enlarge upon and 
extend the experiment of last year. The small fry can be obtained in 
the fresh-water heads of the Navesink, the Raritan, the Passaic, the 
Hackensack, and, in fact, all of those small rivers which flow fTom the 
New Jersey coast into the Atlantic and the bays emptying into it. ,Will 
you be so kind as to give the matter some thought and let us have the 
benefit of it? The shad are a success, and we feel satisfied that so soon 
as they shall have reached sucIi numbers as to insure contact we shall 
breed them in abundance. 

With much respect, I remain, yours truly, 
s. R. THROCEMORTO~, 

Chairman Calvornia Fish Commission. 

THE SELF-PICICEIC. 

B y  FRANIZ. N. CLARK. 

NORTHVILLE, MICE., February 17, 1881. 
DEAR SIR: Responding to your request for my opinion concerning 

the operations of self-pickers, I submit the following : 
The name '( Self-piclier," as applied to any o ~ ~ a  hatching apparatus 

yet devised, claiming the ability within themselves to completely sepa- 
rate the dead eggs from the living, is a misnomer. 

All self-pickers, so called, are employed in hatching eggs by what is 
known as the bulk method, and the principle on which they arc operated 
is the same in each, This principle is based OR the supposition that all 
bva of confervoid growth, which are, for the most part, lighter than the 
live eggs, can be driven or separated from the latter by a properly 
adjusted current of water. But, when we consider that a small percent. 
age of the dead eggs possess no greater buoyancy than the live ones, 
and consequently a current of water, strong enough to drive off all of 
the former, must necessarily take with it some of the latter, the impossi- 
bility of devising m y  apparatus that will be a complete self-picker or 
separttter will be readily seen. Nevertheless, I consider the method of 
bringing forward the eggs in bulk far superior to any of the hatching- 
box or tray systems now in use. It is practicable, however, to develop 
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in bulk only such eggs the fry of which are able toswim out of the mass 
of eggs when hatched, or are light enough to be thrown out by the 
current of water. No objections on this score can be raised to this plan 
for hatching ova of the whitefish (Coregonus albus), or of tlic shad (Alosa 
sapidissima). 

Of t h e  several appliances which have been invented for hatching eggs 
by the bulk method, those most prominent, and which are undoubtedly 
the best, are the Mather & Bell cone, as iniprorecl by Major Perguson, 
and the Chase hatchingjar. 

The cone has been used exclusively for hatching the shad, while the 
jar has been confined to the whitefish work, with the exception of a 
single experiment wiLh shad-eggs, where i t  W ~ S  found to work very well, 
but mu& be tried still further before it can claim equality with the cone 
for shad work. 

The cone, too, with the 6‘ Clark” gate attachment, would, in all prob- 
ability, equal the jar for hatching eggs of the whitefish, but liss not been 
sufficiently tested in this direction to warrant its introduction without 
further experiment. 

The jar, although but recently introduced, has lar&ely displaced the 
hatching devices for whitefish work hitherto in use, and, when its merits 
are norc fully understood and apprecbted, mill, think, entirely super- 
cede all other appliances for the work in question. With its use one 
man can ta&e care of 20,000,000 ova, and thus its great economy, as 
compared with any hatching-box ever iiivented, will be readily apparent. 
This great difkrenco in its $mor may bo credited to the fact of its being 
80 constructed and operated as to collect for the most part the eggs of 
confervoid growth a t  or near tho surface of the mass of eggs, whence 
they are easily removed. Thus it will be seen thibt they are “partial 
separaters,” but not self.pickers?’ 

But  this partial separation of the dead eggs is a merit of no small 
proportions, as but little time is required for their removal when massed 
together, while the small pcrcontsge of dead eggs reinaining unseparated 
is rendered powerless to harm the living ones by the constant current of 
Water,, which keeps the wliole mass of eggs in ever-changing motion, 
and thus protects the latter from tho contaminating influenoes of the 
former. It may be stated, as an actual fact, that where water of a tern- 
1)erature not exceeding 400 P. is used, in consequence of which the con- 
fervoid growth is coinparatively slow, a large 1)ercentage of dead eggs 
may be allowed to remain or collect in a jar without jeopardizing the 
lives of the remainder ; but the practice of itmoving a11 extraneous 
eggs collecting at the surface is to  be commondecl. 

The method employed by Mr. Chase, iuveiitor of tlie jar iu question, 
for removing these eggs, is to augment and tliercbg strengthen the cur- 
rent of water in the jar to that degree iiecessary to force the mass of 
eggs upward until the surface is on a level with’ the mouth of the jar, 
the gate being raised in the mean time to allow tho surface eggs to float 
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off. But the most careful manipulation mill  fail to prevent the escape 
of many good eggs with the bad ones when this plan is pursued, as tho 
liue of separation betveen the two is uot distinctly drawn. 

I have found that a great saving of time, as well as eggs, can bB effected 
by using a glass siphon to draw off the surface eggs. I have also used 
the siphon very successfully while operating the cone in shad hatching. 
No nicety need be observed in this process, as all eggs lhus separated 
can be placed in a separate jar, when, in a few moments, a solid layer 
of eggs of confervoid growth will collect on top and can be readily 
siphoned away unattended with the loss of any good eggs, while the 
latter can remain in the jar to be manipulated as before when necessary. 
Other ways of assisting the jars to eliminate the extraneous eggs have 
been tried, but I have found the siphon plan to be by far the most es- 
peditious and need not result in the loss of R single good egg by throm- 
ing away. This plan, then, consists essentially in collecting the surface 
eggs from the jars as often as may be necess%ry or desirable and con- 
densing the same into one or more jars, from whence the most of the 
dead eggs can be.removed without disturbing the good ones ; by thus 
completing, with the aid of the siphon, the natural operations of the jar 
in separating the bad eggs from the good ones, the tedious and expensive 
process of picking out the dead eggs with.nippers is done away with. 

I n  any method of incubating eggs wherein they are stationary, as 
with the hatching boxes and trays, a slimy coating will be found adher- 
ing to the eggs which must be washed away as often as may be neces- 
sary; and for the same reason, the trays, boxes, and troughs also will 
require an occasional cleaning. Anct again, when the eggs are hatching, 
the trays require a daily manipulation to dislodge a portion of the fry 
and shells which will not escape through the meshes. All this work 
is unuecessary when the jar is used ; the constant motion imparted to 
the eggs by the current of water keeps them bright aud clean, and when 
hatching the fry and shells are, by the upward current, drawu out 
through the mouth of the jar into a tank for their reception, the gate a t  
the mouth of the jar being removed during the hatching season. 

The following suggestions may be of service in operating the jar : 
It should be full of water, and, with its accessories, in position and 

in running order before the introduction of the eggs; but, while they are 
being introduced, it is better to interrupt the water supply of the jar 
being filled, which will prevent the eggs from flowing against and clog- 
ging the wire gate. 

The rqbber connecting-pipe should extend down inside the glass tube 
below the level of the water in the jar, to beep the water free from air- 
bubbles. 

Eggs are sometimes found bunched together on their arrival from the 
spawning grounds; these should be brokeu up before their entrance 
into the jar, a8 the movement of tho water therein is too gentle to acoom- 
plish this end. 
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The little projections or feet at the conical end of the glass tube 
should be accurately ground so as to compel a uniform current to flow 
from all points of the base of the tube. The capacity of the jar in 
question may be stated as 150,000 eggs of the Coregonus albus. 

At the present writing, I have a jar containing 40,000 eggs of the 
whitefish, which sre hatching very rapidly. These are the oldest eggs 
on hand, and their speedy development was brought about by an acci- 
dent. The main conducting pipe sprung a leak, which interrupted the 
water supply of the jar for a few moments only; but as soou as the 
water was turned on again from another pipe, tllese eggs inmediately 
began hatching by the thousands. This shows that when the eggs are 
nearly developed, their constant movement in the jar must not be 
checked if i t  is thought advisable to detain the appearance of the fry 
for the longest possible period. These eggs, however, were nearly ma- 
ture, aud the fry therefrom are lively and vigorous. 

* 

‘ 

Yours, very truly, 

Prof. S .  P. BAIRD, 
FRANK N. CLARK. 

77. 8. Commissioner of Pish and Pisheries, Washington, D. 0. 

COAL ASHES AS A MEANS O F  RAISING MACKEREL I N  PURSE SEINES. 

BV S .  J. M A R T I N .  

Sometimes, when there is a large school of mackerel in the seine, they 
are hcavy on the bottom of the seine, so that it cannot be easily handled. 
In such a case heave a bucket of coal ashes in the seine, and that will 
bring the mackerel to the surface. Captain Coas, of schooner John S .  
McQuinn, told me he had three hindred barrels of mackerel in his seine 
and they lay so heavy on the twine that he could not move the seine 
with twelve men hauling on the twine. He threw a bucket of coal ashes 
in it, the mackerel came to the surface, and they could then easily haul 
the seine. All the vessels that have tried it say it works well. The 
cook saves the coal ashes.* 

METHOD OF USING WILLARJWS PATENT POCKET FOR MACIIEREL. 

B y  S .  J. M A R T I N .  

Capt. S .  J. Martin, Gloucester, Mass., writes in his journal, under date 
of June 30,1881: 

‘6 I will explain how Willard% Patent Pocket is used for mackerel. In  
the first place, there are two out-riggers 9 feet long and 4 inches through j 

* NOTE.-Ashes have boon used, so Mr. Merchant tells me, for several yo:ws, but is 
thrown outside of tho  seine instead of into it, as Captain Martiu thought. Tho objeot 
is to  fkid;hten the fish by making tho wator white, whon thoy rise to the surf‘aae. The 
same result is obtained by the menhaden fishermon by giving II few quick turn8 of the 
Propeller. The fishermen oall it “whirling them 11p.”-J. W. Collins. 

Bull. U. 5. I?. O., 81-6 
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one of the out-riggers goes into the rail a t  the main rigging. There is 
an iron plate on the rail. What the fishermen call a ‘goose neck’ is 
on the inner part of the out-rigger that goes down through the iron 
plate on the rail. The forward out-rigger is forward of the fore-rigging 
and is fixed the same as the after om. There is a guy on the end of 
the out-riggers to keep them steady. The guy on the after one leads 
aft, and the guy on the forward oiie leads forward. The length, the 
distance between the out-riggers on board of a ninety-ton vessel, is 32 
feet. The mouth of the bag is 33 feet wide; iiLs fastened on the out- 
rigger to within 4feet of the end. There are stops on the out-riggers to 
fasten the pocket on, The inner part of the pocket is made fast to the 
rail of the vessel between the two out-riggers. There is a block on the 
outer part of the out-rigger. A block i R  made fast to the rigging, half 
way up the mast, that forms a tackle to the outer end of each out-rigger. 
When the seine has mackerel in it, the pocket ’is made fast to the inner 
part of the seine, the out-riggers are lowered down to the edge of the 
water and the mackerel are poured into the pocket. The pocket will 
hold two hundred and fifty barrels of mackerel. It is made of stout 
twine, I&-inch mesh. Some of the vessels have dressed a whole trip out 
of the pocket. When the mackerel are in the pocket, the seine is ready 
for a new school, All the seiners are having pockets made. All rigged, 
the pockets cost $80. The size of the pocket is 8 fathoms deep, 32 feet 
wide, 14 feet long. 

FIRBT APPEARANCE OIr FISH AT GLOUCESTER, 1881. 

B y  CAPT.  S .  J. MARTIN. 

The herring came May 6, and were small. May 6, the large herring 
came. May 13, the first mackerel caught in trap a t  Xettle Island, thir- 
teen in number. The first tautog were caught May 13 in the trap at 
Kettle Island. Flounders and sculpiu 
first caught April 21. The small pollock came in the harbor May 2. 
Alewives first caught May 13. The first menhaden caught OB Long 
Branch May 6 ,  by Gallup B Holmes’ steamers, of New London; 800 
barrels taken in one day. Finback whales have been plenty since the 
first of April. Schooner Alice, of Swan’s Island, was in Boston Monday, 
with 30,000 mackerel, caught off Block Island. The mackerel are com- 
ing east fast and are of good size. Pollock are plentiful a t  Chatham. 
Two vessels got 35,000 pounds each with soiues; they were schooling on 
top of the water, the same as mack‘erel. 

The first perch caught May 8. 

GLOUCESTER, Buy 18,1881. 
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ON THE PROPAGATION O F  THE STRIPED BASS. 

B y  E. R. NORNY. 

ODESSA, DxL., Nuy 9! 1881. 
Prof. SPENCER F. BAIRD: 

I have read with great satisfaction a correspondent’s account in the 
s e w  York Herald of the 2d instant in regard to your success in the 
Albemarle Sound ; but I find the propagation of the striped bass or rock 
is still as much of an enigma as ever. The correspondent says the fisher- 
men think they have discovered the place where they spawn. 

I;et me here oger a suggestion. Since my last communicatioi to you, 
I have conversed with a gentleman interested in the striped bass, who 
informed me that he conversed with a gentleman from Wilmington, Del., 
who said to him that on one occasion he saw a large female bass cast her 
spawn on the boulder rocks in the viciuity of Wilrnington Creek, Del. 
This is the location where WR supposed those fish spawn from the fact 
that it is here that t,he young fry are first numerously seen. The Dela- 
ware State side of the stream a t  this point is full of loose boulder rocks, 
and the gentleman said the fish seemed to remain and defend her spawn. 
1 have tried to verify the truth of this statement, but have been unable 
to ascertain the geotleman’s name. The only doubt is, the general turbid 
condition of the waters of the Delaware would make it difficult to see 
any considerable distance below the surface; but, perhaps, in the dry 
season of May at  low water he may have seen what is here represented, 
for those large fish venture in very shallow water. If such is the case, 
then your Albemarle fisherman should look for rocky or bouldery bottom 
to find the spawning ground of the striped bass. 

I have not altered my opinion thot tho true mode to propagate these 
fish is to pen up the immature fish and retain them until their maturity, 
both male and female. 

I now have in captivity a sixty-pound female, which I have had 80 
confined for nearly two wecks under very unfavorable circumstmces. 
The pond contains an area of ab6ut half an acre, but is shoal, the greater 
portion not being over one foot deep; but there am acveral rods square 
that contain from three to five feet in depth. The misfortune of this 
Pond is that it takes an extra high tide to put water in it, aud the fish 
has only had fresh water in tho pond but once since its capture. If  provi- 
dence favors me with a few tides to fill the pond with a fresh supply of 
Water, I have no doubt I shall carry it over the spawning time, which, 
I think, will he by the 1st of Juno. The object is riot to propagate the 
fish, but to prove the feasibility of thus keeping them and to determino 
the time of their maturity. If they can thus be kept, and I have not 
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the least doubt of it, I could have furnished this season to a pond both 
male and female fish sufficient, with the same success in hatching as with 
shad, to have produced 100,000,000 young fish of a species second to no 
other in our seaboard waters. As it mas, all the large fish, after being 
captured, were turned loose again to propagate in their own natural way. 

These fish, in confinement, will require a liberal supply of food. I 
have placed in the pond a supply of live herring, as I found on cut- 
ting one open, weighing about 35 pounds, hhat its maw contained two 
large-sized herring, one more than half digested, the other in perfect 
form. 

I hope to have the good fortune to capture this fish on the 1st of June, 
and find it past maturity, and be able to again return it to the bay. 

Yours, &e., 
E. R. NORNY. 

A GEORGIA CARP FOND. 

B y  ABEL A. WRIGHT- 

GRIFFIN, GA., May 14, 1881. 
Prof. SPENCER F. BAIED: 

ESTEEMED SIR: The sketches of my fish pond failed to reach you, 
and I am sorry, because I wanted you to see them and tell me how you 
like my plans, Qc. This pond I built before I ever heard of a carp, or 
saw a drawing as in Hessel’s work, the ideas being my own. The carry 
are genuine beyond a doubt, because there is no earthly chance for any 
fish to get into the pond, no fish being in the streams it empties into, 
and nothing but beautiful clear springs feediug it only a few hundred 
feet off; and there is a large fall, about one-quarter of a mile belo\v, that 
no fish can get above, the water falling perpendicularly over a shelving 
rock. If I go to  
Florida in the fall, I will superintend getting a fine lot of aquatic plants 
and send them to you a t  my own expense. The carp feed ravenously 
on moss that grows in the water ; I had boxes of it shipped to me, and 
I know what I am talking about. I notice one thing, the carp love to 
spawn among the thick masses of weeping-willow roots that grow out 
in the water ; they have great masses of fine fibrous roots. I have seen 
hunclrecls of pounds in the water near the bank where they would spread 
out in the water for yards around; and another thing, a little black 
caterpillar about an inch or more long, with yellow spots, coiues on the 
weeping willow and drops into the water. I have seen the large carp 
lie watching for them, and, when one falls in the water, the carp would 
take him in out of the wet; and also grasshoppers and earth-worms 
thrown into them. I buy damaged crackers from Atlanta by the barrel 

I was extremely particular in regard to this matter. 
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and feed with them; I get them at  two cents per.pound; I hare fire 
barrels now just received. If feeding well will make them grow they 
shall have it. It is funny to see the little fellows eating small crumbs ; 
sometimes a dozen will be around one small crumb and stick to it until 
it is all gone. I delight in sitting a t  my pond matching the fish, and 
they seem to Itnow me and my wife from strangers, judging from their 
actions. I mill make another drawing of my pond and send you if you 
did not get the one sent. Nothing will please me better than to meet 
you and talk fish. I have exterminated the bull-frog and snake t,ribe, 
and all is quiet on the lake at night now, and not a ripple is made by 
his snakeship seeking the tempting frog or fish. 

ABEL A. WRIGHT. 

MOVEMENTS OB YOUNG ALEWIVES (e) fl’OMOLOBUS U P . )  I N  COLO- 
RADO RIVER, TEXAS. 

B y  TARLETON H. BEAN. 

The United States National Museum has recently received from Mr. 
J. H. Selkirk, of Matagorda, Texas, two small alewives, measuring about 
one inch in length, which are wonderfully like the fry of the common 
alewives of the Potomac and other northern rivers. They h a w  been 
compared directly with fry of nearly the same size taken opposite Wash- 
ington, and, while wo cannot say positively that they are identical with 
the ( I  branch ” alewife or herring, yet we believe that they are the same 
species. Mr. Selkirk sent the fish to Professor Baird, thinking that they 
might prove to be shad, which, indeed, they resemble. I quote from his 
letter to the Commissioner the details of his observations upon them : 

b L  MATAGORDA, TEX., April 20,1881. 
‘( To the FISH COMMISSIONER, 

4; Washington, D. C. : 
6‘ DEAR SIR : I inclose two small fish. Please inform me what species 

they are. My reason for asking is, that some few years ago there were 
some shad placed in the Colorado River a t  Austin, and, as I have never 
seen any shad, and these mere taken out of tho samc river near its 
mouth, I. thought it possible they were shad. They were all going up 
stream, and in innumerable quantities. I am not exaggerating when I 
say, I walked along the bank for a mile, and as far as I. went they mere 
in sight as thick as anywhere, and still coming, the school being about 
two feet wide. 

“This river empties into Matagorda Bay a short distance from where 
1 saw them.” 

Prom the fact that these young herring were discovcmd m a r  the mouth 
of the river ascending the stream in dense masses, one would infer that 
they were the young of some anadromous species, such as the ( 6  branch 7) 
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or glut ” alewifs of the Potomac, rather than of the golden shad of the 
Mississippi Valley, which is essentially a fresh-water species. We are 
not obliged to depend upon this observation of habits, however, since 
a comparison of the fry with the young alewives previously mentioned 
leaves little doubt as to their ideptity. It is probable that they were 
hatched in the waters of the Gulf of Mexico adjacent to the Colorado 
mouth some time in February or March of this year. It is to be hoped 
that specimens of the adult alewives, and any other herring-like fishes 
that may be found in the Colorado and other tributaries of the Gulf, 
will be secured and forwarded to Prof. S. F. Baird, United States Com- 
missioner of Fish and Fisheries, Washington, D. C., in order that the 
progress of introduction may become known. If those fry observed by 
Mr. Selkirk are young alewives, it is almost certain that they were in- 
troduced into Texas with the shad. It is well known that the newly- 
hatched alewife is small enough to come in through the gauze bottom 
of a hatching-box, which will not allow the escape of shad eggs or 
fry. The alewife, moreover, is hatched earlier than the shad, and is 
always on hand in advance to unite destinies with its larger relative, 
eyen to the extent of being carried thousands of miles and deposited 
in waters never seen by its progenitors. I n  this way, it seems to me, 
one of the great lakes, and some of the lakes of New York, were stocked 
with alewivcs in the effort to introduce shad ; a t  all events, they first 
appeared in those waters after the attempts with shad were made. 

U. S. NATIONAL MUSEUM, 
Washington, May 6, 1881. 
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NOTES ON THE LIFE-IIISTORY OB TIIE EEL, CHIEFLY DERIVED 
IrROM A STUDY OB KSCENT EUROPEAN AUTIIORITIES. 

BY 6. B R O W N  GOODE. 
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its habits of reproduction. 

I. NUMBER OF SPEOIK~ OP EELS. 

a. GUNTIIIER’S VIEWS. 

There is no group of fishes concerning the classification and history of 
which there is so much doubt as the eel family j au infinite number have 
been described, but most are so badly characterized or founded on in- 
dividual or so trivial characters that the m+jority of ichthyologists mill 
reject them.” 

In his Catalogue of the Pislies in tho British MIIseulII, 1)r. Giintlier 
has claimed to retain those as species which are distinguished by such 
characters that they may be recognized, thou@ he remarlrs that he is by 
no means certain whether really specific raluc shoulcl be attached to 
them, remarking that the snout, the form of the cyos, the width of the 
bands of teeth, &e., are evidently subject to much variation. In  his 
more ’recent work he remarks,“ Some twenty-Five species of eels as0 
known from the coast waters of the temperate and tropical zones.” 

__- 
* Giinther, Catabgue of Fishes British Musorun, viii, 11. 24. 
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b. DARESTE’S VIEWS. 

Other recent writers have cut the knot by combining all of the eels into 
three or four, or even into one, species, and it seems as if no other course 
were really practicable, since the different forms merge into one another 
with almost imperceptible gradations. In his monograph of the family 
of Anguilla-formed fishes” M. C. M. Dareste remarks : 

“Dr. Giinther has recently published a monograph of the apodal fishes 
in which he begins the work of reducing the number of specific types. 
The study of the ichthyological collection of the Paris Museum, which 
contains nearly all of Eaup’s types, has given me the opportunity of 
completing the work begun by Dr. Giinther, and of striking from the 
catalogue a large number of nominal species which are founded solely 
upon individual peculiarities. 

‘ I  How are we to distinguish individual peculiarities from the true spe- 
cific characters 1 In  this matter I have followed the suggestions made 
with such great force by M. Siebold in his History of the Freshwater 
Fishes of Central Europe. This accomplished naturalist has shown that 
the relative proportions of the different parts of the body and the head 
vary considerably in fishes of the same species, in accord ance with cer- 
tain physiological conditions, and that consequently they are far from 
having the importance which has usually been attributed to them in 
the determination of specific characters. 

“The study of a very large number of individuals of the genera Conger 
and Anguillu has fully convinced me of the justice of this observation 
of Siebold j for the extreme variability of proportions forbids us to con- 
sider them as furnishing true specific characters. 

I also think, with Siebold, that albinism and melanism, th i t  is to say, 
the diminution or augmentation of the number of chromatophores a,re 
only individual anomalies and cannot be ranked as specific characters. 
Risso long since separated the black congers under the name Murmna 
nigra. Eaup described as distinct species many black Anguillas. These 
species should be suppressed. I have elsewhere proved the frequent 
occurrence of melanism and albinism more or less complete in nearly all 
the types of fishes belonging to this fa’milg, a fact especialiy interesting 
since albinism has hitherto been regarded as a very exceptional phe- 
nomenon in the group of fishes. This also occurs in the Sywbrunclbidae: 
I have recently shown it in a specimen of Monopterus from Cochin China 
presented to the museum by M. Geoffroy St. Hilaire. 
‘LI must also signalize a new cause of multiplication of’ species; it is 

partial or total absence of ossificatfion in certa>in individuals. This 
phenomenon, which may be explained as a kind of rachitis (rickets), 
has not to my knowledge been noticed, yet I have found it  in a large 
number of specimens. I had prepared the slreleton of a Conger of medium 
size, the bones of which are flexible and have remained in an entirely 

* Comptes rendus of tho Acadomy of Sciences, Paris. 
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cartilaginous state. Still it is not necessary to prepare the slreleton to 
determine tthe absencc of ossification, for we can establish this easily in 
Unskinned specimens by the flexibility of the jaws. It is very remark- 
able that this modification of the skeleton is not incompatible with 
healthly existence, and that it does not prevent the fish in which it is 
found from attaining a very large size. 

“Those fishes in which ossification is arbsent are remarkable by reason 
of the great reduction of the number of teeth, which, although the only 
parts which become hard by the deposit of calcareous salts, remain how- 
ever much smaller t,han in jndividuals whose skeletons are completely 
ossified. 

‘ 6  We can thus understand how such specimens could present cliar- 
actors apparently specific, and that they should have been considered 
by Kaup as types of new species. These considerations have led me to 
reduce, on an extensive scale, the number of species in the family. 

lL So, in the genus Anguilla, I find but four species: Angtcilla vulgaris 
occurring throughout the northern hemisphere, in the new world as well 
as the old. Anguilla marmorata and A. mowa of the Iiidian Ocean, and 
Anguilla megalostoma of Oceanica. 

“There are a t  least four distinct types, resulting from the combina- 
tion of a certain number of characters; but the study of a very large 
number of specimens belmging to these four specific types has convinced 
me that each of these characters inay vary independently, and that con- 
sequently certain individuals exhibit a combination of characters belong- 
ing to two distinct types. It is therefore impossible to establish clearly- 
defined barriers separating these four types. 

( 6  The genus Anguilla exhibits, then, a phenomenon which is also found 
in many other genera, and even in the genus Homo itself, and which 
can be explained in only two mays : Either these four forms have had 
a common origin and are merely races, not species, or else they are dis- 
tinct in origin, and are true species, but have been more or less inter- 
mingled, and have produced by their mingling intermediate forms which 
coexist with those which were primitive. Science is not in the position 
t o  decide positively bet ween these alternatives.” 

11. NUMBER OF SPECIES OF EELS IN AMERIU. 

It is the disposition of American ichthyologists, a t  least, to accept the 
Ciews of Dareste, and to consider all the eels of tlie northern hemisphere 
as members of one polemorphic species. Giiiithcr is inclined to recog- 
nize three species in North America : one the coliinion eel of Europe, 
AnguiQa vulgaris; one the common American eel, Anguilla bostonieiasis, 
Which he finds elso in Japan and China; and the third, Angziilla texana, 
described arid illustrated by Girard, in the Reporl OS the United States 
and Mexican Boundary Survey, under the name of A. texana, which, he 
remarks, is scarcely specificalls distinct from A. bostoniensis, from which 
it differs only in tlie greater development of the lips. The distinction 
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between A. bostoniensis and A. uzclgaris, as stated by him, consists 
chiefly in the fact that the dorsal fin is situated a little farther back 
upon the body, so that in the former the distance between the com- 
mencement of the dorsal and anal fin is shorter than the head, while in 
the latter it is equal to or somewhat longer than it. This character does 
not appear to be a t  all constant. 

111. GEOGRAPHICAL DISTRIBUTION OF TIHE EEL. 

We may therefore provisionally assume the specific identity of the eels 
of the old and the new world, and define their distribution of the com- 
mon eel somewhat as follows: In the rivers and along the ocean shores 
of Eastern North America, south to Texas and Mexico, and north a t  
least to the Gulf of Saint Lawrence, b u t  absent in the waters tributary 
to Hudson Bay, the Arctic Sea, and the Pacific j present in Southern 
Greenland ( 8 )  and Iceland, latitude 650 nortli ; on the ent'ire coast of 
Norway, from the North Cape, latitude 710, southward; abundant in 
the Baltic and in the rivers of Russia and Germany, which are its trib- 
utaries, and along the entire western and Mediterranean coasts of 
Europe, though not present in the Black Sea, in the Danube or any of 
its other tributaries, or in the Caspian; occurring also off Japan and 
China and Foimosa; aIso in various islands of the Atlantic, Grenada, 
Dominica, the Bermudas, Madeira, and the Aeores. 

Iv. GENERAL NOTE ON HABITS. [~'rOfC?SSOr BAIRD.] 

The habits of the eel are very di@erent from those of any other fish, 
and are as yet but little understood. 

' I  This, so far as we know," writes Prof. Baird, "is the only fish the 
young of which ascend from the sea to attain maturity, instead of de- 
scending from the fresh to the salt water. I ts  natural history has been 
a matter of considerable inquiry within a fern years, although cven now 
we are far from having that information concerning it that would be 
desirable, in view of its enormous abundance and its great value as a, 
food fish. 

'' The eggs of the eel are for the most part laid in the sea, and in 
the early spring, the period rarying with the latitude, the young fish 
may be seen ascending the rivers in vast numbers, and when arrested 
by an apparently impassable barrier, natural or artificial, they will leave 
the water and make their way above the obstruction, in endeavoring to  
reach the point at which they aim. Here they bury tlicmselvcs in  the 
mud and feed on any kind of animal substance, the sp:km~l offish, the roes 
of shad, small fish, &c. A t  the end OS their sgjourii in the ponds or 
streams they return to the sea, and are then captured in imrnonse nuin- 
bers in many rivers in what a m  called fish-baskets. A V-shaped fence 
is made, with the opening down-stream into tlic baslret, into which the 
eels fall, and from which they cannot easily escape. This same device, 
it may be incidentally stated, captures also great n~unbcrs of other fish, 
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such as shad, salmon, and other anadromous fish, to their grievous 
destruction. 

As might be expected, however, the Falls of Niagara constitute au 
impassable barrier to their ascent. The fish is very abundant in Lake 
Ontario, and until artificially introduced was unknown in Lake Erie. 
At the present time, in the spring and summer, the visitor who enters 
under the sheet of water a t  the foot of the falls will be astonished at 
the enormous numbers of young eels crawling over the slippery 
rocks and squirming in the seething whirlpools. An estimate of hun- 
dreds of wagon-loads, as seen in tho course of the perilous journey re- 
ferred to, mould hardly be considered excessive by those who have vis- 
ited the spot at a suitable season of the year. 

The economical value of t h e e l  as a iood fish has been well established, 
andit is now greatly sought after for introduction into tlie localitieswhere, 
for sonie physical or other reason, it is unknown. The advantages, as 
summed up by a German writer, are, first, that an eel will live and grow 
in any water, however warm, and whatever be the general character of 
the bottom, thoughit prefers the latter when muddy and boggy ; second, 
the eel requires no special food, but devours any thing, living or dead ; 
it is an excellent scavenger, feeding upon dead fish, crabs, etc., as well as 
upon any living prey it can secure ; third, but few conditions can inter- 
fere with its development, while it grows with very great rapidity, being 
marketable a t  the age of three years ; fourth, the young, on account of 
their hardiness, can be transported in a crowded condition, and to  any 
distance, with very little risk of destruction. These considerations are, 
in the main, well established, and there is no question but that the eel 
can be introduced in many waters to advantage, supplemcnting the 
earlier inhabitants. It has been planted in the waters of the upper 
lakes and the Mississippi River ; in the latter they have reached an ad- 
vanced development. It is, however, a very undesirable inmate of rivers 
in which fish are taken by means of gill-nets, the destruction of shad 
and herring in the waters of the Susquehanna and others further sonth 
being enormous. It is not unfrequerit that when a gill-net is hauled up, 
the greater part of the catch consists simply of heads and baclrbones, 
the remainder being devoured by myriads of eels in the short time the 
net is left out. The spawning shad aro considered by them a specid 
delicacy, and are found emptied at the vent and completely gutted of 
the ovaries. Sometimes a shad, apparently full, is found to contain 
Several eels of considerable size. They do not seem to be very destruc- 
tive of living fish of any magnitude, although the young fky are devoured 
with gusto.”* 

v. INTRODUUTION OF EELS INTO NEW WATEltS IN TIIE UNITED 
STATES. 

I n  describing the geographical distribution of the eel it was stated 
that it occurs in the rivers and along the ocean shores of North America. 

* MS. note by Professor Baird. 
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This being the case, as might be supposed, there are many inland 
lakes and streams of the United States in which this fish does not 
occur j for instance, in the chain of the great lakes above Niagara Palls 
and in the upper waters of other streams in which there are consider- 
able obstructions. The cutting of canals in various parts of the country 
has, however, produced a great change in their distribution j for in- 
stance, it is stated by Mitchell” that eels were unlrnown in the Passaic 
above the Great Falls until a canal was cut a t  Paterson, since which 
time they have become plentiful in the upper branches of that river. 
They have also beeh placed in many new localities by the agency of man. 
Concerning this Nr. Milner remarks : 

‘‘ The eel (Anguilla bostoniensis), appreciated in some localities and 
much vilified in others, is another species that has been frequently 
transplanted. It is pretty evident that it never existed naturally in the 
chain of great lakes any higher up than Niagara Falls, although speci- 
mens have been taken in Lakes Erie and Michigan. Their existence 
there is with little doubt traceable to artificial transportation. 

“A captain of a lake vessel informed me that it mas quite a common 
thing some years ago to carry a quantity of live eels in a tub on the 
deck of a vessel while on Lake Ontario, and they were often taken in 
this manner through the Welland Canal. He said that it was a fre- 
quent occurrence on his vessel when they had become tired of them, or 
had procured better fishes, to turn the remainder alive into the waters of 
Lake Erie. 

‘‘ In  1871 Mr. A. Booth, a large dealer of Chicago, had an eel of four 
pounds weight sent him from the south end of Lake Michigan, and a 
few weeks afterward a fisherman of Ahneepee, Wis., nearly 200 miles 
to the northward, wrote him that he had taken a few eels at that point. 
It was a matter of interest to account for their presence, and a long 
time afterward we learned that some parties a t  Eaton Rapids, Mich., on 
a, tributary of the lake, had imported a number of eels and put them in 
the stream at that place, from which they had doubtless made their way 
to the points where they mere taken. The unfortunate aquerium-car in 
June, 1873, by means of the accident that occurred a t  Elkhorn River, 
released a number of eels into that stream, and about four thousand 
were placed by the United States commission in the Calumet River a t  
South Chicago, Ill., two hundred in Dead River, Waukegan, Ill., aud 
three thousand eight hundred in Fox River, Wisconsin.” t 

They have since been successfully introduced in to California, 

VI. GUNTHER ON THE LIlTJ3-13ABlTS O F  TIIE EEL. 

Concerning the life-history of the eel much has been written, and 
there have been many disputes even so late as 1880. In the article upon _- -- __ 

* ‘!hnnsnctions Lit. andPhil. Soc. Now Ymlr, I, p. 48. 
tReport U. 8. Fish Commission, p. 2, 1874, 526. 
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ichthyology, contributed to the Encyclopedia Eritannica, Gun ther 
writes : 

“Their mode of propagation is still unknown. So much only is certain, 
that they do not spawn in fresh mater; that many full-grown individ- 
uals, but not all, descend rivers during the winter mouths, and that 
Some of them at  least must spawn in brackish water or in cicep mater in 
the sea; for in the course of the snmmer young individuals from 3 to 5 
inches long ascend rivers in incredible numbers, owrcomiug all obstacles, 
ascending vertical malls or flood-gates, e1itcring every larger and swollen 
tributary, and making their way even over terra$rma to mat,ers shut off 
from all communication with rivers. Such emigrations have long bcen 
known by the name ‘&’elfairs’. The majority of the eels which migrate 
to the sea appear to return to fresh water, but not ill a body, but 
irregularly, and throughout the warmer part of the year. No naturalist 
has ever observed these fishes in the act of spawning, or found matnro 
ova; and the organs of reproduction iu individuals caught in fresh 
water are so little developed and so much alike, that the female organ 
can be distinguished from the male only with the aid of a microscope.” 

VII. BENECKE ON T ~ E  GENERAL NATURAL HISTORY OF THE EEL. 

In attempting to present amview of this subject I am sure I cannot 
do better than to translate a t  length a communication just received from 
my friend Dr. Berthold Benecke, professor in the University of Kiinigs- 
berg : 

“The coloration of eels varies greatly not, only in different localities, 
but in the very same places: the back may be dark blue or greenish 
black; the sides, lighter blue or green; the belly, white; sometimes the 
back is only slightly darker than the sides; sometimes there are olive 
green individuals with a golden-yellow baud upon their back, sometimes 
they are entirely golden-yellow and, very rarely, entirely white. The 
eel lives iii deep quiet waters with muddy bottom; it burrows out holes 
and tunnels in which it rests quietly during the clay, while a t  night it 
comes out in search of food. From the deck of a steamer passing through 
rivers or canals one may see upon the banks, which are laid bare by the 
Wave8 produced by the motion of the vessels, numerous eels with half 
of their bodies projecting from their lurking holes. 

“The eel feeds upon all kinds of small water-animals, and may be 
found on the spawning places of other fish in great troops, going there 
for the purpose of feeding upon the eggs. They feed also upon crabs at 
the period when they are shedding their shells, and have in mauy local- 
ities in Qermany completely extermiuated them. Siuce tho eel is every- 
Where known as a greedy robber, many accou1lts have beeu given of 
their wanderings, in which they have ’made their may into tliu pea- 
Patches to feed upon pease. The oldest reference of this kind is that of 
Albertus Msgnus, who remarks in his book of animals, published at  
Erankfort-on-the-Main in 1545 : ‘ The eel also comes out of the water in, 
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the night time into the fields, where he can find pease, beans, or lentils? 
This statement was contradicted in lGG6 by Baldner,” who writes con- 
cerning the eel: ‘They eat fish, do not come on the land, and do not eat 
pease, but remain in the water always, and are nocturnal animals.’ 

“Forthwith, new statements were made which tended to shorn the 
actuality of the wanderings of the eels in tho pea-patches. For instance, 
33ach, in his ‘Natural History of East and West Prussia,’ published in 
1784, maintained that eels frequently were caught in the pea-patches in 
the vicinity of the water, where they fed upon the leaves or, according 
to other accounts, upon the pease themselves, and continues : ‘These 
movements explain the paradoxical fact that in Prussia and Pomerania 
fish have been caught upon dry land by the use of the plough, for the 
peasants, in warm nights when the eels are in search of the pease, 
towards morniug when it is not yet day, make furrows with the plough 
between them and the water, and these aro the nets in which the eels 
are caught. Since the eel moves with ease only upon the grass,its 
return to the water is cut off by the soil wbich has been thrown up. 
The peasants consider it as a sign of approaching stormy weather when 
the eels come out of the water upon dry land.‘+ 

‘(A person writes to me from Lyck: ‘ I n  storms they come out into the 
pea-patches, and at this time people spread sand or ashes around, and 
thus prevent their return.’ Such tales are even now numerous in the 
newspapers. 

“The small size of the gill-opening makes it possible for the eol to 
live for a long time out of the water, and it is possible that in their 
wanderings over moist meadows they may find places in which t.here 
are snails and other desirable food. The explanation of their supposed 
wanderings over the pea-patches is, that the eels, which have been 
found at different times in the fields or meadows, have been lost by 
poachers, who threw them away in their flight. Many times dead eels 
have been found upon meadows over which they liave Smam, the mead- 
ows being flooded, and, in spite of the nearness of the mater, have after- 
wards been unable to return to it. 

“Although the activity and tendency among young eels to wander is 
very great, yet we cannot believe in the wandering of adult eels over 
wide stretches of land. According to Spallanzaui, iu Comacchio, where 
for many centuries an eel fishery of immense extent has been carried on, 
these fish are found in numerous ponds and lagoons, the fishermen have 
never yet seen an eel wandering over the land; and once when, on 
account of the drying up of the water, the eels died by the thousand, 

* Recht natiirliche Beschreibung und Abrnahlung clcr Wasser-Viigel, Fischon, vier- 
fiissigon Thicr, Inseeten und Gewirm, so bey Strassburg in den Wasrrern sind, die ich 
sclber geschossen unil (lie Fisch gofangon, aiich aIles in meinor Hand gehabt. Leon- 
hard Baldnor, Fischor und Hagmeistor in Strrassburg gofortigt worden 1GGG. Manu 
script. (Cited by von Siebold, Susswasserfische vou MiLtolouropa. Leipzig, 1863.) 

t A  live and active 001, a few days since, was dug out from a depth of five feet in the 
soil of Exeter, N. H.-Glouooster Tolegraph, Oct. 26, 1870. 

-- 
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not one ol’ them made the attempt to escape by 2% short journey over 
land into the neighboring lake or into the river Po. 

“The eel occurs in all our waters, with the exception of small, rapid 
brooks. The fishermen distinguish many varieties based upon tlh dif- 
ferences in the form of the head or color and the vaqing proportions 
in the length of the body and tail j and the older ichthyologists have 
followed their opinions without sufficient reason. 

‘6 By rapid growth the eel attains the length of 34 to 30 inclics, and 
often a greater size. On account of their fat, which is very highly 
flavored, and the absence of bones, they are everywhere valued, end are 
caught in various aays. The most profitable inethod of capture is in 
eel weirs and eel baskets and in traps by the use of nets, and on hooks 
they are also caught in great quantities. In  winter wauy eels are taken 
with spears on the shelving shores where they lie buried in the mud in 
a atate of torpidity, In  this fishery very often uiore arc wounded than 
captured, and, in addition to the large eels, great quantities of small 
ones are taken.” 

VIII. ANCIENT BELIEFS CONCERNING THE REPRODUCTION O F  THE 
EEL. 

The reproduction of the eel, continues Benecke, bas been an unsolved 
riddle since the time of Aristotle, and lias giwn rise to the most won- 
derful conjectures and assertions. Leaving out of question the old 
theories that the eels are generated from slime, froin dew, from horse- 
hair, from the skins of the old eels, or from those of snakes, and the 
question as to whether they are produced by the female of the eel or by 
that of some other species of fish, i t  has for centuries bean a question of 
dispute whether the eel is an egg-laying animal or whether it produces 
its young alive j although the fishermen believe that they can tell the 
uale  and female eels by the form of the snout. A hundred y-ostrs ago 
no man had ever found the sexual organs in the eel. 

Jacsby lies remarked bhat the eel was from the earliest times a riddle 
to the Greeks j while ages ago i t  was known by them at what periods all 
other kinds of fishes laid their eggs, such discoveries were never inado 
with reference to the eel, though thousands upon thousands were yearly 
applied to culinary uses. The Greek poets, following the usage of their 
day, which was to attribute to Jupiter all children whose paternity was 
doubtful, were accustomed to say that Jupi te~  was also progenitor of the 
eel. 

“ When we bear in mind,” writes Jacoby, “ the veneration in which 
Aristotle was held in ancient times, and still I ~ O W  throughout the mid- 
dle ages-% period of nearly two thousmd years-it could not be other- 
wise than that this wouderfd stateinent should be believed and that it 
should be embellished by numerous additional legeiids and amplifica- 
tions, many of which have held their own in the popiiIar milid u t i 1  the 
Present day. There is no animal concerning whose origin and existence 
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there is such a number of false beliefs and ridiculous fables. Some of 
these may be put aside as fabrications j others were, probably, more or 
less true, but all the opinions concerning the propgation of the eel may 
be grduped together as errors into three classes : 

(I.) The beliefs which, in accordance with the description of Aris- 
totle, account for the origin of the eel not by their development from 
the mud of the earth, but from slimy masses which are found where the 
eels rub their bodies against each other. This opinion was advanced 
by Pliny, by Athenseus, and by Oppian, and in the sixteenth century 
was again advocated by Rondelet and reiterated by Conrad Gessner. 

I C  (11.) Other authorities base their claims upon the occasional dis- 
covery of worm-like animals in the intestines of the eels, which they 
described, with more or less zealous belief, as the young eels, claiming 
that the eel should be considered as an animal which brought forth its 
young alive, although Aristotle in his day had pronounced this belief 
erroneous, and very rightly had stated that these objects mere probably 
intestinal worms. Those who discovered them anew had no hesitation 
in pronouncing them Foung eels which were to be born alivc. This 
opinion was first brought up in the middle ages in the writings of 
Albertus Magnus, and in the following centuries by the zoologists Leu- 
wenhoek, Elsner, Redi, and Fahlberg ; even Linnzeus awented to this 
belief and stated that the eel was viviparous. It is but natural that 
unskilled observers, wheu they open an eel and find inside of it a greater 
or smaller number of living creatures with elongated bodies, should be 
satisfied, without further observation, that these are the young of the 
eel j it may be distinctly stated, however, that in all cases where eels of 
this sort have been scientifically investigated, they have been found to 
be intestinal worms.* 

L L  (111.) The last group of errors includes the various suppositions that 
eels are born not from eels, but from other fishes, and even from animals 
which do not belong at  all to the class of fishes. Absurd as this suppo- 
sition, which, in fact, was contradicted by Aristotle, may seem, it is 
found a t  the present clay among the eel-catchers in many parts of the 
world. 

On the coast of Germany a fish related to the cod, Zoarces viutparus, 
which brings its young living into the world, owes to this circumstance 
its name Allmuter, or eel mother, and similar names are found on the 
coast of Scitndinavia.7) 

I n  the la,goon of Comacchio,7’ continues Jacoby, I C  I have again con- 
vinced myself of the ineradicable belief among the fishermen that the 
eel is born of other fishes; they point to special cliffcrences in color, 

*It  is very strouge that an observer, so careful as Dr. Jocoby, should donounce in 
this connection the well-known error of Dr. Eberhard, of Ih tock ,  who mistook a 
species of zoarces €or an eel, and doscribed tho youug, which 11e foiind alive within 
the body of its mother, as the embryo of the eol. In Jacoby’ti msay, p. 24, he states 
that the animal described by Eberhard was simply an intestinal worm, an error which 
will be manifest to all who will take tho pains to examine the figure. 

- _ _ ~  -I____l_l_----- ___ 
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and especially in the common mullett: ilfugil cephalcs, as the causes of 
variations in color and form among eels. It is a very ancient belief, 
widely prevalent to the present day, that eels pair with water snakes. 
In  Ehrdinia the fishermen cling to the belief that a certain beetle, the 
so-called water-beetle, D!ytiscus Roeselii, is the progenitor of eels, and 
they therefore call this mother of eels.’” 

IX.-sEARCH FOR AND DISCOVERY O F  THE FEMALE EEL. 

A scieutiiic iiivestig~tioii into the generwtiou of‘ eels conld ouly begin 
when, a t  the end of the middle ages, the prohibition which the venera- 
tion for Aristoltc had thrown over the investigations of learned men 
was thrown aside. With the revival of the natural sciences in the six- 
teenth century we find that investigators turned themselves with great 
zeal to this special question. There are treatises upon the generation 
of the eel written by tlie most renowned investig:btors of that period, such 
as Rondelet, Salriani, and Aldrovandi. Neaertheless, this, like the fol- 
lowing century, was burdened with the memory of the numerous pest 
opinions upon the eel question, and with the supposed finding of young 
inside the body o f  the eel. 

The principal supporters of the theory that the eel was viviparous, 
were Albertus Magnus, Tmwveuhoel;, Elsner, Recli, and Fablberg. The 
naturalists, Frauz Redi and Christian Franz Paulliui, who lived in the 
seventeenth century, iuust be mentioned as the first who were of the 
opinion, founded, however, upon no special observations, that the gen- 
eration of the eel was in no respect different from that of other fishes. 

In the eighteen century it was for the first time maintained that the 
female organs of the eel could certainly be recognized. It is interesting 
that the lakeof Comacchio was the sttlrtingpoint for this conclusion as well 
a,s for mauy of the errors which had preceded it. The learned surgeon, 
Sancassiiii, of Comacchio, visiting an eel fishery at  that place in 1707, 
found an eel with its belly conspicuously enlarged j he opened it and 
found an organ resembling an ovary, aud, as it appeared t o  him, ripe 
eggs. Thereupon he sent his find, properly preserved, to his friend, the 
Celebrated naturalist, Valisneri, professor in the university of Padus, 
who examined it carefully and finally, to his own great delight, becauie 
Satisfied that he had found the ovaries of the eel. I I O  prepared an 
cla~oratecommunication upon the subject, whichhe sent to  the Academy 
at Bologna.* 

At the very beginning there were grave questions raised as to the 
COmx%ness of this discovery. The principal anatomical authority B t  
Bologna, Professor Va1sa1va, appears to  have shared these doubts, 
OSpecially since shortly after that a second specimeii of eel, which pre- 
_i-_ _ _ _  - 

* I fail to find any record of tho publication of this paper, uscept that given by 
Jacoby, who states that it was printed at Venice in 1710 with n plate, nnd E U ~ S C -  

Wentlg, in 1712, under the title L L  Di ovario Aiigiiilltwuix~,” in tho procooclings of the 
Loopold Acadorny. 

Bull. U. S. J?. C., SI-6 



82 BULLETIN OF THE UNITED STATES FIBH COMMISSION. 

sented the same appearance as that which was described by Vallisneri, 
was sent from Comacchio to Bologna. The discussion continued, and 
it soon came to be regarded by the scientific men of Bologna as a mat- 
ter of extreme importance to find the true ovaries of the eel. Pietro 
Molinelli offered to the fishermen of Comacchio a valuable reward ‘if 
they would bring him a gravid eel. In  1752 he received from a fisher- 
man a living eel with its belly much extended, which, when opened in 
the presence of a Diend, he found to be filled with eggs. Unfortuiiately 
$he joyful hopes which had been excited by this fortunate discovery 
were bitterly disappointed when it was shown that the eel had been 
cunningly opened by the fisherman and filled with the eggs of another 
fish. The eel question came up again with somewhat more satisfactory 
results when, in the year 1777, another eel was taken at  Comacchio 
which showed the same appearance as the two which had preceded it. 
This eel was received by Prof. Cajetan Monti, who, being indisposed 
and unable to carry on the investigation alone, sent a number of his 
favorite pupils to a council a t  his house, among whom was the cele- 
brated Camillo Galvani, the discoverer of galvanism. This eel was ex- 
amined by them all and pronounced to be precisely similar to the one 
which had been described by Vallisneri sererity years before. It was 
unanimously decided that this precious specimen should be sent for ex- 
haustive examination to the naturalist Mondini, who applied himself 
with great zeal to the task, the results of which were published in May, 
1777. The paper is entitled “De Anguillze ovariis,” and was published 
six years later in the transactions of the Bologua Academy.” Mondini 
was satisfied that the supposed fish which Vallisneri described was 
nothing but the swimming bladder of the eel in,a diseased state, and 
that the bodies supposed to be eggs were simply postules in this dis- 
eased tissue. I n  connection with this opinion, however, Mondini gave, 
and illustrated by magnificent plates, a good descrip tioii and deinon- 
stration of the true ovaries of the eel, as found by himself. This work, 
which in its beautiful plates illustrates also the eggs in a magnified fold 
of the ovary, must be regarded as classical work, and it is an act of 
historic justice to state that neither 0. I?. Muller nor Rathke, but really 
Garlo Mondini was the first discoverer, describer, and demonstrator of 
the female organs of the eel, which had been sought for so many cen- 
turies.t 

___ __ - .___~ .. ----- - - 
.*De Bononiensi Sciontarurn ot Arteriurn Institute atque Aoadeiuia Commentarii. 

Tonins VI. 
?Prof. G. U. Eroolaui, of Bologna, and also Crivolli and Mi&, in their essays pub- 

lished in  1872, havo rightly stated tlint Monilini’r, priority of discovery lins been over- 
loolrcd ill Gcrniniiy. Neither Rethke nor Hoh~ili~um-fIoriischeah nor Schliiser havo 
meutioned his work. S. Nillson, in his Skandinaviak FauniL, 1855, says iiotliiiig of 
Mondiui. €Io mentioned ILH the first discoverer of the ovaries 0. F. Miiller, while 
Cuvirr, in his “ Historio Maurello de l’oimons,7’ assigning tlie honor rather to Rathkc. 
Th. von Si0)old. is tho first to announce in  his work, published in  l%J, Die Siisswas- 
serfischo Von Mittoluropa, page 349, that Mondini, almost contcmporanoously with 

Bononim, 1783, p. 406, mq. 
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Three years later, entirely independent of Mondini, the celebrated 

zoiilogist, Otto Friedrich Muller, published his discovery of the ovary 
of the eel in the “Proceedings of tlie Society of Naturalists,” a t  Berlin.” 

The discovery of Mondini was next specially brought into prominence 
through Lazzaro Spallanzani. This renowned investigator, in October, 
1702, went from Pavia to the lagoons of tlie Po, near Comaccliio, for the 
sole purpose of there studying the eel question. Re remained at 
Coinacchio through the autumn j lie was, however, unable to find any- 
thing that was new regarding the question, but in the report upon his 
journey of investigation he entirely threw aside the discoverx of Mon- 
dini, and announced that the ovaries discovered by this authority were 
simply fatty folds of the lining of the stomach.+ 

It was without doubt this absolute negative statement of such a 
skilled investigator as Spallanzani which for a long time discouraged 
further investigations on the eel question, and allowed what had al- 
ready been discovered to be regarded as doubtful, as finally to bo for- 
gotteu. So when Professor Rathke, of Honigsberg, in liis assiduous 
labors upon the reproductive organs of fishes, in tlie year 1834, described 
the ovaries of the eel as two cuff and collar shaped organs on both 
sides of the backbone, and in the year 1835 described them as new, he 
was everywhere in Gerinany (and to a large extent to the present day) 
regarded as the discoverer.+ The first picture of the ovary after that of 
Monciini, and the  first microscopical plate of the egg of’ the eel 
Eohnbanm-Hornschuch presented in a dissertation published in 1842- 
a pqmr which should be rightly considered as of great importance in 
the literature of this question. The questions concerning tho ovasies 
of tlie eel may be regarded as having been brought to a distinct conclu- 
sion by Rathlre, who, in the 5 ear 1850, published an article describing 
5 gravid female eel, the first and only gravid specimen which had, up to 
that time, come into the hands of an investigator. 

_I_____--~ 

0. F. Muller, :~nd independently from him, discovercd the ornries of t h o  001. The 
error, as was discovered by Itoliaii zodogists latcr thau by thoso of Gorniany,,arose 
from tho fact that tho aunoulncornont of Miillor’s discovory was printod in 1780, while 
that of Mondiui, which was mado in 1777, was fir&( printed in 1783. 

‘0. F. Miller, Bamiihungon, bui don Intestinal Wurmorn 
t&athko, who first, since Mundini, has in dotail clcsoribcd (1824, 1838, and 1830) the 

ovarios of the 001, is considerod by soinc to h v c  rocogiiiecil thorn; but this, howover, 
is not truc, tho additions mado by him to Mundini’s doscriptioil boing to :I great 
ortent orronoous. It is not truo that tho transvcrse loaflots nro wanting in tho ovaries 
of tho eel, as 110 assorts in  his last work, contrary to  l i i H  fornlcr description, whichmas 
Probably bascd on tho law of analogy, and that tliuroby they arc distinguished from 
those of the solinon and sturgeon. It is nob trnc, what LXathli~ liltowiso asserts, that 
tho genital opouing of tlio ccl consists of two ~1naI1 C O ~ I J ~ ,  for 1 have invariably ou~y  
found ono, w~iioh opens in  tllu urothr:i. 1iat1lIcc has wrt:iiiily doscribed t ~ i o  oggs quite 
exactly, distirlguishing tho larger whitish OIICY, having :L cliimotor of  bout one- 
fifteenth of a liuo, and tho sinallor tmnsp:Lrcnt OL~CB,  with t h o  germinal vosiolo illside ; 
but Muudiiii likewise says : ‘ I  in?~t~nkeras syhm~l tk l8  I l l i~ l i? l l (LY ,  u‘ptLu~c8, pellucidas, [li&wn 
tamon, qua: i n  oontro niacu~aw ostemMmlrt, ecc. vidi,” thus ahowiiig tliu trno natura of tho 
ovaries and the eggs, and contrasting thoin with the fatty formation and with the 
ovaries and eggs of other osseous fish.” (Syrski.) 
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X. HUNT POR THE NALE EEL AND ITS DISCOVERY BY SYRSICI. 

The history o f  the search for the female o f  the eel having been given, 
for the most part, in 3 translation of the work of Dr. Jacoby, it seems 
appropriate to quote the same author concerning the search for the 
male eel, which, though mnch shorter, is none the less interesting. 

I n  the dissertation of Eohnbauin-Hornsc~nch, published in 1842, the 
opinion was expressed that certain cells found by the author in the 
ovaries which diBered from the egg cells by their form arid contents, 
should be regarded as the spermary cells of the eel, arid that the eel 
should be regarded as hermaphrodite. Six years later Schliiser pre- 
sented an interesting dissertation upon the sexes of lampreys and eels 
in which he pronounced these opinions of Hobnbaum-Hornschuch to 
be erroneous, and expressed the opinion that the inale eel must be ex- 
tremely rare, or that it was diEerent, perhaps, from the female. Prom 
this time up to the beginning of 1870 a male eel was never seen, nor do 
we find any opinions expressed concerning the form of the inale of  the 
eel or its reproductive organs.* 

According to Robin in 1846, George Louis Duvernoy (Cuvier, An 
atomic Comparde, ed. 2,1545, tome viii, p. 117) described the ruflle-tube 
type of the testis of the lampreys and eels, with the free margin fes- 
tooned in lobules, shorter to the right than to the left, like the ovaries, 
&c. He added : l (  At the breeding season, me perceive in i t  an innumer- 
able quantity of granulations, or small spermatic capsules, the rounded 
form of which lies often led to  their being confounded with the ovules, 
at least in the eels, in which, in reality, these capsules are nearly of the 
same size as the ovules, but the latter are distinguished by their oval 
form.” The ovules are spherical, and not oral; but the other facts ar0 
fundamentally correct. It is also in error that Duvernoy adds (p. 133) : 
“The eels and the lampreys have no deferent cmal, any more than au 
oviduct. Like the ova the semen ruptures the capsules in which it has 
collected and diffuses itself in the abdominal cavity, whence it is ex- 
pelled in the same way as in the ova.)) 

By some droll coincidence the university of Bologna and, soou after, 
that of Pavia, were again prominent participants in the eel tournament. 
A t  the meeting of the Bologna Academy, December 28, 1571, Prof. 
G. B. Ercolani read a paper upon the perfect lierinaphroditism in the 
eel. t 

Fourteen days later Prof. Balsam0 Crirelli and L. Msggi read a 
detailed and elaborate paper upon the true orgous of generation in 

*Robin, Comptes Rendixs, 1881, p. 383. 
t Jacoby states that in a paper by Rathlre, p11l)lishetl in 1838 in the Ardivfiir mturgc-  

8clic8fs, he remarked, “ I expect soon to be able to  say something collceI’ning tho malo 
organs of the eel.” 

It -woultl be very interesting to know whether in tho  1 q e r 8  loft by thia slcillful in- 
vestlgator there may not have beon recorded somo valuable observations concerning 
the male eel. 
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eels.” These investigators, without concerted action, had all at once 
bronght up the celebrated issue of the previous century; this time, 
hornel-er, having specially in view the inale organs of the eel, while all 
were convinced that they liad reached a final result by their investi- 
gations. The results ’mere certainly w r y  peculiar. In the paper of 
Ercolaui it mas claimed that the snake-like folds of fat, wliich had 
formerly beeii noticed near the ovariuiu, were nothing else than the 
spermaries of the eel, and that npou the left side of tlie aninial this 
organ developed into a true testicle, while the one upon the right side 
shrank up and became functionless. In the work of Clirirelli arid Mag& 
on tho other hand, the folds of fak nest to  the oi-nry wore d s o  con- 
sidered to be the inale orgins of the eel, while tho o m  011 the right- 
haiicl side of the animal was Considered without any doubt to be the 
male reproductivo organ. The last-named authorities described the 
spermatozoa which they had seen in this stripe of fat upon the right 
aide. Since these stripes of fat were universally found in a11 eels, and 
always in connecbion with the former, the investigators could come to 
no other co~iclusio~i than that ‘the eels mere complete hermaplirodites. 

The male organ of the eel, as described by Ercolani, as also by 
Crivelli and Maggi, shows how carefully investigations iiiay be ex- 
pended upon things which are not in the least equivocal, since there 
Was riot tlie slightest trace of structure like that of a spertnary. The 
cells of this body in tlie lining of the stornach next to the ovnry are 
simply fat cells, with all the characteristic peculiarities, just as they are 
given in all tho manuals of histiology. Professor Rauber, of Leipsic 
has examined thefie fat cells carefully, aiid they liare also been investi- 
gated in inany eels by the writer, Dr. Jacoby. Never has aiiytliing but 
fat cells and blood vessels been found iu them. The so-called sperma- 
tozoa, described in the work of Maggi and Crivelli, proved to be micro- 
Scopic fat particles or crystalline bodies, such as are commonly found 
in fitt cells. * 
In the meantime, a t  Trieste, tho questioil coiicerning the iiiale organs 

of the eel was making a vory important advsnce. Darwin had already 
expressed the opinion that; among nearly all fishes tlie female was larger 
than tho male. He states that Dr. Qiinther had assured liiin that tliere was 
not A single instmice among fishes in which the inale was naturally larger 
than the female. This opinion may, perhaps, have induced Dr. Syrski, 
director of the l\luseum of National History at  Trieste, now professor in 
the ~uiiversity of Lemberg, when he uridcrtc)ok, a t  the request of the 
mariue officials of Trieste, the determination of tho spawniiig time of the 
fish which were caught in that region, and was obliged to  take up the 
@el question, to devote his :~ttention ebpeci:Llly to the siiialler eels. Dr. 
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Hermes, in behalf of Dr. Sgrski, protests against this idea, stating, on 
the authority of the latter, that the published opinions of Giinther and 
Darwin were unknown to him prior to the publication of Jacoby’s paper. 
Up to that time every investigator had chosen for investigation the 
largest and fattest of eels, thinking that the largest and oldest specimens 
must have the most highly-developed organs of generatioil. On Nov. 
vembr e20, 1573, Syrski found in tho second specimen which Lo iiivesti- 
gated-an individual 16 inches long, which is now preserved in the 
museum at Trieste-a completely new organ, which had never before been 
seen within theeel by any former investigator, although tens of thousands 
of eels had been zealously studiecl.” SyrsIri published his discovery 
in the April number of the proceedings of the Imperial Academy of 
Sciences, Vienna, in 1S74.f The most important point of the discovery 
was stated to be that in all the specimens of eels in which the Syrskian 
organ was found, the well known collar-aud-cuff shaped ovary, the 
female organ of generation, was entirely wanting. It was evident from 
this that eels were not hermaphrodites. The qnestion now arose, is the 
newly discovered organ in the eel, in its external form, as well ax inner 
structure, so different from tho ovary that i t  could be considered as a 
partially developed or peculiarly shrunken ovary ‘t According to’ all re- 
searches which have up to this time been made, there is the highest Bind 
of probability that this newly discovered structure is actually the long 
sought male organ of generation. The investigator cannot’, however, 
answer this question with complete certainty, since the thing which is 
most necesswy to the solution of this question, namely, the finding and 
the recognition of the sperinatozoa, has not yet been accomplished. 

I n  February, 1S79, Professor Packard announced the discovery of 
spermatozoa in eels from W O O ~ ~ S  Holl, Mass., but soon after declared 
that this was a mistake, and that he had been deceived by molecular 
movements among t h e  yolk nuclei in the female organs. The discovery 
of spermatozoa in the spermaries of the conger-eel, recently announced 
by Dr. Hermes, of Berlin, is, however, suficient to demonstrate fully 
the correctness of Syrski’s theory. The confirmation in the case of the 
common eel is solely a matter of time. 

XI. HOW TO DISTINGUISTI  M A L E  AND F E M A L E  EELS, 

a. I N T E R N A L  CIIA~ACTERISTICS.-BENEC~~E. 

The differences between the organs of sex in the eel are well described 
by Beneclce. The ovaries of the eel are two yellowish or reddish-white 

* “I commenced my investigations,” writcs Syrslti, ‘‘on tho 29th November last 
year (187Y), a i d  already in tho second eo1 whicli I dissected on that thy I found tho 
testicles, and tliercforo a inale individufl of tho ecl. I scut in  M:mh of‘tlie fo1lowing 
year (1874) to  the Academy of Sciences in Vienna a prcliiniuary communication, 
which was rcad at tho public scssion hold tho 15th April, ant1 priuted in  tho reports 
of the acailcmg.” 

+In 1875, Professor Von Siobold fomid malo eels iu tho Baltic at Wimmr, although 
this discovery waIj not at that time mndo lrnowu to the public. Thoy liiivo since 
been found in tho German Ocean, in tho Atlantic, and in the Meditorrauean. 
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elongate organs as broad as one's finger, situated alongside of the back- 
bone, arranged in nuinerous transverse folds, extending through the 
entire length of the abdominal caTity. They have no special opening 
to the outside of the body, and tlicir contents must be discharged into 
the abdominal cavitfy and must find exit through tlie very sinal1 opening 
situated behind the anus. These two bodies, on account of their great 
size, are of course not easily overlooked, but they conttbin such a great 
quantity of fatty cells and the eggs imbedded in them are so sinall and 
delicate that one might easily believe, even after R superficial micro- 
scopic examination, that the whole organ consists only of fat. While 
the eggs of other fishes measure froin one to three millimeters in diam- 
eter-and sometimes are much larger-still the eggs in the ovary of 
the eel have, on mi average, a diameter of about .1 millemeter, a id  are 
Eo closely surrounded by € a t p  cells wit11 outlices mut:h niore strollgly 
marked that it requires great skill to prepare a microscopic slide in 
which they shall be as plainly visible as they are in the accompanying 
illustration, in which they are inegnified 150 diameters. When a person 
has a microscope which magnifies only 100 diameters, i t  is best to put a 
portion of the ovary in mater when dissecting it, in order that the eggs 
may be easily found. It is much easier to find the eggs in young eels, 
7 or 8 inches in length, than in the adult fish, sincc in the former, 
although the ovaries aud the eggs are smaller, the fat cells liavo not 
made their appearance, and the eggs are, t,hereforc, plainly visible at 
the first glance through the microscope. The number of eggs is exbra- 
ordinarily large, amounting to many millions. The eggs of larger size, 
which sometimes are found in great quantities in eels that have been 
cut up a i d  have been considered to be eel eggs, have always proved to 
be the eggs of other fish which t h y  have swallowed, and in the course 
of cutting them up have been found in the eel's belly. 

The male eels, mhicli are foimd only in tho sea and in the brackish 
mater, are much smaller than tlie females, rarely exceeding 15 or 1 G  
inches in length; in them, in the place of tlie ovaries in the female, are 
fouiiil spermaries, which di&r in appearance in the inaiiuer slrown in 
the illustration. These consist of two tubes which stretch tho whole 
length of the body cavity, situated close to each other, and proridcd 
mitli iiumerous sacculations. Ripe spermatozoa are as rarely found iu 
these organs as eggs ready to be laic1 have been founil in the o\--nries of 
the female. According to many accounts the male eels, which later 
mere found also by Von Siebold iu tlie Baltic Sea at Wisniar, differ 
froin the fezna~es iu  the possession of a proportionallx slimper anout, 
less conspicuous dorsal fins, dikrker colonation of the back, a iiioro 
Prominent and inetaIlic luster upon the sides, the clean white coloration 
of the belly, and tlie larger size of the eyes. 1 propose to reproduce 
here the original ilescriptioiis ant1 figures of Syrslti, tlic discoverer of 
the inale eel. 

Having met, writes Syrski, with m n y  errors regarding tlie fe~nale 
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organs of reproduction in the descriptions hitherto given of them, I h- 
tend to commence by describing these organs, first, with the view of 
rectifying and completing the details, and also for the purpose of com- 
parison with the male organs. 

The ovaries of tlbe ecl.-These organs (fig. lG), two in number, are rib- 
bon-shaped, with leaflets on their outer face, and with transverse folds. 
I n  the natural positiou of the live fish, the one extends to the left and 
the other to the right of the alimentary tube, following most of its angles 
nearly the whole length of the abdominal cavity to the place where the 
dorsal parietes is confluent with the lateral. 

The right ovary commences a t  a point nearly corresponding to that 
where on the outside the right pectoral fin ends, and the left ovary com- 
mences about two centimeters and ends three to four centimeters behind 
the former. They extend three to six ceptiineters back of t’he anus, 
into the caudal part of the animal’s body; they do not, however, unite 
in a single body, as some have asserted, but both are toward the end 
inclosed in a peritoneal membrane, and are separated from eaah other 
by the union of these membranes, having each on their inner face an ac- 
cessory ovary (pars recurrens ovarii). In rare cases is such an accessory 
ovary wanting either on the right or on the left side. 

The ovaries iu fully-grown eels are in the middle about two centimeters 
larger, and posteriorly terminate in a thread-like form. They are not 
smooth on both sides, but have, as was said above, on their outer side 
numerous transverse folds (fig. 2 )  full of eggs (fig. 3).  

It is another of Rathke’s erroneous assertions, likewise maintained 
by others, that the genital opening through which the eggs pass out 
from the abdominal cavity is formed by two holes, a right one and a left 
one. f have invariably found in all specimens examined a simple hole, 
which communicated with the right and left half of the abdominal cav- 
ity by means of a transverse fissure between the straight intestine and 
the urinary bladder (jissura recto-vesioalis) and opens in the urethra 

It is generally admitted that the eggs, when loosened from the ova- 
ries, fall indiscriminately into the abdominal cavity, but it is not said 
which way they take in order to go out through’ the genital aperture. 
As I have invariably found that the fully-developed ovaries lean with 
their outer surface against theside of the abdominal cavity, and approach 
with their free edges the lower portion of this side, forming, so to speak, 
a furrow, I must co~clude that the loosened eggs descend between the 
abdominal partition and the folds and leaflets of the ovary in the above- 
mentioned Snrrow, and from it pass to the genital aperture without 
scattering in the abdominal cavity. 

As to the development which the ovaries undergo, I have observed, 
from the orid of November till the beginning of March, in many adult 
eels, of the length of 530 millimeters and more, that the ovaries mere of 
the breadth of 16 to 25 millimeters, and of a yellowish and sometimes 

(fig. 4). 
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its outeisurface. 
T ~ O  shortor border attached to tho dorsal mall 

of the abdominal cavity; the longer boing 
free. 

FIQ. 1. Female eel. lonoitudinal section o f  the 
abdoineii; ncitiiral size. 

a. Right ornrg. 

c. Accossori part of tho right ovary. 
d .  Left accessory pnrt. 
e .  Dividing mcnibrane. 
f. Aunl doprousion. 

Urinary bladd~r. t piit on tho riglit side, orronoously 
takm for tho tosticles by some. 

h’. Similar fat covering the ~iomaoh. 
i. F L t  on the left side. 

b. Left or:wy. 

k. Stomwh. 

m. Lwor. 
n .  Gall-blatldor. 
oo.Poctord fins. 

1. Pylorus. 

FIG. 3. Piece of a somewhat developed ovary one hun- 
dred time8 the natural size, shozuincr’ the trans- 
parent eggs with the germinative vescicler, and 
the germinative dots. 

2 I 

<c ; a  
FIG. 4. Anal part of afemak eel, twice the natural Siza 

a. Straight intostine. 
b. E’iasnra recto-vesicalis. 
c, Uriunry bladder. 
d .  Anuus. 
e. P:rrtition. 
f. Uro-genital opening. 
g. Outlot of the gonib1 opening in the urotha 
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reddish-white color, produced by tlie develop- 
ment of adipose tissues and of the blood-ves- 
sels, and not by the eggs filled with little glob- 
ules of fat ; the genital aperture and thefissura 
recto-z1esicalis were open. 

In  other eels of a length sometimes of GOO 
millimeters and more, I found the ovaries less 
broad, with but little fat, and of a mucous and 
almost glassy appearance, so that I could dis- 
cern the so-called vesicles and germinative dots 
(nuclei and rtucleoli) ; the genital aperture and 
the fissura recto-vesicalis were closed. 

Tlie ovaries of young eels, of the length of 
about 500 millimeters, contained invariably but 
little fat, and the eggs mere without globules. 
The gradual growth and enlargenient of the 
ovaries go on simultaneously with the opening 
of the genital orifice. According to the quan- 
tity of fat contained in the omries, they have a 
mucous and glassy, or more or less opaque or 
white, appearance, or have small shining white 
dots. From the end of March till October, I 
found in the majority of eels mhich I examined, 
measuring GOO to 700 millimeters in length, that 
the ovaries were scarcely white, and that the 
genital aperture was closed. The number of 
eggs contained in both developed ovaries 
reaches, according to my calculation, five mill- 
ions. The larger cggs measured by me had a 
diameter of' one-fourth to one fifth millimeter, 
while the eggs of an adult '' grongo 77 (Coitger) 
had, according to my measiurenients, a diameter 
of one-third of a millemetcr, and those of the 
i t  murena 7) (Jfurmna helena) nlniost one mil- 
limeter, which explains to me why the ovaries 
of the two last-mentioned species of fish have mQ. 6. Male eii(nat$aZ Size). 

a. Righttesticle. 6 .  Lcft tcsti- 
ole. C. Right uccessory part. d. long since become known. 
Lcft accessory pnrt. e. Dividing 
membmiic. f. ~ ~ ~ f ~ : ~ ~ ~ ~ t  In  an eel measuring 590 millimeters, exam- 
8. Soi~iinal poiicli. 11. nnnl de- 
preasioI1. i. UriiL;t,y ~ , l ~ d ~ l ~ ~ ~ ,  coy- ined 0 1 1  the 6th July, t h e  left orarg was en- 
ercd to R greet itxtcnt 11y tho semi- 
nal poucli. L. IFlLt tllc right tirely wnntiiig, and replaced by a rness of fat. 
sidc. k'. Similar fat oorrrinm tho stomach. 1. wi,t t,l,, The spcw)mtia orga?ze.-The positmion of theso 
~ v ~ ~ ~ ~ ~ ~ ~ ~ J l p  ~ ~ ; 8 ~ ~ ~ ~ ~ ~  inn:; organs (fig. ti), which are not ribbon-shaped 
and tho I)tOl,liL,.l,. p .  like the ovaries, but represent two longi- 
der. qq. Pcwtornl fins. tudinal rows each with about fifty lobules 
(fig. G )  of the width at  most of three millimeters, and found only in 
eels not more thau 430 millimeters long, corresponds entirely with that 

surface nilliiwnp to tlio wxo Iiagiia 
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of the ovaries. In these organs are likewise found, toward the postetior 
end, the spermatic organs (partes recurrentes), which, however, as is the 
case with the ovaries, are soinetimes wanting. 

The spermatic organs can be distinguished at the first glance from the 
ovaries of the adult eels and those of the young eels, not only by their 
lobular form, but also by their shining glassy appearance, by the surface 
of the individnal lobes, which is smooth and without lea,flets, and by the 
much greater density of the tissue, so that with a pair of pincers one 
can take oft' a large portion of the organ, which could not possibly be 
done with a inore developed ovary whose tissue is as tender as a cob- 
web, and is composed of siuall vessels forrued of a thin membrane and 
filled with eggs aud fat. 

The fibrous tissue of the spermatic organs is composed of vascular 
compartments with thicker partitions, inclosing, according to t,he devel- 
opment of the organ, granular globules (fig. 7). 

FIQ. 0. T7kree lobes of ihc rig7it leeticle, with the defcrent oanal (enlarged ten times.) 
n. Lob~s,  acen from their outer stirfaco. 
71. Lobo, soen fi.0111 its inner surfacu. 
c. Def(wmt r m i l .  
d. Anterior I I : L ~ ~  of tho smm 

These compartments arc joined toward the inside and the base of the 
lobes, which are united to a tube (vns defcrmls), which, c:=cal a t  the corn- 
mencement, runs along the entire leiigtl~ of the abdominal cavity, and 
opens near the straight intestine (rcctzcnl) in a triangnler pouch, which 
lilrewise contains a vas dejbrens starting from the canclal part of tho 
spermatic organ. This pouch has its outlet in the general orifice, which 
opens in the urethra (fig. S). 

As regards the development of the spermatic organs, I have observed 
that the lobes of these organs in y o u ~ ~ g  eels, measuriGg not more than 
200 to 300 niil~iineters in length, m e  not yet very distimt, forming two 
thin ribbons ciiffering but little from ovaries of the female in their aver- 
age sizc. In  eels measuring about 400 millimeters in length, the testi- 
cles can easily be ilistinguished from the ovaries. The former, much 
straighter, and with tissue, as has been aIreRdy remarked, niucIi more 
solid, are provided with a iniicli more developed net-work of vessels; 
their lobes aru very distinct and tlie deferent canals are usually open, 
while the ovaries present the appearance of two continuous ribbona, 
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have a more delicate tissue, and an almost mucous appearance, and con- 
tain the eggs with the germinative vesicles. 

The deferent canals and the genital orifice are closed in young eels of 
the male sex, and opcn simult,aneously with the development, of the lobes. 

In the male eels examined by me from March to October, I have found 
individuals of 400 millimeters and more in length, whose genitad orifice 
and deferent csnals mere invariably open, while i n  some of the smaller 
qnes they were closed and in others open. 

1 ' I  i, b f7 4 ,  
n c 

FIQ. 8. Anal Dart of  the male eel. enlaroed twice. 
a. Striight htcHtine. 
b. F;ssura recto-vesical&, covered by the outside 

cc. Outlet of tlio anterior and posterior part of 

d. Urinary bladder. 

7. piece of the lcsticlc cone h,,,ndred and 
sixty times enlarqed) diowing the  
vadular tissue and thc dmallgranules. 

~rell  of tho  mmiIm1 pouch. 

t h o  dcfcront canal in tho pouch. 

Of the 258 eels examined by me, the males and females were in about 
even proportion; the greatest length of the former was about 430 milli- 
meters, vhile the latter were of all sizes up to 1,050 millimeters, which 
shows that the males are smaller than the females. 

b. EXTERNAL CHARACTERISTICS.-JACOBY. 

The external differences presented by living eels (remarks Jacoby), 
corresponding to the presence of an ovary and the supposed male organ, 
are very interesting. 

The most important, writes Jacoby, is (1) the difkrence in tho size and 
length of the animal. Syrski states that the largest eels found by him 
with the supposed male organ measured about 17  inches, 4301111n. I have, 
however, found specimens with this organ a t  Trieste and in Uomacchio 
which measured 17 to 19 inches, 450 to 480m1n. All the eels which ex- 
cceded this size, for instance those which were over 3 feet in length, 
1'") many of them growing to the thiclrness of the arm of :t strong man, 
have been hitherto found t o  be females. The other recognizablo ex- 
tenia1 character in the female are (2) a much broader tip of the snout 
in comparison with the small, either attenuated or short and sharply 
pointed, snout of the ccl with the supposed male organ; also (3)  a clearer 
coloration in the feinale, usually of a greenish hue on tho back, and 
yelloaish or yellow upon the belly, while the others have a deep darkish 
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green, or often a very deep black upon the back and always a more per- 
ceptible metallic luster upon the sides (I, once in a while, found eels 
covered all over with a brownish tint, always possessing the organ 
of Syrski), usually exhibiting also a white color upon the belly. In 
addition (4) there is an important external character in the height of 
the dorsal fin ; all females have these fins much higher'aud broader than 
the eels of the same size which possess the supposed maleorgan. Finally 
(6)  there is a character, which is not always a safe one, in the greater 
diameter of the eye in the eels with the supposed malo organ. Eels with 
quite small eyes are almost always found to be females ; eels with the 
organ of Syrski usually have comparatively large eyes, get female eels 
with quite large eyes are not unusual. 

The following proportional measurements, the average results of the 
study of a great number of eels measured by me, will be of general in- 
terest; column a gives the total length of the eel; 7, the breadth of 
the snout between the nostrils; c the breadth of the snout between the 
eyes; d the length of the snout from the center of the eye to its tip; 
e the average measurement of the eyes; f the length of the head to 
the gill-opening; g the height of the dorsal fins, all the measurements 
being given in millimeters. 
- 

- 
I 
II 
1x1 
I V  
V 

VI 
VI1 
VI11 
\ 

A. Eels with supposed male orgnn. B. Female eels. 

I I I I I I I I ! I I - -  

02 9 I 
50 0.5 II 
66 7.5 III 
61 7 VI 
49 1.6 V 
61.5 7 VI 
44 6.6 VI1 
41 6 VIJT 

I ,  ___- 

According to the distinguishing marks which have been given, special 
reference having been paid to the height and narrowness of the dorsal 
fin, much success has been met with in picking out, in the fish-market 
of Trieste, the eels which possessed the organ of Syrski ; absolute cer- 
tainty in recognizing them cannot, however, be guaranteed. If one is 
Searching among living eels with no characters in mind with the excep- 
tion of the f i r s t t h a t  of length-he will find in every ten eels, on an 
average, eight females, and two with the supposed male organ; but, if 
the selection is made with a careful reference to all these marks of differ- 
ence, the proportion changes, and out of every ten examples about eight 
Will be found with the supposed male organ. 

For another excellent discussion with figures of the characters of 
male and female eels, the reader is referred to a translation of an article 
by S. Th. Oattie, in the Proceedings of the U. S. National Museum, vol. 
iii, pp. 280-4. 
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XII. Q T ~ S T I O N  AS TO T ~ I E  VIVIPAROUS NATURE OF EELS.-BENECKE. 

The discovery of the two sexes has not, however, writes Benccke, set- 
tled tho question whether the eel lays eggs or brings its young alive into' 
the world. There has always been a strong disposition to adopt the latter 
hypothesis, and there are many people a t  the present day who claim to 
have been present at the birth of young eels, or to have found a quantity 
of young eels in adult eels which have been cut open. Frequently ichthy- 
ologists hear accounts of occurrences of this kind, and receive spccimens 
of supposed little eels from one to two inches in length, which have been 
kept alive for several days in a glass of water. These are usually thread 
worms, Ascaris libeata, which live by the hundred in the intestinal cavity 
of the eel, and which may be easily distinguished from the eels of the same 
size by the sharp ends of the body, the absence of fins, of eyes and mouth, 
and by the sluggishness of their motions. The smallest eels, less than 
an inch in length, have already the complete form of the adult, and are 
also transparent, so that with a magnifying glass one may perceive the 
pulsations of the heart, and see behind it the brownish-red liver ; the 
mouth, the pectoral, dorsal, anal, and caudal fins are easily seen, and 
the black eyes cannot be overlooked. In addition to tho intestinal 
worms, the young of a fish of another family, Zoarces viviparus, have 
given opportunity to the ignorant for many discoveries j for instance, 
Dr. Eberhard, in No. 4 of the " Gartcnlaube" for 1874, described and illus- 
trated an embryo of the eel,,' which, in company with about a thou- 
sand similar embryos, had been cut out of the belly of an eel. This 
tolerably good drawing at  first sight is seen to represent the embryo of 
zoarces which is almost ready €or birth, since it still possesses a very 
minute umbilical sac. It is very evident that the minute egg of the eel 
could hardly produce a great embryo with an umbilical sa'c which exceeds 
by more than a hundred times in size the whole egg. It is also evident 
that the imagination of the  writer had exaggerate$ the 200 or 300 young 
in the Zoarces to a thousand. 

XIII. HUNT FOR YOUNG EELS.-JACOBY. 

As might have been foreseen, remarks Jacoby, Syrski's discovery 
drew attention anew to the solution of the eel problem. In  the spring 
and summer of 1877, the German and Austrian papers and journals were 
full of articles and paragraphs upon this subject. Among others the 
following annoiincemen t made the rounds of the press : " Hitherto, in spite 
of all efforts, science has not succeeded in discovering the secret of the 
reproduction of the eel. The German Fischerei-Verein in Berlin o&rs a 
premium of 50 marks to the person who shall first find a gravid eel 
which shall be sufficiently developed to enable Professor Virchow in 
Berlin to dissipate the doubts concerniug tho propagation of the eel. 
Herr Dallmer, of Schleswig, inspector of fisheries in that province, offered 
to transmit comuunications to Berlin, and in 1878, iu the January num- 
ber of the German Fishery Gazette, he published a detailed and very in- 
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teresting report of his proceedings. He wrote, among other things, that 
it was quite beyond his expectmation that this announcement mould have 
found its way into nearly all the German journals between the Rhine 
and the Weichsel, and from the Alps to the sea. The number of letters 
which he received first rejoiced him, then surprised him, finally terrified 
him, so that a t  last he was obliged to refuse to attend to the communi- 
cations. He had learned at  Berlin that an equal number of communi- 
cations from all parts of Germany had been received, sent directly to 
the address of Professor Virchom. Objects which professed to be young 
eels cut out of the parents, but which were really thread worms, more 
sent to him by dozens j the most incredible stories, usually from women, 
about great tfhicl< eggs which they had found in eels, were received by 
him. Awitty Berliner communicated to him in a packet sent by express 
the information that the eel problem was now happily solved since a 
lady eel in Berlin had given birth to twins, Finally Ilerr Dallmer 
found himself compelled to insert the following notice in the Schlcsmiger 
Nachrichten : Since the German J’ischerei-Verein has offered a premium 
for the first gravid eel, the desire to obtain the prize, curiosity, or the 
desire for knowledge has created so lively an interest upon this point 
that i t  might almost be called a revolution. 1 at  one time offered, when 
necessary, to serve as an agent for cornmunicwtions, but since business 
has compelled ine to be absent from home a great part of the time, I 
mould nrgenbly request that liereafter paclzages should be sent direct to 
Professor Virchow in Berlin. I feel myself obliged to inform the public 
upon certain special poiuts. The premium is offered for a gravid eel, 
not for the contents of such an eel, Rime if only these were sent it would 
be uncertain whether they were actually taken from an eel. The eel 
must  always be sent alone j the majority of senders h a w  hitherto sent 
me only the intestines or the supposed young of the eel, which were 
genorally intestinal worms j the eel itself they have eaten j nerertheless 
the prize of 50 marlrs.1ias been expected by near1)- all senders, 6.c. By 
this transfer of the responsibilities, the inspector of fisheries has rendered 
a very unthankful service to Professor Virchom j he was obliged to 
publish a notice in the papers in which he urgently statcd that lie 
wished to be excused from receiving any more packages, for 116 Irould 
hardly know what to do with them. The comic papers of Berlin nom 
circulated tho suggestion that hereafter the eel should be sent to  the 
investigators only in ;I smoked state. This amusing episode is intcrest- 
ing in showing how remarlrsble an interest the whole worlcl was begin- 
ning to take in the eel problem.”” 

XIV. UNDOUBTED NORNAL REPRODUCTITT IIAUITS OF THE, BEL.- 
BENECICE. 

It may be assumed with the greatest safety (writes 13cnecke) that the 
eel lays its eggs like most other fish, and that, like the lamprey, it only 

*Zoologischer Anzeiger No. 26, p. 193; American Naturalist, vol. 13, p. 125, and 
Jecoby, p. 44. 

--___ 
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spawns once and then dies. All the eggs of a female eel show the same 
degree of maturity, while in the fish which spawn every year, besides 
the large eggs which are ready to be deposited at' the next spawning 
period, there exist very many of much smaller size, which are destined 
to mature hereafter, and to be deposited in other years. It is very hard 
to understand how young eels could find room in the body of their 
mother if they mere retained until they had gained any considerable size. 
The eel embryo can live and grow for a very long time supported by the 
little yolk, but when this is gone it can only obtain food outside of the 
body of its mother. The following circumstances lead us to believe that 
the spawning of the eel takes place only in the sea: (I) that the male 
eel is found only in the sea or brackish water, while female eels yearly 
undertake a pilgrimage from the inland waters to the sea, a circum- 
stance which has been known since the time of Aristotle, and upon the 
knowledge of which the principal capture of eels by the use of fixed ap. 
paratus is dependent; (11) that the young eels with the greatest regu- 
larity ascend from the sea into the rivers and lakes. 

All statements in opposition to this theory are untenable, since the 
young eels never find their way into land-locked ponds in the course of 
their wanderings, while eels planted in such isolated bodies of water 
thrive and grow rapidly but never increase in numbers. Another still 
more convincing argument is the fact that iu lakes which formerly 
contained many eels, but which, b ~ -  the erection of impassable weirs, 
have been cut off from the sea, the supply of eels has diminished, and 
after a time only scattering individuals, old and of great size are taken 
in them. An instance of this sort occurred in Lake Muskendorf, in West 
Prussia. If an instance of tho reproduction of the eel in fresh water 
could be found, such occurrences as these would be quite inexplicable. 

In the upper stretches of long rivers, the migration of the eels begins 
in April or May, in their lower stretches and shorter streams, later in 
the season. In all running waters the eel fishery depends upon the 
downward migrations ; the eels press up the streams with occasional 
halts, remaining here and there for short periods, but always make their 
way above. They appear to make the most progress during dark nights 
when the water is troubled and stormy, for a t  this time they are cap- 
tured in the greatest numbers. It is probable that after the eels have 
once returned to the sea, and there deposit their spawn, they never can 
return into fresh water but remain there to die. A great migration of 
@own eels in spring or summer has'never been reported, and it appears 
certain that all tho female eels which have once found their way to the 
sea are lost to the fisherman. I n  No. 8 of tho German Pischerei Bei- 
tung for 1878, Dr. Schock published certain statements sent to him 
by Dr. Jacoby. I t  is remarked in this paper, among other things, 
that, after the deposition of' the spawn, the female eel dies a physiologi- 
cal death, and that occasionally the sea in the neighborhood of the 
mouths of rivers has been found covered with dead eels whose ovaries 
were empty. When, where, and by whom this observation was made, 
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and who pronounced upon the empty ovaries in these dead fish is iin- 
fortunately not mentioned. 

A great number of the eels remain in inland waters while others 
proceed to the sea, either because their eggs are a t  this time not suffi- 
ciently ripe, or perhaps because they are sterile. It would seem prob- 
able that the increase in the size of the eggs in the wandering eels 
begins to bo very rapid after August and September, while in the 
earlier months of the year, in all eels of moderate size, the eggs were 
at the utmost but about 0.09 iu diameter. In September of the ssme 
year, I found (as an average of numerous measurements) a diameter 
of 0.10; in Octobdr, 0.1G; in November, 0.18 to 0.23, while the eggs 
showed other characters connected with approaching maturity which 
earlier in the season were not to be seen. All the eels which were 
captured later-in December and in January-part of which came from 
rivers and harbors, part from the harbor of Putzig (Putziger W o k )  had 
eggs measuring from 0.09 to 0 . 0 9 m m ,  while, very exceptionally, Borne 
measured O.lGmm, although among the fish examined were some which 
measured 3 feet in length. 
xv D O  MALE EELS LEAVE THE SEA AND ENTER FRESH WATER. 
This problem is one of great interest, both to the biologist and the 

fish culturist; it is, in fact, the one disputed point still remaining to be 
solved. Upon its solution appears to depend the final decision of the 
question, still so warmly debated both in Europe and America, “DO 
eels breed in fresh water only, in salt water only, or in both fresh and 
salt water?” As has already been stated, the theory for a long time 
generally accepted i s  that the eels are ‘‘ catadromous,” descending to the 
sea to spawn. This theory is, however, sharply contested by many observ- 
ers, chief among whom on this side of the Atlantic is the Hon. Robert 
E. Rooscvelt, Presideut of the American Bish Culture Association. It 
appears probable to the writer that the truth lies somewhere between 
these two extremes, and that it will be hereafter ascertained that the 
eel, like a majority of other animals, has flexible habits, sometimes devi- 
ating from its ordinery custom, which appears to be to spawn in salt or 
brackish water. 

Male eels ha& been found in tho following localities : 
(1.) In 1874, by Sgrski, in the fish markets of Trieste, these markets 

being supplied with eels from Chroggia on the Adriatic, and to 
a lesser extent from the lagoons of Gornacchio. 

(2.) In  1876, on the coasts of France, by Dareste. 
(3.) I n  1875, among specimens of Amguilla naarmorata from India. 
(4.) In 1876, in the Baltic, a t  Wismar on the Danish coast, by Prof. 

Von Siebold. 
(5.) In  1877, in the lagoons of Comacchio, by Jacoby. Among 1200 

specimens, five per cent. were males; while among those less 
than 15 inches in length 20 per cont Vere males. This was in 
brackish water. (See paragraph XIX). 

Bull. U. 8. E”. O., 81-7 
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In  1879, a t  Trieste, by Dr. Bermes, ,who found 15 males among 20 
eels selected by Dr. Syrski. 

Iu 1880, on the Baltic coasts of Denmark, by Dr. Bermes. Out of 
one lot of 36 from Wismar, he obtained 8 males, thus repeating 
Vau Siebold’s observation. 

I n  1880, from the Baltic between Zealand and Saland, Denmark. 
Out of one lot of 36, Dr. Bermes obtained 8 inales. 

In 1880, in France, by Robin. 
In 1880, by Cattie. 
In 1880, by Dr. Hermes, at Cumlosen, on the Elbe, about 120 miles 

I n  1880, a t  Itiigers on the Baltic, by Dr. Hermes, who found 444 

By Dr. Pauly, among eels planted at Hiinnigen, in E1sass.-Loth- 

from the German Ocean. 

per cent. males in one lot of 137. 

ringen. See below. 

4 

It has been shown by Dr. Pauly that among the very young eels 
.[mont6e] taken near the mouths of rivers is a considerable percentage 
of males, which, when transplanted to fresh water, will there retain 
their masculine characters and develop into perfect adult males. This 
discovery is, of course, of the utmost importance to fish culturists mak- 
ing the attempt to introduce eels into new waters. Its importance has 
already becn pointed out by Director Baack. 

The practical lesson to be learned is simply this-that young eels, for 
introduction into strange maters, must be tatkei from very near the 
mouths of rivers, in order that both males and females may be secured. 
The interest to zoologists lies in tho fact that Pauly’s discovery renders 
the theory of Vau Siebold less plausible, indicating that the sexes 
of the young eels are differentiated before they begin to mount the 
rivers and that the males do not ascend beyond the limits of brackish 
water. 

Dr. Pauly7s discovery is so interesting that 1 propose to translate his 
own account of it. The investigation was made, I belicve, in Munich, 
and the report from which I quote was published in the Austro-Hun- 
garian Fishery Gazette, of Vienna, Decembcr 23, 1880. Dr. Pauly 
writes : “During the past p a r  I have received from Conrt-fisherman 
KuEer a large number of eels, which I hare used in ,my investigations. 
The large individuals, all of which came from the lakes of northern 
Italy, mere females. I received, however, from the same individual, 
another lot of eels, consisting of much smaller individuals, weighing 
from 20 to 90 grams (+ of an ounce to 3 ounces), also taken in fresh 
water. At  tlie request of Professor Von Sicbold, I had paid particular 
attention to the sexes of the eels which I mas engagcd in investigating, 
and to my great astonishment I found that a large majority of these 
small eels (19 out of 27) were males, possessing, instead of the familiar 
ovaries, the “lappenorgan” described by Dr. Syrski. A histological 
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examination of these organs convinced me that the structure of these 
tissues agreed with that described by Frend. 

My next inquiry was very naturally concerning the locality whence 
these eels had beeu obtained. Ilearned that Kufferhadreceived them two 
years before from Director Hawk at Uuningen, aud upon questioning 
Director Haack learned that they had been brought from a French 
river, the sbvre niortaise, where they mere caught as young fry [mout6e] 
at a distance of ten or twelve miles from its mouth, m d  furthermore 
were at  the time of‘ examination about four years old. The small size 
of these fish, their age being talien into consideration, satisfied me that 
they had been reared in captivity, since uncultivated eels would have 
been much heavier. The females in this lot of eels exceeded the inales 
in length and weight and also exhibited those external characters de- 
scribed by Jacoby as indicating sex. 

The locality in the sivre iziortaise where these fish were taken may 
easily, especially a t  flood tide, have been within the limits of brackish 
water ; my observations do not prove, therefore, that male eels enter 
fresh water. 

Dr. Jacoby found male eels in the lagoons of Comacchio, where the 
water is brackish. These inales nmst have ascended in the “mounting” 
as fry, and probably at  the approach of sexual maturit,y descend with 
the females to the sea. My iuvestigations and those of Jacoby prove 
only this: that the young female eels do not neccssarily break away 
from their parents and from their Mrth-places a t  sea, and entirely alone 
proceed upon their migrations, while the males scatter through the sea, 
but that their brothers seem to accompany them part of the may upon 
their journey. But how far? Do the males know where pnro fresh 
water begins, and ase the fry of different sexes found mingled together 
only at  the river mouths? If we bear in mind the fact that tho male 
organs had so long escaped discovery, that, on account of their crystal- 
like transpmency, their detection in a fresh eel is so diflicult, etc., inay 
we not admit that past conclusions are probably erroneous, and that 
although thousands of fresh-water eels have been studied by difterent 
investigators, male eels may yet be found in our streams, especially 
when more of  the smaller individuals have been examined.” 

Dr. Pauly then discusses the observations of Dr. Hermes, who fonud 
11 per cent, of inales among eels taken at Willenberg, on tlie Elbe, about 
120 miles from the German Ocean, and no males whatever at  Havelberg, 
20 or 30 miles higher up the stream, and closes his essay with the fol- 
lowing coiiclusions : 6‘ illale eeEs mdoubtedly ascend the rivers, but the 
numerical percentage .f ittabs to feubales uppears to dimiizislt, as oiae pro- 
ceeds tg3 the streanas.” This fact is opposed to the theory proposed by 
some one that young eels are a t  first of undifferentiated sex and have 
the tendencypndor the i110uence of fresh water to become females, 
under that of salt water to  dovelop male characters.” 

x x * # 0 # x 

I 4F x # x I I # I 
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XVI. STRANGE MISSTATEMENTS IN ICHTIIYOLOGICAL LITERATUBEL 

One may conclude from these observations that the eels preparing t o  
spawn leave the inner waters early in December and seek out the deeper 
places of the sea, where they cannot be caught with our ordinary imple- 
ments of capture. The eel eggs can only be found by a systematic in- 
vestigation of certain parts of the sea bottom with the dredge and the 
microscope. This investigation might also include the sinking of the 
migrating eels in special cases to the bottom of the sea, in order to 
determine whether, under these circumsta~nces, the eggs would ripen 
more rapidly. By using the largest fish far this purpose one could 
arrange, by means of small openings in the cages, to permit the entrance 
of the small male eels. At  any rate, there is no doubt from these ob- 
sewations that the spawning period of the eel takes place in winter. 

In an article by Guido Lindenhaiu, entitled ILThe Natural History of 
the Eel” (Zur Naturgesc7~icl~te der Bale), which lies recently been pub- 
lished in the Austro-Hungarian Fishery Gazette, extending through 
six numbers, a fanciful contributor of that paper, among other wonder- 
ful things, claims to have discovered the spawning of the eel in rivers 
and ponds. I will allow the very sagacious gentleman to recount his 
summer-night’s dream in his own words, in order to show with what 
certainty and precision the most baseless fables coucerning the natural 
history of the eel are even yet narrated : 

6‘  The methods of spawning by the eel,” writes this keen observer, 66 are 
very interesting, but to observe them is very difficult and tiresome, and, 
indeed, only possible when the spawning places have already been deter- 
mined by experience. One must remain for many nights upon the shore, 
hjdden behind the bushes, with unflagging attention, until thesenocturnal 
adventurers have come into the shallow water arid made their presence 
knoivn by their snake-like motions at  the surface. As SOOR 8s they 
have gathered together upon their chosen haunts there is a great com- 
motion in the water, and powerful blows are heard, SO that the water 
splashes up a considerable distance, and the surface is covered with 
little waves, as if some great object were moving about, after which 
one gets glimpses of parts of the bodies of the contending rivals of the 
happy spawning fishes themselves. After the duration of an hour or 
so it is again quiet, and one sees that the water is moved in different 
directions in serpent-like waves, which become less and less apparent to 
the eye of the observer, while the eels are leaT3ng the spawning-places 
and are betaking themselves to hunt for food or are seeking their cus- 
toma’ry quiet dwelling-places. I f  the observer, moved by overwhelming 
curiosity, comes on the following day to the same place, he sees nothing, 
but if he looks with a strong magnifying glass carefully over the water- 
plants, he discovers little greenish-white eggs resting upop the bottom, 
out of which the young eels will escape in about six weeks.” 

“It is only to be regretted that the enterprising olperver has not 
illustrated the whole development of the egg by photographic views of 
his fancies.” 
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Another wonderful story was narrated by Dalliner.* 
A Fleitsbnrg eel-smolrer told him that once, in April, one of tho 

sacks in which eels had been sent to him, after i t  had been emptied, 
was put into the water with the others j after having been tied up he 
found, after eight to fourteen days, millions of living young eels from 
one to two inches long. He thought that fertilized spawn had been 
left in the bag which, in eight to fourteen days, had developed iwto 
fishes of one to two inches in leagth. A inillion of young eels of l& inches 
in length would take a space of 9,7G1 cubic inches,which mould be much 
more than a sack could contain. Such a quantity of little fishes would 
scarcely be able to find in a sack tied together a t  its mouth food enough 
to enable them to grow from a very minute size (the eggs in the ovary 
have been found only 0.23”’” large, and may, perliaps, when laid, meas- 
ure 0.5m111) in eight days to a length of from one to two inches ; let us, 
however, suppose that the eel-smoker had confounded a huiidrecl little 
eels with as many millions, it could Iiardly, even then, happen that 
these little animals in from eight t’o fourteen days could have grown to. 
160 times their original dimensions. The story would be inucli more 
probable if it were supposed that the young eels in their wanderings 
toward the fresh waters had, perhaps, fourid their way into a bag which 
was not tied up a t  its mouth. 

In De La Blanch&re’s (‘ Nouveau Dictionaire general de peche, Paris, 
lSGS,” occurs the following paragraph, without any iudicatioii of its 
source: ‘4 Cheiiu and Desmarest do not hesitate to state that the eel 
spawns upon the mud after a kind of copulation; that the eggs remain, 
adhering together, joined by a glutinous substance analogous to that 
which connects the eggs of the fresh-water perch, and forms little pel- 
lets or rounded globules. Zach female, as they hare succeeded in ob- 
serving, produces annually many of these masses. The little fish soon 
hatch out and remain, for the first few days after their birth, together 
in these masses, but when they have reached a length of 4 or 5“” they 
shake off the bonds which hold them and soon ascend in great bodies 
the streams and brooklets near which they find themselves.” 

According to this, tlie eggs are deposited in itlasses of slime, inside of 
which the young hntch out in the course of a few days, and a few days 
later they shake themselves free and swim about a t  liberty. 

When and where these investigators have made such observations is 
not to be found out from the 6‘ Dietionaire” j at  any rate, it is very lrard 
to uiiderstarid how they have proved that the Saine female eel .yearly 
lays severad sets of eggs. 

XVII. BENECHE ON TIIE MOVEMENTS OF YOUNG EELS. 

Beneolze gives the following thorough discussion of the morements of 
young eels: 

TG young eels, hatched out 01” the eggs at sea, doubtless live at the 
L _ _ ~  __--- - 

* Fieche und Fisohoroi im suss011 \Vssser, Sogoberg, 1877. 
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bottom until they grow, through consumption of rich food substances 
there to be found, to a size from 1 to 3 centimeters. When they hare 
attained this size they begin their wanderings in immense schools, pro- 
ceeding to ascend into the rivers and lakes, These wanderings of the 
young eels have been known for a very long time; for instance, in the 
lagoons of Comacchio, in which they iiay be found, for the most part, 
after they have gained the length of from 6 to S millimeters, and in 
France, later also in England, Denmark, Sweden, and, more recently, in 
Germany they have also been observed. 

According to the French reports young eels are hatched out early in 
the minter, and in February, having attained the length of 4 or 5 centi- 
meters, they appear in the brackish mater a t  the mouth of the Loire in 
immense numbers, soon to begin their wanderings up the stream. They 
swim in crowded schools a t  the surface of the river right up to the banks, 
and little detachments of the army deploy at  the mouth of each tributary 
and pursue their wanderings along its course. These swarms of young 
eels are called in France 4 L  MontBe,” in Italy, L a  Montata.” The number 
of the young fish is, as might be expected from the number of the eggs 
in the ovary of the eel, wonderfully large. Recli has recounted that from 
the end of January to the end of April the young fish continue wander- 
ing up the Arno, and that in lSG7 over 3,000,000 pounds of them were 
taken in five hours. Into the lagoons of the Comacchio the eels pour 
from February to April. In  March and April they have been noticed in 
many French rivers, in which the migration continues for from eight to 
fourteen days. The first account of these wanderings in Germany was 
that given by Von Ehlers. In  1863 he wrote to Von Siebold : “ This 
took place about ten years ago, in the village of Drennhausen, in the 
Province of Wesen, in the Kingdom of Hanover. As me were walking, 
towards the end of June or the beginning of July, on a dike, which, a t  
that place projects out into the Elbe, me noticed that along the entire 
shore there might be seen a moving band of a dark color. Since every- 
thing which takes place in the Elbe is O S  interest to the inhabitants of 
that region, this phenomenon immediately attracted atten tion, and it 
soon became apparent that this dark band was composed of an innumer- 
able body of young eels, which were pressing against each other, a’s, a t  
the surface of the stream, they were forcing their way upwards towards 
its source, while they kept themselves so close to the shore that they fol- 
lowed all its bendings and curves. The width of this bend of fish a t  the 
place where it was observed (where the Elbe Iias a considerable depth) 
was perhaps a foot, but how deep it was could not be observed, so 
thickly crowded together were the youiig eels. As they swam a great 
number could be taken in a bucket, and it was very annoying to tliepeo- 
ple who lived along the Elbe that so long as the procession of fish lasted 
no water could be taken out of the river which was not full of the little 
fish. The length of the young eels was, on an average, from 3 to  4 inches; 
the thickness of the body was about equal to that of a goose-quill. By 
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themselves might here and there be seen swimming. eels of greater size, 
but none of them were probably more than S inches in length. All of 
them, even the smallest, were dark colored. This wonderfill procession 
of fishes continued unbroken and of the same density throughout the 
whole of the day on which it was first observed, and continued also upon 
the following clay. On the morning of the third daj, however, not on0 
of the young eels was to be seen?’ 

Similar observations have been made a t  Wittenberg, on the Elbe. 
Kuppfer observed great quantities of’ younz eels, of about 3 centimeters 
in length, in the brackish water of the Eider, a t  Preidcriclistaclt; so also 
did Ton Stemann. 

‘ 4  Every year,” writes the latter, i‘from April to tho cud of June, there 
appear great Inasses of young eels, which are present in large schools 
toward the Upper Eider, seeking in every way to pass each other. In 
April the first eels show themselves generally singly ; cold weather has 
evidently kept them back up to this time; since this jenr, until to-day, 
no ascent whatever has taken place, and now the approach of the great 
schools is beginning. Where the current is feeble, the procession is 
broad; but where the eels encounter a strong current-near a mill-it 
becomes small, and presses close to the shore, in order to  overcoine the 
currents. The little animals swim eagerly and rapidly along near the 
banks until they find a place over which they decide to climb. Here 
they lie in great heaps, and appear to await the rising of the tide, which 
makes their ascent easier. The tide having risen, the whole mass begins 
to separate without delay; eel after eel climbs up on the steep wall of 
rock, determined to reach the little pools, a t  the height of 15 or 20 inches, 
into which some of the mater from the Upper Eider has found its way. 
Into these lioles the little auimals creep, and have yet to travel a dis- 
tance of 40 or 50 feet under the roadway before they can reach tho 
Upper Eider. Another dotacliment betakes itself to the sluice-ways, 
and clings to the cracks in the wood j also around the niills their ascent 
may be observed, especially abou t sunrise.” * 

Daq? sends a similar account froiii Ireland. He was a witness of the 
ascent of young eels, or u ~ ~ T Y I s , ~ ?  at  Callyshannon, at the end of J d y ,  
1823; he speaks of the mouth of the river under the fa11 being cLblack- 
ened by millions of little eels abont as long LIS a finger, which mere 
constantly urging their may up the moist rock beside of the fdl.” 
“Thousands,” he adds, ‘ 6  died; but their bodies, rmaiui~ig,  served tu 
ladder by which the rest could mske their m‘W; and I saw s o m  ascend- 
ing e\Ten perpendicuhr stones, nialzing their TVaY tllrough wet moss o r  
adhering to some eels that had died in the atrtempt.”* 

--- -_ -~ - - 
*Professor Benecko had in his possession 801110 of tk! yOt111g ools, which oscqod 

from all tho vessols in which thoy wore COllfi1lCd, iLnd O V C n  d i i d ) c t l  t o  tho  ceiling of 
his room. 

in weirs along tho lake stroims, mhcn descending at tho fall oquiuox to dopo8it their 
spawn in aomo lower region, md in tho following August their offspring, from three 

* EEL-FAIRS I N  CONNECTICUT.-FrCsh-watOr 001s 1nO~y bo GLllght in hrg0 nllUlbOrt3, 
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Such is the energy of these little animals that they continued to find 
their way in immense numbers to Loch Erne. 

I n  the little eels which ascend the rivers there arc no traces of sexual 
organs, but in the fresh water they develop only into females., One of 
the most recent observatious made by Dr. I’auly, in Munich, would 
appear to contradict this idea, since lie discovered male eels among the 
fish which were brought with a lot of young eels to Hiiningen, were 
kept there for two years in ponds, and were finally released in the fish 
pond of’ Court-Fisherman Kauf3er. We should bear in mind, however, 
that these young eels were captured at  the mouths of fresh rivers in 
brackish mater ; and t h a t  among the numerous small eels which smim 
in the brackish water there must be inany larger specimens, in which 
the male organs have already begun to develop. Such are doubtless 
those which were sent in the inale condition to Hiiningen and Munich, 
and mere there recognized as males. This presumption can be set aside 
only if male eels shall hereafter be found among the fish which are 
caught in the upper part of rivers in the condition of young fry. 

Concerning another important fact which is counecbd with the 
movements of the young fry of the eel, I became acquainted last gear 
(in the course of an exploration of the waters of the district of Konitz- 
kunde) with the river Brahe, a t  Iliihlhof, above Rittel, where a i igh dam 
was built in 1846 and 1847 for the purpose of watering a large system 
of meadows by the overflowing of the stream. Below tho dam is an 
inclined plane (constructed of bwmds), about 300 feet long, built for the 
purpose of preventing the water, which rushes out when the sluice-gate 
is opened, from washing away the bottom of the stream and its banks. 
This plank floor consists of two layers, the lower one of 2-inch, the upper 
one of 3-inch boards. The pado of the dam a t  Miihlhof (33 feet 3 
inches) has entirely cut off the ascent of the fry of the eel into the upper 
part of the Brahe and the lakes tributary to it, and tho number of eels 
caught above the dam-which was formerly very considerablehas 
become reduced almost to nothing. I n  t h e  year 1847 the construction 
of the dam and the inclined plane was completed; in 1852 the upper 
layer of the planks on the plane had warped and sprung up in many 
places, so that it had to be torn up for repairs. The cause of the warp- 
ing was immediately discovered: thousands of eels-as thick as a man’s 
finger-somewhat flattened in shape, and, on account of the absence of 
light, of a pure white color, filled the space between tho two layers of 
planks, and their united pressure from bcneatli had caused the upper 
to  sir inches long, roturn in immense nunibow. The basiu of the Still River Palls, 
near Colebrooke line, is for several days alive with t h e m  Thoy may bo seen labor- 
iously cra>vfing up every rock which is Iiioistoncd by the spmy of tho fall, and ell- 
deavoring t o  reach their ancestrd Ialco or dam. At  the foot of the Niagara Falls this 
phenomenon may bo witnessed on a largo scale at the same season of tho year or 
later, and probably in othcr places where tho f:dl is too high mid the current too 
swift for the young eels t o  stem it without contact with tho roclrs.-Annals of Wh- 
ohoster, Conn., Boyd, p. 26. 

~ __ _. -. -- -- -_I___ 
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layer to yield; these eels had found their way bktween the boards as 
fry, where they had found sufficient food arid had grown to such a size' 
that the pressure of their united strength had pushed ul) the roof of 
their prison, These facts, observed by an old millwright, were com- 
municnted to rue by Privy Counsellor Schmid, of Mariciiwerder, who 
supervised the construction of the MiihlhoY dam, and lie fully confirmed 
them. 

Eels of 4 inches in length, which in May are plenty in fish-ponds, by 
the end of October reach 'a length of 10 inches and the thickness of a 
man's little finger; in the following fall they measure from 20 to  24 
inches, and in the third year are ready to be eaten. On account of their 
rapid growth and hardy nature, in cousequence of which latter tlmy 
lire in ~ ~ ~ d - l l o l ~ s  and unprofitable waters of all kinds, the breeding of 
eels is a very reinunerative business. The young fish (of which, a t  the 
time of their first appearance at  the mouths of rivers, it takes 1,500 to 
1,700 to niake a pound, while, when taken later and a little further from 
the sea, it takes only 350 to 400 for the same weight) may be obtained 
at low prices from France through Biiniugen, or in Germany from 
Randesberg and, through the Berlin Aquarium, from Wittenberg, and, 
when thf: temperature of the air is not too high, may be carried in soft 
moss throughout all Germany. 

According to the statement of the well-known Paris fish-merchant, 
Millet, two pounds of' eels, planted in a miid~ly pond in 1840, in five 
years yielded 5,000 pounds of fine eels. 

XVIII. OBSERVATIONS OF DR. HERMES IN 1881 ON THE UONGER. 

The observations of Dr. Otto Hermes, director of the Berlin Aqhsrium, 
who has recently discovered t,he true nature of the organ of Syrski in 
tho conger, are extremely interesting. 

Since Syrski, in 1874, found the organs in Aia~uillavz~l~aris-which are 
called by his name, and which, by him and most zoologists, were taken 
for the male reproductive organs-it is only necessary that a ripe male 
eel should be found in order to acttle forever t'he question of the sexes 
of the eel. Up to this time all efforts have failed to rcach the desired 
result. The histiologioal investigations of the Syrslzian organs pursued 
by S. Freud render it more probable that these were youngroes; yet 
there remained all the t ime a doubt, since the spermatozoa had not been 
actually observed, and this uncertainty is 211 iitsupcrable obstacle to the 
acceptance of the Syrslrian discovery. The snpposod discovery 'of sper- 
matozoa by A. 8. Paclrard in the male eel prored to bo another delu- 
sion. The contradiction of this imaginary discovery appeared in No. 26 
of the second volume of the Zoologiscl~e Anzciger, y. 103, in which it 
Was stated that the motile bodies were not spermatozoa, but yolk par- 
ticles. This correction was also made by Von Sicbold's assistant, Dr. 
Paul,* and by S. Th. Oattie. - 

*Austrian Fiaheq Gnsotte, 1880, No. 12, p. 90. 
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The reproductive organs of Conger vulgaris are very similar to those 
of Anguillavulgaris j in the undeveloped conditiou they show the ovaries 

A B 

" 7  

lying in the same position in a 
cnfl-shaped band of a propor- 
tioually large size. Siuce C. 
aulgcrris reachcs nearly twice 
the size of 11. zdgaris,  indivicl- 
uals of G feet in length are not 
rare. Tlic ovary is cleveloped 
in tlie captivity, ancl this, I am 
co~iriiiced, is often the cause of 
the dcath of' the eel. In a Con- 
ger which died in the Berlin 
Aquarium, and was cut open, 
the ornries protruded very ex- 
tensively, and a specimen which 
lies in the Frankfort Aquarium 
burst on account of the extraor- 
dinary development of the ova- 
ries. The ovaries of this eel, 
w h i c h  weighed 22& pounds, 
themselves weighed 8 pounds, 
and the number of eggs was 
about 3,300,000. The want of 
a natural opening for the escape 
of the eggs was evidently in 
this case the cause of death. 
Rlale specimens of the Conger 
in an undeveloped condition I 
have hitherto never had the op- 
portunity to investigate. I re- 
ceired, however, in the fall of 
1870 a number of sea-eels, taken 
in the viciuity of Ravre, whose 
average length wa& from 24 to 
27 inches. These eels ate grecd- 
ily ant1 grew rapidly. Only one 
was tardy in its developmcnt, 
so that it could be easily clistin- 
gnisliei\ from the rest. This, 
which was the smallest of the 
Congers in the aquariiim, (lied 
on the 20th of June, 1880, arid 

FIG 0.-A, ripe inale reproductive organs of a C?nger.eel, 
thirty/ inches %n length, t natural w e .  

a, inteatiml can:il. 
d', u per, d" middlo, d"' lomor portion of the 

fiver, which has bccn thrown to one side. 
$, air-bladder. 

21, i,, io .  (4, fold8 of tlio loft spermary. 
k,, k,, ko, k4, k,, folds of tho righL spormary. 

m, iiriiinry bliiclclc~r. 
p .  bkilllly C O V d n g  of tlie spormary. 
13, spcrmatoroa. 

galLbladdcr. 
nun1 xportnro. 

. 1, somiu:il pouch. 

was examined by me on tho same day. I W ~ R  very much delighted when 
I fonncl the sexual organs very different from those which I had ever 
noticed before. After a single cut into them, tliere flowed out a milky 
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fluid, which, under the microscope, with a power' of 450 diameters, 
showed a great number of spermatozoa, in the liveliest motion, and in 
which head and tail were evi- 
dently visible. There could be 
no doubt that I had found a sex- 
ually mature male of Conger vul- 
garis. Two fragments of the roe 
mere laid aside for further in- 
vestigation, and the eel, which 
was %inches long, wasprepared 
lbst in alcohol and then in Wick- 
ersheimer fluid. 

In the paper before us Dr. 
Jacoby presents a full anatomi- 
cal description of the generative 
organs of the conger as demon- 
strated by himself and Dr. Rabl- 
Riicliharcl. It seems iinneces- 
sary to repeat this description 
since the organs are very similar 
to those in the common eel. By 
the kindness of Dr. IIermes we 
are permitted to reproduce the 
drawings which accompany this 
description. 

tion of the roe and the figure of 
the organ found by Syrski and 
by me, called 6 lappen organ,' a 
great similarity is noticed be- 
tween them. It must be borne 
in mind that in this case we were 
comparing the entirely undevel- 
oped organs of the eel with the 
fully ripe reproductive organs of 
the Conger, so every doubt as to 

organs ought to be thrown aside. 
Also in the comparison of the size 
of the male with that of the fe- 
male the Conger shows the same 

C 

Compared with the descrip- f i  

"0 male nature of the Syrskian BIG, 10.--0: Undeveloped reprodmtive organ cf a female 
Oonger-eel, :I4 ariclics long, t natural size. 

a. Stomnoh. 
b. Cmcel eppondngo. 
c. Sploun. 
d. Liver. 
c. Right ovnrg. 
e'. Loft ovary. 
f. Air-l)l:Lddor. 

Gnll-blntlilor. 8: Ailill epoituro. 
111. UI innry blnddcr. 
p .  End u i  loft ovary. 

relations as the eel investigated 
by Syrski, to wit: that the males 
are smaller then the females. 

It is well known, as Ton Siebold remarlis, that young eels, ascending 
the rivers, developed into females and that tho males remain in ths sea 
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or at  the mouths of rivers. This statement cannot be exactly demon- 
strated, since among 250 eels, from 11 to 15 inches iii length, taken in 
the vicinity of Cumlosen, I found 13 males or 5 per cent. (Cumlosen is 
situated in the vicinity of Wittenberg and is a t  least 120 miles from the 
mouth of the Elbe). How large the percentage of difference betweeu 
the neighborhood of the mouth of Elbe and places situated farther up 
the stream, as regards the proportion of males and females, may be, I 
have hitherto, from want of material, been unable to decide. Forty from 
the Have1 a t  Havelberg (about 20 miles above Cumlosen) were all 
females. Out of 137 eels taken in the bays at  Riigen, in the Baltic, I 
found 61 or 448 per cent. males, while a t  Wismar7 on the Danish coast, 
the males only cvnstituted 11 per cent. Whether these facts hare any 
connection with the discovery of the hitherto unknown spawning places 
of the eels, it is hoped that, further observations will determine. 

When Uattie, in his already cited work, gives it a8 a determined fact 
that the eels wander into deep water here, in order to let their genera- 
tive organs attain maturity, which happens in six or eight weeks, and 
that the old maleand female eels, after the reproducttire act, die, accord- 
ing to my knowledge, there are wanting observations which will give 
this a scientific foundation. What Ton Siebold and Jacoby only state 
as probable appear to him (Cattie) to have become already established 
facts. 

As far as the distinction between male and female eels by external 
characters is concerned, the eels sent to me, some time in November, 
from the coast of Schleswig showed so great difference in color that 
their sender, the fish-master Hinkleman, was able to decide without 
difiiculty between males and females. The former were distinguished 
by a specially brown coloration, while the females, in addition to greater 
size, almost without exception exhibited a dull steel-gray color. Among 
the males were found many specimens of 17% inches in length, which I 
was careful to note because Syrski had only found the size of 1 G g  inches. 
I n  Comacchio, according to Jacoby, a specimen of IS$ inches had been 
found. 

XIX. JACOBY’S TOUR TO COMACCHIO IN 1877, AND HIS CONCLUSIONS. 

“In the fallof 1877,” writes Jacoby, l L  I undertook ajourney from Trieste, 
by way of Ravenna, to Comacchio; convinceclof thedifficulty of the ques- 
tions to be solved by my own previous labors, I had not great hopes 
of finding sexually immature eels, either gravid females or mature males. 
My highest aim was at  the beginning to determine the following points : 
(I) Whether evidences of preparation Sor breecliug might not be found in 
the eels which were wandering in the fall toward tho sea; (11) to what  
extent eels with the organ of Syrsbi could be found participatingin 
this migration; (111) as far as possible to obtain eels from the sea a t  a 
distance from the coast in order to compare their organs of reproduction 
with those of the eels in tho lagoons. 
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( ( In  determining the answers to the first two questions I mas able to 
make some new and interesting discoveries, but with regard to the lab 
ter, mF most diligent efforts were absolutely fiwitless. 

(( I found that the eels when migrating to the sea in the €dl took no 
food. I n  many hundreds examined by me, caught during their move. 
ment, I found stornech and intestines entirely empty; that the eels dur- 
ing their migrations eat nothing is also known to allfisliermen and mater- 
men of Comacchio. At the same time, the eeis which remained in the 
lagoons were more or less filled with food, not only those which were not 
sufficiently mature to migrate, but also a breed of eels which never goes 
to the sea, but remains throughout its entire life in the lagoons. 

‘( There may be found in Comacchio, and doubtlesse verywhere where 
eels live in great numbers in brackish water along the coast, a peculiar 
group of eels which, as far as I could determine, consists entirely of 
sterile females. These female eels with ovaries present a very peculiar 
phenomenon ; when they are opened one fiuds instead of the ~iell-knomn 
yellowish-white, very fatty, cuff-shaped organ, a thin, scummy, slightly 
folded membrane, not a t  all fatty, often as transparent as glass, and of 
about the same proportional size as the so-called cuff-shaped organ. 
When this membrane is examined under the microscope there may be 
seen in i t  eggs very transparent in appearance, with yolk-dots absent o r  
with yolk-clots very small and few. This organ appmrs to be an abnor- 
mally-developed ovary incapable of fertilization. These sterile females, 
which I found of all sizes, even up to the length of 27 inches, present all 
of the acknowledged female characters in great prominence and in an 
exaggerated degree ; the snout is broader, and often, especially a t  the tip 
of the under jaw, extraordinarily broad ; the dorsal fins are, on the ax-ex-- 
age, higher ; the eyes are much smaller, especially in large specimens, 
and the coloring is clearer ; the back of a clearer green and tho belly 
yellower than in the normal female. The flesh of these sterile females 
has a very delicate flavor, and quite different from that of other eels. 
1 mas quite astonished at  the fine flavor when I tasted them for th? first 
time in Comocchio. The flesh, as the expression goes, melts upon tho- 
tongue. It is even possible to distinguish them while living, by feeling 
them with the hand,’their soft Bodies being very different from the hard, 
solid, muscular flesh bf the others. 

‘( I n  Comacchio these eels are called ( Pasciuti? Coste called them 
‘Priscetti; and defined them to be those eels mhicll hac1 not become 
ripe, but which were at  least a pound in weight. The name ‘Priscetti 7 

is, however, very incorrect, as I hare become convinced by questioning 
the fish inspectors and by hearing the conversations of the fishermen. 
‘ Pasciuto’ means pastured,’ and the fishermen understand by this, 
those eels which do not migrate, but which remain through the whole 
Year feeding in the lagoons. They include, however, under this name, 
eels of two kinds-the sterile females already described, and the eels 
Which are not yet ripe, as well as the normal females and supposed 
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males, whose period of migration is somewhat remote. This circum- 
stance is a cause of much difficulty to the investigator.” 
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“The studies on the second point to be solved were of special interest, 
viz, the determination of the presence at  Oomacchio, and the behavior 
of eels with organs of Syrski. I can answer this question very briefly, 
since among 1,200 specimens examined by me at  the fishing stations and 
at tho so-called eel-factories (with the exception of the largest specimens, 
which are always females), I found on an average of five per cent. with the 
organ of Syrski; of the eels under 15; inches in length (45 centimeters) 
on an average there were 20 per cent., so that the conclusions as to 
their abundance were very sirnilas to those a t  Trieste, where the fish 
market is supplied, for the greater part, with eels from Chioggia, and 
to A less extent with those from Comacchio. 

“ In  Comacchio the largest eels with the organ of Syrski, which I 
have observed, were about 1 7  inches (48 centimeters) in length, the small- 
est about 9 inches (24 centimeters). All of these were found among the 
eels taken during their migration to the sea, and, like the females, were 
found with stomachs completely empty or slightly filled with a slimy 
substance. It was impossible to find in any specimen a more advanced 
deveolpment of the Syrskian organ than in those examined in stlrnmer a t  
Trieste. 

1‘ With reference to the third question undertaken by me, which relates 
to th6 actual kernel of the eel question, that is, the possibility of obtain- 
ing the eels which have migrated out to sea, in order to obtain in 
this manner the sexually mature milters and spawners, I have been 
unable to obtain any results. I have, so far as my opportunities per- 
mitted, left no stouo unturned to gain its solution. I wont out t o  sea 

* It has been noticed by many early writers that thoro are cortaiu 001s which never 
come to the sea-Risso, iu his “13istoiro Naturelle,” tomc 3, p. 198, and S. Nilason, 
in his “Scandinavisk Fauna,” tome 4, p. 663. The latter called this variety “ Grasaal,” 
or grass-eel, and spoke of its yellowishgecn coloratioii and tho so€tJ delicious flesh. 
Strange enough, both these writers spoke of the sharpcr snout of this 001, m d  Riaso, 
who founded upon it anothcr species, Angcila acutiroidl’i8, describcd it as blackish nbovo 
and silvery below. These descriptions apply in every particular to  tho non-migratory 
eel of Comacchio. Jacoby remarks that all the storilo €cmnlcs brought to him under 
the  name “I‘asci~ti,’’ were distinguished by their broad snouts. Tho following tables 
were prepared at Comacchio. a gives the total length of‘ the  body of the eel; b, the 
breadth of tho anout between the nasal tubes, in millimeters. 
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from Magnavacca and frorn Codigoro, on Chioggijn vessels, and many 
times have fished myself, and have stimulated the fishermen by offers 
of reward to endeavor to obtain eels a t  sea, but I am forced to the con- 
clusion that with the ordinary means this cannot be done. 

Intelligent, grey-headed fishermen of Chioggia, whoby means of their 
fishing apparatus lrnom this part of the Adriatio as well as they linow 
their ow11 pockets, have assured me that throughout tlieir entire lives 
they have never caught a grown-up river eel in the sed at  any disttnce 
from the coast. The eels which were brought to ine at Mannbach as 
having been caught in the sea, and which I found to be the ordinary 
females, or eels with the Syrskien organ, were either from localities close 
to the shore where they are not rare, or were taken in the l’alotta canal. 
There was no lack of attempts a t  deception. Fishermen took eels from 
the  shore with them in order to be able, on their return, to claim that 
they hat1 been caught at sea. In the immediate neighborhood of the 
coast they are, as it has been stated, in the spring-time not rare, and 
there are not the slightest diEerences between these and the eels of the 
lagoons. I found both females and eels with the organ of Sxrslii 
with their reproductive organs in the same immature condition as in 
Comacchio ; evidently they had just como through the Palotta canal 
frorn the lagoon into the sea. A certain distance, perhaps one or two 
marine miles from the coast, cvery trace is lost of the adult eels which 
wander by the many thousand into the sea. Strange as this problem 
appears at first sight, i t  is easily understood when the character of the 
fishing apparatus is considered; the nets are those used in the capture 
of lobsters, and are thrown over the bottom; they have nieshes much 
too large to hold the eels, or, when thoy are small-meshed, they do not 
touch the bottom. The probleni can only be solved by usiiig ap1xwatus 
constructed especially for the purpose.” 

Jacoby proposes the following questions, which, in his opinion, cover 
the still unanswered points conceruing the natural history of tho eel, 
and answers them in accordance with the results of hi8 own observations: 

Question 1. How can the fact be accounted for that no one h:ts ever 
found inature femaIes and males, spawners and milters, among tllo eels? 

Answer.. The eelk require the influence of sea-\vaterfor  ill^ derclopment 
of their reproductive organs. As is now definitely understood, they leave 
the rivers and tho brackish hkes on accourlt of the undeveloped condi- 
tion of their reproductive organs, for the purposo of becoming sexually 
mature at sea ; that these migrations to tho sea talrc ]hce  for the pur- 
pose of reproduction appeass to be certainly prot-ecl b ~ r  tho €:let that the 
young eels leave the sea in the spring, and that the unigrating cels, like 
other fishes at the spawning swson, abstain ii .0~1 eatiug. 

Question 2. When and where occiirs the necessary clcvelopment of 
the reproductive organs of the eel to a condition in which they are 
capable of fertilization Y 

Answer. Development of the reproductive organs takes place in the 
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sea, not close to the shore, but a t  a distance and in deep waters. This 
development is extraordinerly rapid when the immature state, in which 
the migrating eels are found, is taken into consideration ; they must 
become sexually mature within a few, probably five or six, weeks of the 
time that they enter the sea. A t  Comacchio the emigration takes place 
between the beginning of October and the end of December. 

Question 3. Where does *he act of spawning take place, the fertiliza- 
tion, and the deposition of the eggs ? 

Answer. There are probably certain definite spawning places in the 
sea, off the mouths of the rivers. These are the mud-banks to which the 
eels go, for the purpose of spawning, in great numbers. The young fish 
are developed upon these mud-banks, and from eight to ten weeks after 
their birth, a t  the beginning of spring, find their way to the mouths of 
rivers, which they ascend. 

Question 4. What becomes of thc grown-up eels after spawning time, 
and why do they remain lost to sight and never again come back into 
the rivers? 

Answer. The old eels, male and female, without doubt, die soon after 
the spawning season. The very unusual rapid development of their re- 
productive organs has such an effect upon the systems of the adult eels 
that they die soon after the act of reproduction. This is the reason why 
they are never seen to wander back again.* 

An intelligent Chioggian, the owner of a fishing vessel, in angwer to 
my question, as to where the old eels staid, answered, “They die on the 
mud-banks after they have propagated their young.” 

This hypothesis may be confirmed in a scientific manner by the anal- 
ogous circumstances in the history of the lamprey. Panizza, in his 
description of the  sea lamprey, Petromyzon marina, remarks, that both 
the males and females of this species after the spawning period are 
brought up dead. Concerning the river lamprey, P. JEuviatilis, Statius 
Muller remarks that when they spamn they slowly fall away and die. 
Concerning the little lamprey, P. planeri, August Muller, the discoverer 
of its larval form, has recorded the same opinion. 

=.-A LIST O F  THE MOST IMPORTANT PAPERS CONCERNING T H E  
EEL AND ITS REPRODUUTION. 

1684. REDI, FRANCISCO. Osservazioni intorno agli animali viventi ch0 
se trovano negli animali viventi. 

[“On living animals which occur within other animals.” Refers to  the 
mounting of tho  young eels in the Anlo, and particularly to an onormoiis eap- 
ture of young eels a t  Pisa, in 1667, [p. 1001. Illustrates the ovaries of R maray 
( X ~ m a  Wclma). Proves that the objects ordinarily supposed to be young 
eels are intestinal worms, and argues that eels must be viviparous.] 

* As a confirmation of this view, ,Van Siebold was the first to  make this hypothesis. 

Florence, 1GS4. 
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1692. LEEUWENHOEK, ANTON DE. <Arcma Natura, 1G92. 
[Leeuwenhoek describes the urinary bladdor of the eel as its uterus, and 

parasitic worms found tlicrein as tho young of tho species.] 

Transactions, London, xix, 1697, pp. G G P G G G .  
1697. ALLEN, BENJAMIN. On the Generation of Eels. <Philosophical 

[Allen c1:iimcd that eels were ovo-viviparous.] 
1698. DALE, -. An account of a very large eel lately caught at Mal- 

den, in Essex, with some considerations about the generation 
of eels. <Pliilosophical Transactions, xx, pp. 90-07. 

1712. VALLISNERI, ANTONIO. De Ovario Anguillarum. < Ephemer. 
Leopoldinischen Academie der Naturforscher, 1712, pp. 153-165, 
Fig. 4. 

[Contains an announcement of a supposed discovory of the ovary of the 
ecl; the organ described by him was a discased and deformed swimuling- 
bladder. ] 

1746. ARDERON, WILLIAM. On the Perpendicular Ascent of Eels. 
<Philosophical Transactions, London, xliv, 1746, pp. 395-396. 

1750. FAHLBERG, ALGOT. Von der Fortpflanzung und Vermehrnng 
der Aalo. < Abhandl. Schwed. Akad., xii, 1750, pp. 199-202. 

[Not seen. Title from Syrski.] 
1766. LINNZUS, CAROLUS. Murana Anguilla. < Systema, Naturae, i, 

1766 (12th ed.), p. 426. 
[Uuder the hoed of the eel, tlm father of modern natural history sums up 

its life history as known to him: “Habitat in Europa, maxima in lacu 
Comachio Forrarionsi ; non fert Danubiam, nisi rarissime ; nocturua latet 
in cmno duplici foramiue, cocrcotur trunco albo bctulro j cutis tcnacissima; 
parit vivipara sub canionla. * * * Hybernat; noctu tcnobrioosa obam- 
bulat; cadavcribus victitat.”] 

1777-83. MONDINI, CARLO. De Anguillct: Ovariis. <De Bononiensi 
Scisntiarum et Artium Instituto atque Academia Commenta- 
rii, tom. vi, 17S3, pp. 406-418. 

After a commcnt upon the 
discovory of Spallanzaiii, which was shown to bo untonable, the supposed 
ovary doscribcd by that investigator having been simply a diseased swim- 
bladder, Mondini doscribes tho true ovary of the eel, illustrating his dis- 
covery by excellent drawings. In  the opinion of Jacoby and othors this 
was the first dcrnonstration of tho ovary of tho 001.1 

1780. MULLER, OTTO FRIEDRICII. TJnterbrochne Bemiihungen bei den 
Intestinalwiirmern. < Schriften, Berliner Gesellsch. Naturf, 
Freunde, i, 1780, pp. 202-218. 

[Announces t h o  discovery of the ovary of the eol8-a discovory inde- 
pendent from that of Mondini, though m d e  three years latcr. Many au- 
thors have given the honor of discovery to Miillor, owing t o  tho fact that  
Mondiui’s paper, read to  the Bologna Academy in 1777, was not published 
until 1763.1 

1783. MONTE, CAJETAN. De Anguillarum Ortu et Propagatione. 

[Bologua, 1783.1 
[Rend bcfore the Bologna Acadcrny iu 1877. 

<Oomment. Aced. Bonon., vi, 1783, pp. 392-405, 
Bull. U, S. I?. O., 81-8 
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1831. YARRELL, WILLIAIIL On the Generation of Eels and Lampreys. 
<Proceedings of the Committee of the Zoological Society, i, 

1834. YARRELL, WILLIAM. On tho Reproduction of tho Eel. <Report, 
British Association for the Advancement of Science, 1533 (1834), 

1838. RATHHE, MARTIN HEINRICI-I. Ueber die meibliche Geschlechts- 
werlrzeuge des Aales. < Archiv fiir Naturgeschichte, iv, 1838, 

1835. DESLONGCIIAMPS, EUDES. Sur le Mode de Propagation des 
Auguilles. < L’Iustitut, vi, 1835; Suppl., pp. 133-134. 

1830. JOANNIS, L. DE. Notice sur l i b  1’;irtnrition et la GBn6ration des 
Anguilles. < Revnc Zoologique, 1S39, pp. 18-53. 

1830. JOANNIS, L. DV. Notice sur la GBnBretion des Anguillos. 
< Comptes lienilus, AcadOmie des Qcieuces, Paris, viii, 1839, 
pp. 301-312; L’Iustitut, vii, 1539, p. 67. 

De Rnguillarum Sexu 
ac Gcwerstione. Inaugural dissertation. Greifswald, 1842. 

[According to J:icohy, this pepor (:oiitaiti(d t h o  first figure, tiiiico that of 
Moiitlini, o f  tho ovary of tho  001, :~ i i i l  tho iirst illiistriLtioii of its nppoaranoo 
nuder tlic iiiicroscoiw.] 

1545. PANIZZA, I~AI~TOLOMEO. Pllciuoria sulls Lnmpreda Narina. 
< Mem. cloll’ Iustituto Lonib;~rtlo di Scienze, Milsno, ii, 1845, 
1,. 4s. 

L1’:uiizm hero rofors to tlio iloiilli of milo 1:mproys aftor tlicir roprodiio- 

De L’utrolnyzolitmn et Aiignillarnm 

1531, pp. 132-131. 

pp. 446-447. 

pp. 200-301. 

1842. HOIINBAU~N-DOENSCIIUCII, XEINHOLD. 

tivc: 1’tii ictioiiH liavo bcoii performetl.] 

Soxii. Inaugural dissertixtion. Dorp:it, 1SdS. SO. 11. 42. 
[lii this papor, :Lccordiiig to .J:Lco~JJ., Scliliisor coiitr:itlicis tlio opinion of 

IIorii~chiicli illat, ocls niight possibly bo hc~i~tti:~pl~rotliLo, iidv:incing tho idoa 
that innlo I Is arc eiilior v ( ~ y  few iii niinlbcr or thaL t h y  clillbr lrluoll from 
tho fetit:drs iu Hieo or n p p w : ~ i t ~ e . ]  

UebCr die Fort- 
p8;iiizmigsweise des Aals. 

1848. SGIILURElt, ~~UILIELMIJS. 

1841. CREPLIN, PltIEDRICII CHRISTIAN UEINltICII. 
< Archiv fiir Nsturgcschichte, vii, 

1841, 1 ) ~ .  830-238. 
1842. WIDDRINGTON, 8 E. [aaptain, 1tOyd WnVS]. On t110 Ihl aUd 

the Bresh-water Fish of Austria. 
tory, viii, 1542, pp. 207-21 0. 

< Annals of Natural His- 

[Chiiris that, tho abtlonco o f  oc.1~ in 1110 bVW‘ ~ ~ I I ~ l l K !  iH dllo to  tho admix- 
turo of matrr froin cold Alpinu strennis. ] 

1850. RATIIIEE, MARTIN ~TEINRICII. Cemcrkungen iibor cincii hoch- 
< Miillers Arcliiv fiir Anatoluic iind Pliysio- triiclitigcn Aal. 

logic, i, 1850, pp. 203-206. 

moire, Itoport U. S. Fish Commissioii, iii, (1874), 187G, p. 727. ] 
[$’or eomniont 011 tho morli of Rkthlco, 800 tho tr:huslation of Jacoby’s DO- 
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1850. COSTA, ORONZ. GABRIEL. Storia ed Anatomia dell’ Anguilla e 
&onografia &Ala nostrali Specie cli questo Gcnere. Naples, 
1850. 40, with 9 plates. 

1859. VOGT, CARL. LcKiinstliche Fischzucht.” Lcipzig, 1859. 

1861. COSTE, I?. Voyage d7Exploration sur le Littoral de la France et 
de 1’Italie. Paris, 1861. 

[On p. 49 Coste discusses the peculiar supposed sterile forms, known 
in Comacchio by the name ‘LPasccnte.”] 

1863. SIEBOLD, CARL THEODOR ERNST TON. Die Siisswasscrfische 
Mitteleuropas. Leipzig, 1863. 

[In thie work, pp. 348-353, von Siebold suggests the idea that the seden- 
tary eels of the  inland waters were permanently sterile individuals. 130 ad- 
mits that  the eols may reproduce either by parthenogoncsis, by copulation, 
or that they m y  even be hermaphrodites.] 

1866. DESMAREST, M. <Revue et Magazin de Zoologie, 1866, pp. 161- 
165. 

[Observations on an eel kept in  a tank of water for the last thirty-soven 
years.] 

1867. JACOBY,L. Ueber den Knochenbau der Oberkinnlade bei den 
Aalen. < Inaugural dissertation of L. Jacoby, with 8 plates. 
Reprinted in Giebel & Sieweit’s Wissenschaftliche Zeitschrift, 
Sept. and Oct., 1867. Halle, 1867. 

[Refers to the mounting of the young ecIs in France, p. 52.1 

[Concerning the bony structure of the upper jam of the eel.] 
1872. ERCOLANI, GIOVANNI RATTISTO. Del Perfetto Ermafroditismo 

delle Anguille. < Mem. dell’ Academia delle Scienze di Bo- 
logna, 1873, p. 539. 

[In this papor ‘ l  Upon the porfcct hermaphroditism of 0016,” Ercolani 
maintained that the snalry-like folds of fat formerly noticed near the ovary 
were nothing else than the true spermaries of the  eel, and that upon the left 
side of tho animal the spermary dcvcloped into a true testicle, while the one 
upon the right side shrunk up aiid became functionless. The spermatozoa 
(supposed) observed by him have been pronounccd by Syrski and others 
to have boon founded on a false interpretation of the molecular movement 
of the fat particles.] 

Science and Industry, 1872 (lfi73), p. 299. 
1872. BAIRD, SPENCER F. Generation of Eels. < Annual Record of 

[A review of Ercolani’s paper. 1 
1872. CRIVELLI, BALSAMO, and MAGGI, L. Intorno agli Organi Essen- 

ziali dells Reproduzione delle Anguille. < Mem. del Instituto 
Lombard0 di Scienze e lcttere a Milano, xii, 1872, pp. 220-240, 
with plate j Wiegmanns Archiv fiir Naturgeschichtc, 1, 1872, 
p. 59 (German translation). Review by Canestriui, Atti SOC. 
Padua, i, 1873, pp. 70-74. 

[In this paper, read fourteen days later than that  of Ercolani, the authors, 
like Ercolani, considered thefolds of fat next to  the ovary to be the male 
organs. While they, too, advocated the hermaphroditisni of the eel, thoy 
maintained that the active male organ was located upon the right side of 
the animal. They described spermatozoa (supposed) found by them in this 
organ.] 
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1874. DARESTE, CAMILLE. Monographie de la Famille des Pois- 

< Comptes Rendus de 1’AcadBmie des 

[An abstract of this paper is given above in tho section on number of 

1874. EBERIXARD, Dr. R. [of Rostock]. Die Fortpflanzung des Aales. 

sons Anguilliformes. 
Sciences, Paris, lxxix, pp. 9SS-990. 

spocics of eels.] 

< Gartenlaube, 1874, p. 120. 
[Identifies the Y O U l l g  O f  ZOUTW8 ‘f’iVipfZTl~8 88 young CC1S.l  

1874. SYRSKI, Dr. [Professor in University of Leiuburg.] Ueber die 
Reproductions-Organe der Bale. < Sitzungsb. d. k. Akad. d. 
Wissensch., Wien, lxix, 1574, April, pp. 315-326, 2 cuts. 
[Dated Trieste, March 15, 1874.1 

[The famous papcr in which tho discovcry of tho malo eel T T ~ S  announccd.] 
1875. SnwIcI, Dr. Degli Organi della lteproduziom e della Fecouda- 

zione dei pesci ed in specialith delle Anguille. < Bolletiuo 
delle SocietB Adriatica di Scienze Naturali in Trieste. No. 1, 
pp. 10-32, Dee. 1S74. Trieste, 1S78 (with figures). 

[Translated for Rcport of U. S. Fish Comruisuion. Part iii, pp. 719-734. 

1876. WITTMAOK, Dr. LUDWIG. Beitriigo eur F$xherei43tatistik des 
deutscheii Reichs sowie eines Theiles von Oesterreich-Ungarn 
und der Schweiz im Auftrege des Deutschen Fischerei-Vereius 
bearbeitet von Dr. L. Wittmack. Circular des Deutschen 
Fischerei-Vereins, i, 1875. 40, pp. 261, (1) 2 folding tables and 
a map. The Eel, pp. 124-129. 
[An excclleiit summary of facts concerning tho distribution of tho oel in 

Gcruiany, with spucial reference to  physical characters of tho water, also 
discussions of mooted poiuts in  its l i b  history, aud statistics of i t a  capture 
and use.] 

. 

See below.] 

1875. DARESTE, CAMILLE. RBsumO dbne Monographie des Poissons 
Auguilliformes. < Archives de Zoologio Expbrimentale et  (36- 
nbrale, Paris, iv, pp. 2154325; Comptes Rendus de 17AcadBmie 
des Sciences, Paris, lxxxi, pp. 150-162; Annals and Magazine 
of Natural History, (4), xv, p. 304, xvi, 1). 442. 

Records discovery of males of An- 
guillu niurmoratu, a species iiativc to India.] 

1876. DE LA BLANCHI~RE, H. GBnBration de 17Anguille. <Bulletin 
de la Soci6tB d’Acclimatation, 3u10 sOr., iii, 187G, pp. 489-494. 

187G. DUIGAN, J. Is Access to the Sea a Necessityto Eels? < Transac- 

[Confirms the observations of Syrski. 

[Coilfirming the discovcry of Syrslri from obscrvations in  Fraiicc.] 

tions New Zealand Institute, viii, pp. 221. 

wlicrc access to tho soa is impossiblc.] 
[Claims that 001s thrive in ccrtaiii Iaild-lockcd lalrcs in  Now Zoalnnd 

1876. SYRSI-I, Dr. Lecture on the Organs of Reproduction and the Fe- 
cuiidation of Fishes, and especially of Eels. < Report U. S. 
Fish Commission, iii (1S74), 187G, pp. 710-734, 23 figures. 
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1877. DALLMER, Herr [Head Fishmaster in Schleswig]. Fische und 

[An account of young eels found in au empty sack in which dead eels 

1877. LAND, GORDON. Fresh and Salt Water Eels. <Forest and 
Stream, viii, 1877, p. 261. 

[Records capture of eels in  Grand River, a tributary of Lake Erie on 
Canada side; in  Conejos River, 1,000 miles from Gulf of Mexico, and in 
tributary Platte River above Denver, Colo.] 

1877. ROOSEVELT, ROBERT B. New Discoveries respecting Eels. 

[Advances the idea that eels lived in  fresh water in his trout ponds on 

Fischerei im siissen Wasser. Segeberg, 1877. 

had boon transported. Not seen. Title from Benecke.] 

<Forest and Stream, viii, 1877, p. 267. 

Long Island.] 

Fischerei-Zeitung, i, 1878, pp. 1-3, 9-10,17-18. 

tion in part appeared in  Clricayo Field, 1878.1 
1878. SCHOCH, Dr. GTJSTAV [of Zurich], and Head Fishmaster DUL- 

MER. Noch ein Beitrag zur Aalfrage. < Deutsche Fischerei- 
Zeitung, i, 1878, pp. 57-58 (Feb. 19). 

[A discussion between Schoch and Dalliner in which there are many words 
and few demonstrations. Dr. Schoch, of Zurich, presents the following con- 
clusions stated to  him by Jacoby as summing up the points which rnny be con- 
sidered as essentially substantiated : First, the eel is a fresh-water fish, which 
passesfhegreaterpartofitslifeinfreshwater, b n t s ~ ~ a w n s i n  thesea. Second, 
it is extremely improlinble that the eel brings forth living young. Third, 
the river eel of the headwaters or upper portion of the rivers is almost 
always a female, with nndevaloped ovaries. Foiirth, at the age of four 
years the eel goes down to the sea to  spawn, and never returns to the fresh 
water. Fifth, by the deposit of the eggs the  life of the female is greatly 
endangered, sometimes eels being found by thousands near the mouths of 
rivers with the ovaries entirely empty. Sixth, the descent of the eel to the 
sea does not appear to take place at any clefinitc period; it8 probably, how- 
ever, rclates to  the  spawning season. Seventh, the male eel is always 
much smaller than the femalo, none of the former being known. over fifty 
centimeters in length. Eighth, the males nevor asceud high up toward the 
headwatms of the rivers, but keep either continually in  the sea or in the 
brackish water or tho lower reaches of the stream. Thus a male eel has 
never been found in the Rhino from Basle upward. Ninth, nothing is known 
definitely about the spawning season. Tonth, aecording to all that  is known, 
it is probable that the eels spawn in the deep sea, perhaps not very far from 
the mouths of the rivors.] 

1878. ABBOTT, 0. C. Notes on Fishes of the Delaware River. < Re- 
port U. S. Fish Commission, iv, 1875-776 (1878), pp. 826-846 

CAbbott acquits the common eel of the charge of clestroyiiig large quantities 
of ova of other fish, but states that  this is a characteristic habit of the lam- 
prey. This fish, which is found oeoasionally hibernating in the soft mud & 
the mouths of 8ome of the inflowing creeks, appears to  coiuo from the bay or 

1878. DALLMXR, Herr. Ueber die Fortpflanzung der Aale. <Deutsche 

[This interesting paper is discussed in above in section xiii. A transla- 

(P. 82). 
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1878. ABBOTT, 0. 0.-Continued. 
ocean (at any rate, from the lower portion of tho river) in immense num- 
bers, oarly in  Maxh, and remains about tho rocks at tho head of tide-water 
for some time, as though waiting for tho coming shad and herring. With 
tho shad they pass up the  river beyond tide-water, and in the rapid, rocky 
portions of the river, having deposited their own ova, they wander over the 
breeding grounds ofother fishes, aud devour every egg they can find. “I  
havo found lampreys in Crosswick’s Creek in  tho  month of May gathering 
up tho eggs from sunfishes’ nests; and several times, when at tho shad fish- 
eries, I have taken small lampreys-from five to sevcn inches in  length- 
that were attached to  shad, with their sucking disks (mouths) firmly Closed 
on the vaginal orifico, through which they were sucking tho eggs.”] 

1878. KAUMANN, Herr [of Halle]. Bur Aalfrage. < Deutsche Fisch- 

[ “ On tho eel problem.” Generalizations, apparently of little moment.] 

1878. N. Y. EVENING POST. Where do Eel8 Breed 9 Seth Green’s soh- 
tion of a piscatorial problem. < N. Y. Evening Post, Bug., 
1878. 

[Seth Groen maintains that  eels breed only in  salt water; describos the 
mounting in the Hudson Rivor, and, niirabilc dictu, says that eels are hybrids 
(of what origin not stated), and that  they never contain eggs or reproduce 
their own kind. Mr. Green’s views are doubtless iuisreproseiited by there- 
porter.] 

tung, i, 1878, p. 254, Bug. 13. 
[ I ‘  On the eel quostion.” Herr Finn calls attention to criticisms on Dall- 

mer’s papor by Gerhard v. Yhlon, of Sweden, and Arthur Foddersen, of Den- 
mark, and suggests several objootions to tho idea that eeh are born only in 
salt water.] 

1878. SELLIN, W. [ On Nematoid Parasites mistaken for Young Eels.”] 
< Archiv des Vereins der Freunde der Naturgeschichte in 
Meoklenburg, xxxi, lS7S, pp. 111-112. 

[Not seen. Title from Zoological Record.] 

erei-Zqitung, i, 1878, pp. 214-216, June 2. 

1878. FINN, W. [of Berlin]. Zur Aalfrage. < Deutsche Fischerei-Zei- 

1878. EDITORIAL. Propagation of Eels. < Sunburr (Pa.) American, 
Aug. 21, 1880. 

and “Augsburger hbond-Zeitung” 
Eborhard’s observations.] 

1878. BAIRD, SPENCER 3‘. Propagation of Eels. <Sunbury (Pa.) 
American, Aug. 30 or Sept. 6, 1878. 

[Letter, (Mod Gloucestor, Aug. 27, 1878, criticising Eborhardt’s article on 
propagation of eels, first piiblishod in tho Gartenlaube. ] 

1878. MATHER, FRED. An Eel has 9,000,000 Eggs. <N. Y. Times, 
Dee. 13, 1878. 

1878. ANONYMOUS, Professor Packard7s Discovery. < N. Y. Sun, Dee. 
8, 1878. 

1878. ROOSXVELT, ROBERT B. Habits of Eels. < Forest and Stream, 
June 13,1878. 

wator in  tho writer‘s Long Islmd ponds.] 

[Quoting from London “ Couiitrx 

[A reiteration and recapitulation of tho claims that  eelsapawn in fresh 
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1878. XOOSEVELT, BOBERT 13. Eeproductive Habits of Eels. 
< Transactions of the American Fish Cultural Association, 
seventh meeting, 1878, pp. 90-98. 

[Mr. Rooscvelt maintains that  eels were hatched in fresh watcr in his 

1878. CAPE ANN ADVERTISER. Bobbing for Eels by Moonlight. 

1878. CAPE ANN ADVEETISER. The Eel Fisheries of South Deer Isle, 

1878. 4‘ ONCE A FISHERMAN.” The Great Eel Question. < N. Y. 

trout ponds, on Great South Bay, Long Island.] 

< Cape Ann Advertiser, July 19, 1878, p. 2. 

Maine. < Cape A m  Adrertiser, Uec. 20, 1878, p. 4. 

Evening Post, Oct. 4, 1878. 
[Another nian who mistakes intostinad worms for small Ce18.l 

1878. SCHMIDT, Herr. On the Economy of the Eel.”] < Archiv des 
Vereins der Freunde der Naturgeschichte in Mecklenburg, 
xxxi, pp. 102-110. 

[Not soen. Title from Zoological Record.] 
1879. ROOSEVELT, ROBERT B. Reproductive Habits of Eels. < Trans- 

actions American Fish Cultural Association, eighth meeting, 

[A summation of rccent discovcrics, the author still maintaining that  eels 
1879, pp. 32-44. 

brccd i n  fresh watcr.] 
1879. SAWYER, J. G. [of Sawmill Rift, Pike Uo., Pa.] That Male Eel. 

<New York Sun, May 17,1879. 
[An observer forty years familiar with tho fisheries of the Delaware River 

describes the differences between male and female eels; gives an account 
of the mounting of tho young eels in tho Delaware about June 1, and speake 
of the abundaucc of ucls in Metaqua Pond, Sullivan County, and other in- 
land waters in that  vicinity separated from tho sca by high waterfalls.] 

1879. PUTNAM, FREDERICK W. “Mr. F. W. Putriam exhibited a, 
specimen of the common eel ( Angzcillu bostoniensis).” < Pro- 
ceedings Boston Society of Natural History, xix, 1879, pp. 279- 
280. 

Attontion called to  the eggs 
The ques- 

[Notes ON. rcccnt history of this discussion. 
in tho spccimcns exhibited, all of which were “ silver bellics.” 
tion asked, “ Will ‘golden bellies’ prove to be males?”] 

Verein, ii, 1870, NOV. 4, pp. 357-358. 
1879. DUNKEB. Geht der Aal in Erbsenfelder 1 < Deutscher Fisoherei- 

[“Do eols froquont poa-patchos1”-a discussion of tlie qiiestion.] 
1879. NICKLAS, CARL. Der Aal (Anguillu vulgaris). < Deutscher 

Pischerei-Verein, ii, 1870, Oct. 7, pp. 326-328. Extract from 
Lehrbuch fur Teichwirthschaft?’ 
[A popular synopsis of thc natural history of‘ tho eel from the standpoint 

1879. HAACK, IT. Die Einfuhrung von Aalbrut in deutsche GewBsser. 

[Practical suggcritions to  fish-culturists concerning tho planting of young 

of the fish-culturist.] 

< Deutsche Fiwherei-Zeitung, ii, 1870, March 4, p. 65. 

eels. ] 
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1879. PACKARD, A. S., jr. The Breeding Habits of the Eel. < Ameri- 
can Naturalist, xiii, 1579, pp. 25-30, and 125 (a correction). 

[On the 18th and 20th of February, 1879, Dr. Piickard found three spcci- 
mens which were supposed to contain the organs of Syrski, end in mhich he 
thought lie detected tho presence of living spermatozoa. He subsuqiiently 
eanie to the conclusion that  the movements observed by him were simply 
Browuian movements aiuoug the fat corpuscles, and that  the supposed 
spermatozoa were only yolk particles. See, also, Zoologischer Anxeiger, 
April, 1879, p. 193; Jan. 13,  1879; April 21, 1879.1 

cago Field, xiv, lSS0, pp. 291-292. 
Claims 

that  eels spawn in Oneida, Lake.] 

1880. HERMES, Dr. OTTO [Director, Berlin Aquarium.] Ueber Aalbrut 
und Aufzucht junger Aale. <Circular, Deutscher Fischerei- 
Verein, 1880, Fcb. 12, No. 1, pp. 23-25. 

[“Concerning young eels and their propagation.” Describes the mount- 
ing of‘ the young eels in June in the river Elbe ; gives directions for trans- 
porting youug eels.] 

1880. HERMES, Dr. OTTO. Ueber AalmMnnchen nnd Aalweibchen. 
< Circular, Deutscher Fischerei-Verein, 1 SSO, No. 2, March 

[“Concerning male 001s and female eels.” Dr. IIerinos gives a brief ]lis- 
tory of the search for malo and female eels, with an account of the disoov- 
ery of niale eels by Syrski. 110 recounts the external and internal marks 
of males and females, as indicated by Syrski and Jacoby. 

Dr. Hermes, visiting the fish market of Triosto in  company with Dr. 
Syrslri, found fifteon melcs among twenty selected according to  these indi- 
cations, but ill Berlin could find none. Ke indorscs the opinion that  males 
occur as a rule only in the sea and in the mouths of rivers. 130 calls atten- 
tion to the importance of searching for malo eels 011 tho coasts of the German 
Occan and tho Baltic, aid  ndvises that  oxaminatioils shall be Confined to  
exoniples loss than 18 iiiches long, since tho  male eel rarely exceeds this size. 

1850. BALLOU, WILLIAM HOSEA. Eels (AmguiZZa acutivostvis). <Chi- 

[A descriptioii of the eel fisheries of Oswego Rivor, New York. 

27, pp. 55-57, cut. 

Isso. HERMES, Dr. OTTO. Bur Fortpflanzung des Aals. <Deutsche 
Fischerei-Zeitung, iii, 1SS0, June S, pp. 244-245. 

[Aiinouiices the discovery of male eels in the Baltic. Dr. I-Iermes examined 
two lots of 72 each of eels 36 to 42 centimot8ers long, 0116 lot froin WiBmar, 
anothcr from tho region between ,Sjouland and Laland. In each of  these 
lots lie found 8 males.] 

l880. HERMES, Dr. OTTO. Zur Fortpflnneung des Aales. < Circular, 
Deutscher Fischerei-Verein, vi, 1850, Nov. 35, pp. 107-201, 2 
cuts; Zoologischor Anzeiger, 1881, NO. 74, pp. 39-44. 

L (‘ On tho reprotluation of the eel.”] 

1880. EERMES, Dr. OTTO. Ueber Aalbrut und Aufzucht junger Aale. 
< Oesterreich-Ungarische Pischerui-Zeitung, i, 1880, No. 11, 
March 16, IJp. 83-84. 

[Dr. IIermos suggests methods for the transportation of young eels.] 
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1880. HAACK, H. Acclimatisirung des Aales im Donaugebiete. < Oes- 
terreich-Ungarische Pischerei-Zeitung, i, 1880, No. 9, March 1, 
p. 65. 
[ “Thc acclimatization of eels in tho Danubc” Haack proposes to effect by 

transporting several hundred thoiisand young eels (mont6c) from near the 
mouths of rivers before the young males have dropped out in the course of 
their upwarrd ascent.] 

1880. LINDENHAIN, GUIDO. Zur Naturgeschichte der Aale. <Oeater- 
reich-Ungarische Pischerei-Zeitung, i, 1SS0, IJo. 6, Peb. 8, pp. 
46-47; No. 7, Peb. l G ,  p. 54; No. 8, Peb. 23, p. 60; No. 9, March 
1, p. 68; No. 10, March 8, p. 75; No. 11, Narch 16, pp. 84-85. 

[A very worthloss compilation, subsequently severely criticised by Dr. 
Pauly in  the same periodical.1 

Die Fortpflanzung des Aales (Anguilla vulgaris 
Fleming). <Oesterreich-Ungarische Bischerei- Zeitung, i, 1880, 
No. 12, March 23, pp. 89-90; NO. 48, Dee. 23, pp. 389-390 (cor- 
rection to first article). 

[This essay, drawn out by Lindenhain’s pretentious and mendacious 
article on the natural history of the eel, gives a vcry clcar and sensible ex- 
position of the present state of lmowledge upon the reproduction of theeel, 
as wcll as a satisfactory historical resum6 of the subject.] 

1880. [BENECKE, BERTHOLD.] Torn Aal. < Berichte, Ost- und West- 
Preussischen Fischerei-Vereins, 1SS0, May, pp. 33-36, 4 figs. ; 
Deutsche Fischerei-Zeitung, iii, Feb. 3, 1880, p. 44. 

T l p s e  articlcs mcrc incorporated in the au- 
thor’s later work.] 

1880. GLOCKNER GEBRUDER. Aalbrut. < Deutsche Fischerei-Zei- 
tung, iii, 1880, May 25, p, 217. 

1880. PAULY, Dr. A. 

[General natural history. 

[Narrates that  young eels wore plantcd in  tho river Tschirne in  1877, and 
that after an extraordinary freshet in 1880, by which for tho first timesince 
1845 the water was raised higher than ~b dam at the cntrancc to  a small 
pond, young eels were found iu that pond. Suggests that  there were eels 
of three years’ growth.] 

1880. DUNKER, Herr [of Stettin]. Der Aal auf der Ausstellung. 
< Deutsche Fischerei-Zeitung, iii, 1880, May 25, pp. 218-219, 
with cut. 

[An account of the male eelsexhibited at tho Herlin Fishery Exhibition, 

1880. DUNEER, Herr. Vom Aale. < I b i d . ,  iii, 1880, March 31, p. 113. 

1880. DANNER, HERMANN. Der Aal geht aufs Land. <Deutsche 

with a history of recent investigations and discoveries.1 

[Concerning the migrations of eels, OM and young. 1 

Fischerei-Zeitung, iii, 1880, Oct. 2G, p. 422. 
Narrates two instances whore eels have escaped 

from tanks, and have been found at considerable distances in ditches and 
under stones.] 

1880. MCGOVERN, HTJGH D. On the Curious Ha,bil;s of Eels. <Trans- 
American Fish Cultural Association, 1880, pp. 19-20. 

[“Eels go over the land.” 

[fiote on tho climbing power of young ecls.] 
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1880. JAOOBY, L, Der Fischfang I in der Lagune von Comacchio I 
nebst einer J Darstellung der Aalfrage I von 1 Dr. L. Jacoby. I 
Mit zwei Tafeln. I Berlin, 1880. I Verlag von August Hirsch- 
wald. I n. w. Unter den Linden, 68. I SO. pp. vi, 93 (l), plates, 
map. 

[A thorough and scholarly review of tho whole history of the eel, with a 
full account of tho eel-fishery in the lagoon of Comacchio.] 

1880. CATTIE, S. TH. Ueber die Genitalien der miinnlichen Aale 
und ihre Sexualunterschiede, von S.  Th. Cattie., Phil. Nat. 
Cand., Docent an der Realschule zu Arnheim, Holland. <Zo- 
ologisclier Anzeiger, Julie 7,1880, pp. 276-279, 2 cuts. Also, in 
translation, ‘(On the Genitalia of Male Eels and their Sexual 
Characters.” <Proceedings U. S .  National Museum, iii, 1880, 
pp. 280-2S4. [Translated by John A. Ryder.] 

[Gives a description of the internal and uxtornal characters of male eels.] 
1880. BENEOICE, BERTHOLD. Pische, Pischerei, und Pischzucht 1 in I 

. Ost- und Westpreussen. I - I Von I Dr. Berthold Bene- 
cke, I Professor an der Universitit KGnigsberg. I Mit zahlrei- 

Eonigsberg in Pr . I Hartungsche Verlagsdruckerei I 1880. 
80. pp. -. [Unfinished ; 320 pages published up to date.] 
The Eel, pp. 173-188. 

the eol.] 
1881. ROBIN, C. The Male Eels compared with the Females. <Annals 

and Magazine of Natural History, (B), rii, May, 1881, pp. 386- 
393. [Translated from Comptes Rendus, Feb. 21, 1881, pp. 

chen Abbildungen von Braune. 1 [Erste Lieferung.] I - I 

[A masterly revicw of the present state of knowledge updn the  history of 

378383.] 
[Describes the male and female organs, and calls attention to the paper of 

Duvernop, who, in  his judgment, doscribed correctly tho rufflo-like or male 
type of tho  genitalia of the eel. Escopt for this, tho paper is, like those 
of Daresto, Cattie, and others, simply a contirmatiou and oxtonsiou Of pre- 
vious observations. ] 

Deutscher Pischorei-Verein, 1881, No. 1, Jan. 31, PP. 17-18. 
1881, HERMES, Dr. OTTO. Zur Fortpflanzung des Aales. <Circular, 

[“On tho reproduction of the col.” States tho fact that, according to 
the observations of Upper Fishmastcr Dallmor, tho eols taken from August 
to  Novembor (aspecially in September and October) in  tho Balltic along the 
Flensburg-Alson coast and in the Lossor Belt were a1)parently migrating 
from tho south to the north, this being indicated by the maniier in whioh 
the  loadors of tho ool-pots were attached-to Wit ,  to  tho uorthorn wing of 
the uel-pot.] 

l881. HERMEB, Dr. OTTO. Zur Aufzucht junger Aale. <Circular, 
Deutscher Fischerei-Verein, i, 1881, Jan. 31, pp. 20-21. 

[“On tho propagation of young eels.” An mgument in favor of select- 
ing for transplanting into land-lockcd waters oels between ono and two 
years of age, rather than the miniaturo fish usually used for that purpose.] 
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1881. HINCKELMANN, Herr [Pishmaster at Flensburg]. Beitrag eur 
Naturgeschichte des Aals. <Circular, Deutscher Pischerei- 
Verein, i, 1SS1, Jan. 31, pp. 18-19. 

[“A contribution to the natural history of the eel.” Notes on the periods 
of greatest abundance of eels about Flonsburg and on the Danish coast. 
Hinckelmann speaks of the size of the  oels a t  different seasons, and of the 
influence of the weather upon their capture. 110 confirms the view tha t  
eels migrate in  the fall from south to  north, or from brackish toward salt 
water, stating that  the earliest catches are made at the south, the latest in 
the most northern locelitics.] 

Bur Naturgeschichte 
der Aale. <Deutsche Pischerei-Zeitung, 1SS1, May 24, pp. 
165-166. 

1881. DECKER, Herr [Pishmaster of Altona]. 

[An interesting communication, claiming that oels spawn aud are hatchad 
on muddy and slimy bottoms at a depth of ten to fifteen feet. J 

A LIST OF oltiio RIVER FIBWE@ SOLD IN THE MAR NET^.. 
B y  ORLANDO HOBBS. 

JEFFERSONVILLE, IND., Murch 20,1881. 
Prof. SPENCER F. BAIRD, 

Secretary 8mithso.lziun Institution : 
DEAR SIR: Mr. Luke, the postmaster at this place, called on me to 

furnish a list of the fish caught at the Palls of’ the Ohio. I ma8 very un- 
well at the time, and too much occupied with business affairs to attend 
to it at that time. I have since, by going to the fishing grounds, see- 
ing the lines run and the captures by the nets, been enabled to make 
the following list, that comprises about dl the fish caaght here. I 
also send with this a list written and furnished by William Taylor 6z; 
Co., who have fished here and supplied the market for the last forty 
years. They claim it is a full list, and it agrees with that I have col- 
lected from every other source of information. Should there be any- 
thing you wish information of a t  this locality, and will send directions 

I- 

for properly obtaining the same, it will give me pleasure to  
for you. 

I have the honor to remain, very respecbfully, yours, 
ORLANDO 

’ LIST O F  FISH CAUGHT AT FALLS O F  01-110. 

attend to it 

HOBBS. 

Xtixostetkiunt vitreum var. sulmoiaeuqn (Raf.), Jor. & Copeland.-White 

Stixostethium vitreum (Mitch.), Jor. & Copeland.-Black Salmon. 
Percopsis guttartusus, A&-Trout Perch. 
Perm puviutilis, Linn.-Yellow Perch. 
Pomosys annuluris, Raf.-White Perch, Bachelor Perch. 
Bubalichtlbys urus, Ag.-Black Buffalo. I 

Salmon. 
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Ickthyobus bubu7us, Ag.-Buffalo Perch. 
Cycleptus elongcrfus, Raf.-Loug Buffalo. 
Exoglossum maxilli?agua, Raf’.-Stone-Toters. 
Carpiodes -, Raf.-Carp. 
Catostontus cosnntersonii (Lao.), Jor.-Sucker. 
Myxostoma naacrolepidota var. duqucsiaii (Les.), Jor.-Red Horse. 
liyxostoma macrolepidota var. macrolepidota (Les.), Jor.-Black Horse. 
Ptychostotnus -.-Mullet. 
Pomolobus chrysockloris, Raf.-Skip-jack, Ohio Herring. 
Alosa sapidissima (Wilson), Starer.-Sea Shad, Potomac Shad. 
Dorysoma eepediana (Les.), GiIl~7ar. heterura (R>af.), Jor.-Hickory Shad. 
Ambloplites rupestris (Raf.)-Rock Bass, Goggle-eye. 
Eyodon tergisus, Les.-Tooth Herring. 
Lepomis - , Gill.-Common Sunfhh. 
Ivicropterus pallidus (Raf.), Gill & Jor.-Black Bass. 
Micropterus salmoides (Lao.), Gill.-Yellow and Green Bass. A 

Semotilus -, Itaf.-Common Ohub, Silversides. 
Ceratickthys, Baird.-Horned Chub. 
Ichtlmlurus punctatus (Raf.), Jor.-Blue and Channel Cats. 
dmiurus -.-Yellow Cats. 
dmiurus -.-Bull-head Cats. 
Pelodichthys oliaaris (Raf.), Gill & Jor.-Mud Cats. 
Polyodon folium, Lac.-Spoon-bill Sturgeon. 
Ac&enser rubicundus, Les.-Red Sturgeon. 
Scaphyrhyncliops platyrhynchus (IZaf. ), Gill.-Shovel-nose Sturgeon. 
Lqidosteus osseus (L,), Ag.-Gar Pike. 
Litholepis spatula (Lac.), Jor.-Alligator Gars. 
Lepidosteus platystomus, Raf.-Short-nose Gar-Fish. 
Anguillu rostrata (Les.), DeIC.-Yellow or Golden Eel. 
Anguilla rostrata.-Common Black Eel. 
Snapiiing Turtle, Black and Yellow Soft-shell Turtles, Water Dogs.. 

NAMES O F  OHIO RIVER FISH. 

William Taylor & CO.% list of fish. 

White SaImon. 
Black Salmon. 
White and Yellow Perch. 
yellow and Blue Cats. 
Black BuEalo. 
BuBallo Perch. 
Carp. 
Tooth Herring. 
Rock Bass. 
Black and Yellow Bass. 
Green Bass. 
Sunfish. 
Stone-Toters. 
Black and Re,d Horse. 
Spoon Bills. 
Bickory Shad. 
Qriudel and Pike. 
Jackfish, Silversides. 

Coal Boat Cat. 
Mullet. 
Potomac Shad. 
Goolem. 
Sturgeon. 
Dogfish. 
Flat and Bull-head Cat, 
Silver and Gold Eel. 
Batchelor Perch. 
Goggle-eye. 
Cllll b . 
Skip-jack. 
Shovel fish. 
Horned Chub. 
White Shovelfish. 
Water Dog. 
Black and Yellow, Hard and Soft 

shell Turtle. 
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whit% had died in the Berlin Aquarium, it was found that the ovaries 
were well developed, and a specimen which died in the aquarium in 
Frankfort burst in consequence of their extraordinary development. 
The weight of the ovaries of this animal, which weighed 22& pounds, 
was 8 pounds and the number of eggs about 3,300,000. The absence in 
this case of the natural means by the help of which the animal could 
get rid of the eggs was apparently*the cause of death. Male specimens 
of the Conger in an undeveloped condition I had not yet had an opportu- 
nity of examining. On this account, in the autumn of 1579, I obtained 
a number of Congers caught in the vicinity of Havre, the lengths of which. 
would range from about 60 to 70 centimeters (or 2 to 2 feet 4 inches). 
These ate greedily and grew rapidly. But one individual was backward 
in its development ; so that, it was easily distinguished from the others. 
This specimen, the smallest in the aquarium, died on the 20th of June 
of the past year, and was examined by m.e on the same day. I was 
pleasantly surprised, as I found sexual organs very differently formed 
from those which I had always met with before. From a cut in the same 
a milky fluid eschped, which upon examination with a microscope en- 
larging 450 diameters, was found to contain a vast number of sperma- 
tozoa in the liveliest motion, which showed a head and tail very plainly. 
There was, therefore, no doubt about the fact that I had before me a, 
sexually mature male of Conger vulgaris. Two portions of the milt or 
testes mere cut off for the purpose of farther investigation, and the eel, 
74 centimeters long, placed first in spirit, then in Wickersheimer's fluid. 
On the 24th of June, in company with Dr. Rabl-Ruckhard, the anatomi- 
cal discovery was confirmed. 

The testes present to the eye the appearance of long, band-like com- 
pressed organs, attached along either side of the air-bladder by means 
of a fold of the mesentery, and extending the whole length of the 
abdominal cavity, md somewhat behind the vertical of the anal opening 
posteriorly. Each testicle ends in a tongue-like broader anterior and 
~arrower posterior extremity, becoming thicker but narrower posteriorly, 
and is divided into a number of lobes of unequal size by a series of 
dorso-ventral emarginations. On the right side there are four emargi- 
nations and five lobes. The first of these measures longitudinally 4511m7 

the second 7Ornrr1, the third only partially distinguished &om the fourth, 
Smm, the fourth 43'*'", the fifth 3Smm. 

An exact enumeration of the lobes of the left testicle was not possi- 
ble on account of the fact that a piece 5.5 centimeters had been removed 
for more extended study. The anterior part, including the space abovo 
named, is 98"" long; then follows a lobe measuring 18"", and, lastly, 
a portion 80n1m long. The last is divided into three portions by two shal- 
low oblique sulci, the portions measuring l5,27, and 281n111 long, respect- 
ively. 

The thiclcness of the above most developed left lobe was 9m111, 
breadth from its mesenteric attachment to its free border 1Brnzn. On the 
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left side the free tongue-like extremity of the testicle extends 1Zmm and 
on the right side 13"" beyond the attachment of the mesentery. The 
attachment of the mesentery begins on the right side Illn" farther for 
Ward than the left. The posterior extremity of the right testicle extends 
41nm beyorid the inesenteric attachment and 26"" beyond the vertical of 
the anus. The left testicle extends 3S1~lr11 beyond the vertical of the anus, 
Whilst its extremity scarcely extends beyond the mesenteric attachment, 
The free ventral border of both testes becomes gradually thinner, and 
forms a lnoinbranous border 4"lm broad extending beyond tho opaque 
ljarenchyma. This border is lobulated or crenulated owing to slight 
marginal incisions; it is very distinct a t  the anterior end of the left tes- 
ticle, but is broader posteriorly where it is bent outwards, while at the 
same time it is more deeply notched or incised. 

At the base of the testes lies the canalis seminalis or vas deferens, which 
opens into the b.urscc seminulis; and from the portion of testicle lying 
behind the vertical of the anus a similar canal leads to the bursa semi- 
na&, from which the sperm is discharged through the porus genitalis. 

If one compares this description and the figures" of the lobulated 
organ discovered by Syrski and called after him, there appears a strik- 
ing similarity between thc two. If it is borne in mind that in tho 
first case we have to do with quite undeveloped and in the Conger with 
fully mature male reproductive organs, all doubts are put aside as to 
the sex indi&ied by the Syrskim organs. In the case of the Oonger 
as in that of Anguilla, tho fact remains, as upheld by Syrski, that the 
male is conspicuously smaller than the female. 

As is well known, Von Siebold assumes that all the young eels which 
wander illto streams develop into females, wliile the young males 
remaill in the sea or a t  the mouths of the streams. This assumption 
should ]lot be taken literally, however, for out of 250 eels caught in the 
vicinity of Ouirllosen, measuring 28 to 42 centimeters, I found 13 males 
or5 per cent. Currlloseii lies near Wittenberge, and is also not less than 
25 miles distarlt from the mouth of the Elbe. What percentage of luades 
iatobefouncl llearer the mouth of the Elbe I have not been able to 
learu on account of a lack of material. Porty eels caught in the Have1 
at Hayelberg were females without exception. 
I found a remarkably large number of melo eels in a lot of 137 caught 

in the bays joining the Baltic ih the vicinity of Rugen, namely, G 1  indi- 
viduals or 448 per cent., while amongst those taken a t  Wismar anc1 the 
Danish coasts there was but 11 per cent. 

whether these facts have any relation or can give any clue to the 
Position of the hitherto unknown spawning plaCc?S of eels, it is hoped 
further investigdtion will sliow. 

Although Cattie, in the paper already cited, gives it as an undoubted >------- ____-- 
*bhandl, d. IC. k. Airad. d. Wiss., April-Heft, 1874. Tho figure represents tho liver 

Of Angui~~a  as two-lobed. It has, howovur, a simple, tonguo-like form, and is divided 
at 1's lowor enrl into two lobules. 

Bull. u. s. I?. c., 81-9 
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fact that eels migrate to the sea where in the course of six to eighti 
weeks their sexua,l organs attain their full development when the old 
males as well as females die after having accomplished the reproductive 
act; there is no scientific ground, to the best of my knowledge, which 
would lend support to this assumption. What was considered as only 
probable by Von Siebold and Jacoby is, as it appears, assumed by Cattie 
to be proven. 

Cattie further repeats Jacoby’s suggestion, that perhaps as a conse- 
quence of an acquaintance with the experience of Giinther referred to 
by Darwin, that in almost all fishes the male is smaller than the female, 
it occurred to Syrski to investigate the smaller eels. This assertion is 
without foundation. Syrski was led to his discovery without having 
had any hints from others. I n  his paper cited above he remarks as fol- 
lows upon this point: ‘< So I selected for my investigations the smallest 
eels I could possibly find, reflecting as I did so upon the fact that in 
many species of the animal kingdom the male is smaller than the 
female,” Syrski writes me complaining bitterly that any one should 
compare this clear expression with the former and regard it the same, 
and that he knew nothing of the views of Giinther and Darwin, with 
which he was moreover wade acquainted only through Jacoby’s paper. 

Finally, as regards the distinction of the male from the female eels by 
external characters, those sent me from the Schleswig coast during the 
month of November presented such great differences in their coloration 
that the sender, the Royal Fish Inspector Hinkelmann, could indicate 
beforehand the number of each sex. 

The .males were distinguished by a striking bronzy metallic luster, 
while the females of the same size were of an almost uniform dull steel- 
gray color. Amongst the males a number of examples were found 
measuring 45 centimeters long, while Syrski found none over 43 centi- 
meters in length. I n  Comacchio Jacoby was so fortunate 8s to find B 
specimen 45 centimeters long. 

O~AFIOIAL PAPERS RELATING TO TIZE PROPOSED INTERNA- 
TIONAL FISUERIES E X H I B I T I O N  AX’ EDINSURQII  I N  1882. 

PEPARTMENT OF STATE, 
Washington, August 1, 1851. 

SIR : I inclose herewitli, for your information, a copy of a dispatch of 
the 15th ultimo, from the vice-consul a t  Leith, with the inclosures, relat- 
ing to the international fisheries exhibition to be held a t  Edinburgh 
in April next. Any re rna ih  you may deem proper to make for the 
information of the vicc.consu1 will be communicated to him. 

I am? sir, your obedient servant, 
ROBERT R. HITT, 

Assistant 8ewetaqt. 
SPENUEE P. BAIRD, Esq., 

8ecretm-y of the LJmithsonian Institution, Washington. 
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No. 191.1 CONSULATE OF THE UNITED STATES, 
Leith, Xcotland, July 15, 1881. 

SIR : I have the honor to inclose two communications I h a ~ e  received 
regarding the international fisheries exhibition to be held in Edinburgh 
in the month of April next, and I shall be obliged by your fynishing 
me with the information asked for in the circular by the exhibition 
committee. 

I have the honor to be, sir, your most obedient servant, 
A. McCASKIE, 

United States Vice- Conszcl. 
The Hon. JAMES G. BLAINE, 

Xecretary of State, Washingtotz, D. C. 
[ Inclosur~s. ] 

1. Circular by ‘Archibald Young, commissioner of Scotch salmon fish- 

2. Circular by the committee of the international fisheries exhibition, 
eries, dated July 7, 1881. 

Edinburgh, dated July 7,1881. 

No. 1. 
EDINBURGH, 22 ROYAL CIRCUS, July 7,1881. 

SIR : I beg to inclose a circular &awn up by me and approved by the 
joint committees of the town couiicil, the Highland Society, and the 
Scottish Fisheries Improvement Association, who are making arrange- 
ments for holding an international fisheries exhibition in Edinburgh in 
April next. 

That circular, as you will see, is intended for the heads of fisheries 
departments in foreign countries, and I shall be much obliged if you will 
kindly inform me who is at the head of the fisheries in the country 
which you represent, in order that I may send him one of the circulars. 

I am, your obedient servant, 
ARCH. YOUNG, 

oomtl&sioner of flcotclb Pislheries. 
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houses ; net's, lines, and fishing-tackle of all kinds both for the sea and: 
inland waters j piscicultural apparatus ; live fish in tanks ; collections 
of stuffed fish and aquatic birds j life-saving apparatus, fog-signals, and 
lights for fishing-boats ; fresh fish, cured and tinned fish, and prepara- 
tions for preserving fish ; models of fish passes and ladders and other 
similar objects. 

We shall esteem it a favor if you mill bring under the notice of those 
engaged in, or connected with, the fisheries in your country the fwt 
that such an exhibition will be held therein April next ; and if you will 
also kindly inform us whether you are likely to send us many contribu- 
tions. 

An answer to the above may be sent to  Archibald Young, esq., com- 
missioner of Scotch salmon fisheries, 22 Royal Circus, Edinburgh. 

Sir I. R. S. MAITLAND, 

WM. SICINNEX, 

3'. N. MENZIES, 

ARCHIBALD YOUNG, 

We have the honor to be, your obedient servants, 

Barrister, 

Cit!y Clerk, Edinburgh, 

Secretary to Hiyhland Society, 

Advocate, Coilzmissioner of rScotch Xulmon Pid~eries, 
Honorable h'ecretaries to  International Pislieries &hibition, Edinburgh. 

NOTEU ON TIIE MACKEREL PISIIERY OJi" 18731. 

B y  CAPTAIN S .  J. MARTIN. 

GLOUCESTER, MASS., July 2G, 1881. 
DEAR PROFESSOR: There appears to be a new school of mackerel on 

the coast. The vessels had lost the mackerel and could not find them. 
For a week they did not get many. The mackerel that were here mer0 
inshore, in shoal water. To use tlie seine, some of tho vessels went offshore 
as far as Cash's Pound. There were plenty of mackerel ten days ago. 
They mere driven to within 5 miles of  the shore. For the last two days 
there have been plenty of mackerel 5 miles off Thatcher's Island. The 
last fish are of better quality. Three-fourths of the mackerel packed 
yesterday mere No. 2. There were a very few 1 nrge ones among them0 
The vessels are doing well. Yesterday there were 13 sail of vessels, 
with 3,500 barrels, To-clay there mere 11 mil, with 2,DGO barrels. On0 
vessel was out a week and caught 400 barrels. One vessel is in from 
Block Island with 100 barrels of large mackerel. The schooner Edward 
Webster is in from Block Island with 90 barrels of large mackerclo 
The schooner Ossipee is in from the bay of Saint Lawrence and reports 
no mackerel; that is good news for the fishermen. The prices of the 
fish are as follows : They mere sold to-day a t  $4 a barrel with the bar- 
rel; mackerel packed sold for $5.50 a barrel for No. 2 ;  $3.50 for No. 3. 
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garrels to-day are worth $1.10 apiece. Tlic inspectiou this year is $1.60 
a barrel. If mackerel hold plenty, barrels mill be worth $1.25 apiece in 
a meek. The George's fishing fleet report plenty of mackerel on George's. 
yesterday there were 60 sail of vessels at the wharves laiiding fish and 
mackerel. This morning there mere 45 sail, mostly maclcerel catchers, 
in the harbors for shelter. There was a fresh breeze, with rain, thun- 
der, and lightning. 

Your obedient servant, 
S. J. MARTIN. 

Prof. SPENCER I?, BAIRD, 
United 8tates Co~ninission Fish and Fislwrics, 

Wood's Holl, Barnstable County, IllassaclLusetts. 

NOTEO ON NEW ENGLAND I."IS€IERIES. 

By S .  J. MARTIN. 

[Fro~ll a letter t o  Prof. S. F. Bairil, United States Fidi Commissioner.] 
GLOUCESTER, MASS., August 8, 1851. 

DEAR P~;OPESSOR: The harbor this morning is alive with schooling 
mackerel, and 20 barrels of good quality, mostly twos and .a few ones, 
Were taken in tho nets last night. The boys hare great sport catching 
mackerel off the wharves. Bluefish are plenty off the inouth of the har- 
bor, and I think they drove the mackerel in. There are sonic squid in 
the harbor. 

The mackerel catchers have not done well during the last fortnight. 
The weather has been so foggy that they had to lie in tlie harbors eight 
days. Close to tho sllore the fog is not so thick, and here a11 tho mack- 
erel that have been caught were taken. Mackerel are found from Cape 
Cod to Mount Desert. There are 1,800 barrels of them on board vessels 
iu tlie harbor this morning. T ~ O  schooner Fleet Wing has SO barrels of 

large Block Island maclrerel, worth $25 a barrel. Mackerel sold 
&-day st f,he low figure of $4 a barrel, wit11 the barrel. 

new scllool of codfish has comc on the mestern part of George's. 
The fish are tile largest I have ever seen at  this time of the year. I 
thlnl< they are a squid school, for when a fish is 1iaUled up three or four 
W1id will bo found in it. One 
'eSSd toolr1G barrels there. A \7essel came in froin George's with 1,100 
"d, Which weighed 18,000 pounds split. The vessel which took 16 bar- 
'el8 of squid caught 21,000 pounds of cod in four CIaSs on the western 
Part of Georg+s. Sonlo vessel8 have taken good trips 011 the eastern 
Part of George's. Tho fish, however, are not so large. 

glad some 011e 110s gone into the dogfish business. A steamor 
and a schooner are catching them at  Booth Bey, Maine, and selling 
thCnl tfo the factory a t  $1 a hundred fish. Dogfish are very plenty all 
'long the coast. Some vessels come in with the wliole bottom eaten out 
Of the seine and the pocket. 

Squid are pIenty in I3arnstable Bay. 

I 
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MORTALITY O F  MWLOUD R I V E R  SALMON I N  1881. 

B y  L I V I N G S T O N  STONE. 

[Extracted from lettors dated July 10 and 12, 1881.1 

The McCloud River salmon are dying in vast quantities from some 
unknown cause. The aEected fish have this peculiarity, namely, that 
they appear on the exterior to be perfectly healthz fish. There are no 
parasites in the gills, no fungus on the bodies, 110 emsciation or any 
mark whatever on the outside to distinguish them from perfectly healthy 
fish. I secured and dissected one a day or two ago. The imide of the 
mouth and the gills seemed perfectly healthy and normal ; the heart 
and liver seemed nearly as usual, but the alimentary canal and stomach 
were very much congested with extremely dark blood. You remember, 
without doubt, the small organ, of a deep ret1 color, that lies at the 
lower extremity of the pyloric appendages. In the fish that L examined 
this organ was of an abnormal size, being three times as large, perhaps 
four times as large, as in a healthy fish, and of a dark, unwholesome 
color. I sh-ould say that this extraordinary enlargement of the spleen 
(as we call the organ here) was a sufficient cause for deatli. I will ex- 
amine more as soon as I can get some. 

THE FISH-EATING COWS OW PROVINCETOWN, IUASBACEIUSETTS. 

B y  ISAAC H I N C K L E Y .  

[Extract from a letter dated July 20, 1681.1 

Captain Atwood has kindly given me facts in respect to fish-eating 
cows. Prior to the passage of the Massachusetts statute forbidding 
owners of cows to allow them to roam a t  will (which statute was enacted 
to protect directly the beach-grass which checked tShe drifting of sand), 
the cows flocked to the shore while the fishermen were cleaning their 
catch. These cows sought with avidity the entrails and swallowed them. 
They seemed willing to eat the heads also, but lacked the ability to re- 
duce their bulk sufliciently to allow of this. A species o€ ling or blenny, 
weighing three pounds or more, and discarded by the fishermen, was 
freely eaten also by the cows. Cows when first arriving at Province- 
town from the rural districts refused fish; but their owners, by adding 
minced fish to their cows’ rations, soon taught tho  cows to imitate their 
neighbors in respect to eating entrails. 

A t  this time the thirty-three cows, constituting the whole of Province- 
town’s stock, being ‘( kept up,” have forgotten or never learned the fish- 
eating practice. 
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D E V E L O P M E N T  O F  TIIE SPANISIi M A C K E R E L  (CYBIUM MACU- 
LA T WDm. 

By JOHN A. RYDElt. 

The mackerel-hatching operations at  Mobjack Bay were conducted on 
board the steamer Lookout and at Bosinan's Fish Guano Works, New 
Point Comfort, Va., from the 5th to the 13th of July, 1SSO. Spawn and 
milt were obtained in that vicinity from sixteen individuals ; tho num- 
ber of males and females was about the same. These ova were subjected 
to as thorough and systematic au investigation as the limited time at  
our disposal permitted. Some time previously Mr. R. B. Earl1 had 
succeeded in taking some eggs in tho ricinity of Orisfield which were 
successfully fertilized and which hatchcd out i n  the amazingly short 
period of twenty hours. In  every case tho eggs taken and cared for by 
my assistant, Mr. W. P. Sauerhoff, hatched in twenky-four hours; it is 
true that a few liatched somewhat pooncr, but some left the egg-mem- 
brane eveu later. I attribute this difference in the times of hatching in 
the two cases to different methods of treatment of the ova or to a great 
difference in the temperature of the water. The eggs taken and fertil- 
ized at  4 o7clock p. in. were all hatched a t  the same hour the next day. 
This season7s experience at  Cherrystone showed that when the tempera- 
ture of the mater was unusually low it would require i m d y  thirty-six 
hours for the eggs to  hatch, but tlie development was nonnal. 

The hatching operations for tho season of 1581 were conducted at 
Cherrystone Harbor, Northampton County, Virginia, in the earlier part 
of the season, by tho crew of' the steamer Fish I lawk,  but were after- 
wards continued on Kimberleg7s wharf, under the direction of Col. Mar- 
shall McDonald, commissioner of fisheries of Virginia. It was not the 
good fortune, however, of the latter party, of which the writer was a 
member, to obtain as large a number of ova as they had been led to 
expect; this was in the main due to our inability to control the times of 
fishing with the pound nets, which were the sources wheme our supplies 
of spawning fish were obtained ; also in part t o  their distance from our 
hatching station, which, as our facilities for 'the prompt; transportation 
of the crew of spawn-takers by water mas inadequate during the latter 
part of the time we mere engaged in our investigations, added not a, 
little to the disadvantages under which the work was conducted. Add 
to this the fact that, although the number of riPe fish obtainable w m  
probably snfficient for our experiments, i t  was learned that they seemed 
for the most part to discharge their spawn Only in the evening or at  
night, the times when by far the larger proportion of ova were obtained. 
That this fish is nocturnal in its spawhing habits was still further dem- 
onstrated by Colonel MoDona'ld while on a visit to Tangier Sound, 
whore the Spanish mackerel is taken at  night in gill-nets, a mode of 
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fishing not practiced at Cherrystone ; an abiindance of spawners, it was 
found, were taken under the above conditions a t  the former place, and 
it was believed, from observations made at the time, that many millions 
of eggs might be obtained there in a single night. Prom this it appears 
that what is now needed to make the artificial incubation of the mack- 
erel a success is to choose some point for our operations where the fishing . 
is carried on at  night or in the evening. In  relation to this part of the 
subject the writer will forbear to say anything further, as its discussion 
rightfully belongs to Colonel McDonald, whose observation it is ; but I 
have been informed by Pro€essor McCloskie, of Princeton, that while 
he was in company with Mr. J. S .  Kingsley, during the present summer, 
on the Massachusetts coast, in the vicinity of Cape Ann, the latter gen- 
tleman conducted some observations on floating fish eggs which were 
taken at  night in a tow.net and believed to have been laid after sun- 
down; they were not identified, however. Ova which were found float- 
ing a t  the surface of the sea by Professor Haeckel,* a t  Ajaccio, off' the 
island of Corsica, and afterward at Nice, were agglutinated together in 
clumps, but the species was not determined, and it was only supposed 
that they belonged to some gadoid, and are hence cloubtfully referred to 
Hotella. Edward Van Benedent also, who describes at some length 
similar adhesive floating ova, which he had obtained in the sanie way, 
with the help of the tow-net, off Villafranca, does not identify them, 
xior does he state definitely a t  what time of day it was supposed they 
were spawned, but from the evidence aff'orded by his time record of the 
rate of their segmentation I am, nevertheless, prepared to believe that 
they were laid a t  night. The Cyprinodonts in the spawning season, as 
far as my observations go, are much more actively engaged in amatory 
play iu the night than a t  other times, judging from the rapid motions 
and splashing noise which they hake in the water during this part of 
the day. G. 0. Sars, in his account of the development of the cod, says 
nothing in regard to the time of day a t  which this fish parts with its 
ova, but the writer believes that there are strong grounds for a belief 
that tho bonito, or crab-eater (XZucate calzudus), is a nocturnal spawner, 
the same as the mackerel, from the circumstance that it was only from 
individuals caught in the evening that ova yere obtained, which appears 
to be the case also, judging from our experience, with the moon-fish (Purf+ 
p1Lippus faher). The foregoing data, although not all of them directly 
bearing upon the question of the time a t  which the Spanish mackerel 
discharges its spawn, are sufficiently within the scope of the evidence 
needed to help us to reach a conclusion in regard to the matter so that 
we will know how to proceed in the future. The artificial incubation 
does not appear to be the gravest part of the problem to be solved; the 

~ 

* Dio Gastrula und dio Eifurchnng dcr Thiere. Jon%ische Zeitsch., IX, 4W2-508, 

t A  contribution to tho history of tho embryonic dcvelopmont of tho Tehostoans. 
1875, 7 pis. 

Quar. Journ. llic. h i . ,  No. LXIX, 41-57, 1 pl., 1878. 
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question seems to be, under what conditions can tlie greatest number of 
oggs be obtained? Given a sufficient quantity of these, although the 
losses in hatching may be as much as 50 to 75 per cent., the number of 
young which it is possible to add to those hatched out naturally will 
still be prodigious. 

OVARIES AND OVARIAN EGGS O F  THE SPANISH MACKEREL. 

The ovary of this fish is a paired organ composed of two iiearly cylin- 
drical sacks lying in the hinder upper portioii of the abcloniinal cavity j 
both taper to blunt conical points anteriorly, and are joiiied posteriorly 
into a wide coinmoii ovarian duct, which opens .just behind the vent. 
Attached to the walls of the ovarian sacks are a vast number of ovarian 
leaflets or folds placed transversely, and which depend directly into the 
space within the sacks. I n  these leaflets the ovarian eggs are devel- 
oped, each one in a minute sack or follicle of its own, the walls of which 
are richly supplied .with capillary blood-vessels joined to the blood sys- 
tem of the parent fish. At  first the ova are very small, but as the sea- 
son adrances they, for the most part, increase in size, in consequence 
of which the entire ovary increases in bulk. At first, when they begin 
to grow larger, they are barely distinguishtLb1e from the ordinary cells 
which compose the great proportion of the tissue of the ovary ; they 
are in fact nothing more than greatly enlarged cells when mature, in 
which mc may distinguish an outer geriniiial layer or 1mllicle, gp, Fig. 
2, covering a store of nutritive material known as the yellr, which is 
gradually absorbed as development progresses ; besides, they are cov- 
ered by an egg-membranc, xr, of extreme thinness, perforated at  one 
point only by 2% minute pore known as the micropyle, which is shown in 
two positions in the same egg in Fig. 1, lying i n  the center of a circular 
area which has faint markings running out radially from tlie micropylar 
pore in its iniddle toward its margin. The niicropyle is funnel-shaped 
and the radial markings and area around3 seem to disappear almost 
ontirely after impregnation. The e&-uiembrane inay be regarded 
merely as il protective covering niitl the micropyle as a passage-way for 
the inale element or spermatozoan to find its way through the egg-inem- 
braiie and to the germ, in order that impregnation may take place, when 
the develo1)ment or growth OS the oiiibryo fish will commence. The 
opening als o connect>s the space inside the egy-membrane betwccll the 
latter and tho globular egg or germinal mass with the water outside in 
which the egg fioats ; the space hcre alluded to does not usually :qq)ear 
uutil iinmediately after impregustion, in consequelice of ~ l ~ i c h  the ogg- 
membrane at first lies laxly 011 the germ within, and in the oggs of some 
species, as in the shad, it is at first considerably wrinkled. It is oiilg 
aftcr imprugnation that it normally absorbs w:%ter through the micropylo 
and becomes tense and perfectly globular. Tho history of the fomiation 
of the egg-membrane is not very clearly established, but it appears in 
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the highest degree probable that it is secreted from the cellular walls of 
the sack or follicle in which the egg grows and is matured. 

The youngest ova of the mackerel do not appear to be illclosed in 
independent follicles; these seem to be developed only after the egg 
has attained some dimensions. Very young ova are found to contain 
a relatively large nucleus or germinative vesicIc inclosed in a thin layer 
of transparent homogeneous protoplasm, and for a considerable time 
this condition seems to be maintained, but as they increase in size i t  is 
found that, while the germinative vesicle increases in dimensions, the 
protoplasmic envelope also grows in thickness, ancl that there is a tend- 
ency to multiply the number of nucleoli or germinative spots included 
in the germinative resicle. At  a still later period the nucleus becomes 
apparently granular, and finally, when the egg is mature and ready to 
rupture the follicle in which it grew, the germinative resicle, as well 
as the spots, seem to have disappeared ; nt ally rate it is now generally 
held that when the cgg has attained maturity the germinative vesicle 
undergoes ciisintegration, and perhaps a reorganization, by which a par- 
tion of it becomes what is known in recent years as the female pro- 
nucleus, which conjugetes or becomes fused with a similar body called 
the male pronucleus, which results from the metamorphosis of the head 
of the male element, or spermatozoan, after its entry into the germinal 
matter of t h e  egg. It is this body, made up, as i t  is, in part of male 
and in part of female or ovarian protoplasm, which constitutes the 
nucleus of the first segmentation furrow across the germinal disk in 
which it is embedded, and which must be regarded as the initial or 
starting point in the development of the young fish. It is also doubt- 
less a fact that during the process of division of the germinal disk we 
mould find the nuclei elongated with granular rays extending from . 
their ends through the surrounding protoplasm, as well as bands or 
fibrils of denser protoplasm running from one end to the other of the 
nuclear figure. When the cleavage is completed the rays and band8 
appear to be withdrawn, and .each pole of the formerly elongated 
nucleus becomes rounded independent of its fellow, and so two nuclei 
result, the dynamic or force centers of two cells, the products of this 
process of cleavage of the original cell. This process has been named 
kargokinesis by Prof. W. Plemming, of Xiel, in allusion to the apparent 
exhibition of the modes of motion of the matter of the life centers of 
cells. Nuclear figures of great cornplcxity, but always bipolar during 
cleavage, have been described by this author ancl others in both animal 
and vegetable tissues. That they exist and will be found well derel- 
oped in the very early stages of the cleavage of the germinal disk of the 
embryo fish, I hare not the slightest doubt; it will clepend upon tho 
method of demonstration as to whether or not they will be made visible. 
My reason for this statement is the fact that the early stages of the 
segmentation of the germinal disk of all the species of fish ova which I 
have observed closely enough are essentially rhythmical; that is to say, 
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between the periods when a given set of cells diride there is a longer 
interval of repose or rest, which may even in some cases be accom- 
panied by :I slight subsidence or depression of the cells which hare just 
divided. Brooks speaks of it in the mollusks as a contraction of the 
resulting cells. It seem to me, from what I have seen in the sogment- 
ing eggs of Afya and Alosa, that the term l L  subsidence" is more directly 
applicable, since in the act of segmeutation the protoplasm appears to 
have a tendency to become rounded or heaped up in the two new cells, 
and that afterwards or during the period of rest the protoplasm has a 
teudency to subside or spread out, as a result of which the segmenta- 
tion furrows become much shallomer. Brooks" has noticed these phe- 
nomena in ova supposed to be those of the toad fish (Batrackus tau), 
and alludes to observations in other forius by E. G. Wilson and S. I?. 
Clarlre. What first attracted my attentfon to the matter was the fact 
that, while ova in the early stages of development were under observa- 
tion, I WRS frequently surprised to fiud, after having left the microscope 
for a few minutes, that a sudden and rapid change had taken place, 
while no change whatever was observed previously for the space of an 
hour or more. Brooks has kept a time record, which I neglected to do, 
but I can say, ho\pever, that in the shad egg, in wliicli I have inostly 
observed 'this phenomenon, the intervals of rest are of much shorter du- 
ration than recorded by him, showing that he dealt with m egg which 
developed more slowly. In the inaclrerel ovum, in which I have had 
but little chance to observe these phenomena, the intervals of rest are 
of less duration still. but inasmuch as it develops with three times the 
rapidity of the shad egg, it is plain that it would be an admirable sub- 
ject for investigation in respect to this point, and in which micropho- 
tography would be an invaluable aid. 

The early stages of segmentation of the mackerel, studied by the 
writer, unless observed with the microscope, on an unsteady boat, 
where such observation is almost, if not altogether impossible, were 
usnally too fm advanced to keep track of tlie sets of dividing cells, 
which were already too numerous, so that they would confuse the 
student in his attempt to follow the changes ma8r'Bed by intervals of 
rest between periods of activity. The writer, however, must admit 
that he has iiever been able to distinguish the nuclei of the cells as 
clearly without rea$gents as figured by Brooks, although working with 
the most approved apparatus for obliquity of illlzminati6n, and with 
lenses of fine definition; but this m:%y be due to tho fact that different 
species were studied by us. 

STRUCTURE O F  THE TESTES AND GENESIS OF TEE SPERMATOZOA. 

The testes of the Spanish mackerel are paired organs, like the roe or 
ovaries of the female, and have much the same position in the abdom- 

*Altternatioiis of Poriods of Rest with Periods of Activity in tho soponting eggs of 
Vortebratrs. Studios Biolog. Laboratory, Johns Ropkius University, Vol. 11, 117- 
116, 1 pl., June, 1861. 

- 
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inn1 cavity, but are much flattened or compressed laterally, instead of 
cylindrical, as in the former, and both pour their secretion through a 
wide seminal duct which opens behind the vent. Their substance is 
composed almost entirely of a vast nnniber of minute cmals, which 
have a generally wrtical or oblique direction, and which open into a 
wide sinus or space a t  the upper edge of the organs, and which empty 
their contents into the comnion seminal duct. They are essentially 
glandular in function, and secrete and pour out large quailtities of milt 
or semen (luring the spawning scasoii, which is developed in the tubules 
or canals already alluded to. These onnals, or, inore properly, semi- 
niferous tubules, are lined with cells, which break up into buiidles of 
spermatozoa,, which fall directly into their cavities, aiid so find their 
way into the seminal siniis a t  t h e  upper border of the testicle and out 
through the scn1in:il duct into the water, where they are capable, if 
they come into contact with the ova discharged by the female, of effect- 
ing impregnation and of establishing the dcvclopmen t of tlie embryos. 
The spermatic particles, or spermatozoa, are themselves mry minute, 
and are eoniposud, in the mackerel, of an oval head with a very fine, 
almost ultra-microscopic, tail or flagellum, which is iiicessantly lashed 
about in the living state, SO that the sperinatozoan lias a distinctive 
wriggling, tadpole-like movement. As sooil as the power to iiiove the 
lash or flagellum ceases, they may be considered as dead, and no longer 
capable of effecting the impregnation of ova. They will not ordinarily 
l ire much over an hour nftcr being taken from the fish, with. which 
time tlieir effectiveiiess ceaws. 

STRUCTURE AND PHYSIOLOGICAL CIIABACTERISTICS O F  THE UNBER- 
TILIZED EGG O F  THE SPANISII MACKEREL. 

It is notorious that the eggmembranes of floating fish ova are ex- 
tremely thin; moreover, they are not, as fdr as I have been able to make 
out with carefully conducted observations, perforated by yore-canals, as 
in the sticldebacli, salmon, and shad j the membrane of the ovum of the 
mackerel is no exception to this rule, and is consequently not a n o m  m- 
diata, as defined by Balfonr. It is a perfectly homogeneous, trailsparent 
film, less than half as thick as that covering the shad ovum, which meas- 
ures approximately x-&-o of an inch in thickness, but di@ers from the 
latter in having minute papular promiFeuces on tlie iiiner surface which 
project into'ttic breathing cliamber or mater space around tlie germ, as 
shown in Figs. 2, 6, 9, and 12. These prominonces usually seem to be 
confined to o1ie pole or hclhisphero of tho membranous envelope. 

The ova vary slightly in dimensions aiicl range from & to 3& of an 
inch in diameter. This variation in size is a usual feature in the ova of 
fishes, but lnay be partly clue to the unusual pressure exerted on the 
ovaries when the ova are removed artificially, so that sonic are squeezed 
from their follicles before they are quite fully mature, thoiigh i t  is to be 
remarked that the smaller ova develop jus t  as readily as the larger 
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ones, and every one is aware of the fact that theeggs of the same birds 
vary considerably in size, and that such variation does not interfere 
perceptibly with their capability to dcvelop. Between the egg-mom- 
brane and the germ or vitellus there is always a more or less well 
marked space or cavity filled with water which has beell absorbed Dom 
without, as is proved by the fact that when the o w  are at  first extruded 
the egg-membrane, in all the species studied by the writer, is more or 
less relaxed or cveu wrinkled, and that it is only after they have been 
in water for some time in the presence of spermatozoa that tho niem- 
brane will distend so as to render it tense and spherical. Enimpreg- 
nated eggs which have absorbed water are said to be 4‘water-swollen,” 
and usually only a sniall percentage of them will become so in the ab- 
seuce of living spermatozoa, mixed with them in the water. Ova which 
have been iinpregnated and are nviixr-swollen, that is, have developed 
the water space around the vitellus, are said to have LLrisen,” which is 
probablyin allusion to the fact that in some cases-minnows and shad- 
a lot of iiewly laid ova will by this process acquire several times their 
original bulk, so that if too large a quantity of freshly spawned eggs be 
put in a vessel the mass will smdl in the presence of water so as to fill 
the receptacle or even run over its sides, somewhat in tho same way as 
leavened dough would acquire increiwd bulk in a dough tray by the 
numerous vesicles of carbonic dioxide which arc c\-olred by fermcnta- 
tion and held in confiuement by tho tough inass of gluten and starch. 
The water space may in some cases embrace more than two-thirds of 
the solid contents of the sphere included by the egg-membrane, but this 
spaco is smallpr and is never a t  any time more then the of an inch 
in vertical thicl~ness in the egg of tho mackerel. 

I ts  function is, doubtless, in the main, respiratory, as suggested by 
Ransom, who has actually named it the Breatl~ii~g chawdm, and it would 
seem tliat there is very strong evidence in favor of such an opinion, in 
that most fish ova die if the water in which they are hatching is not 
freqnently changed. The circumstance that some fish ova are fixed by 
filaments or by an adhesive material while the mater moves over them on 
account of its gravity or in consequence of tidal action, would seen1 to 
indicate that these modifications were favorable to their aeration, or 
perhaps, more properly, their respiration, and exchange of salutary 
oxygen for hurtful gases through the membranous and fluid coverings 
of the egg. The habit which the male stickleback appears to have of 
pumping water through the nest with his mouth, SO as to change tho 
water surrounding the eggs in his charge, seems to be similarly signifi- 
cant. 

This cavity serves another purpose. I n  it tho young fish may de- 
velop iwmersecl in fluid free from friction or hurtful lmooks from with- 
out, if it is a free swimming egg, like that of the maclierel. Its func- 
tion, aside from that of respiration, would then appear to be essentially 
that of an amnion, or “bag of waters,77 such as is developed from tho 
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edges of the germinal disk in reptiles, birds, and mammals, and which 
eventually incloses the embryos of these forms, and in which they 
undergo the largest part of their development. A similar spacious 
cavity appears to exist in the egg-cases of the oviparous sharks, and 
rays, filled with water or a thin serous fluid, in which the embryo de- 
velops as it absorbs the contents of the yolk sack. The same remark 
applies to the eggs of the Amphibia and Ampluioxus; so it appears that 
all of the vertebrates below the reptiles have an egg-membrane, or 
what answers to it, and a water or respiratory space in which the germ 
or riteIlus is included, and in which it undergoes a more or less com- 
plete development. 

The vitellus or germ included by the egg-membrane of the mackerel 
is globular and very nearly fills up the cavity, bounded by the mem- 
brane, so that the water space or breathing chamber is small. The 
vitellus is made up of three principal portions : a thin outer germinal 
layer, as shomn in Pig. 2, which incloses a globular yolk-mass, in which 
it is ordinarily clifficult to distinguish the contour of the yolk spheres 
of which it is composed. Imbedded in this yolk-mass there is always 
a single oil sphere perfectly globnlar, highly refringent, and measuring 
about one one-hundredth of an inch in diameter, and which always oc- 
cupies an eccentric position in the upper hemisphere of the living egg. 
It is the presence of this oil sphere which causes the egg to float; the 
drop of oil is always in such a position as to keep the developing em- 
bryo inverted or turned upon its back. This is probably clue to a purely 
physical cause; the oil sphere, being the lightest part of the egg, will 
always be found in its upper hemisphere, while the germinal disk or 
embryo app,ears to be the heaviest part, and in consequence is always 
found in the lowermost hemisphere looking back downwards. It is 
difficult to trace any protoplasmic filaments passing off from the ger- 
minal layer of the maclrerel’s orurn down amongst the yolk spheres, in 
consequence of which it is difficult to demonstrate the latter. It has 
likewise not been my good fortune to trace and learn what is the fate. 
of the gcrmiuative vesicle of the mackerel egg, but; it will suffice to say 
that when the egg is mature it can no longer be distinguished ; nothing 
whatever remains to indicate its former position, and the whole egg is 
now more transparent and presents the appearance shorn in Pig. 2. 
The germinal layer or pellicle, however, is found to include a great 
number of very minute refringent corpuscles scattered through its sub- 
stance ; these disappear as the germinal disk is formed by the aggrega- 
tion of the protoplasm of the germinal layer a t  one pole of the vitellus 
to  form the geminal disk. I have frequently seen them apparently 
dissolve and disappear while I was observing them through tho micro- 
scope. Whether these represent the remains of the more fluid and 
refringent germinative vesicles I am unable to say, but I am inclined to 
doubt it from the fact that if the germinal pellicle is removed and 
stained with haematoxylon these corpuscles do not tinge, while the pro- 
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toplasm in which they are imbedded does, which appears to be a suffi- 
cient proof that they are not the remains of the germinative vesicle, but 
that they are merely vacuoles filled with flnid, such as are found in the 
Protozoa, but which, unlike the spaces found in those animals, are not 
rhythmically contractile or pulsatile. 

ORIGIN AND FORMATION O F  THE GERMINAL DISK. 

The germinal disk of the egg of the mackerel measures one-fortieth to 
one-fiftieth of an inch in diameter, is biscuit-shaped, and is composed of 
a light, amber-tinted protoplasm several shades darker than the proto- 
plasm which makes up the vitellus, which is reinarkable for its glass- 
like transparency. Normally, the disk always lies directly a t  one side 
and apparently on the surface of the yelk, as iudicated in Fig. 4 j and 
when the egg is in the water it is always immediately and exactly below 
the latter. The disk may be developed independently of impregnation, 
but in that case an embryo is never formed, and the egg soou disorgan- 
izes, the vitellus collapses, and the whole protoplasmic mass, disk and 
all, acquires a brownish, granular appearance, indicative of death and 
disorganization. The disk takes its origin directly from the germinal 
pellicle, which iiicloses the vitellus just like the rind which covers the 
flesh of an orange. This layer a t  first thickens a t  one side, and its sub- 
stance seems to flow gradually to the lower polo of tthe egg till the re- 
sulting disk acquires the shape of a con~avo-convex lens, with a thin, 
sharp rim. Eventually the sharp rim disappears, it becomes smoothly 
rounded at  the edge, and the whole disk biscuit-shaped. 

It is probable that an extremely thin layer of protoplasm, which orig- 
inally formed part of the gerxnin:kl pellicle or layer, still covers the 
vitellus, arid is continuous with the disk, and is synonyinous with the 
intermediary likyer clescribed by Van Bambeke and E. Van Beneden. 
My reason for this statemeut is the Pact that the disk is sometimes 
found to have a thin layer of protoplasm extended outwards below its 
thick rim over the vitellus, but which becomes so thin 8 little .way out 
from tho edge of the disk that it becomes impossible to demonstrate it 
without special methods. That the vitellus is covered by a structureless 
membrane is proved by the fact that in the event of its being ruptured 
its glairy contents will very rapidly escape, and its torn edges can be 
seen limiting the opening or rent in its walls. The segmentation of the 
thicker part of this membrane of protoplasm next the disk is shown in 
Pig. 4, and is also described a t  considerable length by Van Benedoli in 
the paper already referred to in a foot-note. In  the crab-eater (Elacate) 
a very peculiar wreath of flat cells is developed a t  the edge of the disk, 
which, as in the ora of the supposed gadoid studied by Van Boneden, 
appea;r to be continuous, with a layer of small cells below the thicker 
lerrs-shaped piirt of the germiua>l disk. 

It may be well to retain the term interwaediary layer for this structure, 
but if the distinguished Belgian embryologist had succeeded in follow- 
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ing the development of the ova which he studied a little farther along, 
he would have learned, as he indeed surmises, that the wreath of cells 
becomes the thickened rim of the blastoderm, and that the portion of 
the intermediary layer beneath the disk becomes the hypoblast. I see 
no reason, however, for adopting the term blastodisc for the germinal 
disk of the fish egg, for the whole of the latter, as well as the interme- 
diary layer, are both unquestionably derived from the primitive peri- 
pheral germinal layer, the existence of which has been fully illustrated 
and described in the herring ovum by ‘Eupfler,* though Coste t describes 
the formation of the germ in language which shows that he had un- 
doubtedly seen and watched the process, which differs in diflerent 
species, as we shall learn when we come to discuss trhem. I reproduce 
Coste’s words below.$ ‘Eupffer describes the process minutely in the 
herring, but states that the germ is never formed independently of the 
action of the spermatozoan in that species, which is practically tlie fact 
in the case of the shad and cod, but is not the case in ParqlLippus, 
Chirostoma, and Cerataca,?zthus, where a germinal disk is formed inde- 
pendently of impregnation, but not until some time after the egg is laid. 
Even in the three last-named species the process of the development of 
the disk is the same, viz, the peripheral layer of germinal protoplasm 
aggregates a t  one pole of the vitellus. In  some species, as in the her- 
ring, shad, crab-eater, and sticlclebaclr, strands of protoplasm pass 
inwards from the germinal layer among the yelk spheres or corpuscles 
of the vitellus, so as to  involve the latter in a sort of meshwork, which, 
after the disk is formed, t’rend toward the center of the latter, forming 
a protoplasmic mass below the disk, and continuous with it, which prob- 
ably fills a space in the yelk below the disk, and which Eupffer calls 
the ‘‘ latebra’, ant1 Van Beneden the “ lentille.” Upon close examina- 
tion, however, these structures seem to me to be nothing but a portion 
of the germinal disk, in consequence of‘ their connection with tlie inter- 
mediary layer lying between the latter and tlie vitelline globe or yelk. 
The failure of more observers to witness tlie mode of development of 
the germinal disk, and the fact that some have actually figured the seg- 
mentation cavity without knowing what it was, is only explicable from 

’ 

~ ~ 

* Dic Entwiclrelung des Herings im Ei, in .Jaliresboriclit der Commission zur wissen- 
schaftlichen TJntersiichnng der deutschen Memo in ICiel. 

t Origino de la cicatricule ou du germo des poissons osseux. Comptes rendus, tome 
30, 1860, 11. 602. 

$ “ Ses 616ments g6n6rateurs restent 6pars, diss6min6s dans tous le8 points de ce 
vitellus, jnsqu’eu moment oh Paction du m&lc 10s d6termine b se pr6cipiter vers une 
r6gion (10 1% surface oh 011 les voit tous so r6unir pour constitucr le disquo grauiilcux 
que la segmentation organise plus tard.” 

<‘ Quand cetto curieuse Ltbigraiioit des granules mol6culaires que doiwnt €ormer 1s  
cicatriciilo s’wt op6r6c, l’cenf des poitisons ossoux ressemble alors, mais alors seiilemeiit, 
b celui des oisoaux.” 

Tho writer, in explaining tho formation of tho germinal disk, is in the habit of 
describing 16 as on ammboid nbigralion of the germinal mattor toward one point on the 
vitellus, which is essentially the meaning of this quotation; but tho germinel matt2er 
is not always mired among the vitollinc corpuselcs, as Coste describes in Gaatcwxteus. 
It is tho cam in Clzfpea end dlosa, but not in Gadus, Cyhiunt, or Belone. 

4t0, Berlin, 1878, p. 181. 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 145 

the fact that most of the naturalists who have inado the study of fish 
embryos a specialty have had tlie ill fortune to liave the chance to  
watch only a part of the developmental stages. 

THE IXPREGNATION O F  THE EGG. 

Upon this subject there arc very few reliable observations. As Axel 
Boeck truly remarks, the micropyle is often dificult to find; and what 
makes the matter still more troublesoine is the size of the egg, which 
makes it necessary to use lenses of long working iliHtauce, and to am- 
1)lify with high power eye-pieces. To get au egg into positioii is not 
unfrequently a difficult performance, and by the time everything is 
arranged for observation impregnation has been effected and your efforts 
are wasted. It is doubtless correct to say that a single spermatozoan 
is eflectire in the fertilization of an egg. I have frequently found a. 
number of dead ones sticking fast by their heads to the eggmembrane 
near the micropyle, but I have never witnessed their actual entry, 
although I have frequently made attempts to  see the phenomenon, but 
so far without success. Prom all that we can learn it is undoubtedly 
true that the presence of spermatozoa with freshly laid unimpregnated 
ova at once terids to came them t o  absorb water, as is well known to 
every practical spawn-taker. That their presence in the egg exerts a 
great influence on the rapid formation of the gerininal disk in the her- 
ring, shad, and cod is equiilly certain. What the exact nature of the 
changes may be that are first of all iuduced by the presence of the 
spermatozoan in the egg of the Teleostean fish, we are not yet prepared 
to say. Most if iiot all tlie most satisfactory observations upon the phe- 
nomena of impregnation have beeii conducted on the very much more 
minute ova of invertebrates, wliere it I i m  evidently been much easier 
to see the process and follow it in detail. Its effects are soon visible, 
howsver, as the remarliable phenouieuoii of segmentation which begins 
soon after fertilization has been eflected. 

SEGNENTATION O F  TIIE GERMINAL DISK. 

The segmentation of the germinal disk of the iuackerel is essentially 
similar to that of the cod. The first cleavage is tmnsverse, resulting in 
two cells. The next sogmentation is a t  right angles to the first, and, 
when completed, divides the two cells of the first cleavage into four ; 
the next cleavage is in :I direction at  right angles to the last and results 
in the formation of eight cells. Beyond this point the cleavage becomes 
more or less irregular, except that the germinal disk remains for a cou- 
siderable time composed of a singlo stratum of cells, as shown in Fig. 
3, one hour and forty minutes after impregnation. The rhythmical 
nature of the process of segmentation up to this time has already been 
alluded to, and it no doubt continues, but the cells sooii becouie too 
small to bo followed up so as to observe the intervals of rest and activ- 
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ity. At  the end of three hours the germinal disk, as shown in Fig. 4, 
has undergone profound changes ; the cells are no longer arranged in a, 
single stratum, but in several, superimposed upon eacli other, which has 
been the result of the segmentation of the cells of the morula stage of 
Fig. 3 in a plane parallel to that of the great clianieter of the disk. 
At  the same time tliere has been a wreath of flat cells segmented off from 
the cdge of the disk, which mould be considered by some as originating 
separately or independently of the disk, an opinion from which I dissent 
for reasons which I have already stated in dealing with the origin of 
the disk from a primitively homogeneous, external germinal layer of 
protoplasm. 

THE BLASTODERM AND SEGMENTATION UAVITY. 

In  Pigs. 5 and G ,  a half hour later, we see that the fate of the mar- 
giual cells has been to form the rim of the incipient blastoderm, which 
is beginning to spread out, become thinner, and lose its distiuctive feat- 
ures as a biscuit-shaped germinal disk. The inner edge of the rim of 
cells just alluded to limits the margin of the segmentation cavity of 
the mackerel egg, and I can see no reason why this space should not be 
considered homologous with the cavity which bears the same name in the 
blastoderm of the embryo elasmobranch and chick, in both of which it 
is probably of greater extent than it has been hitherto suspected. The 
roof of the cavity is at  first two or three or even more cells deep, but 
as soon as the rucliinent of the embryo fish is defined at the edge of the 
blastoderm its rooS 80011 after is found to be composed of but a single 
layer of cells, corresponding to the epiblast or skin layer, while its floor 
is the intermediary layer of Van Barnbeke, and corresponds to the hy- 
poblast, mucous or deepest layer from which the intestine, the blood for 
the most part and perhaps the notochord is derived as development 
advances. With slight verbal alterations I will here quote from what 
the writer has published elsewhere* : “ The disk begius to spread over 
the vitellus or yelk, and soon acquires the form of a watch glass, with 
its concave side lying next the surface of the yelk. Coincident with 
the lateral expansion of the disk, now become the blastoderm, a thick- 
ening appears at  onc-point in its margin, which is the first sign of tho 
appearance of the embryo fish. With its farther expansion the embryo 
is developed more from the margin of the disk towards it center ; in this 
may it happens that the axis of the oinbryo lies in one of the radii of 
the blastoderm, its head directed towards the center, its tail lying at  the 
margin” and continuous with :he rim, which is soon two or three cells 
thick, and extends all the way round the edge of the blastoderm like a 
ring. “ BefOrc the embryo is fairly formed a space appears in the blas- 
toderm, limited by the thickened rim of the latter, aud the embryo at 

Forcst and 
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* Strncturo md ovuian incubation of tho Top-minnow (Zygonectos), 
Strcnm.” August 18, 1881. 
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one side. This space, the segineietutioie cavity, i8 .filled with jllzcid and 
grows w i t h  the growth of the g e r n t i d  disk, as the latter becomes coieverted 
i n t o  the blastoderm, mad does not  disuppear zintil sonte t ime after  the embryo 
has  left the egg as uyozcng $sk, after remainiiig as a s1iace around the 
yelk-sack as long as a vestige of the latter renmins, as may be seen in 
the young of CyMuin, Gadus, Elecatc, Syngnuthus, and Alosa.” 

My observatious have been conducted mitliout8 hardening reagents, 
since it has been Sound tlint such incthods abstract the mater from the 
embryo, and cause the segmentation cavity to collapse and be obliter- 
ated, so that the only waj7 in which the writer has been able to follow 
tho history of this space was to study it in the living transparent eggs, 
’wliiuh may be got into various positioiis so as to show all the phases of 
its itevolopineiit in the different stages of tho evolution of the cmbryo. 
I believe it will be found to be present in the blastoderms of the ova of 
almost all telcost,eaii fishes. 

L L  Sliould this prove to be the fact [quoting from tbc same source] the 
teleostean egg will be as distinctly defined, hi respect to the siiiu of the 
develolmental characters which it presents, from the developing OVD of 
other vertebrates, as the adult teleost is from the remaining classes of 
the subkiugdoin to which it belongs.” 

Later, as is shown in Pig. 7, or after seven hours, the blastoderm 
lies grown so as to inclose nearly oiie.half of the vitelline globe or 
~ ~ l k ,  the r im is very distiuct,, aiid wlieii viewed. froin above as tratm- 
pnrent oQject, the segmentation cavity is visible as a somewhat crescent- 
shaped area more transparent than the embryo or the rim. The embryo 
bounds the concave side of the crescent and lies in immediate contact 
with the yelli, except over a smell space just under the fore part of the 
head, whicli is found to be continnous with the segmentation cavity 
beneilth tlie latter ; this space will be found to be 1-ery significant, and 
is tbe cavity in  whicli the lieart develops. In taking another look at  
Big. 7, it will be iloticed that the blastodemi is a hemispherical cap, 
and that on the left halid froin its center to the edge of its rim there is 
a tliiclter portion sliowii j this is the embryo niaclrercl SOCII from the 
side, with its liead elid lying in t h e  middle of the disk and its tail a t  the 
edge. To the right hand and below a clear space is sho~vn j this in 
like manner is the segmentation cavity seen from the side, and to the 
right of it the blastodermic wd!s are seen to be double, consisting in- 
ternally of the hypoblast aiid externally of the epiblast, with a space, 
8g, between thein j this is the segmentation cavity in optic section, 
wliich is seen to oxtend a little way under the head of the embryo a t  
crs, to form the cavity in which the heart mill be foruied. To tlie left of 
crs the keel or carina, cr, of tlie embryo clips ~ O W U  iuto the vitellus ; the 
cariua is simply the fore part of the medullary canal, which for the 
most part becomes the great inecliau imrvoiis 01’ spinal cord of the young 
fish; iu all embryo teleost fislies it is much flatteiiccl kiterally in its 
fore part, and in consequence it dips down far into tho yelk as a flat 
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tube, for such it is from the fact that a furrow appears on the outer sur- 
face of the blastoderm known as the medullary groove which extends 
from the head end of the embryonic area of the blastoderm to the rim 
and which emses the blastoderm to be pushed down before it. This 
groove first closes a t  the head of the embryo, while i t  remains open for 
a considerable time at  the tail end. The cells of its walls form the ein- 
bryonic spinal canal which afterwards becomes the spinal cord, brain, 
and retina of the more advanced embryo. 

Fig. S represents an older embryo Spanish maclierel, eleven hours 
after devclopment began. It is seen with t81ie head towards the ob- 
server, and behiud or beyond tlie head on the opposite side of the egg 
the rim Y of the blastoderni is seen through the trauspareut vitellus, 
which will close over the latter entirely in the course of another hour. 
The sognientatioii cavity sg is shown i n  optic section between the epi- 
blast q and the hypoblast hy, extending all round the egg except the 
portion taken up by the embryo above, and that part not yet covered 
by the blastodermic rim r on the opposite side of the egg. 

Fig. 0 represents an egg of the twelfth hour of development with the 
caudal pole turned towards the observer. The small area y is all of the 
vitellus which now remains uncovered, and the blastoilerinic rim is con- 
tracting and will soon close a t  the end of the tail of the embryo, when 
the formation of the blastoderm may be said to be completed. The seg- 
mentatioii cavity sg has of course been somewhat extended on account 
of the approximate closure of the blastodermic riin. In Big. 11 a section 
is carried transversely from lefl, to right through the opening y, which 
still remadns behiutl the tail of the embryo represented in Fig. 9, to show 
how the segmentation cavity is finally limited a t  the caudal end of the 
embryo by the blastodermic rim, whicli after its closure takes a large 
sha,rc in the formatiou of the t d  of the young fish, as pointed out by 
Eupffer and His. It may be considered the true tail-swelling, as it 
thickens into a round, hob-like promineilce immediately after the in- 
clusioii of the yolk is accomplished. In coyseqnence of the remarkable 
extent of the segmeutatiou cavity in fish embryos, as amply proved by 
our studies upon :I number of widely-sepnratcd genera, the yelk becomes 
inclosed in a shut s:ick derived froin and including the greater part of 
the innermost embryonic layer or hypoblast, which is snrrounded by B 
Ellin of fluid, and wliich is again inclosed by an external epiblastic sack. 
Besides the demonst ration of this structure in the living egg I have used 
the following method with success: Immerse a living embryo iu a, one- 
half per cent,. solntion of osmic acid for a few minutes, or till the outer 
s ~ c k  becomes light brownish, then place it under a 3’01’s com1)ressor 
and gradually bring pressure to bear on tho vitellus while it is under 
observation in the microscope, when the outer covering, now rmdc brit- 
tle by the osmic acid, will ruptnra and expose the vitelline or hypoblastic 
sack; the epiblastic covering will frequently open, wrinkle, and slide 
back off of the vitellus like a cowl when pushed back off of the head. 
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Pt is this structure which Cuvier and Valenciennes” allude to in the 
following words: Le vitellus a deux tuniques, completes l’uno et l’autre, 
quoique trbs-fines. L’externe se coiitinue par sa lame extbrienre avec 
le peau et par l’intbrieure avec le pcritoine j l’in terne, tr8s-vasculeuse, se 
continue avec les membranes des intestins et leur tnnique pdritonbale ; 
la cavit6 dome directement et visiblelnent clans celle de 17iiitestiii, et la 
inntiere du jauiie y affl~e.~’ This quotation shows t,hat Cnvier, to whom 
it is in all probability to be ascribed, was aware of the existence of a 
double envelope over the yelk, but  in no instance haw I found what 
could be considered a communication bet,ween the cavity of the intestine 
and the vitellus. Von Baer is stated by Bnlfourt to spoak of two types 
of yellc-sack, oue iiiclosed within the body wall, arid the other forming 
a distinct naked ventral appendage of tho embryo, from which i t  is clear 
that tlie great German e@ryologist uever clearly understood the man- 
lier in which the vitelline globe or yolk is inclosed by tho blastoderm. 
Nor caii I confirm I;ereboullet7s view that a connection of tho vitellus 
and cavity of tlie intestine exists between the stomach and liver, because 
the stomach is not ordiiiarily differentiated in young fishes mliile the 
yeUc persists. In tho young Cadifor~iia sahnon ( O?t,corh~wc/~us) the miis- 
cle plates grow down on citlicr side between the epiblast externally aud 
the splaricliuo~~leure internally. Tlic liypoblast covering the remains of 
the yellc is traversed externally by n network of blood vessels, as limy be 
learned froin an examination of transverse sections through advanced 
embryos. In this may it results that the segmentation cavity is oblit- 
orntccl or filled up during tho latter part of embryonic life by the dovn 
growth of the soinatopleure and splanchnopleure between t8he epiblast 
and hypoblast, both the splanchnopleure and somatopleure liaving 
originated from the mesoblast. This, I believe, is essentially the mode 
of development of the blastoderm in teleostean embryos and the way in 
which the segmentation cavity disap1)ears. Any view, however, accord- 
iiig to  which the yolk is loolteti upon as :L iiiere nutritive vesicle, and not 
at all times in iiitimatc organic union with tho embryo, betrays LL want 
of comprehension of the way in which the teleostean ovum is developed 
iu the ovary, tlie manner of t ~ i o  formation of the germinal disls, the de- 
velopment of the blastoderm aud inclusion by it of the vitellus, and, 
finall~r, of the relation of the heart and blood systeiu to the vitellus. 

STRU CTUBES DEVELOPED IN TI-IE EMBRYO NAGKElZEL FROM THE 
ELEVENTI-I 110uit TO THE TIDTE O F  IIdTOIIING. 

Starting with the stage represented in Fig. 0, ~vhcii the medullary 
canal m, ill section, the notochord or cartilaginous axial rod C ~ L ,  and tho 
somites or musc~o plates on either side of the medullary canal are de- 
veloped, it is apparent that the embrxo by the fourteenth hour, ropre- 

-- ’ ---- - _ _  - - - - 

Histoiro Nnturollo des poissoiis, toim i, 1). 399. Paris, 1828. 
t Comparative Embryology, vol. ii, p. 65. 
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sented in Fig. 10, begins to exhibit some likeness to iiu aiiimal organ- 
ism, but as yet, the species would not be recognizable were it not known 
from what parent form the egg had been obtained, though it could 
undoubtedly be referred to the class Pisces, subclass Telcostci. A care- 
ful study, however, of a number of Sorms will enable the student to 
distinguish them apart at a very early period of development. The 
number of somites or muscle plates increases from before baclrwards; 
they first appear some distance behind the rudiments of the ear, uti 
Fig. S, aud by the regular successive seginentatioii of the upper ineso- 
blastic plates of cells on either side of tho medullary caiial increase in 
number baclnvards toward the tail, and by the time the caudal smell- 
ing is developed there are about twenty muscular somites or segments 
of the body. As the tail grows and is extended baclrmarcls the seg- 
mentation of the muscular stratum of the qesoblast continues in the 
same way from before backwards, but does not for a corisiderablo time 
involve all of the structure destined to become the lateral n~uscnlar 
masses of the youug fish; the portion a t  the end of the tail remaining 
unsegmented Sor some time after hatching. The muscular segments, 
somites, or protovertebra, as they have been variously named, originate 
from the two tracts of mesoblastic tissue on either side of the medullary 
canal, and are really the rudiments of the muscular masses, the edible 
flesh portions found on either side of the backbone of adult fishes. They 
appear :it first in the embryo as quadrate Inasses lying on either side o i  
the medullary canal, and in embryo sharks, according to Balfour, and in 
the lampreys, according to Scott, a t  first are said to be hollow; in our 
studies we have not succeeded in deuionstrating this l’eculiarity in 
teleostean embryos. 

Immediately after the tail swelling has been formed, the caudal rudi- 
ment forms a blunt rounded point, which, as it is prolonged backwards, 
develops a continuous median dorsal aiid ventral ridge or fold of epi- 
blast, as shown in Pig. 12, and which becomes the naeatory fold ?zf of 
Fig. 13, from which all the unpaired fins are develo1jed. Almost :LS soon 
as the tail begins to grow out a strand of hypoblastic cells, ZI, lhg. 18, 
is seen on the lower side of it,lying between the epiblastic layers of the  
natatory fold, and extending to the edge of the latter; this strand of cells 
appears to have been probably coutinnous with the medullary cam1 or 
cord on the dorsal side of the embryo before the tail swelling grew out, 
so as to break and obliterate its conneetioil with the Sormer. This strand 
of cells, which is seen to bo apparently tubular, is tlie alia1 extremity of’ 
the gut, and seems to be closed posteriorly. It is found to extend Sor- 
wards, as development proceeds, as a flattened tube, lying just below 
the notochord or cartilaginous axis of the embryo as shown at i, Figs. 12 
and 13. The intestine was probably continuou~ with the medullary 
canal posteriorly, from the hinder extremity OS whibh it lies possibly 
been invaginated from above, in which case tho gustrulu stage of devel- 
opment of the teleostean fish embryo would be perfectly homologous 

They are nearly or quite solid in the latter. 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 151 

with that of many other vertebrates. Our observations, it is admitted, 
do not rest upon the eviclence presented by sections, but apon the ap- 
pearances of the living transparent objects. The iiitestiiie is at first 
solid :interiorly; its lumen is a mere capillary tube on its first appear- 
ance behind. It' does not appear to originate directly from longitudinal 
folds of the hypoblast which coalese in the middle line below, in so1110 
higlier forms, but as a nearly solid band of' cells just beneath the noto- 
chord. 

It mill be proper to  discuss in this place the nature of tlie peculiar 
vesicle first described by I<npffer, and lmo\vn as Kup@er7s vesicle, but 
recently renamed the post-anal vesicle by B:ilfour.* It appears in all 
the cases which we have observed eithcr some time before the closuro 
of tho blastoderm, or nearly at the time it closes. It is situated just  
beneath the tail, betwcen the 1aLtter and the yelk. It appears in the 
Spauish macliercl before the blsstoclerui closes, and, as far as I can 
inskc out, is simply a ~~acuole  fillc(l. with Buid, the djrect connection of 
which with tho posterior end of the rudimentary intestine, as has been 
held, has still to be satishctorily demonstrated. In some forms it per- 
bists for a consiclerable time aster thc closure of the blastodcrm, and is 
,so Fer anterior to the point of closure that i t  is difficult to see how i t  
cau stand in a post-anal relation to the gut, the anal portiou of which 
is clevelolml almost a t  a point coincident with that where the closure 
OS the blastoclerui takes place, and behind the position of tho vesicle. 
Moreover it is usnally asymmetrical in positiou and finally disappears. 
I ts  form and position vary also in diff'erent eggs, so that I am at  a loss 
to clearly understand its significance. That it caunot originate a t  the 
moment of' the closure is proved by the fact that in some forms it is 
present when the blastoderm has covered but three-fourths of the yelk. 
I have never seeii aiiy communication between it and the medullary 
canal; however, its further discussion will be resumed when we come 
to consider forms in which it is more prominently developed. It clearly 
rentaiins a fact, however, that tho anal part of the gut is the first to be 
developed; that tbe cesophagus for a time appeers t o . h  a soIid band 
of hypoblast cells below the head, while the point wliere the mouth will 
open is not indicated until twenty hours after the young fish has escaped 
from the egg ; the rent therefore appears about thirty hours before the 
mouth. 

The notochord c 7 ~  appears in embryos eleven hours olcl as n rod of 
cells not differeut in character from those of the Other portions of the 
blastoderm, but shortly afterwards in the region of the trunk of tho 
embryo clearer cells make their appearance iu the notochord, Ienticnlar 
in €orm and arraiiged transversely to its axis. They may be seeii to grow 
larger and larger until the primitive chorda cells form only thin trans- 
\WSG partitions, between which tho large, clear cells aro developed. 
Bveiitually the partitions entirely disappear, when the large, trans- 

* Comg. Embryol., ii, p. 61. 
--_ --- 
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parent cells become crowded upon each other, and now compose the 
entire medullary substance of the notochord, which is functionally the 
backbone or axis of the embryo fish. This metamorphosis of the primi- 
tive chorda cells begins about the tmelfth hour in the embryo mackerel, 
and is completed by the time of hatching, and, like in the herring as 
described by Kupffer, the caudal end of the notochord is the last to un- 
dergo the change. The notochord for a considerable time after hatch- 
ing does not become distinct a t  its caudal end from the cellular mass in 
which it terminates. The membranous sheath in which the notochord 
is inclosed seems to be differentiated when the metamorphosis of the 
primitive chorda cells into the clear axis rod or notochord has been 
completed. I have not succeeded in demonstrating from which one of 
the primary embryonic layers of the rnaclrerel the primitive chorda and 
consequently the notochord are derived ; the weight of the evidence 
afforded by the researches of others would appear, however, to indicate 
that it is split off from the lower edge of the keel or carina of the 
medullary canal just over the hypoblast. 

The axis of the embryo is a t  first marked by a shallow groove which, 
by the time the blastoderm is closed, is completely obliterated, the last 
portion of it to disappear being the caudal. The blastoderm is pushed 
down before this groove, and when the latter closes dorsally and the me- 
dullary canal, neural canal, or neurula is formed, as it has been vari- 
ously called. Uertaiii anterior portions of it become diffierentiated in- 
to  the various parts of the brain. Primitively the brain of the inack- 
ere1 is much coinpressed laterally, as showu in Fig. 8. At the extreme 
anterior end 8 pair of lateral outgrowths, a t  first apparently solid, ap- 
pear as the rudiments of the eyes, opv. The basal portions by which 
they are in communication with the fore part of the brain become 
partially tlie optic or second pair of nerves. With the more advanced 
development of the embryo these outgrowths become hollow and cup- 
like, the retina of the eye is developed on their inner surfaces, while a 
mesoblastic layer of pigment cells is developed on the outside to form 
the choroid coat. The cup has a cleft in its lower margin which closes 
later, and is known as the choroidal fissure. Covering the optic cups is 
the embryonic epithelial stratuni of cells ; from it an induplication is 
pushed into the cups, whiuh is evciitually comtricted off from the p:irent 
layer, and becoiues differentiated into a highly refringent spherical 
lens. Betweeu the lens and the floor of the cup a space is Sormed very 
early which becomes the vitreous humor of the eye, and iu Sront the 
lens is again roofed over by a w r y  thin concavo-convex hy EL 1’ ine mem- 
brane, the cornea, likewise derired from the epidermis, between whicli 
and the lens the aqueous humor is confined. The iris appears to be 
developed from the extreme edges of the optic cup and becomes very 
brilliantly pigmented in a few days after the fish js hatched. The an- 
terior part of the brain, from which the optic cups grow out, becomes 
the cerebrum or fore brain, in part, also, the optic chiasma. The spinal 

1 
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cord or medulla is a t  first nearly a perfectly solid cord or strand of cells; 
a canal makes its appearance in its center after the muscular somites 
have been difbrentiated. 

The rudiments of the ears, or' auditorx organs, in the embryo mack- 
erel make their appearance soon after the optic cups, as slight eleva- 
tions or melts on each side of the region of the embryonic hind brain, 
a?&, Pig. S. The ridge or melt is siinply the lip or proininelit border of 
the auditory pit, which is being pushed inward from the outside in a 
cuplike manner from the inner sensory layer of the epiblast. It soon, 
however, becomes a closed sack, Fig. 10, au, and by the eighteenth 
hour two calcareous otoliths are visible in it, as shown in Fig. 12. 
The complications of structure which develop in the ear beyond this 
point relate chiefly to the formation of the semicircular canals, and these 
are developed some time after hatching as ridges or folds on the inner 
surfme of the auditory sack, the walls of which grow inward from above 
and laterally, joining each otlier in such a manner that the anterior and 
posterior vertical and horizontal semicircular canals are limited by them ; 
the sacculus and the otoliths lodged in it, consisting of the asterisk and 
sagitta, finally occupy the lower anterior part of the sack, and the 
auditory, or seventh nerve, enters it in their vicinity. The auditory 
sacks, or vesicles, are now almost, or quite, as large as the eyes, and 
lie on either side of the cerebellum cer, and medulla oblongata mo, as 
shown in Pig. 17. 

The nasal pits na,, Figs. 10 and 12, are a t  first simple saccular depres- 
sions differentiated from the epiblast in front of the eyes, bet,meen the 
latter and the anterior end of  the fore brain. A t  the age of one meek, 
Fig. 17,  ma, they are neat, cup-like structures, situated some distance 
from the edge of the upper border of tlie mouth just in front of the 
eyes. At  this time it is already possible to demonstrato special sensory 
cells in their .walls. At  a still later period tho nasal pits are bridged 
over transversely by a coalescence of a part of their opposite edges, so 
that an anterior and a posterior opening is formed; these communicate 
with caoh other beneath the bridge of tissue, and constitute the external 
nares or olfactory organ of the type characteristic of the true fishes. 
A t  what period this last typo of structure is developed in the mackerel 
has not been learned, as it was not fortnecl in the oldest embryos studied 
by the writer. 

The several portions of the brain begin to be clearly marked off from 
each other a t  the eiglitcentli hour, when the fore-brain or cerebrum, 
the mid-brain betpreen the eyes, and the medulla Ob1011gata behind 
the latter niay be distiuguislled. When the youIlg fish is l~:~tched, Fig. 
13, all of tlie divisions ma8y be distinguished, as the cerebellum is now 
clearly inarketl off from the medullt. When tho medullary groove 
closed in the region of the brain, a laterally flattened tube was the 
result, and there i s  no such extensive anberior downward flexure of the 
brain on itself as is observed in higher types. As tho various constric- 
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tions appear in the malls of the brain tube, the cavity inside beconies 
divided into the so-called ventricles or cavities of the primitive cere- 
bral ve:,icles. As development proceeds the cerebral vesicles rapidly 
dilate in a lateral direction, especially the mid-brain inb, in mliich a sur- 
prisingly spacious cavity is formed in some species, which answers to 
the passage-way from the third to the fourth ventricles of the higher 
forms. Between the forebrain and mid-brain the pineal gland p n  is 
developed ; while the hypophysis cerebri or pituitary body depends from 
the floor of the brain down between the trabecul~e cranii. The fore- 
brain is at  first not bifid or divided into hemispheres; its division occurs 
comparatively late in embryonic life. The mid-brain is the most con- 
spicuous portion of the encephalon or entire brain of tlie young fish, and 
soon after hatching its lateral free lobes grow baclrwards and down- 
wards somewhat a t  the sides, and more or less extensively cover the 
cerebellum. 

At  fourteen hours the embryos begin to show signs of the tlevelop- 
ment of pigment just below the superficial layers of' the epiblast ; these 
cells are at first scattered irregulai-ly over the body of the embryo and 
gradually grow darker; as they do this they also become irregular in 
form and flattened, with a number of points rtinning out from tliem, as 
shown in Fig. 12. Later they tend to aggregate on certain parts of 
the body, as shown in Fig. 13, where they form a band on the tail and 
spots on the back; as the embryo becomes still older a band of them is 
formed behind the ear. They are now still more irregular in form and 
have evidently rearranged themselves very remarkably since the four- 
teenth hour ; the rearrangement appears to be accomplished by their 
migration towards definite points by means of an amceboid movement 
of their entire substance. When fully developed the nucleus becomes 
very distinct, enveloped as it is in very dark protoplasm, and the pro- 
longations of the latter look not unlike the pseudopods of those remark- 
ably simple animals the Ammbce. 

By the eighteenth hour the oil sphere found embedded in the yelk of 
the Spanish mackerel v a s  observed to be cnvoloped in a mantle of cells 
apparently of hypoblastic origin, which fastens i t  firmly to the wall of 
the yelk sack below and opposite the embryo, Fig. 12. By the time 
the young fish is ready to hatch, the covering of the oil sphere is found 
to  be more or less covered with pigrneut, which seems to have in part 
developed in the cellular mantle, as indicated in Fig. 13. The fixation 
of the bouyant oil sphere to the ventral wall of the yellr sack makes t$he 
latter bouyant, so that when tlie young fish escapes from the egg-mem- 
brane it is turned wrong side up, and is not until some time after hatch- 
ing that it has the power to right itself and counteract the bouyancy of 
the globe of oil. 

The heart of the young maclierel, like that of the cod, originates in B 
mass of mesoblast cells, which are coarser in character than those in 
the immediate neighborhood ; they appear to be budded off from the 
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mesoblastic roof of the cardiac portion of the segmentation cavity lying 
beneath the head ; at  first there is no definite krrangemcnt of the cells 
destined to become theheart, but they seem to be spread out in a loose 
mass between the hypoblast and the mesoblast at the point where the 
heart will appear. As soon as they have grown down and come into 
contact with the hypoblast a circular space or cavity is formed in their 
midst, which is the rudiment of the heart of the rnaclrerel in its simplest 
possible form. It is now nothing more than a wide circle of coarse cells 
interposed between the mesoblast and hypoblast, so that one may look 
through the lumen or openiug in the ring either from above or belolv. 
In the process of growth this ring of cells is clramn out into the primitively 
simple tubular heart, the hypoblastic or venous end being dragged for- 
ward while the branchial or aortic eiid is directed bncli\rards. Thanks 
to the transperelicy of these embryos, every step of tlie process may be 
seen just as I have described it. By the eighteenth hour the heart ?b9 

Fig. 12, is fusiform and open at  the venous end, and still bound to the - 
hypoblast, and uow begins to contract slowly and at long intervals, al- 
though there are still no blood corpuscles risible in the fluid held in its 
cavity. The next ch ange observed is from this point onwards, vhen its 
anterior end is bent to the left arid finally opens bacltward, and it is 
now clearly determined that the wide baclz\vardly directed portion mill 
become the veuus sinus and Cuvierian ducts j the poiut where the bend 
is made mill become the ventricle and the other narrow end tlre bulbus 
aorta. A t  no time, nor in any form, have I seen any evidence of the 
origin of the cavity of the heart bey the coalescence of two distinct spaces, 
as described in the development of other types of vertebrates. 

The embryo on the eve of hatching has a relatively shorter tail than 
most other types of true fishes, :bud when just hatched measures a, 
little 1~1ore than one-eleventh of an inch in total length. It usually 
escapes head first from the egg, and manifests a singularly quiescent 
disposition, but LLS it grows older a i d  begins to right itself, as its 
oil sphere becomes smaller, it mill settle on the bottom of the vessel 
in which it is confined, but if disturbed it will dart off and out of the way 
with great quickness, and shows a disposition to alToid danger. The 
yell: has ciiminidml ill bulk before the egg-membrane is rnpturcd, be- 
cause the embryo fish has grown at its expense, and a considerable 
quantity o f  protoplasmic matter has doubtless beell budding off from 
it in consequence of the formation of free nuclei, which are found, in 
other species a t  least, in the superficial layers of the yelk just below 
the embryo. The dirriiiiutioii of  tlie bulk of tho yelk is not duo to tho 
dovelopinent of tho blood, which is not yet discoverable, uor will it 
qqtear uiitil some ti& after the young iish has left the egg. 

The rudiments of' the breast fins appear just before hatching as a 
pair of delicate rounded folds, which, l ime horizontal clirection at the 
base, and which grow out on each sido of the body in the vertical from 
the oil sphere. They may be regarded, therefore, as having very little 
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genetic affinity to the gill arches, from which they are separated by an 
amazingly wide interval, as shown in Pig. 13, in which their position 
is indicated at, -f. 
STRUCTURES DEVELOPED IN THE YOUNG SPANISH MACKEREL AFTER 

HATCIIING. 

Twelve hours after the young fish has left the egg-membrane it has 
the appearance represented in Pig. 14; the yolk has diminished very 
perceptibly in size, while the anterior cnd of the head is considerably 
prolonged forwards as compared with its condition in tlic recently- 
hatched embryo shown in Pig. 13. The yelk in collapsing also leaves 
the hind portion of the intestine in an apparently more posterior posi- 
tion, while behind the latter the rudimentary urinary bladder ul is 
very distinctly shown as a vesicle from which the simple tubular pro- 
longation of the Wolffian duct zod passes up behind and above the 
intestine. The Wolffian duct appears to develop comparatively late in 
&he mackerel, as it is difficult to make out anything corresponding to it 
before the young fish leaves the egg. It would appear to originate from 
the peritoneal (splanchnopleur:%l) wall of the abdominal cavity, and to  
be continued on either side into the urinary vesicle or bladder ul, which 
opens outward immediately behind the vent. During the latter stages 
of derelopment, or from the fourth to the seventh day, the hind portion 
of the Wolffian duct acquires a decided flexure just before it enters the 
bladder, as indicated in Pigs. 1 G  and 17. This hinder portion may be 
considered to probably represent the rwliments of the urinary ducts or 
ureters of still more advanced stages of development. 

The excretory system commences [in true fishes] with the formation 
of R [longitudinally disposed, paired] segmental duct, formed by a con- 
striction of the parietal wall of the peritoneal cavity. The anterior end 
remains open to the body cavity, and forms a pronephros (head kidney). 
On the inner side of, and opposite this opening a glomerulus is devel- 
oped, and the part of the body cavity containing both the glomerulus 
and the opening of the, pronephros becomes shut off from the remainder 
of the body cavity, and forms a completely closed Malpighian capsule. 
The mesonephros (Wolffian body) is late in developing.,7* 

I believe i t  possible, however, from my o m  studies on some forms, to 
&ow that a system of segmentd tubes joins the segments! ducts at a 
late stage of development, which pass into glomeruli which lie for the 
most part along the middle line of the dorsal wall of the abdominal 
cavity, close to the mediaii dorsal aortic vessel. 

Upon the origin of the generative !structures of the young mackerel 
I have made no observations, bnt their position in the adult mould show 
that, as in other fish-like types, they must originate as specializations 
of tissue tracts on either side of the rnesentcric suspensor of the intes- 
tine. 

' Comp. Embryol. Balfour, ii, p. G3. 
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I n  Pig. 14 a large sinus, ss, is shown just over the brain, vhicli is. 
roofed over by the clerinal and deeper layers of Ihe epiblast; the cavity 
80 formed is filled with fluid and persists for at least a week, as shorn 
in Pig. 17. Below the hinder part of the head and at its sides, in 
Pig. 14, the branchial furrows br are visible j as these become deeper 
they are finally broken through into the wide branchial chamber of tho 
fore-gut, as the gill-cle€ts. This takes place about t~ventyfonr hours 
after hatching, and is on the eve of accoinplisliment in Pig. 15, in 
which the point where the mouth will appear is indicated at m on the 
lower side of the head; just behind the point where the nioutli mill soon 
break tlirough, the rudiment of the lower jaw lias ruadu its appear- 
ance as Mecliel's cartilage, mk. Above and behind it the cartilaginous 
rudiinents of the branchial skeleton or framen-orlr of tlie gills have been 
in part developed. It will also be noticed that tlie head is higher and 
that the brain is bent domiwards more than in Fig. 14, iii come- 
quence of the decrease ill size of tlie J-elk sack. Tho iiiandibular arch, 
the forepart of which is iridicatecl a t  w7c,  does not yet reach forwards 
on a line with the end of tlie snout. Wliile the hyoid arch, 01% that im- 
mediately following the manclibular, is still more or less obscnreil by 
the latter, and covered up by it externally, beliiiicl which tlie branchial 
arches or rudinieutary gills are inore cro\tdetl togethcr fi-orii before 
backmards t1i:iii i n  tlie stage slio~ni in Fig. 14. The trabecula: cranii 
have, liomever, bcen developed, but are still rudimentary, being pres- 
ent 011137 as a pair of syinrnetrically disposed longitudiii:il rods beneath 
the brain. Tlie eye, which was not heretofore coml~letely pigmented, 
is now qnitc blahli nrid opaque, tlic choroid layer being t1eveloi)ocl. The 
ear ancl riasa1 pits have undergone fiirther elevelopinelit j the latter are 
preseiit as &tinct cups in front of the eyes. ~ 1 i c  1ioai.t; 11:~s umiergone 
considerable advance, in that its posterior end is nom directed upwards, 
mliile the veiitricle ant1 bulbus aortm are inore fiilly cle\-elopctl and ac- 
tirely ~)ulsatiiig, although tlie blood system is still imperfect, no tru0 
aortic or velious chanml liaviiig as yet lieen clcvclopecl; 11o\ve~~er, there is 
:Llready ;t partial br:inchinl niicl cep1i;ilie circulation, bnt tlie blood clian- 
iiels are riot yet supplied with a sufficient iinmber of blood ct.orpnscles 
to Inark their courses distinctly by the c:olor. Tho cavity in wlticli the 
lieart iio~v lies is bouiided in front by tho braiicliial stru(:tlires, below by 
WI~R t \I~\T~S forinedy the anterior portion of the epib1:istic S : W ~  covering 
tlio ycllc, beliiiid by tlie liypoblastic w:ills of tile ~ ' ~ l l i  sacli, abore by tho 
iiitestine arid body malls. 111 this And e:hrlicr stages of de~wlopment I 
believe that I hare seen blood corpuscles swinuning freely in the cavity 
surrouiicling the heart, which \oould indicate that they had beail deriwd 
by budding directly from tlio hypoblast, mhicli is beyoiid the shtidow of 
a doubt the way in which they are developed in tho c~iiibryo silver-gar, 
or bill-fish (Belone). 'I'he yelk siick is showii inucli redncccl :ind more 
strongly pigmented in Fig. 15, while the oil spliere has undergonu 
considerablo reduction in size. The widest portion of the young ma& 
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ere1 is now from side to side, through the eyes, the body seeming to be 
concentrated towards the head. The breast fin bf, Fig. 14, is still a 
semi4rcular lobe, with its base nearly horizontal, but i t  has been 
advanced forwards somewhat twelve hours after hatching. It is inerely 
a flattened epiblastic pouch into which has grown a tract of mesoblas- 
tic tissue. Twenty-one hours after hatching the breast fin has acquired 
a vertical position, as shown in Fig. 15, while the coraco-scapular car- 
tilage csc is in its incipient stages of development in its base. Up to 
this time the intestine has maintained its primitire character as a hor- 
izontally flattened tube, which it will not begin to lose for tmenty-four 
hours more, but below the breast fin a swelling has appeared in its lower 
wall, Zv, which is the rudiment of tlie liver. 

Embryos on the fourth day after development have the appearance 
shown in Fig. 16. The most marked advance which has made over 
the stage, shown in Pig. 15, is that the intestine has acquired a cylin- 
drical form, and is hollow or tubular, while it also has been bent upon 
itself in its middle region. The liver is now a very prominent ventral 
sack-like outgrowtki from the lower side of the intestine at Zv, just in 
front of the bend iu the alimentary canal. Its structure already shows 
a lobular character, its walls being subdivided into the rudiments of 
hepatic follicles. The epithelium over the rest vf the inner surface of 
the intestine becomes differentiated into follicles at a very early period, 
which would indicate that the mucous membrane of the intestine had a 
qecific, probably digestive function, as soon as the follicular structures 
were developed, which is accomplished about the time the young fish 
cominences to feed. Outside of the epithelial layer the annular and 
longitudinal muscular layer of the intestine appears about the same 
time, and peristaltic movements of the intestinal walls begin to be mani- 
fested almost as soon as the intestine becomes tubular. Above the 
liver, and a little way behind it, a diverticulum appears on the fourth 
day, usually more or less obscured by pigment cells, which I regard as 
the rudiment of the air-bladder ; by the seventh day it is much more 
plainly developed, as shown in Fig. 17, ab. On the fourth day the 
young fishes will begin to feed, as represented in Fig. lG, where the 
black mass j'represents the remains of food in the hind gut which the 
aiiimal had swallowed. From an examination of' severad specimens I 
am not able, however, to state what this €ood was, as it was in a much 
too disorganized condition to tell of what i t  originally consisted. The oil 
spliere os isnow neAr1yabsorbed as m'oll as theyelk, which is entirely gone. 
A portion of the anterior wall of the yelk sack, however,has remained as 
a septum, partially shutting off the pericardiac cavity from the body cav- 
ity, in ~vhicli the viscera are contained ; it stretches across between the 
lower ends of the coraco-scapular cartilages csc. The circulation is now 
fully established, there being an aorta and cardinal veins, cv, which re- 
turn below it to carry the blood back to the heart, a portion, however, 
first passing through a vascular network over the viscera and represent- 
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ing essentiallg. a portal system of vessels. Tlie blood is forced through 
the brauchial arches, and passes from them into the carotid arteries aiid 
aorta, to return to the heart again by way of the jugular and cardinal 
veins and visceral network. The venous or dorsal end of the heart is 
divided by the intestine, tho Cuvierian ducts opening on either side of it 
upwards and backwards. 

It will be worth while to here notice the fact that in the mackerel 
there is iiothiug which is couipsrablc with A system of vitelline vessels, 
such as is found iu  the youug salmon, sticklebaclr and silver gar, but 
that the venous eutl of the heart is throughout the whole of embryonic 
life closely applied to  the surface of the yellr sack (see Figs. 14, 16, 16, 
and 17), so that i t  appears a t  times almost like a parasite sucking at 
the vitellus. Stray colorless blood corpuscles may sometiines be seen 
in the pericardiac cavity, say about a day after hatching, which mould 
indicate Lhat tho genesis of the blood froin the vitellus was cssentially 
the same as that in the silver gar, where the fluid surrounding the lieart 
eoiitains multitudes of colored blood disks, and where one can observe 
them in every stage of metamorphosis from the substaiice of the vitel- 
lus, at, the point where the long tubular venous sinus of these embryos 
joins tho ligpoblest of the yclli. At the eiid of the fourth day tho 
mouth of the young maclierel is wide open  id the lower jaw, in come- 
queuce of the greater length of Meckel’s cartilage, reaches nearly as far 
forward as  the upper j a m  or snout. Tho month is also frequently opened 
and closed at this time by the mandibular arid hyoid muscles. The 
chondrocra~iium has also adrariced in clevelopineiit in all of its parts, 
since the auditory capsule is iiow clearly inclosed in an investinent of 
cartilage cells, which are joined to the notochord anteriorly by the de- 
velopment of the so-called parachordal cartilages. Under the brain, 
tlie primitive cartilaginous bars, the trabecullae crtmii, are developed, 
m c l  an oval space exists between them, into which the hypophysis cere- 
bri or pituitary body dips downw;~,rds. On either side, aud below tho 
hiiidcr half of the eyes, the pterygoid cartilages hare been developed 
a t  the same time hyoid, quadrate, hyomandibular, ceratohyal, branchial, 
: L I ~  uoroco-scapular eleineiits have advanced in clevelopment. 

The Inc:tliod which 1 have found the best to demonstrate the carti- 
hges of the liead i i i  fishes as small as the mackerel, which 1iIeasures 
ouIy a little over one-seventh of an inch a t  this stage, is the following: 
crush :I, recently kille(l specimen under a Fol’n coruimssor SO as to flat- 
leii it sufficiently to let the light through it, then use a one per cent. so- 
lution of acetic acid so as to bring out the contonrs of the cirtilages 
with their cells and niidei. I f  this is carefully done tlierc \vi11 not bo 
sufficient displacenieiit 01- disarrangeinout of the parts of  the slrull to 
~~ender  tlieir identification a t  all dificult. 

Figure 17 represents the head of a young inackercl nearly a \vcek old 
dissected so as to show tho structure of tho sliull as nearly as such a 
difficult subject, admits of’ mpresentation. Tho parts of the chondo 
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cranium are lettered so that their names may easily bo made out from 
the list of reference letters. I hare attempted to  show the asrange, 
ment of the paveinent of choroid cells, cc. in the ere as may be shown 
in preparations mounted in balsam. I would also direct especial atten- 
tion to  the conical teeth represented on the cpitheliiiin of the lower 
jaw. These seem to be developed in epithelial pits and are not in direct 
connection vith the skeleton of the jaw, which is, moreover, not yet bony. 
They surmount little epithelial papilla and grow by the addition of ma- 
terial from below; their composition does riot appear to be calcareous, 
but corneous, since I find them to resist the action of acids. ltathke 
has described teeth of a somewhat similar character in the embryos of 
the viviparous blenny (Zoarces). 

I n  embryos of this age the branchial leaflets are also developed. 
They at  first appear on the posterior border of the gill arches BS small 
papillx+ which, as they elongate, throw out processes from their edges, 
so that they eventually acquire a bipinnate structure. In these bipin- 
nate ffeshy processes capillary loops are formed, which communicate 
between the branchial arteries and veins. The leaflets with their capil- 
Iaries are the agents directly concerned in the aeration of the blood of 
the youug fish. ' 

The coraco-scapular rocis csc, although apparently cartilaginous, hare 
an histological composition diffierent from the cartilages of the head, 
being much more hyaline. It is also embedded in a vertical fold which 
extends some way beyond the upper and lower borders of the breast fin. 
This may be called the pectoral fold. It is not a t  all improbable that 
we will yet' find embryo Teleosts in which there are continuous lateral 
folcls, for we already know species in which tlie primitive natatory fold 
is diacontiriuous at  a very early age. Such is the case with Hippocccmpus 
and Syngnatlms, according to my own observations this seasoii. H+JO- 
cuinpus never develops a caudal fin, so that we would natnrally uot 
expect to fiiid the natatory fold prolonged over the end of the tail; but 
the posterlop position of the early rudiments of the pectorals in Cybiunz 
aud  Parephip~us, it appears to me, is :L very strong argument against 
their origin from a posterior branchial arch; indeed, i t  is the strongest 
yet, offered against that doctrine by any data derived fkom a study of 
the cievelopment of the paired fins of Teleosts. In  other words, since 
we now know that the natatory fbld, froin which the unpaired median 
fins are developed, is sometimes discontinuous, I see no reason why we 
should not expect to find the lateral fin-folds discontinuous, as there are 
more reasons why they should be so in the Teleost than in the Elnsmo- 
branch embryo. I n  fact, it would appear that thc greater the loiigi- 
tudiiial extent of the unpaired fins in proportion to the length of the 
body of the adult the more likelihood there is of finding a continuous 
dorsal and ventral natatory fold developed in the larva, and vice versa. 
The longitudinal extent of the paired fins of Teleost fishes is less, vastly 
less, in respect to the number of rays, than those of tho Elasmobranchs, 
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and in consequence of this difference alone we sbould not be surprised 
to find lateral fin-folds of considerable extent in the embryo of the latter 
and of limited extent in the former. Viewed in this way, we may prove 
too much for the doctrine of the origin of the paired fins from lateral 
folds. The truth of the matter appears to be that we ought to quietly 
wait Sor more Sacts before generalizing with the data obtained from only 
one group. 

SUMMARY OF ANATOMICAL RESULTS, BASED ON ALL O F  TIIE SPECIES 
STUDIED BY TIIE AUTIIOB. 

The following are the more important anatomical and embryological 
facts which have been ascertained; only such as are essentially new to 
science or which receive new or fuller interpretations are noticed : 

1. The mgmentation cavity or blnstoccel is developed with the growth 
of the blastoderm so as to almost entirely surround and include the yelk, 
and persists until late in embryonic life. 

2. The somatopleure (muscular layer) and splanclinopleure (peri- 
toneal layer) grow down into tho segmentation cavity on either sids 
between tho epiblast and hypoblast ( Oncor7~ync7~us). 

3. The lieart develops in an extension of the segmentation cavity 
beneath tho head. 
4. The blood is of hypoblastic origin. 
5.  The germinal disk is formed by the aggregation at  one pole of the 

germinal matter covering the vitellus (Cybiunz), or scattered through it 
as a meshwork joined to the peripheral layer (Alosu). 

6. Segmentation in the early stages is more or less decidedly rhyth- 
mical, with alternating periods of activity and longer periods of rest. 

7. The egg-membrane is not always a Xona radiata, sometimes ha,ving 
no pore canals; a micropyle is always present. 

5. The egg-membranes of the ova of certain genera (Clbirostoma, 
Belone, Hco’combercsox, Hewiir7~amn~1l~~s) are provided with filaments or 
thread-like appendages externally, by which they become atta,ched to 
fixed objects in the water wliile hatching. 

9. The ogg-membrane may be absent, and replaced by a highly vascu- 
lar ovarian follicle, perforated by a follicular foramen in some viviparous 
forms (Zygonectes). 

10. The median unpairedfins originate froma dorsal andventralnatatory 
fold, which may be continuous (Cybium, Gadus), or be discontinuous at 
the very first (Syngnatims, Hippocampus), or be discontinuous very early 
(Zygonectes). 

11. The pectoral is the first of the paired fins to be developed from a 
short lateral horizontal fold, the position of which varies in different 
genera,, appearing very far back at  first in some, farther forward and 
31oarer the branchial arches in others. 

12. The primitive cartilaginous coraco-scapular arch or shoulder- 
Bnll. u. s. 17. o., 81-11 
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girdle is of mesoblastic origin, and appears just beneath what may be 
called the pectoral fold a t  the base of the breast fin. Its form and posi- 
tion varies in different genera. 

13. The proctodeum or vent of the young fish appears long before the 
stomodeum or mouth ; the intestine develops from behind forward, and 
it is probable that the intestine and medullary canal are primitively 
contiuuous through the intermediation of a neurenteric canal. 

14. The number of somites or muscular segments varies in different 
species a t  the time the tail is about to be formed, and is greatest i D  
species in which a great number of myocommata are developed in the 
adult, least in those in which the adult has fewer pairs of myocommata. 

PRACT'ICAL CONCLUSIONS. 

I n  the preceding account of the development of the Spanish mackerel, 
it has been incidentally mentioned that the eggs of this fish are buoy- 
ant, apparently from the presence of a large oil sphere in the vitellus, 
and not because of the diminished specific gravity of the whole ovum, 
as appears to be the case withethe cod egg. We mould nom insist upon 
this character as being of such great physiological import that me can- 
not afford to ignore i t  or to conduct our hatching work mitliout taking 
cognizance of it in tfhe construction of apparatus. The perfectly regubr 
development of the ova was found to take place practically a t  the sur- 
face of the mater, whiIe those which sank to the bottom were considered, 
in the light of experience, as not liable to clevelop at  all. Where the 
eggs were kept for the whole period of incubation in still water in a 
Inarbleized pan, all that sank could be regarded as irrecoverably lost, 
while those which remained floating at the surface as uzli€ormlZ: hatched 
out. Changing the water 011 a lot of ova three or four times in twenty- 
four hours in a pan gave almost as good results as any other method 
employed. The active movement of the ova in apparatus devised to 
hatch other species with heavy ova was amongst the least success- 
ful modes, and especially where metals, such as copper, brass, tin, or 
niclile, were used in the construction of the hatching vessels or screens. 
Inasmuch as the protoplasm of the living egg is extraordinarily sensi- 
tive to the poisonous effects of all metallic salts, such a result is no 
more than might have been expected. We have thereEore been con- 
strained to suggest the use of apparatus which, as far as practicable, 
was constructed oE wood, glass, or of some material indifkrent to the 
action of sea-water. Experiments made, at the suggestion of Professor 
Baird, with asphalt varnish and rubber paint a t  Cherrystone taught US 

that it was possible to coat rncttdlic surfaces +ith an inert substance 
\vhicli would prevent tho corrosion of the metdIic vessels used in hatch- 
ing, and liitlierto fourid to be BO fatally injurious to ilcveloping fish ova 
of every kind. 

The percentage of losses in every case was large, and I doubt if 25 
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per cont. of the whole number of eggs was ever hatched out even under 
the most favorable conditions. The utility of some cheap and effective 
glass apparatus is very apparent from experiments made by Colonel 
McDonald, as his system admits of a wide range of application. Other 
methods, especially those in which the iritermitteiitly active siphon 
pirinciple was applied, seem to aftord some promise that a successful 
apparatus may yet be devised to work on that plan. Some trials of 
such apparatus inade by Colonel McDonald were promising, but 1 leare 
the results attained for him to report upon. An equally simple hatch- 
ing box was extemporized by Mr. SauerhoE with a Fergnson cyliiiclor 
set into a tub, the eggs being placed in the cylinder and t'he constant 
mater supply allowed to escape through its sides aiicl bottom into tho 
tub outside and run off by a proper outlet. TVitli this apparatus a fair 
degree of success was obtained. 

It may be stated as a general principle tlint buoyant ova must have 
gentle treatment. That if they are iiiiich agitated in the water they 
tend to be injured and are carried to the bottom, whero they die. It 
appeared that, when the normal buoyant teiidenoies of the ova were in- 
terfered with by any of our methods large losses were the result, and 
that the nearer our methods approached the natural environment of 
natnraliy spawned ova in the open sea the more success€ul we were. 
To forcibly immerse the egg of the maclierel, :~nd keep it immersed, 
would simply be to thwart what is most palpably a normal condition of 
its life at the s u r i h x  of the water. 

The fertility of the mackerel, like that of most fishes with floating 
ova, is very great, and it is to be expected that the mortality of tho 
ova will be in proportion to the fertility of the species. This seems to 
be borne out by the coni-erse state of affairs in the stickleback and top- 
m i n ~ i o ~ ,  where a small number of embryos are matured, but are de- 
veloped, with little or no losses, in :L nest, and arc nursed by the male 
or viviparously in the body of the feniale. Viewed in this light, we 
should expect large losses in hatching the cod, Spanish inackerol, moon- 
fish, and bonito or crabeator. 

!C,h young iish began to feed on the fourth dag after developnicnt had 
begun, and on the third day aftor hatchiug. The true nature of tlio 
food was iiot cletorminctl, as it mas seeii iii the iiitestines of only a few 
specimens. Inasmucli as the young fish by the end of the first week 
of their life already have teeth, it is easy to believe that their food con- 
sists almost entirely of  small articulate animals, which, with their quick 
darting movements, they iiiight readily siiigle out %lid capture whilo 
Bwimming about in water in which such prey :hou~ded. 
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EgPLANATION OF THE LETTEILS O F  REFERENUE USED IN PLAT= 
I-IV, 

ab. Air-bladder. 
al. Urinary bladder. 
ut. Atrium or VCnOUE sinus. 
au. Auditory vesicle or internal ear. 
ba. Bulbus aorta. 
bf. Breast or pectoral fin. 
br. Branchia, or braricliial arches. 
cc. Choroid layer of colla j lamina fusca. 
cc. Cerebrum. 

cer. Cerebellum. 
oh. Chorda dorsalis or notochord. 
chy. Ceratohyal cartilage. 

cr. Carina. 
ws. Cardiae sinus; rudiment of poricardiae spaco. 
C ~ G .  Carreco-scapnlar cartilage or rod. 
cv. Caudnl veiu. 
cp. Epiblast or sensory skin laycr. 
f. Remains of food in intestine. 
f. Fin-fold j rodimont of breast fin 

gd. Germinal disk. 
gp. Germinal layer or pellicle. 

hy. Hypoblast or inner mucous layer. 
B. Hoart. 

hy'. Hyoid cartihge. 
i, it. Intestiue. 
lv. Liver. 
m. Modulla spinalis or spinal cord. 

mb. Midbrain or optic lobes. 
mc. Medullary canal. 
mk. Meelrel's emtilago. 
mo. Mediilla oblongata. 
nu. Nasal pit. 
nf. Dorsal and ventral natatory fold or fin. 
op. Operedurn. 
opv. Optic vesicle. 
os. Oil sphcrc. 
pc. Pigmcnt cells. 
pn. Pinon1 glauit. 
pp. Papnlar prominences. 

q. Quadmte. 
T. Rim of blastoderm. 
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8g. Sogmeutation cavity. 
80. Somites or segmcnts of tho muscle plates. 
88. Supracephalic sinus. 
I?. Trabocu1:u crauii. 
v. Vont. 

uo. Ventricle. 
wa. Wolffian duct. 
zr. Egg-membrane. 
y. Yolk. 
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EXPLANATION OB PLATE I. 

FIG. 1.-Micropyle and micropylar area, in two positions, of an unimprognated egg 
of the Spanish mackerel. x 64.+ 

FIG. 2.-Unimprcgnatcd egg of tlic Spanish mackerel, showing tlm germinal layer or 
pellicle LI~, which envelopes the yolk or vitcllus. 

FIG. 3.-Morula stage of cloavage of the germinal disk of the egg of tho Spanish 
mackerel one hour and forty minutes aftor impregnation. 

FIG. 4.-Gcrminal disk of a Spanish mackcrcl ogg shown with its gorminal pole 
slightly incIinecl towards the observer. Tho disk gd is eIovstcc1 and bis- 
cuit-shaped, and is surrounded a t  its base by :I circlo of two rows of flat- 
tened cells lying immcdiately upon the yolk. Tho colls in tlio disk are 
four or more deep a t  this stago, thrcc hours after iniprcguation. 

FIG. 5.-Incipient blastodcm of the egg of the Spanish maclrercl, viowcd from the 
sido somewhat obliquely. Tho sognientation of the margind cells has ad- 
vanced somewhat as compamd with Fig. 4, and it is clcar that they mill 
become a part of the rim of the blastodorin. 

FIG. 6.-Developing blastoderm of au egg threc hours and thirty niiiiutcs after im- 
pregnatlon, vicwcd from above, showing the blastodermic rim r in  its 
incipicncy, while the darker spacc boundcd by it corrcvponds with the 
arm bencath the blastodorni shortly to become tho segmentation cavity. 
X 25. 

FIG. 7.-Blastoderin of the Spanish mackerel egg soven hours after impregnation, in- 
closing nearly half of the yolk, and showing tho lumen of the segmenta- 
tion cavity on onc sido a t  ag, which extcnds beneath tho foro part of the 
head at ora to form tho  rudiment of the cardiac sinus just in front of the 
carina or. X 48. 

FIG. 8.-Embryo of tlic Spanish mackcrel cloven hours after impregnation, showing 
the rudiments of the optic vesicles opv, the Chorda ch, and the cardiac 
siniis w.3. The segmentation cavity ag i s  shown between the epiblast snd  
hypoblast extending ncarly all round the yolk. The blastoderm has not 
s e t  closed behind the tail. 

X 24. 

X 25. 

x 70. 

x 25. 

X 50. 

F f i ~ v e r y  case the number of diameters to which the figuro is enlarged is indicated 
in Arabio numerals preceded by the sign X .  
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EXPLANATION OF PLATE II. 

FIG. 9.-Spanish mackerel egg viewed so as to show only tho caudal end of the em- 
bryo twelve. hours after impregnation, sliowing tho lumon of the segmen- 
tation cavity q, the rudimentary chorda, and the somites or muscle plates, 
while the blastoderm has not yet quito closed over the yellc at y. The oil 
sphere i s  not reprosontcd. x 50. 

FIG. 10.-Embryo Spanish mrtckerel foiirteen hours after iiriprognntion. 
FIG, 11 -Transverse section through the opoiiing y of tho embryo represented in  

Fig. 9. 
FIG. 12.-Spanish mackerel embryo eighteeu liours after irnprogriation. Tho rudi- 

mentary heart occupios an osyminetrical position in its siiius boneath the 
head and is a fusiform tubular orgnri opeu at tlie anterior vcuoiis end. 
The oil sphere is attached to the ventral wall of tho ycllc sack or hypo- 
blast and is partly covered by flattoncd cells wbich have budded from it. 
x 60. 

FIG. 13.-Young Spalish maokerol just hatehed twenty-four hours after impregnation. 
The rudiment8 of the breast fins heva mado their appearance on each side 
of the body at#, and tho oil sphere is having pigment oells developed on 
its surface, whilo those of the body are already aggregated in patches on 
tho tail. x 25. 

x 50. 
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EXPLANATION OF PLATE 111. 

FIG. 14.-young Spanish mackerel thirty-six hours aftor development heg,?s, and 
twelve hours aftor it had lcft tho egg. The yolk sack has begun to bo 
absorbed somewhat, and in consequcncc of its gradual collapse its w:ill is 
rctreating from the outor or epiblast laver so as to leave a larger cardiac 
spacc in front and a similar space bchind bctwcen tho sack and the intos- 
tinc. The latter still retains tho for& of ~1 inuch-flnttcncd canal, which 
is still occluded in thc asophagcal and oral rcgious, wherc it is not get 
broken through as a mouth, though tho branchial furrows have made their 
appearanoc. The breast fin bf now occnpics a more anterior position a~ D 

vertical semicircular fold a little way behind the ear. The supcrficial 
epiblast has been elevated from tho brain RO as to form a space above the 
latter, developing tho supraccphalic siiius 88. x 50. 

I;”IG. ~5.-Yoling Spanish macltercl forty-iivc hours from tho  boginning of developmeut 
and twenty-one hours after it has lcft tho cgg. Tho contents of tho yelk- 
sack have been mostly absorbed. The point whore tho month will appear 
is indicated et m, behind mliich the Meckelian mid branchial cartilages 
are appearing. Tho heart is more dovelopod, and exhibits an atrium, a 
ventricle, and a bulbus arteriosus. Tho liver is appearing as a thickening 
on tho lower sido of tho fore-gut a t  Zv, while tho hindcr extremity of the 
Wolffian duct is now plainly visible as a simplc canal above the intestine, 
but is widened behind the vertical portion of :lie hind gut into a urinary 
bladder, al. Tho breast fin now occupies a vertical position and the rudi- 
ment of the coraco-scapular arch or shoulder girdle has appeared in tho 
pectoral fold at its base. A few colorless blood corpuscles have appeared 
in  the heart, but thore is still no systemic circulation. x 50. 
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EXPLANATION OF PLATE IT. 

FIG, lG.-Spanish mackerel four days after devolopmcnt began and three days after 
it had leEt the cgg. The chondrocranium is much morc developed than in 
Fig. 15, as is apparcnt from the development of the mandibular, hyoid, 
and branchial archcs, as wcll as the trabecula cranii, pamchordals, and 
the investment of incipient cartilago covering tho  car capsules. In  con- 
scqucnce of the advanced devolopmcnt of tlie mandibular and hyoid arches 
tho mouth is now wide open. The caraco-scapular elemcnt 080 at tho base 
of the breast fin is a slender liyaline rod, different in its histological struct- 
urc from that  of the cartilage of thc hcad bones, and marks the poiiit 
where a transverse fold of tho hypoblast partially closes off the pericardiac 
cavity from that of tho abdomen. Tho livcr Iv is now morc fully doveloped 
and is already divided into follicles. There is ono turn of the intestine 
upon itself, which in this instancc contains the remains of food at its 
hinder cxtremity. The circulation is now fully established, tho dorsal 
aorta extending back f w  about half the length of tho animal; a t  its pos- 
terior extrcmity, cv, it becomes the caudal vein which carries the blood 
forward to the heart, but not until a considerablc part of it passes through 
a system of vessels which traverse the viscera externally, when it is poured 
directly into the venous sinus at, and so into the general circulatiou 
through the heart and gills. 

FIG. lS.-I-Icad of young Spanish mackerel on the sixth day after hatching, partly 
diagrammatic, showing the air-bladder ab, the urinary bladdcr UT,  the 
liver Zv, moro doveloped than in Fig. 16. The oil sphere oa has been nearly 
absorbed. The chondrocranium is very much more fully developed, while 
well defined conjeal teeth have made their appoorancc on the papillm of 
the dcrmolepithclium of the lowcr jaw, which is now longer than the upper. 
The opercular fold is also more prominent. 

x 50. 

X 40. 
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THE ARTIRXCIAL PROPAGATION OR Tl lE  S'J!REPED BASS (BOCCUS 
LINEATUO) ON ALEElVIARLE SOILINID. 

B y  S .  Q. WOXZTH. 

OFFIUX SUPERINTEXDENT FISH AND FISHERIES, 
Moqunton, N. C., September 22, 1881. 

Hon. S. F. BAIRD, 
U. 8. Comnaissioner. of Piislwies, Washington, D. 0. : 

DEAR SIR : Some months ago I promised to write you fully upon the 
subject of the fertilization and hatching of rock-fish or striped bass 
eggs taken by me on the Albemarle Sound in the spring of 1880. Cir- 
cumstances lisve in different ways prevented my doing so at an earlier 
date, but I finally undertake the task, which is one of pleasure. I shall 
feel more than repaid if my observations shall tend in the least to fur- 
ther inquiry in the same direction. 

The rock fish or striped bass (Roccus lineatzra) is found in considerable 
abundance in the Albemarle Sound, but it has not so frequently oc- 
curred there in the spawning state, owing perhaps to the suspension of 
operations a t  the large fisheries about or before the time the eggs 
ripen. 

I was superintending a shad-hatching force at Avoca, and having at 
that time but few men who could strip shad well, had attended the 
seine hauls a t  Sutton fishery, where I took the most of the eggs myself. 
A t  eleven o'clock on the night of April 28, among a scant haul of shad 
and herring I found a large spawning rock-fish. I had a large number 
of impregnating pans ready to receive eggs, and after I had taken eggs 
in seven of tliem, commenced to apply the milt. There were only five 
or six males and but a portion of them ripe, and I exhausted the milt in 
the sixth pan. None of the males were more than 16 inches in length, 
and the milt mas very scarce. I did not apply more than one-fourth as 
much as is-usually applied to shad eggs. By accident, the tin dippers 
had been left at the hatchery, and when I discovered this I was a h i d  
that the milt would stand too long, and 1 put water to  the eggs by dip- 
piug each pan into the open water of the sound. An easterly storm 
brought heavy waves on the beach which were full of sand, small bits 
of wood, and other iqjurious substances in the form of fish scales and 
oEa1 washed upon the beach where herriug were cut,. In  the act of im- 
mersing the pans into the waves violent motion was given them in the 
riding and jumping sushined, arid after a survey of their unfavorable 
handling and a comparison with the handling carefully guarded in im- 
pregnating shad eggs, 1 despaired of success. Finding that it was not 
possible to get further rock milt for the seventh pan, I took a malo shad 
and applied to the eggs in it. All of the egg8 were watered and weshed, 
a tin pen being used as a dipper, in the same general manner adopted 
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with shad ova, and in an hour's time '\yere placed into buckets and car- 
ried to a small boat. They underwent a journey of two miles, one-half 
of which was in the open sound, the boat's course being in the troughs 
of the waves. This seemed but another means of destruction that 
awaited them, but they were unaffected throughout. The parent fish 
weighed 57 pounds, and I pressed the eggs out as she lay upon the 
beach. I n  this position considerable pressure was required. The eggs 
were quite small, smaller than those of shad, ant1 they possessed a 
decided green color. When fertilized they became transparent, and in 
the water could be seen only as small oily globules, which glistened 
brightly both in solar and lamp light. I measured the diameter of those 
impregnated, somewhat rudely. I found thew seven aiid a half diame- 
ters to the inoh. Piiiding the difference in the size of these and shad 
eggs (which are eight diameters), I made an estimate of the number 
taken. hi a dipper which had been found to contain 40,000 of the latter 
I nieasured the rock-fish eggs, estimating them at 30,000 to each dipper. 
The contents of the seven pans, or in other words the eggs taken, 
amounted to 700,000. They were placed into six shad cones, a smaller 
number being placed in a floating box in the creek. 

I bought the mature fish, and on the morning of the 29th cut her 
open and removed her ovaries. I removed with slight pressure an 
additional quantity of more than a quart of eggs. To determine the 
comparative bulk removed on the night prcceding, I filled them at the 
natural openings with water. I fourid that the difference between the 
last bulk of eggs, j u s t  removed, and a bulk of water suftkient to fill the 
ovaries was about as four to five, or, in other words, the eggs removed 
for impregnation were to the eggs unused as one to four, and thereupon 
I based the total contents at 3,000,000. 

It was not until thc eveniiig of the 39th that I believed the eggs 
taken to be fertilized. Then I found that fully 00 per cent. were good, 
the cone containing thosc impregnated with shad milt, however, being 
very low in impregnation, perhaps as many as 5 to G per cent. being 
good. A t  this stage they showed a less specific gravity than shad 
eggs, rising to the surface with but a small current from below. Great 
dificulty arose in the development of this uew feature, as the eggs 
crowded the screens abore ou all their surface. On the night of the 
30th hhey commenced hatching. The fry immediately began to escape 
through the perforated screens, and pieces of cloth were bound over the 
screens to arrest them. They soon clogged, and the water supply had 
to  be reduced proportionately to provent the Cones from overflowing. 
Within forty-two hours a11 the eggs were hatched, the fish being mostly 
dead, owing to the reduction ill volume of water. They were perfect 
fish, clearly out of the eggs, and maliy quarts in bulk. Their bodies 
were 'very s m a ~  and tlie sac~i large proportionately. I removed about 
40,000 alive and placed them into the floating box, where about 10,000 
aclditioiial ones had hatched. I kept thoin two dags, but there was no 
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current in the creek and the sun beamed down on them, destroying 
some, and the others followed presumably from the putrid mater. There 
were 4,000,000 shad eggs and fish in the hatchery at the time, and the 
rock fry died from neglect. Two thousand hybrids werc removed and 
kept in a shipping can for twelve days. They were watered ever two 
to four hours, but survived under conditions that shad fry could not 
have done, being near the boiler and machinery, in a high temperature 
all the while. They mere carried to Raleigh, where it was designed to 
put them into a fresh-water pond, but they died a t  the depot on the 
twelfth night after they werc hatched. They had sacks of good size 
still remaining upon them. Tho tempernture of the water during liatch- 
ing was 660 to 670 Fahrenheit. 

From the recital abo'i~e it may be inferred that rocb-fish eggs are as 
easily fertilized as those of shacl, and it would in additioii appear that 
a less amount of milt is necessary. It would further appear that they 
are more hardy, ever1 admitting large amounts of sand and other me- 
chanical substances into the water while undergoing impregnation. 

Thesc points being as well determiried a8 the limited experiments 
with a single lot of eggs mould admit, it occurs that i t  only remains to 
ascertain the spawning localities of the parent fish when their propaga- 
tion will follow. As an aid to discorering tliese locditics it may be me11 
to mention the capture o€ three spawning fish at  Scotch Hell fishery in 
1879. In 1880 five were 
captured within four miles, and in IS81 three were captured at  Cason 
ancl Woocl's fishery, six miles froin Rvoca, and mar the town of Eden- 
ton. All of these mere of large size, probably averaging 55 pounds. 

X o  specific mode is adopted for the capture of rock fish in these waters. 
Twelve of the large seines, of oiie and a quarter to one and a half milea in 
length, aggregate about 150,000 pounds per year. A great number 
ascend the Roanoke, the main tributary of the S O U I I ~ ,  which stream is 
preferred by them in their ascent,. More than a hundred fishermen are 
engaged a t  intervals in the spring, fishing for them with dip-nets from 
dugout boats below the falls a t  Welclon. They consume or sell the 
catch at  home, but a small  number being shipped away. 

Dr. W. R. Capehart, the proprietor of the Avocn fisheries, made an 
experimental haul on May 6, 1876, which was called to notice by the 
late Mr. James W. Milner. His fishing operations had closed, but being 
induced for some cause to make the haul, he cast one of his large 
seines. Eight hundred and forty rock were captured, which weighed 
35,000 pounds. Three hundred and fifty averaged 65 pounds, and miiiy 
of these ran to 80 ancl 90 pounds. The roe from one female weighed 24 
pounds, which must have contained, on comparative estimate, six to 
eight million eggs. Dr. C. had not given any attention to artificial prop- 
agation at that time, and does not know if any were ripe. I n  this  
connection it may not be inappropriate to mention that rock-fish eggs 
were taken at Scotch llall fishery in 1879. Dr. Capehart, assisted by 

This fishery is only two miles Sroni Avoce. 
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Mr. E. H. Walke, took a large number of eggs .and applied the milt. 
Their attention being drawn to the fishery, however, the eggs were left 
two or more hours in the water unchanged. They were so much crowded 
together, and so long unattended, that the impregnation was not very 
good. They were placed into the cones of the United States steamer 
Lookout, and were only discarded when a more perfect impregnation 
was attained by Mr. William llamlin in a separate arid perhaps more 
recent lot of eggs. Mi-. Hamlin belonged to the corps of Hon. T. B. 
Ferguson. 

Some preliminary arrangements will be made next spring toward the 
propagation of this fine fish, by the sub-department of fish and fisheries 
of North Carolina, which I have the honor to represent. 

. 

I am, yours, very respectfully, 
S. G. WORTH. 

ON TIIE R E T A R D A T I O N  O F  TIIE D E V E L O P M E N T  OW TIIE OVA 
THE SHAD (ALOWA SAPIDISSIRIA), WIT= OBBERVATIONB ON THE 
EGG-FUNGUS A N D  ISACTEHIA. 

B y  JOHN A. RYDER. 

Several series of experiments a t  diffcrent times were undertaken by 
persons connected with the United States Fish Commission, having for 
their ol?ject the solution of the following problems: ( (  Is it possible to 
lower the temperature of the water in which shad eggs are incubated 
so as to greatly retard and prolong the processT” “1s it possible to 
prolong the period of incubation so that large quantities of embryo- 
nized ova may be carried for long distances by land or water so as to 
eEectively stock distant or foreign waters T” These two queries, I think, 
clearly state the objects of the experiments, and also tacitly indicate 
the important results which would follow in case practioal results should 
be attained. 

Th:it a decrease in tempersture would impede or retard the develop- 
ment of ova has been liiiom~i for a long time, and, without encumbering 
this essay with references, it may be asserted as a truth based on phys- 
ical reasons and factw. Physiologists and biological philosophers, such 
as E& Milne-Edwards and IIerbert Spencer, have recognized and dis- 
cussed the inflnence of fluctuations of temperature on yhysiological 
processes. Every genus, and perhaps even every species of fishes, in the 
course of the early development of its ova, appears to present some 
idiosyncrasy of behavior which demands that its characteristics shall 
be studied before i t  is ventured to proceed with experiments of this 
character. Practically the peculiarities of the ovum of the shad are 
perhaps as well known as those of any species we are called upon to 
deal with. 

Shad egg6 after impregnation are relatively large, measuring from 
one-eighth to one-seventh of an inch in diameter. When first extruded 

Bull. u. s. F. o., 81-12 
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from the parent fish they measure about, one-fourteenth of an inch in 
diameter, are somewhat flattened and irregularly rounded in form j 
the egg-membrane, a true zona radiata, is much wrinkled and lies in 
close contact with the contained vi tellus. Immediately after impreg- 
nation this membrane becomes tense, is filled with water which has 
found its way through the membrane from the outside, and is now per- 
fectly spherical, having apparently gained very much in bulk. This 
gain in size is however delusive; it is only the wrinkled egg-membrane 
which has been distended with water ; the vitellus or true germinal and 
nutritive portion has gained nothing in size. The latter now lies in con- 
tact with the lowermost part of the egg-membrane when the whole ovum 
is at  rest and is always more or less depressed from above in the form of 
an oblate spheroid. After the germ has been developed, which is dis- 
coidal in form and placed on the surface of the vitelline sphere, it usu- 
ally also occupies a lateral position on the vitellus when the ovum iw a t  
rest. The vitellus rolls about and changes its position inside the egg- 
membrane as the latter's position is altered. The vitellus is heavier 
than water. A large space filled with fluid now exists between the vitellus 
and membrane. No adhesive material is found on the outside of the 
membrane as in the eggs of the white perch and herring, as may be 
readily demonstrated with the microscope, although when first; extruded 
they are covered with a somewhat sticky ovarian mucus. The ova are 
heavier than water and rapidly Rink to the bottom of the vessels in which 
they are undergoing development. All of the hatching apparatus now 
used for their incubation in water is operated on the principle of a con- 
tinuous flow which keeps the ova constantly in motion. So much for the 
phycsical behavior and constitution of t h e  shad egg, which is necessary 
for the comprehension of what will be said subsequently. 

It has been t h e  experience of those intrusted with the work of look- 
ing a,fter the artificial incubation of the eggs of the shad that when the 
temperature of the water was highest the process was completed soon- 
est, when lowest i t  took a disproportionately longer time. I n  illustration 
of this fact the subjoined data, supplied by Mr. W. F. Page, are of in- 
terest from the records which were kept a t  the station on the Potomac 
during the present spring (1881) : 

1 LotNo. 1. 1 LotNo. 2. 1 Lot. No. 3. 

rime in hatching . __._ . . . . _.___. .___.. ___.._._. ...-. 106 hours. 70 houm. 
Avurago temperature of wator. __. . . ._. . . ....-. . .-. -. 64.50 P. 
Averago tumgcmture of air. __. . -. . . . . - _. .__. . . ._._.. 1 610 B. 1 00. lo F. 1 76.250 F. 

148 hours. 
51. 2 O  l?. I40 B. 

This series of data &how8 that with a fall in the temperature of the 
water down to 57.20 F. it took six days and four houru to complete the 
development in the egg; with a rise in the temperature of the mater 
to 740 I?. the process was complete in a little less than three days. 
The difference in the times of hatching bet,ween Lots No. 1 and 3 is 78 
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hours; the diKerence in the temperature of the water used is only 
1G.W F. Is there a limit to the possibilities of retardation1 Experi- 
ment has shown that there is. The temperature of ice-water, 380 P., 
was found to be fatal a t  the morula or germinal disk stage of develop- 
merit of the shad egg, in the course of experiments made a t  Hnrre de 
Grace, Md., in 1880. The cells of the germinal disk became brownish, the 
cleavage furrows obliterated, the disk tended to spread out and become 
larger across. These phenomena indicated stagnation of dewlopment 
and death. The second series of experiments, condncted by what is 
known as the ‘( dry method77 in :L refrigeretor box provided with canton- 
flannel trays, devised by Mr. F. N. Clark especially for these experi- 
ments, gave better results. We fouiid that the ova merely kept damp 
on the trays in an air temperature of 520 appeared to develop quite 
normally, the only serious drawback being the rapid and more or less 
fatal development of fungus, the mycelium of which would soo~i  grow 
over the eggs, pelletrate the membranes, cause thein to collapse, trans- 
€orin the protoplasm of the vitellus into fungus protoplasm and kill 
t4e ova. 

The following abstract from my note-book, recording what was ob- 
served in watching the results obtained from a trial of Mr. Clark’s 
apparatus, speaks for itself, though it  would facilitate the comprehen- 
sion of the nintter if a series of explanatory figures could be introduced: 

“Eggs taken June 8 and put into refrigerator st 0 o’cloclip. m. ; exam- 
ined June 9 a t  9 o’cloclc a. In. ; exposed for 12 hours to a toinperature 
ranging from 540 to GOO I?. CIea8vage has aclvaiiced to the morula stage ; 
i. e., the germinal portion of the egg is still discoiclal, lies on one side 
of tlie vitellus or yelk, and has not advanced beyond the condition ordi- 
narilg reached in three hours with the temperature 720 F. 

“Saine lot, June 0, 2.30 p. m., not advanced but a little beyond the 
stage just described above ; the germinal disk still maintains its char- 
acteristics ; development rioriual ; temperatiire 840 F. 

6‘ Same lot, Juue 10, examined at  0.30 a. in. ; segmentation cavity de- 
veloped and bla,stoderin forming ; incipient embryo making its appear- 
ance a t  one side. The blastoderm, however, does not yet cover more 
than half of tho upper hemisphere of the vitellus, a condition ordinarily 
attained in six hours with the temperature of the water a t  720 F. 
Temperature in refrigerator box now ranging from 520 to 540 F. Eggs 
of the same, age, 3Gg hours in a hatchingjar, have the vitellus com- 
pletely inclosed by the blastoderm, the embryo formed, with eyes, ears, 
and brain distiuguisliablo, and the tail is budding out as a small, 
rounded lmob a t  tlie posterior end of the embryonic axis, which curves 
around one side and no\v extends from one pole of the egg to the other, 
ambraqing an arc of 1800. 

“Same lot, in refrigeretor, cxaniiried June 10, at 8.30 p. ni., or nearly 
forty-eight liours after impregnation, show that the blasto(1erni has 
grown down half way over the vitellus, like B liemispherical cap; tho 

/ 
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keel or carina has been clevelopecl. Temperature 530 F. in refrigerator 
all day. Eggs in a cone of the same age, temperature of tlie mater 650 
F., have the embrjos well advanced, mith the tail free and as long as 
the portion of the body still in contact with the yell<, but the natatory 
fold is not developed. 

‘‘ Eggs which had progressed a consiilerable way in development, so 
that the tail was somewhat more advanced than the stage last described, 
and which did not yet have the eyes pigmented, were also experiinented 
upon at this time. In  consequence, it mas learned that such might be 
suddenly trmsferred from the water in which they had previously been 
undergoing development to tlie clamp cotton-cloth trays without injury 
from such sudden and continued exposure to an air teinperature of 530 
F. &4 most striking Fact was that in such as had t i e  choroid or pig- 
mented coat of the eyes in process of development had the formation of 
the pigment arrested in correspondence with the general arrest of  de- 
velopment observed. 

6‘  Returning to the eggs of the 8th June : These mere examined June 
11, 9 a. m. Development is still normal; tlie eyes are perfecting, but 
the perfectly normal blastoderm does not yct quite cover the vitellus, 
the diameter of the opening at  the caudal pole, where the vitellus or 
yolk is still exposed, being equal to about one-serenth of the circumfer- 
ence of the egg. Temperature during the night, 49.60 F. 

‘:Other lots of ova, taken on the G t l i  and 7th June, and removedfrom 
the hatching-cones and put on the cloth trays in the refrigerator box, have 
been greatly retarded, but the development is normal, no abnormali- 
ties whntewr linring been obserred. The lot, taken on tho 8th and put 
into the refrigerator 0x1 the Oth, after having been in tho water for 24 
hours, s ~ e  well advanced, the ta,il being twice as long as the portion of 
the embryo’s body atstached to the yellr, and the fin-folds are nearly fully 
developed, c1ors:tlly and vcntrslly. 
L‘ The eggs fimt put into the refrigerator on the evening of the 8th 

June now show a disposition to wrinlde, i. e., part with the mater 
inclosed between the egg-memhrane and tho ritlellns, and are collapsing. 
Perhaps this is due to evaporation.” Afterwzvcls I abaiiiloned the view 
that evaporation was tlic cause of thr collapse antl wrinkling of the egg- 
membranes. I am now fdly convinced that it! was due to the invasions 
of a fungus. 

“Same lot of eggs of June 8 cxaminctl June 11, a t  7 p. m. Blasto- 
derm not yet quite, but very nmrly, closed over the vitellus. Only a 
very small round opening at, the tail of the embryo i n a r h  the point 
where its closure is about to take placc3. Temperature, 530 17. in refrig- 
erator. Development normal i n  those nliich are not collapsing, after 
remaining 70 hours on the traye. 

“June 12, 11 a. m.-Eggs of  J iine 8 in refrigerator for the most part 
still alive. Temperatnre, 520 P. Development has been norrnal up to 
this point; the blastoderm has closed over the vitellus, and tho tail is 
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just beginning to bud out as a rounded knob, as in 24 to  36-hour embryos 
hatched in water ranging from SO0 to 730 P. 

u Eggs of June 7, partially developed, have commenced to collapse in 
the refrigerator box. This appears to be due to the growth of the fungus 
on tlie ova. 

‘6 June 1 3 , l O  a. m.-Examined the eggs put into the refrigerator on the 
night of the Sth. They are now nearly all dead. Those not affected 
with fungus mycelium still plump, and normal in development ; caudal 
knob, but a little more prominent than when exarninvd 011 the 12th, a t  
11 a. m. Temperature in box, 530 

We may sum up the result of these experiments as follom : 
After a little more than foiir and a half days the o m  of the shad exposed 

on cloth trays to a tenaperature of about 530 P. have not ndvaneed farther 
t h a n  the?] would have done in water at a temnperature of 800 I?. in 34 hours, 
or in 30 to 36 hours in water at n temnperature of 740 to 6SO P. 

But after four and a half days our enibryos have not yet passed through 
half of their development, so that it would be safe to say that the period 
of iricubation at  this rate could be prolonged for nine days, or a period 
long enough to readily admit of the transportation of ova, so retarded, 
across the Atlantic to England, Prance, or Germany. The bar to our 
complete success, however, was the rapid and fatal development of the 
fungus, which is probably a saproleguious form identical with the one 
coinnionly productive of iiiore or less loss in hatching out ova, in mater 
in all the forms of apparatus which I have seen used. If attention were 
directed to a iiieans of destroying tho germs of these organiwns I think 
success might be very confidently anticipated. To effect the complete 
destruction of tlio spores in  the water used, and to  prevent their ever 
coining into contact with the eggs upon wbich they lodge, germinate, and 
grow, aro the preventive measures to be adopted. Those measures are, 
I believe, feasible, but may involve some trouble in their execution. The 
experiments of Tyndsll and Pasteur have taught us that it is possible to 
sterilize any fluid and render it absolutely free from ell forms of organic 
germs by energetic boiling, taking care afterwards to exclude the germ- 
laden air by inoaus of stoppers of cotton wool, or by llermctically sealing 
tho vessel. Such a method would, of course, not answer in this case, as 
in sealing up a vessel containing the eggs in sterilized water they would 
be smothered. The precautions which are practicable, ho~vever, are 
these : (1) Take care to scald :~nd thoroughly sterilize the pans into which 
the fish are spawned; ( 2 )  take care to wipe the spa\rnilig fish clean, and, 
:tbove all, aroid rubbing off the scales or to d10W these to drop into the 
spawn or milt ; ( 3 )  use oiily sterilized water to bring up” or water-swell 
the eggs; (4) take care to scald out the refrigerator and cloth trays, so 
as to sterilize tliese of any germs; ( 5 )  i t  would also be necessary to boil 
and sterilize enough matcr to lrcep the eggs aud cloth trays moist during 
the process of retardation; (6) the sterilized water should be kept tightly 
covered in a cleaii vessel; (7) in managing the refrigerator car0 should 
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be taken in opening arid closing it, and, in order to ventilate it, the open- 
ing in the upper part of the chamber for the admission of air should be 
provided with a filter of cotton-wool; (8) it would be necessary to  scald 
and sterilize new cotton cloths, since these are almost always laden with 
germs. These precautions, observed with scrupulous care, would insure 
success, as far as the danger from fungus is concerned, in conducting 
this inode of retarding development. 

The second series of experiments were conducted a t  Washington in 
associ:ttion with Colonel McDonald, this gentlemen having kindly under- 
taken to aid in the work of experimentation, by means of various in- 
genious forms of small and convenient hatching apparatus, of his own 
devising, mostly made of glass. The method pursued consisted partly 
in treating the eggs for some time on the dry principle on trays, com- 
pleting the incubation afterwards in the glass apparatus fed with water 
from a coil of tiu pipe kept under ice in a refrigerator ; this enabled us 
to maintain the temperature of the water supply at  a pretty constant 
point, ranging from GOO to 630 3'. It was necessary, on accoutit of the 
distance which the eggs had to be transported, to use trays covered 
with damp cloths on which the impregnated, water-swollen ova were 
carried in transit from the spawning grounds. The experiments were 
conducted in the basement of the Smithsonisn Institution, where some 
of the trays of eggs were placed in a refrigerator and others put directly 
into the water a t  the temperature stated above, using the McDonald 
app.arstus. The results of these experiments were of great interest and 
of considerable value, as giving us data for certain precautions to be 
observed in the conduct of future work and experimentation, as may be 
learned from the account of them which follows. 

Colonel McDonald found it necessary to devise some ready means of 
transporting the ova from the spawning grounds over B score of miles 
down the Potomac from Washington. This necessity, for an expedient, 
proved that the tranaportation of ora by the dry method immediately 
after they had been water-swollen was possible, and that it would an- 
swer for long distances. To illustrate: some were kept on the trays in 
good condition for seventeen hours in the ordinary temperature of the 
air, of '700 to 800 F., prevailing at  that season of the year (Jiily). When 
the temperature of the air was up to 900 F. it was found that the ova 
carried on trays and allowed to remain on them would tend to spoil 
quickly, as bacteria and vibriones were distinguishable on all the spoiled 
putrescent ova carefully examined under the microscope. It is trhere- 
fore evident that in warm weather, in transporting ova by the dry 
method for long distances, it would he necessary to take certain precau- 
tions to prevent the access of the germs of such putrefactive organisms 
to the eggs. Essentially the same method of procedure recommended 
to guard against the introduction of the spores of the saprolegnious fun- 
gus to the eggs would apply here. Such precautions, however, would 
only be necessary where it was desired to retard the development for a 
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long time, in case it was desired to transport the ova long distances. 
I think it would be found practicable to carry eggs on trays on da,mp 
cloths for a period of 24 to 48 hours without the least difficulty, pro- 
vided a refrigerating apparatus was constructed in which the tempera- 
ture could be kept a t  GOO to GSO F. ; below this temperature it mould not 
be safe to go, for the ordinary purposes of transportation from the 
spawning grounds remote from the hatching stations. An important 
matter to attend to in the application of the above plan will be to effect- 
ively scald the cloths which are laid in the trays each time before they 
are again used, or else they will become the nidus of untold myriads of 
putrefactive germs which will lodge from in the air in dust, the reten- 
tion and development of which would be favored by whatever of mucus, 
dead eggs, egg-membranes, and blood might adhere to t'he cloths from 
one time to another. 

The putrefactive germs always liable to be conveyed in the impalpa- 
ble dust constantly suspended in the air of houses in this latitude are 
consequently much more insidious in their approaches than the germs 
or sporesof the saprolegnious fungus, which ordinarily causes a considera- 
ble loss of eggs in the hatching-cones. The eggs attacked by the fungus 
in the water first turn white; the egg-membrane then slioms a disposi- 
tion to wririkle or become flaccid; the mycelium or growing stage of the 
fungus is now iu  active progress. The mycelium is simply a felted mesh- 
work of branching fungns cells, which appropriates the substance of the 
egg and completely envelops its membrane. In  this stage it is com- 
paratively liarmless ; afterwards from the felted mycelium threads club- 
shaped cellular prolongations grow out, which radiate in all directions 
like the seeds on a dandelion seed-head. In time each one of these club- 
shaped heads of the fungus, to the number of hundreds on every affected 
egg, develop a large number of spores or germs on the inside; directly 
the end bursts open and the minute spores swarm out of tlie club-shaped 
spore-case in great numbers. Each of the spores is capable of indepen- 
dent movement by means of long vibrating filaments attached to i t  a t  one 
end. These wander about in the water, lodge on healtliy eggs and grow 
on and destroy them, 80 it is important that infested eggs slloulcl be 
removed as soou as they make their appearance in the hatching appa- 
ratus. Kiihne and Cohn have shown, however, that a temperature of 
1400 F. is sufficient to kill the germs of bacteria and other putrefactive 
organisms, and it is very likely that such a temperature or less than the 
boiling point of water, 2120 F., would be quite suilicient to clear off and 
kill any fungus germs which might adhere to the pans, trays, and cloths 
used in tho transportation of ova. 

The preceding account of the cleveloptnent, destructive growth, and 
maturation of the spores is from personal observatious made on eggs 
infested with fungus in the hatching-cones on the barges a t  Havre de 
Grace in 1880, and it is only introduced here to direct attention to some 
Possible means of staying or mitigating its ravages. I do not pretend 
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to know the species by its botanical name. I leave its identification for 
the cryptogamio botanists ; practically, a knowledge of its life-history 
suffices for our purposes. 

The following record of tbe most salient features of myobservations, 
made in association with Colonel McDonald, is on the whole not as en- 
couraging as the experiment made at  Havre de Grace, but it is of value 
on account of the pathological changes or deformities which it was found 
were induced in embryos when they were subjected to too lorn a temper- 
ature. Only in the very late stages did they appear to be comparatively 
free from this influence tending to the production of deformities. 

A lot of eggs which had the germinal disk biscuit-shaped and nor- 
mally developed were placed on trays in the refrigerator in the evening, 
in au air temperature of 450 3'. j they were found in apparently uormal 
condition after 24 hours had elapsed, but had made little or uo progress 
in development. After 24 hours more, or after exposure for 48 hours 
to  an air temperature of 450 I?. on damp cloth trays, the germinal disk 
was found to be deformed and dead, being helmet-shaped, with one or 
two constrictions or furrows running round it j the vitellus or yelk still 
retained its normal appearance, however, the vitelline spheres being 
clear, with the protoplasmic mesh-work enveloping them in a normal wax. 
Of the same lot, those which were taken out of the air temperature of 
450 F. aud put into water at  740 F., hatched out normally in a good 
percentage without deformities, showing that a sudden transfer to water 
a t  a much higher temperature was not attended with difficulties. The 
prolonged stay of 4s hours of the same lot in the refrigerator a t  450 F., 
showed that coinplete arrest of development and death would super- 
vene, and that a profound abnormal change in the form of the germinal 
disk would result. 

Another series of experiments with eggs kept in a temperature of 
640 F. showed the same tendency to retard development as was shown 
by the Havre de Grace experiments j embryos of the same age in water 
at 740 F. developed nearly twice as rapidly. 

Other experimeuts showed that eggs which had been retarded in de- 
velopment a t  a temperature a little below 520 F. for two days exhibited 
a tendency to develop abnormally. The abnormal phe~omena which 
were noticed principally aEected the notochord or embryonic axial car- 
tilaginous rod, which had a tendency to become bent and twisted, while 
constriotions were also apt to appear giving i t  an irregular beaded and 
generally misshalmi appearance. Such deformities seemed to aEec t 
only the caudal portion of the notochord j the portion toward the head 
eud of the embryo being normal in its appearance. In this way great 
deformities of the tail arose, so that in a micro-photograph of an embryo 
two-thirds developed, the tail, instead of being gracefully bent flatwiso 
t o  one side, is abruptly bent downwards and then upwards, so as to be 
approximately V-shaped, as secn from the side. 

Sometimes the deformation of the tail would only be noticeable at its 
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extremity; a t  others, the deformed portion of the notochord mould ex- 
tend some way forward over the yellr beyond t'he point where the tail 
originated, as it budded out from above the point where the blastoderm 
closed. I n  no instance was it observed that any deformity or disturb- 
ance of the structure of the yelk took place, or that the epiblastic or 
hypoblastic coverings of the latter were distorted. 

The epiblastic coverings of' the tail, hornever, showed a tendency to 
orurnple and become distorted. It was also commonly noticed that the 
epiblast showed a tendency to proliferate or throw out inasses of cells 
in the form of irregular knob-like clusters. These increased rather than 
diminished in size as clevelopment progressed. NO othcr structure of 
epiblastic origin took part in the tendency to become misshapel!. The 
eyes, nasal pits, and ear capsules were normal in every respect. Tho 
heart pulsated more slowly than in embryos hatched in water of the 
usual temperature. This was probably due to the benumbing eEects of 
the low temperature. 

When deformed embryos mere transferred to water of 740 F. they 
showed no signs of regaining their normal shape, but, on the contrary, 
the deformity seemed rather to be aggravated as derelopment pro- 
ceded. This was the case also when t'ransferrecl to water ranging from 
a temperature of GOO to 640 P. Oiice established, auy deformity in de- 
velopment seemed irrcmecliable by any furt,her stages which might be 
necessary to complete tlie deT-elolmentsl processes undergone in the 
%R. 

In  the light of tliese researches, talren in their entirety, i t  mould 
therefore appear that 550 to 530 F. is about the limit t o  which we can 
with safety reduce the temperature in which the ova of the shad mill 
undergo their norm:il development. This temperature would give us, 
approximately, nine clays as the loiigest period o i  incubation attainable, 
time sufficient atlcied to the 4 days required for the young to absorb 
the yelk-saclr, or 13 days in all, to talre embryos to be incubated on the 
rollte all the way across the Atlantic, or even as f'm as the Danube or 
Black Sea. Even this period may be somewhat extended, since it is 
possible to retard the absorption of the yelk-sack of tho young tis11 by 
keeping tliem in water of GOO to GSO F. A temperatnro of 550 17. would 
probably not be iliji~rions at  this stage. I have Iml)t8 the J 'OI I I I~  in water 
at  3So I?. for half an hour without apparent injuring. Tliey had been 
hatolied only a short; time before. The cold wonld be1111mb them, and 
they woulti lie quietly at? tilo bottom of the vessel until restored to nc- 
tivity as they were warmed up in water of over 70° F., to which they 
Were at Once tr:msferred without harm. The muscular inasses at  the 
sides of the body were benumbed as indicated by tho quiescent beha,- 
vior of the einbryos. Tissue nictanio~yhosis would be hiiiclerecl by such 
a fall in the teiuporatixre of the mater. We saw that tho cold caused 
the pulsations of the heart to diminish in rapidity. This :#.mteinent in 
the activity of the forces concmied in the trailsformation of the stored 
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protoplasm of the yelk into the structures of the growing embryo would 
be very marked in consequence of subjecting young shad to a tempera- 
ture of 550 3'. By this means, reasoning from mhztt me know of the 
other phases of development wheu exposed to like temperatures, the 
absorption of the yelk might be retarded so as not be completed for six 
or seven days. This would give us, added to the maxirnun period of 
incubation of nine days at  530 I?., a total of fifteen days, a period cer- 
tainly long enough for all practical purposes in the transportation of 
young fish for stocking purposes. 

I would seize this opportunity to remark that i t  must, however, be 
borne in mind that the growth of an embryo in the egg is different from 
the growth of the young animal after it has been hatched and begins 
to  feed. The fish embryo has a store of food, which is inclosed in the 
yelk-sack, which can scarcely be said ever1 to be transformed, it oiily 
suffers a change of place, as particle after particle of the yellr substance 
is removed and built up  into the structures of the growing embryo. 
This transfer is effected through the blood, and also by :qq)osition from 
below. The young growing animal in feeding must  truly transform the 
protoplasm which it eats; it must digest i t ;  it is carried into the blood 
as chyle, and so to all parts of the body to repair tlie waste incident to 
the exhibition of life. The two processes, upon careful comparison, are 
wholly unlike. A fall in the temperature diminishes the rate a t  which 
this transfer of the yelli substance to the structures of the growing em- 
bryo takes place. The frequency of the pulsations of the heart decreases, 
consequently the yelk siibstance which is in contact with vascular sinuses 
below the embryo is not taken into the blood as rapidly. The result of 
all this is that the a,bsorption of the yelk is impeded and made to min- 
ister to the development and growth in size of the young fish for 8 
longer period. 

A few other points, and I have done with this part of the subject for 
the present. Most steamships now use fresh water distilled by an appa- 
ratus specially constructed for the purpose. This water, provided the 
most ordinary care was exercised in the storage, would be well fitted 
to use in the process of retardation. The eggs carried on the trays 
ought to be occasionally sprinkled with pure sterilized water. The 
distilled water supplied aboard steamfihipps answers this description 
fully, and almost everything is accordingly ready to our hands. To 
reduce the temperature of the water used in the latter stages of devel- 
opment, when it would be necessary to transfer the eggs to  water, say 
on the eighth day, or after they had been Sor eight days on the damp 
trays, it would be desirable to avoid contamination of the water from 
the ice. To avoid this, the water sliould pass through coilg of block-tin 
pipe, placed in tubs, and kept filled with cracked ice; thus we could 
lower the temperature to at least GOO to 580 F. The same water 
might be u8ed several times over, because with care it would be 80 
slightly contaminated with organic matter that putrefactive processes 
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could not go on to any hurtful extent. The lorn: temperature would also 
tend to arrest any tendency to putrescence. 

How to maintain a uniform temperature in the refrigerators, so as to 
guard against dangerous fluctuations of temperature, appears to me to 
be a matter of some difficulty, because sudden meteorological changes, 
such as we sometiiues experience in this latitude, would influence the 
working of the apparatus. The best regulator would probably be a 
faithful attendant. The control of the temperature of the water f l o ~ n g  
through coils surrounded with ice, is, in the light of experience, a com- 
paratively easy matter, as it has Imen found that in a coil of a given 
length the fluctuation in the temperature will not vary more than three 
or four degrees, if a little attention is bestowed in regulating the flow 
and keeping a good supply of ice packed around the coils. 

The prevention of leakage or loss of water froin the apparatus would 
be entirely ovcrcome, both on board cars and steamships, by the adoption 
of the closed glass hatching-jars, of various forms, devised by Colonel 
McDonald. They appear to be cheap, and are very economical of room. 
There can therefore be no objection to the introduction of the apparatus 
into vessels a n d  railway express cars on the score that it makes objec- 
tionable slop and slush on the floors or decks. 

The foregoing, it appears to me, is an approximate solution of the 
problems which we set out to answer; whether we are right another 
season’s work ought to enable us to decide practically and finally, as we 
can now take up the subject intelligently j the preliminary experimental 
work has been completed. 

APPENDIX ON THE HISTOLOGICAL RATIONALE OF RE- 
TARDATION. 

Every developing ovum is made up of certain cellular elements, each 
one of which is provided with a central nuclear body, which appears in 
the light of recent researches to be the directive dynamic center of all 
further changes involved in the successive cleavages undergone by the 
cellular elements constituting that portion of the egg immediately con- 
cerned in the formation of the embryo. The assumed disappearance of 
the nucleus of the egg has’ been proved not to take place in the act of 
impregnation, innot only invertebrate ova, but also in vertebrate ones as 
well. The hypothetical assumption of a cytode or monerou stage of de- 
velopment in the ova of all forms by Ilaeckel ~ O G M  I lOt ,  therefore, appear 
to be sustained by fa&. Theso and other known facts, such as the recent 
observation of the metamorphoses of the nuclei of Rhizopods in tho acti 
of division (multiplication), also throws doubt O n  the existence of the 
Nonera themselves, as Von Hellsen bas SUggOSted. Nticlear networks 
inside of cells, as well as intranuclear uetworks, seem to  be of almost 
universal occurrence according to the researohes of li’lemming, Klein, 
the Hertwigs, Pfitzner, Fol, and others on animals and man, and by 
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Strasburger on plants. Indeed, so strikingly is this true, that Stras- 
burger has been tempted to utter the dictum, onawis nucleus e nucleo, 
which in English means that all nuclei originate from pre-existingnuclei, 
just as formerly Schwann expressed himself to the same effect in rela- 
tion t o  the genesis of cells. Such intracellular granular networks ex- 
tending outwards from the nucleus through the protoplasm enveloping 
it may be seen well developed in the coarse vesicular connective tissue 
cells O S  the American oyeter, of which I have mounted preparations. 
Vastly more complex intranuclear reticuli are found in the nucleus oE 
the unripe eggs of the common slipper-limpet, Orepiclala glauca. I have 
seen the granular threads in these undergoing the most wonderful active 
changes of form. Spindle-shaped nuclei, the opposite poles of which 
were joined by granular threads, have been observed in the eggs of 
Elasmobranch fishes by Balfour. These were in the act of division, or 
in the diastole condition spoken of by Flemming. CEllacher lias seen 
granular threads radiating from tlie nuclei embedded in the cells of the 
germinal disk of the trout in its early stages of development. These 
nuclear transformations consequently occur in the cellular elements of 
fish embryos. These observations are further supported by the fact 
that both Brooks and myself have observed undoubted evidence of the 
rhythmical nature of segmentation in fish ova, which ought to be the 
fact, since it has been shown that the metamorphoses of the nuclei are 
likewise rhythmical in charactcr.1 

The metamorphoses, or changes in the form and structure of the 
nucleus, are, in large part, connected with the genesis of new cells, in 
the  successive acts of cleavage or segmentation j their metamorphoses, 
doubtless, also play an important part in the functions of rejuvenescence 
arid depuration of cells, or in the general functions, repair and waste, as 
well as in the excretory and secretory functions of organs. But in re- 
tardation we have nothing to do with these latter kinds of nuclear 
metamorphosis; we are only concerned with the alternate elongation 
and contraction of the nucleus attendant upon the process of segmen- 
tation or tlie fissiparous genesis of new cells, in which the pre-existing 
nucleus of a cell, about to divide, elongates, becomes severed into two 
parts, whicli become, respectively, the nuclei of two new cells. In the 
process of cleavage it has been shown that, buring the act of cleavage, 
the nucleus of the cleaving cell elongates, becomes spindle-shaped j that 
the opposite poles of the spindle become, respectively, the nuclei of the 
two new cells resulting from the completed process of segmentation. 
During the active stage the two poles of tlic spindle are joined by a 
barrel or spindle-shaped series .of granular threads. When the seg- 
mentation is about to be consummated, these threads, ha1S way between 
the poles, are found to have developed nodes or swellings; tliese mark 
the point tlirough which the segmentation furrow will pass, SO as to sep- 
arate the old cell into two new ones. The segmentation fbrrow, accord- 
ingly, passes at  right' angles across the long axis of the spindle-shaped 
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nucleus. As soon as the segmentation has been effected the granular 
threads are withdrawn from the nodal points a t  the place where the seg- 
mentation furrow severed them, and are finally retracted into what were 
formerly the two poles of the spindle. Tliese poles are now the nuclei. 
of the two new cells, and, as soon as the granular threads are withdrawn 
towards these new polar nuclear centers, the latter become globular and 
pass into the resting stage. Afterwards they both elongate and go 
through the saim process, as here described, in the course of subse- 
quent cleavages. This alternate elongation of nuclei into a spindle- 
form, and contraction into a spherical forni, in the process of clearage, 
has beon called by Pleiuming the diastole and systole of the nucleus. 
They accompany the rhytliinical phenoinena of segmentation and give 
us a rational and philosophical interpretation of tlie phenomena of seg- 
mcntatiou. It must, I think, be plain to an>- one that this is essentially 
a dynamic process, in which the artisan of organization almost makes- 
his methods of work visible. 

It also affords a scientific explanation of the phenomena of retarda- 
tion. Inasmuch as we have lowered the temperature of tho air and 
water, the media in which the ova of the shad underwent their devel- 
opment, and find that it is retarded in consequence, we must naturally 
conclude that the rate of segmentation, upon which the rate of develop- 
ment directly depends, has been in some way interfered with or impeded 
in its progress. Since we also saw that the rhythmical metamorphoses. 
of the nuclei were directly concerned in the process of segmentation- 
that in them the vis essentialis, essential force of segmentation, really 
resides-it appears to me that we are also really bound to conclude 
that the fa11 in the temperature has a'ftected the activity of this vis essen- 
tialis of the nuclei, which are retarded in their metamorphoses, in con- 
sequence of which the rate of segmentation and development is retarded. 
This fully and clearly accounts for the resulting proloiigation of tho. 
normal period of development when the temperature of the niedia in 
whicll the olra undergo their evolution is Iowered as much as is consist- 
ent, with their regular, healthful incubation. 

If retardation is possible, it ought also to be possible to accelerate de- 
velopment. For centuries it has been the practice to accelerate and< 
maintain the growth of plants in hot-houses and forcing pits during in- 
clement seasons of the year. This is proof enough, as far as the vegeta- 
ble kingdom is conceriied, that acceleration of the processes of growth, 
which siniply means that the acceleration of fissiparous cellular prolifer- 
ation or segmentation is here possible. I ts  philosophy is the same in 
principle as that of retardation ; acc~lGrBti011 is the Converse or recipro- 
cal principle as opposed to the former. According to  a table given by 
Mr. R. E. Earll, in his paper on the developnieiit of the cod, in the 
United States Fish Commissioner's report for 1878, page 724, we learn 
that the miuimum time of incubation for the ova of this fish is H clays, 
temperature of sea-water 400 F.; the maximum time, aocordiiig to. 
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the same authority, is 5.0 clays, temperature of sea-water 310 F. Our 
own experience at  Wood’s Holl last winter taught us that the develop- 
ment of the ova of the cod was capable of being accelerated, for those 
in a glass cone near a, warm store hatched out in a shorter space of 
time, IG days, than any others. Our power to accelerate the rate of 
derelopment of the cod may be of use, as we mag thereby be enabled to 
hatch out a large percentage of ova in a rery few days. Whether the 
young would be as vigorous as those incubated in the natural way re- 
mains to be learned. 

Acceleration, like retardation of development, is accomplished by in- 
fluencing the rate of the rhythmical metamorphoses of the nuclei.of the 
cells of the embryo. Accelerate the rate of these inetaialorphoses and 
segmentation is hastened 80 as to cause development to proceed more 
rapidly. The stimulus is lieat, a mode of motion, and we are forced to 
believe from what has preceded that the nuclear metamorphoses are 
simply the specific modes of motion of the cellular life centers. The 
molecules of the nuclear spindles, reticuli, &e., are madc to move more 
.or less actively in obedience to the fluctuations in the activity of tthis ex- 
ternal stimulus. All this goes without saying, however, that the pro- 
toplasm, which in the case of every cell invests the nucleus, may not 
also share in the process; i t  is but naturd that it should, because free 
nuclei, independent of any investment of protoplasm, are unknown to 
histologists. 

Inasmuch as the granular particles of nuclear fibers and reticuli ex- 
hibit certain modes ofmotion which appear to be characteristic in the 
course of segmentation, and since we find that heat, admittedly a mode 
of motion, accelerates or retards the motion of living nuclear matter in 
its segmentational metamorphoses, are we not warranted in assuming 
both of these kinds of motion to be in a degree correlated and interdepen- 
dent 9 The significance of the views here set forth in their bearings upon 
general physiology and pathology would appear to warrant the belief that 
wemay yet be able to  solve some of the knottiest problems in biology. 
Their practical significance in relation to the problems which have pre- 
sented themselves for solution to the Fish Commission will also be ap- 
parent. 
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A CONTRIBUTION T O  T I S E  D E V E C O P M E N T  A N D  MORPIIOLOGY O F  
THE L O P N O B R A N C M I A T E S  I (HIYPOOAMPUS ANTIQUORUM, TILE 
SEA-ISORBE.) 

(With one plate.) 

B y  JOHN A. RYDER. 

During the present summer Mr. W. P. Sauerhoff captured a male 
sea-horse of our common American species in the Chesapeake, near 
Cherrystone, Northampton County, Virginia. It mas placed in an aqua- 
rium some timc in the latter part of July and shortly afterwards over 
1.50 young ones were discharged from its distended marsupium, or brood- 
pouch. One of these young specimens preserved in spirits and handed 
to me for investigation is the subject of this notice. 

There is perhaps no teleostean fish which is more grotesquely and 
profoundly modified in structure as compared with the ordinary ichthyan 
type than the sea-horse, and it is for this reason that its development is 
of especial interest to students of embryology. To briefly indicate i n  
what particular features it differs most widely from other bony fishes 
may not be amiss. 

The caudal fin has conipletely disappeared and the tail is not even 
used as a rudder, as in t h t  pipe-fishes, but  has become prehens'l L i  e and 
serves the animal to hold fast to slender objects in the water. The 
usual functiou of the caudal has been assumed by the dorsal and anal j 
the dorsal is the principal agent used in propulsion, and with its help 
the creature sculls along with the axis of its body inclined at  an angle 
of about 450 to the horizon j the sculling action is undulatory and the 
dorsal border of the fin describes in its moveinents a figure like the 
number 8. The anal appears to play the part of a rudder as well as 
assist in propulsion. The dorsal is also used in the pipe-fishes as the 
propeller; the body is also inclined when in motion ; their behavior in 
the water indicates that they have not been as highly specialized or 
have not undergone such extensive modifications as their relative the 
sea-horse, but that it is probable that both have descended from a 
common ancestral type. In both the eggs appear to be received and 
carried about by the males during the period of incubation; in the male 
soa.horse there is a marsupium or brood-pouch situated behind the ana1 
fin; it is comparatively undeveloped except in the spawning season. 
I n  some of the pipe-fishes the eggs are carried by the males in an exca- 
vation or groove in the under side of the abdomen extending for aome 
distance in front of the vent, and covered Over by wide dermal folds 
which arise from either side of the lower edge of the body and which 
lap Over each other in the middle line; in others, as in 8y~~p&1Lzcs oplbi- 
dion, there is a pouch behind the vent as in the sea-horse. In this space 
the developing eggs are embedded in a firm gelatinous mxtrix. Impreg- 
nation of the ova probably takes place a t  the time the eggs are trsns- 
ferred from the female to the male. 
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The most striking feature of all, however, in the organization of Hip- 
pocampus is the downward flexure or bend of the head, which, together 
with the shape of the latter, develops a most marked resemblance of 
the forepart of the body to the head and neck o€ the horse, whence tho 
common name of the animal. Accompanying this feature the bones of 
the snout hare been prolonged so that the jaws are carried very far 
forward, while the latter hare themselves not undergone so much mod- 
ification. The gills and opercular apparatus have also been much mod- 
ified, the former in tho adult consist of four pairs of arches with two 
rows of pinnate, pyramidal, vascular branchial appendages resting on 
and attached by their apices to their outer borders; these answer t@ 
the branchial leaflets of other forms; the opercles articulate with t he  
hxomandibular behind by means of a distinct articular facet, and are 
swung inwards and outwards on this articulation. At  the upper border 
of the opercle on either side and behind the auditory structures there 
are placed the gill-openings, which are almost spiracular, and open up- 
wards, the operclos being attached by their borders all round by mem- 
brane, except for a short distance at their upper posterior edges, where 
the opercular efferent openings are placed. In that the water is forced 
through the gills by the concurrent action of the opercles, hyoid appa- 
ratus, jaws, and spiracular openings, it wilb be noticed in living speci- 
mens that these parts together constitute a much more perfect pumping 
apparatus thin is usually seen in the braiichial structures of fishes. Tho 
gills are specialized beyond what is usual, as inclicated by the term Lo- 
phobranchii; but this is misleading, as the branchial structures are not 
really tufted, as may be learned by a careful examination; the inferior 
and superior branchihyal elements of the branchial skeleton are want- 
ing, according to Cope, and the arches, to the number of four, appear 
to be less strongly developed than in other young tishes of the same 
relative age. I can discern but four pairs, as in the adults, in my spec- 
imen. The bend downwards of the head involves a bend in the axial 
structures in the neck. Here the notochord is strongly bent upon itself, 
as the embryo studied by me clearly shows. The spinal cord also bends 
sharply downwards just behind the medulla oblongata, as necessitated 
by the sharp bend in the notochord below it. These constitute some of 
the most salient differences of Eippocaampus as compared with other 
types of fishes. The skeletal and anatomical characters which distin- 
guished the Lophobranchs as an order, are given in the following words 
by Owen (Anat. Vertebrates, I, 12) : “Endoskeleton partially ossified, 
without ribs ; exoskeleton ganoid; gills tufted; opercular aperture small; 
swim-bladder without air duct. Males marsupial.” Cope” defines the 
order as follows: “Mouth bounded by the premaxillary above; post- 
temporal simple, coossified with the cranium. Basis cranii simple. 
Pectoral fins with elevated basis ; well-developed interclavicles. Ante- 

*Report of State Commissioners of Fisheries of Pennsylvania for 187’9-80, p. 118. 
-- - __ _- - ___ - - 

1881. 
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rior vertebra modified; the diapophyses much expanded. Inferior and 
supkrior branchihpals wanting or unossified. Branchial processes in 
tufts?’ To this the following may be added as complementary and as 
serving to extend the diagnosis: Opercle a simple plate; mouth tooth- 
less; opercular membrane persistently roofing over the gill-chambers of the 
embryos. 

The term Lophobranch, it appears to me, is liable to lead to misap- 
prehension, as the gills are in reality not tufted a t  all, but can be referred 
to the ordinary pinnate type commonly found in a great many fishes. 
YarrellX observes in a Soot-noto : “The tufted filamentous gills of the 
Lophobranchs are compared by Milne-Edwards to tho filamentous 
branchite of a tadpole; and Rathke, who has investigated their struct- 
ure, informs us that each is framed of a short, delicate, ligamentous 
stem, to which the respiratory processes are attached by repeated doub- 
lings of the branchial membrane, the folds widening as they recede from 
the base, so as to form an inverted cone or club-shaped tuft.” Fila- 
mentous tufts do not exist in the gills of Hippocanapus, so that the first 
part of the foregoing quotation is erroneous; the latter part of it, attrib- 
uted to Rathke, is correct, except the last word, and in this the German 
anatomist was possibly misunderstood. 

The true state of the case is as follows: there is a median stalk or rachis 
to which the branchial leaflets are attached in a pinnate manner on each 
side. The leaflets become larger as you go outwards, so that the pyra- 
midal Sorm of the compound branchial leaflets results ; this pyramid is 
fixed by its apex to the outer side of the branchial arch. These inverted 
pyramidal branchial structures are disposed in two series, usually four- 
sided. There is therefore nothing at all in these structnres which is not 
represented homologically in the fish’s gill of the ordinary type, since 
t h e  two series of vascular branchial appendages to each arch in Hippo- 
campus are perfectly comparable with the bifurcated vascular branchial 
appendages O S  such a form as 8altno. There is plain evidence that a pro- 
cess of degeneration has taken place in the branchial apparatus of Hip- 
pocampus ; the arches themselves have undergone reduction in length ; 
the mesobrnnchial bony elements are reduced or aborted, and the num. 
be,r of vascular appendages is reduced very much below what is usual; 
the greatest number of pinnate vascular branchial appendages ranged 
in one row on the posterior margin of one arch of Hippocamnpus is about 
ten, which is exceeded several times by the number found in &ahto, 01: 
in many other common genera. The reduction in number of theso ap- 
pendages may have called for tho extension of the area of the ultimate 
branchial lamella or pinna, which is a marked feature in tho gills of 
the sea-horse. In other forms, as in Brevoortia, the ultimate vascular 
Pinna on either side of the gill filaments, which are the active agents in 
respiration, being richly supplied with capillary vessels, are very feebly 

*British Fishes, 11, 395. 
B~11. U. 8. .I?. C., 81-13 
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developed. It is really these vascular pinnae which have been exagger- 
ated in development a t  the expense of the other portions of the branchial 
apparatus. 

EARLY DKVFILQPMENT. 

From what I have observed of the early stages of development of the 
pipe-fish, Syngnathus peckianus, and from a study of ova taken from the 
pouch of a male Hippocampus preserved in alcohol, I offer the following 
approximate account of the early phases of the evolution of the latter, 
depending upon the former on account of its close relationship for the 
details not actually observed. This will not permit us to develop more 
then such points as we are warranted to infer from their close affiliation 
to each other, but even such will be of vaIue. 

The egg of Hippocampus, like that of other teleosts, is constituted of 
a yelk and germinal material. The former is a rich orange yellow in 
color; the latter cannot be described, as it has not been seen. In Syng- 
nathzcs the yellr is of the same color, and embedded in it superficially 
and all around it there are deep yellow oil globules. 

The blastoderm of Hippocampus is presumably formed, as in all other 
known teleosts, by a gradual growth of the kerminal disk over the yelk 
so as to include the latter. The rudiment of the embryo appears a t  first 
st the edge of the blastoderm, and develops for some t ime like other 
fishes, such as the shad, cod, or stickleback. A segmentation cavity is 
developed, which probably persists as I have observed in Byngnathus, 
and a vitelline system of vessels is doubtless also formed as in the 
latter. 

Up to the time the tail is about to bud out from the caudal swelling 
a t  the end of the body of the embryo there is nothing observable which 
would be considered remarkably different from the type of development 
exhibited by less modified fishes. The tail of the embryo Lophobranch 
buds out, and does not develop tlie prominent dorsal and ventral nata- 
tory folds so Characteristic of the first appearance of tlie tail of the 
embryos of the spiny and soft-rayed forms. It results from this, that 
the tail is extended backwards, as development proceeds, as a simple 
cylindrical prolongation of the hind portion of the body. There is, after 
a while, in fJynpzathus a low fold developed where the dorsal and caudal 
are to .tppear, but there is nothing like the wide natatory fold apparent, 
such as we see in the embryos of A h a ,  Gadus, slid Cybiunz of the same 
age. I n  Hippocampus there is no cmdal in tliu adult, and we may there- 
fore expect to find little or no evidence of a caudal fin-fold a t  any period 
of its development. 

The yelk-saclr, I apprehend, is absorbed in the usual way, there being, 
in all probability, 110 direct, connection of the yolk-sack with the intes- 
tine. The period of iucubation in the marsupium, from the fact that 
development is pretty well advanced when the young leave it, I should 
think would Le not less than twelve to fourteen clays. 

The peculiar elongation of the snout probably begins before the yelk- 
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sack is absorbed, just as I have observed in embryo pipe-fishes. There 
is also in the latter a more decided downward bending of the head as 
it becomes free from the yelk; we mar  expect to see a similar state of 
affairs in the development of the sea-horse. Beyond this stage in 
Syngnutlhus an unwonted acceleration in the development in the length 
of the quadrate cartilage, trabecular cornu (rostral cartilage), pushes 
the rudiwents of the inferior and superior maxillaries forwards so as to 
lengthen the snout a t  an unusually early period. In  profile, the head of 
the young Lophobranch now bears a suggestive likeiiess to that of a 
Pug dog. 

From what we know of the early development of the medulla spinalis 
of 8ynpathus,  according to Calberla," it is a t  first solid, as I have found 
in the case o-t very young embryos OS the shad from a study of trans- 
verse sections. This is also probably the primitise condition in Zippo- 
cumpus. 

LATER DEVELOPMENT. 

The specimen of young sea-horse upon which this notice is based had 
already left the brood-pouch of the male and had been swimming about, 
for a couple of days; its development had accordingly advanced consid- 
erably. We will begin our description with an account of the embry- 
onic skeleton, reSerring to the plate in oxplanstion of tlie relations of 
the parts. 

Cartilaginous skeleton.-The axial rod around which the bodies of the 
vertebrm are developed, and known as the notochord oh, still persists 
and extends from behind the pituit:Lry bodypy to near the end of the 
tail. At  its anterior extremity it is much bent downwards *just under 
the medulla oblongata ?no. Farther back there is a slight bend in it 
where the basalia, or basal cartilages of the dorsal fin df, almost come 
into contact with it. In the caudal region it is coiled in conformity with 
tho complete turn which is maode by tlie terminal part of the tail. A 
aheath appears to be developed around the notochord, and rudiments of 
the vertebral elemeiits have been developed, but they are not yet seg- 
mented and distinct. 

The skzcZl.-There are no true boncs yet developed in the skull, all of 
the cranial bones are still represented by cartilage. The anterior end 
of the notochord ch is involved in cartdage which arose primitively as 
the parachordal cartilaginous masses p on either side and a little past 
the end of the axial element. Beyond this the trabecula cranii t extend 
forwards under the brain, the space between tliern a t  this stage being 
slight where the pitiutory body p y  lies above it,. The cartilaginous 
basis cranii is extended forwards thr beyolid tho eyes as tlie trabecular 
Cornu, the olfactory organs or nasal pits %a lying in an escsvation on 
either side, with an ethmoidal cartilaginous septum, e, between them 
The tegmen crnnii t o  is developed upwards and backwards so as to 
roof over the fore brain ce. In front of the olfactory pits na the trabe- 

*Morph. Jahrbuch 111, 1877. 
-_ I_____ 
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cular cornu is prolonged far forwards into a, cartilaginous bar, ro; which 
we may designate here as the rostral cartilage on account of its great 
antero-posterior development. The cartilaginous investment of the 
auditory capsule au is still imperfect. Prom the sides ofthe trabecular 
floor upon which the brain lies, the palato-quadrate elements arise to 
give attachment to the cartilages of the maxillary and hyoid arches. 
The metapterygoid cartilage itit extends outwards and downwards be- 
hind and below the eye to articulate with the very long rod-like quad- 
rate q, which articulates a t  its front end with the rudiment of the lower 
jaw, Meckel's cartilage mk. Above the articulation of the quadrate with 
Meckel's cartilage a curiam bent element, 3, appears to represent the 
superior maxillary. J u s t  in front of the expanded upper extremity of 
the maxillary lies the posterior extremity of the upper labial or inter- 
maxillary element la, which is continuous with a similar piece on the 
opposite side; this intermaxillary bar curves over the anterior upward 
bend of the rostral cartilage YC. It constitutes the slreletal boundary 
of the upper part of the oral opening d, and is not segmented in the 
median line so as to articulate with it8 fellow of the opposite siclo like 
Meckel's cartilage of the lower jaw. 

The hyomandibulsr l m  is not well' differentiated from the metaptery- 
goid; in fact, the point where the huadrate ani1 metapterygoid are Beg- 
mented is only faintly indicated, as might be expected from the intimate 
unions of these bones in later life, amounting almost to synostosis, The 
symplectic sy. is a slender rod somewhat impressed into the quadrate 
externally a t  its upper end, and almost continuous a t  this stage with 
the hyomandibular. The symplectic, like the quadrate, is seen to be 
enormously elongated, as compared with its homologue in the normal 
ichthgan skull of the same relative age. 

The skeletal elements of the lingual or hyoid arch are also modified 
considerably. The ceratohyal cy is a f l i i t ,  oval cartilaginous plate lying 
against the inner side of the lower end of the hyomandibular and the 
inner side of the upper end of the quadrate. It articulates a t  its lower 
end with the rod-like hypohyal hhy. There appear to be no mesial hyal 
elements at all, which also seems to be the case with the adult, the me- 
dial skeletal elements of the tongue being suppressed. 

The branchial arches b' hi' b"' b"" are present a t  this stage to the 
number of four, the same as in the adult, and the lower mesial elemeuts 
appear to be absent, just as in the case of the hyoid elements. The 
branchial cartilaginous bars themselves are weak. 

Slioulder-girdle.-The breast or pectoral fins, a t  this stage, have a, 
high basis, as stated by Cope in regard to the adults, where, together 
with the dermal plates of the throat, a firm pectoral arch or slioulder- 
birdle is developed in which there is sutural or, a t  least, inflexible union 
of the coraco-scapular elements. I have only indicated the outline of 
this arch in the figure at  cs; the object was too opaque here to make 
out the contour of' its elements. The lower end is coracoid, and has 
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already assumed a horizontal position, the apljarently scapular portion 
is vertical; the pectoral rays seem to arise almost immediately from its 
hinder border. A powerful azygos muscle originates from the anterior 
border of the coracoids in the niiddlo line which is inserted by a tendon at  
the point of junction of the hypohyal cartilages, as shown in the figure. 
This inuscle pulls down the hyoids and increases the capacity of the 
tubular snout, and is one of the effectire agents in the function of res- 
piration; the muscle is represented in its contracted state in the figure. 

Structure qf tlbe tciapuired jins.-Those consist of the dorsal and anal. 
The dorsal c7f has eighteen rays, whicll rest upon eiglitcen short iuter- 
mediary basal pieces, bc, cartilaginous in structure, and wliicli articulate 
by a singdim series of link-like structures with the cartilaginous inter- 
spinous rays or basalia ic, nineteen in number. The inuscles which 
move the dorsal from side to side are arranged in eighteen pairs, and 
run out radially and parallel with the interspinous basalia, to be inserted 
just where the intermediary pieces join the libtter. In adalt specimens, 
the interspinous basalia which are a t  this young stage nearly in contact 
with the notochord by their proximal ends, are pushed farther out and 
become apposed upon and in terposed between the spinous dorsal radii 
springing directly from three vertebra The young, therefore, show 
that the interspinous basalia of the dorsal are a t  first more uearly in 
contact with the vertebral axis. 

I The anal fin, qf, just behind the vent v: has four distal radii unseg 
inented and hyaline, the same as those in the dorsal, nor are they yet 
barely more than incipiently cartilaginous in either of these fins. These 
rest upon four short cartilaginous intermediary pieces, with the same 
link-like articulations with the interspinous basalis as mere noted in the 
dorsa,l. The interspinous rays of the anal ic are three in number, and 
are curved towards and nearly in contact with the notochord a t  their 
proximal extremities ; but in the adult, as the abdomen develops, these 
are pushed outwards, and between their inner ends and the vertebral 
axis there is finally a wide interval. 

Tho brain.-Of this tliere is little to reinark, except that its uiider 
surface has a direction at  right angles to the course of the uP1)er end of 
the medulla spinalis or spinal cord. Tlie eye is relatirely fhrther for- 
ward, as compared with the usual position of  the cerebrum ce. The 
eyes on this account are also more approximated than usual, only a 
Tory thin interorbital septum separating tlielu, behind which the 
cerebrum terniiiiates. 

A1it)tentaty canal and uppendages.-The oral cavity is disproportion- 
a tdy  prolonged on accouut of the length of the intermediary elements 
of the lower jaw and tlie length of the trabecular rostrum, and extends 
from the point TU’ to the pharynx or gill-chamber. The gill-cliambers 
commuiiicate internally in tho usual way by clefts with tlie pharyngeal 
Portion of the alimentary canal. They are essentially closed cavities, 
except where the interbranchid spaces comrnunicato with tho throat, 
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and where tbe opercular efferent opening s is situated behind the audi- 
tory capsule. A t  this point I would call attention to what I believe to 
be an important embryological character which appears to distinguish 
Lophobranchiate embryos from those of the normal types of fishes. It 
is usual to find the gill-openings of embryo fishes more or less uncovered 
when they first appear. That is, the opercular fold is often so short a8 
to scarcely cover more than the first deft  j this is a very marked feature 
in Clnpeoids, such as the shad, but is less marked in all other types 
which I have observed. I n  the Lophobranch embryo the superficial 
epiblastic layer, which roofs over tlie gill-chambers, is apparent1 rirrer 
broken through until late, and a t  no time do the clefts and arclies come 
to be completely exposed as in the you,ng shad. The opercular opening 
appears late as a mere spiracle, and not as in other forms is the opercle 
developed from before backwards. The simple opercular plate of the 
Lophobranchiate embryo probably originatcs as an outgrowth from 
behind the hyoinandibular boue from a tract of mesoblastic tissue, 
which appears comparatively late, since the opercle is not yet developed 
in the stage represented in our figure. Of course we cannot yet be sure 
as to the value of this char:wter until we know more of the development 
of other forms. The remarkable manner in which the operculum of 
Gambusia is developed warns us to be cautious in putting an estiniate 
upon such features, for here a hollow membranous process from the 
yelk-sack extends up over the opercula, a Seature quite as singular as 
that noted in the Lophobranch. 

There is a sharp bend in the esophagus oc, and a little way below 
this bend the alimentary canal suddenly widens. Dorsally and about 
on a level with the middle of the pectoral fin the spacious air-bladder 
ab arises as a diverticulum from the intestine; its connection with the 
intestine is closed very early. I n  front of i t  and at  one side the liver 
lv is developed, but I have not been able to make out where it joins tho 
intestine, which, for ~vell-known morphological reasons, it must do ; it is 
therefore represented only in outline. 

Nearly opposite the commenceinent of the dorsal 1 find :I very singular 
valve in the intestine at  iv. Nothing comparable to this structure lias 
been observed in fish embryos as young as this except by myself in the 
posterior portion of the intestine of the larval cod (Gadus), but in that 
form it  is only a constriction, and does not completely shut off the ante- 
rior portion of the alimentary cam1 from the posterior. Beyond this 
valve the intestine of the young Zt$pocamnpus is continued as a pyriform 
rectum ending in the vent v, arouucl which tlie rudiment of the sphinc- 
ter ani muscle is apparent, through which the ano-cloacal canal passes, 
receiving dorsally a duct from the uriuary vesicle or bladder al, into 
which the segmental ducts w of each side empty their products. The 
extent of the development of the segmental ducts and mesonephros or 
kidney could not be made out from my mounted specimen; this can 
only be done by the help of transverse sections. 



I'LA'I'IZ s \'1 I. 
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The dermal plates are regarded as ganoid by Owen. They appear to  
me to be of sub-epithelial origin, as they are corered with an epithelial 
layer of cells in the young, which persists in the adult, as in the case 
of the outer covering of the scales of true ganoids (Lepidosteus), where ‘ 
there is a very thin, soft external organic investment. They are some- 
what irregularly conical in the young on tho fore part of the body, as 
shown in section on the head and back a t  sc. They are thickest at 
their. apices, and probably grow in thickness from below. On the top 
and front of the head there are two pairs, on the back four pairs, on 
the sides of the body one row of three on each side, and a transverse 
row of three on each side in front of the dorsal ; behind the dorsal on 
the tail, there are first two rows of four and then one row of two, so 
that it is clear that a good many must be added to make up the number 
of plates observed to cover the adult. The ventral row found on the 
adult is absent in the young. Altogcthcr there are more than three 
times as many plates developed on the full-groyn adult male of the same 
species as are found in the young of the age liere described. How these 
are added can only be learned by further study of more material repre- 
senting a greater number of stages. 

EXPLANATION OF PLATE. 

Young Hippocampus antipiovum viewed from the side as a transparent object, 
enlarged 43 times. 

ab, air bladder; af, anal fin; al, urinary vesicle or bladder; at, vonoiis sinus; au) 
auditory capsulo; b‘, 7f’ ,  b”’, b””, first, second, third, and fourth branchial arches of 
the right sidc; ba, bulbus aorta;  bc, basiradial cartilages; by, breast or poctoral fin; 
c, corcbollnm ; ce, cerebrum ; oh,  chorda dorsalis or notocliord ; cs, coraco-scapular 
arch ; cy, ceratohgal cartilago; df, dorsa1 fin; c, intor-nasal cartilago; hhy, hypohyal 
cartilago; Rm, hyomaiidibulor cartilagc; i, intostino; ic, interradial cartilages or basa- 
lis of fin rays; iv, intoatinal valve; la, labial or intur-maxillary cartilago; la, liver; 
m, mcdulla spinalis or spinal cord; m’ month; w b ,  mid-brain ; ntk, Mcclccl’s cartilage; 
m ~ ,  mcdulla oblongata; mt, motaptorygoid carfi1;Lge; TMZ, nasal pit; a, tcsophsgus; 
p, parachordal cartilago; pw, pincal gland ; py, pitiiit:Lry hocly ; q, rod-like qlladrate 
cartilage; YC, rostral cartilage or prolongation o i  tho trabcculnr cornn; Ti, rectal por- 
tion of intestine; 8 ,  spiracular outlet of the gill-chambcrj 80, dermal scutcs or plates; 
sy, elongated symplectic; t ,  trabocuh cranii soon from tho siclo; lo ,  togmen cranii; 
u, vent or anus; vc, ventricle of heart; w, Wolffian or sogmontal duct; 2, supra-angular 
oartilaginous element, the rudiment of the supra-maxillary. 
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ON TlIE H A E I T S  AND DTSTBIDUTION O W  TILE GEODUCK, A C t A M  
O F  TIIE PACIIr lC (Glycimeria gencrosa, Gld.), WIT11 SUGGESTIONS AS TO 
ITS INTRODUCTION INTO TILE ATLANTIC COAST O F  TIIE U. 8. 
(See page 21.) 

B y  HENRY NEMPltIILL. 

DEAR SIR: I have your favor of September 30, making inquiries in 
regard to Qlycinwris gencrosn, Gld., as to its value as an article of food, 
and the possibilities of acclimatizing i t  on the Atlantic coast, &e. 

In reply I would say, I think it would be a most desirable addition to 
our list of edible clams, first, on account of its large size, and, second, 
for its delicacy and rich flavor, which, when it became generally known, 
I do not hesitate to say, I think would make it more highly prized than 
any other bivalve. Unfortunately, however, it seems to be quite rare, al- 
though it has a wide range upon our coast. I have collected it in Puget 
Sound, near Olympia, and here, in San Diego Bay; it is also said to 
be found near Sen Francisco Bay, and it is very probable that it exists 
in all the intervening bays and points where favorable conditions are to 
be met with. Its variety, however, may be more apparent than real, as 
its habits and the conditions under which it lives are such as to make 
it difficult to find, and when found, it is obtained only by hard labor 
during extreme low tide. Its station, both in Puget Sound and San 
Diego Bay, is about the same, at extreme low tide. A t  Olympia I no- 
ticed the siphons of several individuals protruding above the surface of 
the bottom in about one fathom, and it is not improbable that it range8 
to  much greater depths. I n  both places it also selects about the same 
kind of bottom to burrow in, namely, muddy sand, generally free from 
gravel. It burrows about 2& or 3 feet below- the surface. It can be 
found only when it protrudes its pipes above the surface, after the tide 
has run out. The receding tide fills up the holes made by the siphons 
with sand and mud, and if they did not move them it mould be impossi- 
ble to find them. The specimens I collected in Puget Sound were much 
larger than the specimens 1 collected in San Diego Bay, and it may be 
possible that the cooler or northern waters furnish more nutritious or 
more abundant food than the warmer or more southern stations. On 
account of its large size, thin shell, and rich flavor, it may be eagerly 
sought after by many marine animals, and that matter should be taken 
into consideration if an attempt is made to colonize it 011 tho Atlantic 
side. The largest specimens I have seen would, I think, furnish about 
one pound or more of good cIelicious flesh, cnough for four or five persons 
to eat at one meal. I think its flesh too rich to permit of regular stuffing 
or gormandizing, although I ate quite lieartily of it for 8everal success- 
ive meals, and experienced no bad or disagreeable sensations afterwards. 
I think it would be esteemed more as a delicacy than a regular every- 
day diet. I can see 110 good reason why it could not be acclimatized on 
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the east coast. From its wide range on this side, I think it capable of 
readily adapting itself to almost any ordinary conditions, and it is very 
probable that many localities can be found on the Atlantic coast just 
as favorable for its development and existence as occur within the 
limits of the twelve or fifteen hundred miles of its range 011 this side. 
Puget Sound would be the best place at  which to secure specimens. 
It is very rare a t  San Diego. I have not found a dozen specimens 
during the several years I here collected here, while a t  Olympia three 
men could secure a dozen at  one low tide or in one clay. The greatest 
difficulty to overcoine in attempting to colonize it 011 the east side 
would be found ia tlie long time it takes to cross the continent and 
, in having it reach its destination in strong and \<gorous condition, so 
that it would be able to struggle successfully with any difficulties that 
might occur in its new home. Since receiving your letter I have thought 
that point over, and the following has suggested itself to my mind as 
probably the best plan that could be adopted to insure success: Have 
galvanized iron tanks made, two feet square and three feet high; have 
strong handles attached so that they could be moved without jolting or 
jarring; attach a faucet, say, one foot below the top to  draw off the water 
when necessary. Cover the bottom of the tanks with muddy sand, say, 
six inches deep; place the specimens on the sand in their natural posi- 
tions, siphons up; then fill in again with the muddy sand, covering the 
specimens about one foot deep ; then fill the tanks to the top with sea 
water. Draw off the water once or twice every twenty-four hours, let- 
ting it remain off, say, half an hour each time, so as to keep up the nat- 
ural conditions as nearly as possible. A supply of sea-water would have 
to be talcen along, while crossing the continent on the cars, and this 
should be carried in galvanized iron tanks or tin cans, as water remain- 
ing in wooden vessels, barrels, &., for several days becomes more or 
less charged with acids which might prove destructive to the animals 
and defeat the plan. Having selected a place for the colony, dig down, 
say, eighteen inches and place the specimens in their natural positions, 
siphons up, then fill in around the specimens, and drive a stout stake 
near each one, noting the distance and direction, SO that they could be 
easily found when desirable, They should be closely watched for several 
successive tides, and observations made on their movements, &c. This 
method would be quite expensive, but it is the only one that has occurred 
to me which I think would prove successful. The s h e h  are large, and 
the length of time it  takes to cross the country would prove destructive, 
if they were liept out of the water so long. I believe this covers about 
all the inforination I can give on this Subject, alld if it will serve any 
scientific purpose, or add to the knowledge O€ these lowly animals, I 
shall be ~nuch pleasod. 

SAN DIEGO, GAL., October 17,1851. 
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N O T E S  ON N E W  E N G L A N D  F O O D - F I S R E B .  

B y  S. J. M A R T I N .  

GLOUC~STER, MASS., October 26,1851. 
DEAR PROFESSOR: I thought I would write a few lines in regard to 

the herring fishery, 
The herring fishery is over. I find there is some time between schools 

of spawning herrings. The first grarid herring mere caught a t  Pema- 
quid, Maine, September 3. The next were taken a t  Wood Island, Sep- 
tember 25. The next, a t  Xockport, October 3. The next, a t  Norman's 
Woe, October 5, The herring were all done four days. When a school 
struck at  Jane's Cove, the herring mere full of spawn from the first to 
the last. They 
were not so large as the first. They were full of ripe spawn. One 
thousand barrels have been caught around the cape. Three-fourths 
went to Portland. The mackerel fishing is fast drawing to a close. The 
most of the mackerel caught tlie last week mere caught in the night. 
They are easier to catch in the night than in the daytime. Some vessels 
got a school last night. I think the sperling (young sea herring) will 
be scarce this fall. There were plenty of them in September. They all 
left the river. The fishermen are getting their nets ready; they will 
set them the last of' the month. Hake are plenty on the shore-grounds. 
The fall school of pollock appeared last week. Some of the Gloucester 
vessels have made larger stocks this season j I will tell you the largest 
when fishing is ended. 

The last school caught a t  Jane's Cove was October 18. 

I remain, your obedient servant, 
S. J. MARTIN. 

Prof. SPENCER F. BAIRD, 
flnaithsonian Institutiow, Washington, D. C.  

D E S C R I P T I O N  O F  ' F I E E  P I S I I - W A Y  I N  PITT R I V E R ,  C A L I F O R N I A .  

B y  S. R. T I I R O C H M O R T O N .  

SAN ~ l ~ A N C I S C 0 ,  October 22,1881. 
DEAR SIR: Your esteemed fa17or of the 24th ultimo reached me by 

due course of mail; bu t  confinement to my room by sickness prevent- 
ing my adding to my information some niattcrs pertaining to the con- 
struction of the stone fish-may on Pitt River, I have not been able to 
reply at an earlier date. 

The contract price of the work was $2,400, and it was completed and 
turned over to the State for that sum, the work having been well done, 
and complying with all the requirements of the contract. 

Outside of' the contract we incurred the additions1 expenditure of 
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some $300 for engineer’s charges, printing, advertising, $c., making in 
all the sum of, say, $2,700 the entire cost. The rock is of slate, the 
strata leaning with the current. The conditions were all favorable. The 
fish-way is made on the southerly side of the stream. The principal 
weight of the water flowing along the northerly side, the southerly side 
was easily laid bare by a wing-dam, projected from the southerly bank 
a t  a sufficient distance above the fall and at  such an angle as to deflect 
the current to the northerly shore. This mode of exposing the beds of 
rivers, as practiced by the California gold miners and prospectors, is 
quite inexpensive, and, at  the same time, anmws its purpose most 
thoroughly. 

The wing-dam is usually made of long logs secured together SO as to 
form a narrow crib or frame, one end of which having been secured to 
the bank, the other is swung out into the st,ream and anchored at  the 
proper a n g h ,  when it is filled with sand-begs, brush, sods, and other 
material, and is very easily made perfectly water-tight. This is contin- 
ued and extended in the same manner until the part of the river bed to 
be laid bare is entirely brought within the angle. 

If there remain within the angle any pools of water they are baled 
out, and if any leakage, etc., inakes it necessary, the small streams are 
very easily stopped out, and the part required made literally dry. 

These dams are easily removed after they have served their purpose, 
or in cases where the fish-way is near the bank a portion may be 
strengthened and allowed to remain so as to make an eddy, if desirable, 
at the head of the fishway. In  the construction of the fish-way at  Pitt . 
River considerable preparatory labor VAS necessary. The falls are in a 
cafion, some eigM hundred feet in depth, and it mas necessary to  cut a 
trail down to the foot of them on the northerly side, down which all the 
material, such as lumber for the morlimen’s shanty, provisions, material 
for a boat, &c. (for the foot of the falls could bo reached only by tho 
side of the river opposite to site of the fish-way), had to be carried on 
the backs of men, and then i t  also became necessary to improvise a 
rope ferry across the river below the falls to get at  the work. All of 
this preparation and the entire completion OS the job W ~ S  done within 
the sum named in the contract, and, in fact, yieldcd the contractors a 
liberal profit; but, you will observe, this was done after the manner 
of California gold mining. The first contract was made in the sum- 
mer of 18S0, but as the season for work was nearly oxpended it was 
not commenced, and the contract was thrown UP. WO again let it  to 
new parties, residents of’ the neighborhood, and this last spring and 
summer it was commenced and completed in about four months. I have 
never seen the falls of the Potomac, but from what I am informed that 
river carries, a t  its falls, a much less body of water than Pitt River, 
which last, although but a little over 100 Seet in width a t  its falls, is a 
deep and rapid caiion stream. I fear that I have extended this letter 
beyond your reasonable pationce, but as I consider the great interest 
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you take in such matters, and looking myself upon this stone fish-way 
as a inarlred illustration horn economically such work may be con- 
structed, even in the wilderness, and also how many such falls obstruct 
the passage of fish to extensive spawning-grounds, which could easily 
and cheaply be reniovod or remedied by even unskilled labor, I am sure 
that you will pardon, if not justify, my desire to place in the possession 
of the chief of our guild all the facts and circumstances of what I am 
fain to consider as an important and in many respects a remarkable work 
of the kind. For the purpose of preserving to yon the work for refer- 
ence I will merely recapitulate: Height of falls, 41 &et; length of fish- 
way, 192 feet; incline, L foot in G feet; width of rock cut, 10 feet; angle 
of fish-way, 100; bulkheads, 4 to 8 feet; space between bulkheads, 5+ 
feet; openings in bays, 2 feet; depth of same, 4 feet; depth of’ fish-way, 
4 feet. 

I will merely add that the rock excavations involved but little blast- 
ing, but are mostly the work of the drill, gad, and pick, as their size and 
form plainly indicate. 

Hoping that the matter contained in this may, in part, repay you tho 
reading, 1 remain, 

Yours, most truly, 

Hon. SPENCER 3’. BAIRD, 

S. R. TUROCKMORTON, 
Of Gal@ornia Pish Commission. 

27. S.  Comnzissioner of Pislieries, 
8vzitlbsonian Institution, Washingtoiz, D. C. 

N O T E S  ON A S H I P M E N T ,  BY TIIE U N I T E D  MTATES FISH COMRIIU- 
SION, O F  C A L I F O R N I A  SAKdlVION (ONCORIIYNCIIUS CSIOUICltLA) T O  
T A N N E R ’ S  CREEK, I N D I A N A ,  I N  18Vt) .  

B y  T A R L E T O N  €1. BEAN. 

On the 20th of December, lS76, tlie writer was seiit from Mr. Clark’s 
hatchery at  Northville, Mich., to Guilford, Ind., with 15,000 salmon-fry. 
The fish were distributed in 8 milk cans, and I had oiie reserve can for 
water. The day was cold and windy; mow was drifting freely. The 
temperature of the water in the hatchery was 350 Palir. 

I left Northville ar. 2.43 p. m. On the way to Toletlo, a t  4.30 p. m., 
the teniperature of the car above the fish cans mas 730 Palir., while the 
water in the cans was 370 to 3SO. A drifting snow-storm delayed tlie 
Flint and Pere Marquette trains; but there w a ~  ainple time in Toledo, 
with a margin to spare, for inending a leaky water-pail. 

I took a train on tlie Zntlianapolis, Oincinnati and Lafhyette road at  
7.45 a. In., December 30, for Guilford. Tliarc was no loss of fish on the 
way. Thc liighest temperature observed in the cans during the trip was 
410 Pahr., tbe  lowest 330. 

Dr. 33. C .  Vincent entertained me at his home and assisted in the plant- 



BULLETIN OF THE UNITED STA$ES FISH COMMISSION. 205 

ing. The salmon were put in a t  €our points 011 Tauner’s Creek, two where 
the water was shallow, and two with considersble depth of water. We 
opened holes in the ice for the deep planting. The ice was at  least a 
foot thiclr ; the water temperature was 330. When the fry were liberated 
by us they immediately begun to stem the current. 

Fine black bass are caught in Tanner’s Creek. Numerous springs 
feed this streaiii near Guilford. 

Dr. Vincent reports the capture of tvo  fish of the 1S74 shipment ; he 
will corresponcl wibh rcgerd to tlic progress of the pressnt introduction 
OF salmon. 

ACCOUNT O B  A YILJPMENT, B Y  TILE U N I T E D  Y’FATEY E’ISII CO.TIDIIS- 
$ION, O F  CACIPORNIA SAClWON-FltY (ONCOHIIYNCILU8 CIIOUICIIA) 
T O  SOUTEIERN LOUISIANA, WIT11 A NOTE ON YODIE COLLECTIONS 
MADE AT *rxCxcFAw. 

B y  TARLETON I€. TIEAN. 

The young salmon which were dcstined for the Louisiana streams 
were reared from the egg in Mr. F. N. C1:trlr’s hatchery at  Northrille, 
Mich. On tho 19th of December, 1S7G7 Mr. Orriii 1’. &laxson and the 
writer were instructcd to carry 30,000 of these fry to tlie Ymgipahoa 
and Notalbany rivers. We took them in fifteen milk cms, mid had twa 
reserve cans for water. PiSteen thousand of the salinori were consigned 
to the Tnngipahoa ltivcr, a t  Amite, in Mr. Maxson’s care, and the rest 
to the Notalbalriy Ziver, near Tickfam, 10 rnilcs south of Ainite and 
about 50 miles north OS New Orleans, on the  Saint Louis, New Orleans 
and Chicago Itailroad. 

While iii Toledo one of 
the water cans sprung a leak. We were compelled to draw off the water 
in pails and distribnte sonic to the fish. We then took the can to R 

hardware store and had i t  soldered. As the fish cans had too iiiuch 
water in them, we drew off some and returned it to the vater calls. 

Our route was by Ciilcinnati, Hamilton and Dayton lttxilroad to Cin- 
cinnati, thence by Lonis\$Io, Ciiiciiinati aiid Lexington road a ~ d  LOU- 
isville Short Line to Milan, Tenn., and from there by Saint Louis, New 
Orleans and Chicago road to our objective points. 

The only great delay occurred a t  Milan, where we waited froin 4 a. In. 
Thursday to 1.30 11. ni., and here was experieucecl the only dificulty we 
had with the Sry. The high temperature of tho air, as coiiiparecl with 
that of Northville, and the standing still, which Seems to bc particularly 
injurious to salmon, combined to make thein troublesome. Frequent 
Changes of water and asrating by pouring with dillpers, however, brought 
them uuder control. We founcl 8 supply of cwellent ice, :ilso, ivhich we 
used freely in the well water taken bore. 

After leaving Milan there was no furtlier trouble with the fry beyond 
the usual care accorded to them. Our stay in  the baggage car was 
attended, however, with some personal discomfort, owing to the pres- 

We left Northville at 2.45 1). m. on Tuesday. 
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ence of sundry legions of chickens, ducks, and turkeys, on their first 
visit to the New Orleans Christmas festivities. Conductors and bag- 
gage men during the whole route assisted 'us in every way possible. 

We reached our destination on Friday morning-the morning of a 
very pleasant, marni, and sunshiny day. Birds were abundant. A res- 
ident of Tickfaw spoke of his intention to plant pease and beans in a few 
days. There was abundant evidence of recent rains. The clay subsoil 
retains widespread accumulations of mater over the surface. 

A four-ox team drew the cans to Notalbany River, the time occupied 
in going and returning being about three hours.. Messrs. O.M.Kinchen, 
M. N. Arnold, and W. L. Fairchild accompanied me to see the planting. 
Notalbany River has pure, cold water (55 Fahr.), running over a bed of 
clear, white sand and gravel. There are inany deep places and numer- 
ous little rapids. Big-mouth black bass (Jficropterus pallidus) abound, 
much to the jeopardy of the tender salmon. Soon after the fry were 
put in they started up the stream, and in a few minutes most of' them 
had traveled about 200 yaids. A t  one 
place a rapid causecl a short delay, but soon one salmon took the leap 
and the rest followed. 

Mr. Maxsori came down from Ainite as soon as possible on Friday, 
after successfully placing hiti charge in the Tangipahoa. Wemade some 
collectioris of fish in the pools of water left by overflow in the vicinity 
of Tickfaw. On the following dq-, December 24, we hauled a Baird 
seine in the Notalbany, to see w1iat neighbors the little quinnat salmon 
were to have. We captured a good many of the fry introduced on Fri- 
day, arid returned them to the stream in fine condition. They mere con- 
cealed under dead leaves, sticks, aud stones, on the bottom. 

The current is quite strong. 

COLLECTIONS OBTAINED. 

In  the pools of water a t  Tickfaw we foiinci Zygonectes melanops and a 
species of some other genus of cyprinodonts, young LeponLis, young 
black bass (Nicropterus puUidus), a species of CunLburus, and a small 
shrimp. I n  Notalbaiiy liiver we seined Zygonectes Izotutus, Ammocrypta 
Beanii, and a representative of another genus of darters, Xcpomis nwga- 
lotis, a species of' Noturus, numerous CyprinOidS not yet determined, 
some mollusks, and the common shrimp. A tree frog (Byla  sp.) was 
also caught m a r  the river. Large numbers of cane rabbits (Lepus 
callotis var.), opossums ( D i d d p h ~ a  cirginiana), and raccoon (Procyon lotor) 
'were brought in daily by hunters. Quail were plentiful, but strong in 
flight and gun-shy. 

AS to the result of the introduction of California salmon in 1876 
notlihg is known to me. Mr. W. Alex. Gordon, 30 Carondolet street, 
New Orleans, has a knowledge of the Tangipahoa, and may be able to 
give information about the suoject. 

UNITED STAT~ES NATIONAL MUSEUM, 
Was7~ington, Nocember lG, 1881. 
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[ Trans1stion.J 

PACILALY’S CAR WOR TRANWPOKTING F”1811.* 

[From “ Dolitsohe Fisehori-Zoitung,” No. 43, Stettin, October 25, 1881.1 

Some time ago we informed our readers that a joint-stock com1)any had 
been formed for tramportirig fresh salt-water fish from Cuxharen to 
Berlin, in specially constructed cars. The originator of this plan, and, 
as it seems, the soul of the enterprise, is the inventor of the car, Mr. 
Aril0 Gustnv Pachely, from Mittclgruncl, in Bohemia. His invention 
has been patented in the Gerlnim Empire, Mmch 20, ISSO, and the letter 
granting the patent says the following regarding it: 

“The transporting car is a railroad car, whic1i can be taken OE tho 
wheels, the walls of which are double, the spaces betweeu the walls bo- 
ing filled with non-conductors of heat. The top and lateral walls liavo 
a threefold covering. 

“In the interior of the car, and resting on the double bottom, tbere is 
a slliillow tank of forged iron with a vaulted roof, 011 which :L stove-pipe 
is fastened, similar to the stove-pipe frcqnently seen in the cabins in 
fishing vessels. This stove-pipe lias slanting sides, and call be closed air- 
figlit with a lid. Along the inside walls of tho Car there are shelves for 
dead fish. Ice-boxes fastcued to tlie ceiling serve to l i c q  the car cool. 

“In order to supply tlie live fisli in the tanli with fresh air, the air is 
from the top of‘ the car let1 through pipes into the ice-boxes, kept thero 
until it is suflicieiitly coal, and thence, by nieans of  aii air-pump fastened 
to the lower side of the bottom of tho car, forced iuto the tank The 
necessarS power is, during the journey, snpplied by the motion of tho 
ear, the axis of oiie of its wheels being connected with tlie dislr of the air- 
putnp by meails of bolts. I n  order to protect the fish against the dan- 
ger of suEocatioa during long stoppages, tlie disk of the :Lir-pump is so 
arl*anged that it can be turned by III~:LIIS of :I crank. Each car has, for 
cases of elnergency, uii extra air-puiiip, which is placed in a line with 
and to tho right of the one in geiierul use. 

u 111 order to prcyellt superfluous air from eiiteriiig the ice.box, and 
also with a view of keepiiig the air above tho water in the tank a t  a slight 
tension, so as to prevent ariy vioieiit motion of the water, the stove-pipe 
of tho tank has a lid at the top, composed of four parts, and fastened 
by screws. To this lid a rubber-tube can be screwed, after tlie car has 
been Ioacted, the other end of the tube being fastened to the ceiling of the 
car. 

01)ening in the 
bottom, with a stop-cock, aiicl with an arrangement for fastening a tube 
to it. 

“At one elid of the car there is a compartme~lt for the peraoxl in charge 
of the fish. A double door leads froin this compartmeiit into tho one 
where the fish are kept; and a person call, tlierefore, even during the 
journey, easiiy pass from oiie compartment to the other. 

 or letting the wAter off from the taIIk, i t  has 

* “Der Fishtronspoatwsgen yon Pocholy.” Trondoted by HICRMAN JACOBSON. 
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(4 The invention, about to be patened, is the construction of a car for 
the transportation of fresh salt-water fish, by employing a tank, by intro- 
ducing into this tank fresh air, which is absolutely necessary to the well- 
being of fish, the air having previously been cooled, and the superfluous 
air having been shut off from the ice-box, with a view of keeping the 
air in the tank a t  a slight tension, so as to prevent any violent motion 
of the water. 

L4This car is to serve for the wholesale transportation of salt-water 
fish from the coast to some central point in the interior.” 

If this invention fulfills all it promises to do-and it is to be supposed 
that the capitalists’who have made it possible to carry out its theory 
in practice have thoronghly coiivinced themselves of its usefulness- 
Mr. Pachaly deserves the gratitude of all fish-dealers. A beginning has 
been made, and circumstances will finally coin pel the disobliging rail- 
road companies to be far more accommodatirig in the matter of trans- 
porting fish than they have hitherto been accustomed or willing to be. 

mEDIORANDUM O F  SOME RESULT8 OB TIIE ARTLBLCIAL PROPAGA-‘ 
TLON AND PLANTING O B  331811, DUE RlAINLY T O  TIIE ICBBORTS O F  
TIIE UNITED OTATEW PIS11 CORIRIIS(LII0N. 

The following chronological sketch shows some of‘ the work accom- 
plished within the last decade by the United States Fish Commission, 
either directly by its own efi’orts or indirectly by its co-operation with 
State commissions. It is, however, very far from completo, and the ob- 
ject of publisliing it is only to place on record some scattering items 
preliminary to a wore elaborate and complete article on the subject. 
The United States National Museum iiow lias mauy specimens illustrat- 
ing successful introduction of important specics, and these are recorded 
in this article. The fishes from which returns liave been received are 
as follows: 

1. German whitefish (Coregonus lavaretus). 2. Maine salmon (Salmo 
salar). 3. Quinnat salmon ( Oncorhyncl~us chouicha). 4. Rainbow trout 
(Salmo irideus). G .  Uarp (Cyprinus carpio). 
7 .  Catfish (Rmiurus cutus). 

GERMAN WHITEFISH ( Coregonus lavaretus L.$de Giinther, which equals 

5. Shad ( AEosa sapidissinm). 

C. marmna Nilsson). 
April 28,1877.--0eo. H. Jerome, superintendent, writes : 
“3Ty overseer, Mr. Chase, informs me that but 400 of the 1,700 Ger- 

mim whitefish lived to be planted in Michigan waters. The number 
which survived were very activo and healthy, and were placed, on tha 
14th of April, in Garclner Lake, Otsego County, a small deep lake, 
where no whitefish had ever been planted, and free from all predaceous 
fish. The eggs were a little larger than our whitefish eggs. The fish 
had a larger sac and carried it longer than our whitefish.” 
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~.-NAINE SALMON (Salmo saiar L.). 

1873. 
May 9,1S73.-The Germantown Telegraph of this datu announces the 

capture of young salmon in the Delaware River at Easton, Pa, 
July 31,1S73sThe Germantown Telegraph of this date announces the 

fact that young salmon from 2 to 4 inches long are beiug caught daily 
in tho Delaware in bait nets, and are returned to the river. One part>-, 
in one day, caught over fifty. 

1874. 

Nay 33, 1874.-Bartford Times, Conn., state8 that a fine salmon weigh- 
ing six and a half pounds was caught in a cove, two miles below this 
city, by Francis Smith. The salmon mas bought by a Mr. Cook and 
divided among three of his customers at 75 cents a pound. 

September 18, 1874.-Mr. J. P. Crevelirig forwarded a salar or Maine 
salmon 5 inches long (catalogue number, ,13OG8), which was caught in the 
Susquehanna lZiver a t  Mariett'a, Pa. 

1877. 
Noventbcr 20, 1877.--Hon. H. J. Reeder, a fish commissioner of the 

State of Pennsylvania, forwarded an adult female salar salmon which 
was caught in the Delaware River in November, 1877. (Catalogue num- 
ber of specimen, 20763.) 

1878. 

Janmry 14,187S.-Dr. C. 0. Abbot reports the capture, in the Dela- 
ware River at Trenton, of a salmon 16 inches long. 

April 26, lS?S.--E. J. Anderson reports the capture a t  Salem, N. J., 
on the Delaware, fifty miles from Philadelphia, of two fresh run salmon 
weighing 23 and 18 pounds. 

ilfuay 2, 187S.-Benajamin & West, New York, received a salmon from 
Sogbrook, Conn., weighing 3 1  pounds. 

Nay 10, 187S.--S. B. Miller, Ftilton Market, New York, reports the 
capture of a salmon in a pound in the sound, near the east end of Long 
Island, and of six or eight mope taken in the Clonnectiont, two of them 
eight miles from the mouth of the river. 
June -, 1~7S.--Captain Potter caught between Narragansett Ferry 

and Hiclrford a salmon weighing 11 pounds. 
JuZy 3, lS78.-Chas. G. Atkins writes : 
((We have found two more tags of our salmon, and obtained the 

record of the fish from which they were taken: NO. 7G8, handled a>t our 
pond November 1, 1875, weighing 20 pounds 7 ounces, yielded us 5 
pounds 7 ounces of eggs, dismissed weighing 15 pounds; caught at 
Lincolnville, June 14, 1877, weighing 26 Pounds. No. 1010, handled 
a t  our pond November 9, 1875, weighing 18 pounds 2 ounces, yielded 
4 pounds 10 ounces of eggs, and was dismissed weighing 134 pounds. 
caught again June f3, 1877, at Lincolnville, weighing 304 pounds." 

Bull. U. 5. E". C., 81-14 Rlarctr, 13, 1882. 
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1881. 

September 10, 1881.-Hon. S. 0.. Worth sent to the United States 
National Museum two young salnr salmon, of the Sebago type, measur- 
ing 74 inches. These mere collected at  Henry’s, North Carolina, on the 
above date. (Catalogue number of specimens, 29088.) , 

November 24, lSSl.-The same commissioner expressed a specimen of 
of the land-locked form of aalar salmon, measuring 7& inches in length; 
this was caught on a hook in  Mill Creek, two miles above Henry Station, 
in McDowell County, North Carolina. The letter of transmittal con- 
tains the following information : (‘ 3,000 fry were planted in Mill Creek, 
in the spring of 1880, and 8,000 in the spring of 1881. * * * It may 
be well to mention the planting of 1,000 California trout in Mill Creek, 
March, 1880, with the Innd-locked salmon, These fish must be the 
original plant of 1850, there being clams below and these the only ones 
planted above.” 

3. QUINNAT OR CALIFORNIA SALMON (Oncorhynclm8 chouicliu [Walb.] 

1877. 

(Catalogue number of salmon, 20112.) 

Jordan & Gilbert). * 

December 14, 1877.-J. B. Thompson forwarded from his hatching 
pondt~ at  Kew Hope, Bucks County, Pennsylvania, three quinnat or 
cCalifornia salmon, measuriug 13 to 14 inches, which had been reared in 
confinement from eggs hatched in 1874. (Catalogue numbers, 20594, 
20895, arid 2089G.) He also sent two measuring 5& to G inches, which 
were similarly raised from eggs of 1876; (Catalogue numbers, 20897 and 

1878. 
2@S9S.) 

JuZy 15, 1878.-John S. RobtJon, New Castle, Ontario, caught a speci- 
men of quinnat salmon weighing 14 pounds, in Lake Ontario. 

1879. 

June, 1879.-Mr. A. Booth, of Chicago, Ill., sent at qiiinnat fislmon, 
ever 20 inches long, which was caught ih Laks Michigan. (Catalogue 
number, 23203.) 

Wouember 3, 18iO.-Mr. It. J. Sawyer presented to t8he National Mu- 
.wum a quinnat salmon, 10 inches long, which was caught at Green Bay, 
Miehigan. (Catalogue number, 23373.) 

a %&INBOW TROUT (Sulmo i r i d w  Gibbons). 

1879. 

September 23, 1879.-Mr. Livingfiton Stone, in a letter from the United 
States fishery, Shastn, Cal., reporting results of experiments with the 
California trobt (SuZmo irifkus), concludes: ‘6 In  pure and swift running 
water the Salmo irideus will, in my opinion, easily spvive a temperature 
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of 7.50 to 800. My experiments were tried in a, tub of water, where, of 
course, the conditions were unfavorable to the fish.” 

1851. 

Nay 16, 1881.-A rainbow trout, 14 inches long (catalogue number 
27?344), bred to this size from the eggs at, Northville, Mich., by Mr, 
Frank N. Clark, mas received from the United States carp ponds, 
Washington, D. O., where Mr. Clark had sent it. 

Novenzber 24, 1 tlSl.--Hon. 5. G. Worth, commissioner of agriculture 
of the State of North Carolina, forwarded, in alcohol, a specimen of 
rainbow tront, S iuches in length, which was caught on a hook in the 
month of August in Mill Creek, a tributary of Catawba River. XCata- 
logiie number, 20113.) Tho commissioner wrote as follows concerning 
the fish : L61t may be well to mention the planting of 1,000 California 
trout in Mill Creek, March, lSS0, with the land-locked salmon. These 
fish must be the original plant of 1880, there being dams below and 
these the only ones planted above.” 

6.  SHAD [Alosa sapidissiina (Wilson) Starer]. 

1871. 

-, 187L-The New Bedford Evening Standard: of this date, an- 
nounces a large increase in the catch of &ad in the Connecticut and 
Hudson River&, which is undoubtedly owing to the work of artificial 
propagation. I t  further adds : 

“Seth Green, in a letter to R. GT. Pike, fish commissioner of Connecti- 
cut, in answer to his inquiry as to whether tliere had been an increase 
in the number of Bhnd caught in the Hudson River, says: 

“There has been an increaso in tho catch in the Hudson River * * 
* I am not surprised a t  the increase; it is what I predicted. There 

is no increase in auy river that shad frequent except the Connecticut 
and Budson. 

“1 have just come from the South and find their catch is light every- 
where.” 

1872. 

-.-In the report, of the Connecticut fish commissioners for 1872, 
we find that schools of shad in immense numbers were seen in the 
spring in Long Island Sound, making their way up to the Connecticut 
Biver, and on the 23d of May over twenty-eight hundred were talcen from. 
a pound near Saybrooke ; at  mother, thirty-five hundred and sixty mere 
taken, and elsewhere they were caught in numbers varying with the 
locality. 

The largest haul previously on record was in 1511, when twenty-two 
hundred and eighty were t d m ,  though there was a haul said to have 
been made in 1862 a t  Haddam Pier of ttfenty-three hundred. 

The abundance of shad in the river in 1871 mas still greater than in 
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th’e previous year, SO much so that in the time of greatest plenty they 
could hardly be disposed of at three dollars and a half per hundred. 

At t,he present period the increase has been such that nuuerous fish- 
ing stations for a long time abandoned hare resumed operations with 
very satisfactory results. A great increase in the numbers of the shad 
has also manifested itself in the Hudson and Merrimac Rivers, and with 
a reasonable continuance of eEort there is every reason to expect that 
the pristine abundance of the fish will be restored, and possibly in- 
creased, if young shad are hatched out in sufficient numbers. 

-- , 1872.-The Germantown Telegraph says : 
‘‘In. the year 18G7 there mere two million young shad hatched in 

the Connectcut River, and in 1860 four millions. The official report of 
the Connecticut and Massachusetts commission for 1871 stated that there 
were GO per cent. more shad in the river that year than in 1808 and 1570, 
and 200 per cent. more than in 1868 alone. There had been a gradual 
decrease until 1870.” . 

1873. 

May 9, 1873.-A letter received by Seth Green from Frank B. Leach, 
editor of Vallejo Chronicle, California, says : 

c L  The first shad ever caught in California waters was talcen Monday, 
by Baltimore Harry, and is now on exhibition a t  stall 70 and 80, Cali- 
fornia Merket, San Francisco. The Piscicultural Society had offered 
a standing reword of $50 for the first of these fish caught in the waters 
of this coast. There is no doubt about this fish being a shad. It was 
caught in the net of Alex Boyd & Oo., e t  the junction of the Casquinee 
and Vallejo Straits, opposite the navy-yard magazine. The stranger 
was about 1 G  or 17 inches in length. 

On April 30 announcement was made that a shed measuring 13 inches 
in length was caught in the nets of the aame firm, atid brought to the 
Chrouicle Office. The Chronicle states that A. Boyd and Company 
have been catching the same kind of fish for some weeks past. Being 
unacquainted with the species of fish, they attached no importance to 
it, and have been eating them as fast as caught. Mr. Boyd says he 
noticed they were very good eating. They have caught some thirteen 
of them.”-(Prom Rochester Union and Daily Advertiser.) 

May 20, 1873.-Mr. Livingston Stone writes that a true shad was 
caught at San Francisco, in the mouth of the Sacramento River, on the 
28th of April preceding. 

May 24,1873.-An item in the Rochester Union and Advertiser of this 
date states that 6‘ a Mr. Parkhurst, of Stapleton, N. Y., near the mouth 
of the Genesee River, caught a shad in his seine. Tlie same item says, 
that last year persons caught a number of young shad in scoopnets, 
and the event was duly noticed.” 

fjkpteniber l0,1873.-The Itochester Union and Daily Advertiser of 
this date announces that a shad IS& inches long, well developed, Wa8 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 213 

taken from t h e  Alleghany River a t  Tidioute, Pa., sixty miles below Sii- 
h a ,  where shad were put in by Wm. Clift, in 1872, under direction of 
the United States Fish Commission. 

1874. 

April S, lSi4.-The Germantown Telegraph of this date, quoting from 
the New York Sun, says : 

( 6  During the shad season on the Hudson, lasting from the 1st of April 
till the middle of May, one million fish (shad) are ususlly taken, worth 
about $300,000. 

L b  Fishing is begun along Sandy Hook ; and from there to Stapleton, 
Staten Island, drift-nets are used. 

“From Stapleton to the Highlands stake-nets are employed. Poles 
are set at regular intervals across the river, leaying room for vessels to 
pass. To these poles gill-nets are fjstencd, and the fishes passing up 
the river are caught. Above the Highlands drift-nets are uscd. Very 
few shad are caught above Hudson and Kinclerhook, although a few 
run to Troy. The nets have Eie-inch meshes. Higher up the river 
smaller meshes are used. The nets are lifted every high wat,er, and 
thus the fish are caught going up the river with the tides. 

6“l‘hree years ago in the Hudson the fish were so run down that many 
fishermen gave up fishing. The fishing has greatly improved since the 
expenditures in artificial breeding.” 

ilfuy lG, 1574.-The Saint Paul Pioneer, of Minn., of this date, says: 
Captain Johns has in his possession the first shad supposed to be of 

those placed in the Mississippi two or three years ago. It weighs 5 
pounds 9 ouiices, arid is 18 iiiches loiig. Mr. Willianis states that th&- 
sands of these fish are dancing around in tlie maters of the lake)) (prob- 
ably Poinolobus mediocris according to Milner). 

: ‘‘ The shad catch is the 
best this fieasoil that it has becii for fifteen years. The results of sliad 
culture are beginniag to be seen.” 

JZuy 25, 1873 or 1574.-Mr. Benjamin Shurtleff, ShaStn, Gal,, writes, 
May 20, to Bon. B. B. Reddirig, State fish commissioner, that on the 14th 
instant Judge Hopping, Win. Jackson, and JOS. Brown caught a, fish 
in a net in the Sacramento River, at Jackson’s Ferry, that \vas doubt. 
less a shad. The fish was 12 inches in lerigth, and wciglied about a 
pound. These gentleinen seemed to have Illore illtercst ill trying the 
flavor of their first shad from the Sacramerit0 than of making the iden. 
tity of the fish certain or of obtaiiiirig the $50 retvard which was offered 
by the State for the first shad talren. Judge Hopping is a native of 
Keyport, N. J., and firmiliar with the shad of the Raritan Bay a i d  
River, while Jos. Brown is a native of Fall Itiver, Mass., and claims to 
know the sliad thoroughly.- ( Sa8cmuiento Daily Record.) 

ilfq 18,1~i4.-1+ovidence Press, R. I., 

J h y  26, 1874.-The Hartford Post, Conn., says : 
“The fact is, homevey, that diad are now more abundant and the 
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catch is larger than i t  has been for some time past. The fishermen 
think the reason is all attributable to the method of propagation now 
in vogue.!’ 
- , 1874.-The Appleton Post, Wis., announces that shad 3 or 4 

inches long have been seen in Fox River, near Appleton, in large qunn- 
tities. 

December l2,1874.-0swego Times, N. Y.: of this date states that- on 
the day previous a gentleman fishing with a fly from t h e  pier of that 
harbor captured a shad measuring 0 inches and weighing one-quarter 
of apouud. 

December 18, 1874.-The Albany Ad vertiser of this date says : The 
efforts to stock interior lakes and rivers with shad have proved remark- 
ably successful, Large numbers have been taken at  Port Dalhousie, 
and one was recently caught a t  Cape Vincent weighing 4$ pounds. 

The fact that shad can be successfully introduced into Lake Ontario 
has been fully established. 

1875. 

April 3,7875.-Albany Argus, N. Y., announces larger hauls (of shad) 
in the Hudson than in any year for a long time, the total catch being 
1,000,000. This led to a sharp decline in the price of shad all along the 
rivcr. 

Unlmown, 1875.-The productiveness of the diflerent shores on the 
De1:iwure this season is ZL matter of daily cornment. 

A t  the Gloucester shore, on Monday, upwaFds of 2,200 shad were 
taken at one tide. A few days ago the fi8hery at  Carpenter’s Point, in 
Salem? County, caught 2,500 shad in one haul. 

Gill-nets have multiplied threefold the present season, and all have 
been successful. The shad run larger and have been better flavored 
than for many years past. 

1877. 

Muy, 1877.--Pack Thomas, esq., Rent from Louisville, Ky., an adult 
shad, the first return from the introduction into the Ohio River. (Mu- 
seum catalogue number, 19612.) 

D e c ~ n b c r  1, 1877.-Received a shad from Sacramento River? caught 
two years ago. It is apparently a spent adult male. (l\luseum catalogue 
uumber, 20845 ; sent by William S. Rassett, Sacramento.) 

March 20, 187S.-T. 13. Doron, Montgomery, Ala., sends a four-pound 
shad, caught at Wetumplra, on Ooosa River. 

April 18, 1878.-Dr. R. J. Hanipton, Rome, Ga., reports that shad 
planted by the United States Fish Commission some years ago are now 
caught in large numbers. 
(-7~2~ 11, 1876.-90,000 placed in Alabama River, a t  Montgomery.) 
Xuy -, 1878.-Mr. Grifliths forwarded to Natioiial Museum two adult 

female shad (catalogue numbers, 21345 and 21346) from the Ohio River, 
a t  Louiiyille, ~ y .  
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Nuy 3, 1878.-George Spaugler, Madison, Ind., announces the cap- 

ture of about a dozen shad this season; sold for a high price. Two were 
caught last year 20 miles below Madison. 

Muy 21, 187S.-George F. Akers, Nashville, Tenn., saps : '6 During 
present month quite a number of shad were taken near Nashville and 
sold in market." 

Muy, 1874.-Col. Marshall McDonald, fish commissioner of Virginia 
(report of 1578), speaksof markedincrease of shad jn the Rappahannook 
Itiver, and says it is the general belief of the people that this is due to 
the planting of young fish by the United States Fish Commission in 1875. 

April l5,187'3.-Rev. T. M. Thorpe sent to the National Museum an 
adult female shad, which was caught near Hot Springs, Ark., in the 
Washita Biver. 

6. CARP (Oyprinzcs curpio, Linn.). 

1850. 

December 10, 1SSO.-Mr. J. B. Rogers, of Duval, Travis County, Texas, 
sent to the United Stales National Museum, through one of the ruessen- 
gers of the United States Fish Commission, Mr. J. 3'. Ellis, a fresh carp 
reared from a lot introduced by the Oommissioii eleven months previous 
to the above date. In  this short time, under the favorable couditions 
found in its new home, this carp (from about 4 inches) reached the aston- 
ishing length of 204 inches, and weighed 4 pounds aud 11 ounces. The 
fiah was brought by Mr. Ellis in a fresh state; a cast of it (Xo. 963) is 
preserved, and the specimen may nom be seen in the Museum. (Cata- 
loglie number, 26629.) 

7. CAWFISH (Amiurus catw [L.] Gill). 

--, 3877.-Received a cat-fish from Sacramento River, caught 
(Museum catalogue number, 20846, entered December tmo years ago. 

1, 1877.) It Came with a shad from Secratnento River. 

. EXPERIMENTS I N  THE TRANsPORWTION O F  TIRE GERMAN CARP 
IN A LImlTED MUPPLY O F  WATER. 

B y  M A R S H A L L  M c D O N A L D .  

The extreme hardihood of the German carp,. and the great tenacity 
of life exhibited under adwrse circumstAnces, led to the institution of 
experiments to determine whether we could not with safety greatly de- 
crease the amount of water employed in their trausportution a n ~ ~  thus 
reduce the o p t  of their distribution. 

A commou covered tin bucket, capacity 6 quarts, was procured, and 
aeveral holes made iu the cover to  allow free accew of air. The bucket 
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was then filled nearly half fullof water and in it were placed 22 carp, from 
2 to 3 inches long. This was at  4 p. m. on the 15th of November; they 
reinained in this water until 9 a. m., 16th. The water was then poured 
entirely off, and the bucket filled about half full of fresh water. The 
fish remained without further change of water or attention until 4 p. m., 
when an entire change was made, a$nd the bucket of fish shipped by 
express to Eugene Blackford, Fulton Market. A card of instructions 
attached was as follows : 

(6 Professor Baird wishes to ascertain if these carp will go to New York 
and return to Washington without change of water, or other attention 
than to keep as cool as practicable. Will Mr. Blackford examine the 
fish immediately upon arrival and verify their condition, and return 
them by first express to Washington, D. C. Don’t make any change of 
water before reshipping, unless the condition of the fish seems to be 
bad.” 

The fish arrived safely in New York a t  9 it. rn. on the 17th. Mr. 
Blackford telegraphed : 

6‘ Fish arrived in good order. Kettle one.quarter full of water; will 
return by evening train?’ 

At the same time he wrote : 
“Kettle of carp arrived a t  9 a. m. Fish all aIive and looking well. 

Kettle only one-quarter full of water; either leaked out or slopped over 
from careless handling. I have seut them back on the Express that 
leaves to-night. I have not added, or chaiiged the mater; in fact, done 
nothing but attach a ta’g to the kettle and scud it back. I have no 
doubt they will reach you all right in the morning.” 

The fish returned to the Smithsoniar~, at 11 a. m. on the 18th, all look- 
ing  strong and well, and but little more than a pint of water in the 
bucket. In this they remained, without change, until 9 a. m. t’he 20tth, 
when they were all alive but a,pparently weak. A change to fresh water 
immediately revived them, and they were soon as strong and vigorous 
as ever. 

Tliese fish had now been in less than 4 pounds of water for 89 hours, 
and had gone to New York and returned to Washington, subject to 
the rough handling which express packages usually encounter, no pro- 
cautions having been taken to sequre unusual care or attention in trans- 
mission. 

The result of the experiment was so encouraging that it was deter- 
mined to  try a, shipment of 760 fish in buckets. The details of this ex- 
periment were intrusted to W. F. Page, a messenger of intelligence, 
judgment, and long experience. The result.of the experiment be thus 
reports : 

“The carp were put up in twelve G-quart pails, 50 carp to each pail, 
and the pails packed in a orate measuring 20/‘ x 3O0 x 1W’. I also had 
an extra 4-quart pail, which I will here state received the same atten- 
tion (that is, no attention) as the 6-quart pails and gave the same re- 
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sult. The fish were put up about 4 p. m. on the 25tmh instant, but a t  
4 a. m. the Xth, tIhe night having been unusually cold, many fish mere 
either dead or torpid from freezing; those mere emptied out and replaced 
with fresh fish before starting for the G.30 a. m. train. I n  the dark and 
hurry, os I aSterrards discovered, quite a number of fish larger than 
are usually sent out in cylinder cans had been given me. Reached Rich- 
mond at 11.30 a. m., and laid over until 11.25 p. m. Elad the fish carted 
up to the Saint James Hotel, for the double purpose of placing tlie ex- 
periment under all the conditions likely to arise on an ordinary trip, sild 
that they might be seen. 

“Leaving Richmond at  11.25 on the atith, reached Danville a t  7.30 
a. m. on 27th. At  Danville had the last bucket weighed a t  Coon’s drug 
store. This bucket mas an especial experiment, made at  the instance 
of Professor Baird. It hac1 from the start just as little water as would 
cover the fish; in fact, several had their backs above water. The weight 
of bucket, water, and fish mas 4 pounds 7 ounces (G5 ounces); of the 
bucket and water, 2 pounds 13 ounces (46 ounces), leaving the weight 
of fish 20 ounces. The weight of water by measure was 30 ounces, from 
which I conclude that one pint of water mill carry one pound of fish 
(carp) without attention for a t  least, 30 hours. Whether this relation 
will hold true with larger fish remains to be determined‘. 

“Iu couclusiou I would state that the water m s s  so low in the.buclcets 
as to occasion no slop in the car. 111 fact, on the route from Ricliinond 
to J)ancille, the crate was a t  the top of a high pile of baggage, arid the 
baggage was dry arid in good order the following morning.” 

It seems hardly credible that R number of carp could live for any length 
of time in hardly more than their own weight of water. Experirnent 
has, however, demonstrated the fact, and the explanation is probably 
this : 

What the.fisb require is not mater but air, water being the necessary 
medium through which they appropriate air. The air in a small quan- 
tity of water would be very quickly CxhaUSted, and if there was no ad- 
equate provision for renewal of snpply t’he fish w ~ u l d  quiclily die. 

In  the case of the fish in  the small pails the free. air surface of the 
water is very large in proportion t o  volume. T t  is kept in continual 
agitation by the jostling of the cars, or when a t  rest, by the mowmeuts 
of the fish. Consequently, although +e oxygen in tlie water is rapidly 
and continuously exhausted, it is, also, repiilly and oolltiuuouslyrenemed, 
and the fish remain in good Iicalthy condition. It folloms from these 
experiments that, 25 or 60 carp in tb half gallon of water in a shallow 
pail are really under bother conilitions for llealthy existence than tli8 
same number of Ash in the ordinary 8-galloll shipping can. The limits 
of distauce and temperat~xr~ within which this method of shipment may 
be resorted to can only be settled by further experiments. 

WASLIINGTON, November 29, 1881. 
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Since the conclusion of the experiments detailed above, the feasibility’ 
of shipping carp in crates and p:tils has been pretty thoroughly tested 
in the operations of the United States Fish Commission, with the follow- 
ing results : Single shipments in pails have been made from Washington 
into New York ancl Pennsylvania, and to Ohio, North Carolina, and 
Tennessee. Some losses have been reported, but  comparatively few, 
the usual report being thah the fish are rcceived in good condition. I n  
the case of a shipment to Reeclville, N. C., the fish were eight day8 
en route and were received in good condition. 

Crates containing 1 G  buckets and 320 fish have been sent by ex- 
press from Washington to Chattanooga and Grand Junction, Tenn., nnd I 

Jackson and Meridian, Miss., and distributed from these points by Ex- 
press to parties within a radius of 100 or 150 miles, without more tban 
the casualties incident to transportation by the methods heretofore pur- 
sued. I n  conclusion, we may safely say that where the point of clesti- 
‘nation is not distant from the point of departure mor0 than 24 hours, 
25 or 30 carp may be safely shipped in an ordinary covered 4.qiiart tin 
pail. 

Where the temperature is kept below 600 Fah., and freezing is 
avoided, it is probable that the fish may be 6 or 7 days e n  route without 
loss or injury. Some modification of the pail to prevent loss of water 
by slopping over is desirable, and it is to be presumed that the ingenuity 
of our fish-culturists will quickly supply the want. 

WASHINGTON, December 25,1881. 

I N T R O D U C T I O N  O B  THE A L A N D  O B  O R F E  I N T O  E N G L A N D .  

[From The Field, March 28,1875, 299.1 

One of the few fresh-water fishes which have a wide range over the 
continent of Europe, brit are not found in the British Islmde, is the 
“aland” or iLnerfliug” of the Germans, the of the Swedes, mmed 
Aeuciscus idus or melanotus by ichthyologists. It may be sliort,ly char- 
acterized as a chub u6tk smaller scales; for whilst the cliub has, a t  the 
most, forty-Rix scales along the lateral line, t,he eland has iiever less 
than fifty-six, and sometimes as many 8s sixty; in its habits also it much 
resembles the clmb, but prefers large to small streams, and inhabits 
lakes as well as rivers. Its usual size is about twelve inches, but it is 
known to have attained to a length of eighteen and twenty inches, and 
a weight of six pounds. 
* Normally this fish haw the same coloration as the chub, being some- 
what darker on the back; and, consequently, the two species have been 
constantly confounded with each other, and described under the same 
names, even $0 within a very recent period. However, for more tlian 
two centuries a singular variety, with bright colors like those of a gold- 
fish, has been cultivated in lakes and ponds of Bavaria, especially netu 



BULLETIN O F  THE UNITED STATES FISH COMMISSION. 219 

the town of Dinkelsbiihl. It is called ‘‘orfen by the country people, 
and Linums and most of the following writers mentior) it under the 
name of Cyprinus orjihs. Being one of the ichthyological curiosities of 
the country, i t  did not escape the notice of the observant WillixghbF, 
who says, in his “Historia Piscium” (0xon.fol. 1GYG),p.253: “At Angs- 
burg me saw a most beautiful fish, which they call the ‘root oert’e’ (red 
orfe), from its vermilion color, like that of a pippin apple, wit,h which 
the whole body is covered, except the lower side, which is nrhite.” 
gives a characteristic figure of‘ the fish (tab. L, !I), and expresses a dolxbt 
whether the color is natur&l or rather the product of some artificial 
manipulation. 

The orfe, however, is as natural and as permanent a variety as the 
goldfish, which latter, in its original mild state, in the fresh waters of 
China, has no bright golden colors, being scarcely distinguishable froin 
the Prussian carp in this respect; in fact, the bright coloration of thesa 
fishes is nothing more nor less than the sign of incipient albinism, and 
has been observed also in other fishes, niore especially in the tench (in 
which it is perpetuated by culture), and more rarely in the cod-fish, 
haddock, common sole, turbot, and eel. Perfect albinism, or total 
absence of a coloring pigment, appears to  be rrry rare in fishes; indeed, 
we know of only one species in which white individuals solnotimes occur, 
viz, the goldfish. Analogous cases of a similar modification of the 
pigmeut are the common yellow varieties of the canary-bird, light- 
colored moles and mice, and many other mammalian albinos whose 
white hairs are tipped with yellow, producing a distinctly yellow tinge 
over the whole fur. 

Wu introduce this fish to the notice of the readers of The Field because 
we hair(? beon informed that Lord Arthur Bussell has succeeded it) intro- 
ducing it into England. He had already made an attempt last year to 
obtain liring speoimens from Germany, bot only t\TO exairiples survived 
the jourliey. T<ilring dvnntagc of tlie experience tlieii obtained, and 
favored by the u~ius~~al ly  low toinpuratnre of the secorid week of the 
present m011tll, had tile gratification of 1’~3GGi~illg 112 SpeCiiil~IiS with- 
out tl sillgle death during tlie jonrnuy. They were dispatched from 
’wiesbiiden, uri(1er the care of a innii who :irrivetl in Londoll after a *jour- 
ney of only 25 ])ours. Next day the fish were safely deposited in a lake 
at Woburn Abbey. 

Wc? ha\re 110 doubt that Lord Artlidr Rnssell’s experiment will prove 
to be a permanent siiccess. We ll:iw dwayS held that the chances of 
success in introducing a foreign ariimal are particu1:erly great, if  such 
an a,iiiinal lias been kept in a more or less domesticated condition in its 
native country. This is the case with the wfe. As an ornamcntiil fish 
it is far prefurablo to the goldfish, on awount of its rapid reproduction, 
larger size, ant1 livelier habits. It takes the bait, anci on thu continent 
it is eaten. In very small tenks or muddy p ~ n d s  the goltlfish will a l \v:~s  
hold its ground, but for larger polids nud litkev with clmr water mo 
kuow of no more ornamental fish thau the orfe. 
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In  conclusion, me may mention that Yarrell introduced the alancl into 
his “History of British Fishes,” in consequence of having heart1 that a 
single specimen had been obtained a t  the mouth of the Nith. He does 
not appear, however, to have seen the specimen, and the figure and cle- 
scription are borrowed from a work on Scandinavian fishes. 

REPORT ON A TRIP I N  GERMANY T O  LJECKJRW CARP F O R  T H E  UNITED 
S T A T E B  E’IS11 COiVlMlYBION. 

B y  Dr. 0. F I N  SCH. 

BREMEN, August 20,1875. 
Professor BAIRD : 

Having returned on the 18th from our trip to obtain fishes for you, I 
hasten to give you a report. 

As I wrote you in my last letter of August 10 I haddecided to help in the 
matter as much as I could, and in consequence offered my services to 
arrange matters for Mr. Welsher. It was clear that a mere interpreter 
was not sufficient, and that the subject needed a man acquainted with 

So I decided to 
assist him myself, although my own work was in many respects pressing. 

I told you in my last letter that ther“ mould be great ilificulty in ob- 
taining carp, as it is not the proper season, and I am glad to learn that 
Mr. Hessel confirmed the statement. 

I remark, though perhaps 1 ha,ve referred to it before, that our carp 
are cultivated in ponds, and are not fished for earlier than about tho 
last of October or November. These ponds are partially emptied of the 
water, and the carp gather in the deep places, where they are caught 
with hand-nets. As the carp spawn in July, the ponds are full of young 
fishes, or eggs in the process of hatching, and this is the rensou why 
the fish cultivators dislike to draw 08 the water, as it  is apt to de- 
stroy bhe newly hatched fish. Besides it does not answer to empty tho 
water during the hot weatlier, as the heat ~vould then be very de- 
structive to tho fishes of all sizes.* 

As I wrote you in my letter, I had endeavored to ascertain where 
there mere smaller ponds that I might obtain a small number of each 
of the chief varieties, the scaled carp ( C y p r i ~ z u  carpio), the mirror 
carp (C. rez-cyprinorum), and the naked CiIrll (C. mudus). Our principal 
difficulty W&P that but seldom were two of tho kinds cultivated in any 
one place, and we were obliged to go to tlifYerent places. Nom the 
naked carp is chiefly raised in middle North Ger~nitny, the mirror carp 
iii South Germany, and the scaled (genuine) carp in North Germany, 
(Mecklenberg, Holstein, &e.), in Bohemia and Silesia; the latter being 

*>’or this reason at this time of year the fish-aultivmtors will not sell cnrp even if 
oEered high priC08. 

’ the matter, and of ability to represent your interest. 

_-- 
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near my birthplace, I have the addresses of &my carp raisers in this 
vioini t,y. 

My chief object was to get the carp from a place as near as possible to 
Bremen, in order that they might not be transported too long a distance; 
as during the hot weather me had a t  this time it would prove fatal to 
the fish. With this end in view, I wrote a greatnumber of letters seelr- 
ing the desired information. Some were unanswered, and nearly all re- 
gretted not being able to  procure us carp a t  this season. 

I wrote (July 30 and August 9) to Mr. Lewin Fischhof, near Cassel, 
who has a large establishment for mirror carp with ponds of more than 
GOO morgen (acres) in area. Received answer the 6th August; impossi- 
ble to get carp nom; not before October; then in sufficient numbers. 
Rare to get fine carp. 

Wrote to the Fishery Inspector Stengel, of Giersdorf, in Silesia, a 
place where I know there are fine carp. Got answer in due time; he 
would procure me a supply of scaled carp, but as Messrs. Welsher and 
Green took particular interest in mirror carp and nslred carp, I could 
not accept his kind oEer; besides, i t  was too far away. 

Wrote to W. Link, in Wittengen, province of Hanover, one of the 
nearest places to Bremen, but they could not furnish us now. 

Wrote to Fishermaster Schieber, a t  Hameln, but he did not know of 
any carp. 

Wrote to fishery establishment a t  Lubbinchen, near Giiben, province 
of Brandenburg; received answer they mould furnish us all three kinds, 
but not before November. 

N. B.- Hessel obtained a t  Lubbinchen, goldtench (Cyprinus tinea, 
\Tar. auratus). 

Wrote to Mr. Trangolt Mendo, at Drobrilugk, province of Branden- 
bnrg. He could not give carp now; has fine wrasse. 

Wrote to the fi.sheries of the Prinz Schwarzenburg, in Wittongen, 
Bohemia, who sells about 716,700 pounds a year; received no reply. 

Wrote to the fisheries of the Prince of Schaumbnrg-Lippe, where the 
finest naked carp are raised, which I lrnow very well; received no reply 
before we started. 

Wrote to Oberamtmann Nehrkorn in Biddahausen, near Brunswick; 
received no reply. 

Wrote to the Nassauischd Fischerei Actican Gesellschaft, in Wiesba- 
den; replied we could have common carp, mirror carp, and goldorfe 
(Idus nwlanotus auralus). 

When the letter of Mr. Hessel arrived I had already done this, but 
as he gave me the address of Niirnberg and GunZenhausen for mirror 
carp, I wrote there also; but received no answer. Mr. Hesssl advised 
me not to go to Hungary, Where he took his carp, as they would starve 
during the hot weather, and he even thought i t  best to take mrp a t  
Holstein or Meclrlenbnrg; but, unfortunately, we did not know to whom 
to apply, and I thought it useless to go there. 
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To neglect nothing, I wrote to Messrs. Kupnert & Sons, in Hamburg, 
the address given by Mr. Hessel, to obtain more informattion about the 
places where we could get carp. The reply was it would be useless to 
go there, as we could get none at  this setson, and not before November, 
and, besides this, none but the genuine scaled carp are raised in this 
part of Germany. 

After considering all these circumstances, I thought it best to go to 
Wiesbaden, where we were sure to get three diEerent kinds, common 
carp, mirror carp, and goldorfe. To go to Hungary was too far, and 
my time would scarcely have allowed it, and at  all the other places we 
would have obtained but a single kind. 

You had desired to get carp and its varieties, and as I had hoped to 
get naked carp at Briclreburg, I thought it possible to get all three kinds, 
and' goldorfe as well. Of the latter you did not write, but Mr, Hessel 
seems to have brought some over, although in your letter you speak of 
only goldtench (Cyprinus tinea-aurata). 

We started on the 14th (Sunday) to Brickeburg, which lies nearly on 
the route to Wiesbach, but all my endeavors to obtain a supply of naked 
carp were fruitless. 

I n  the pond near the principal castle we saw a great many naked carp, 
among them fellows of about 30 pounds weight, but the Hofniarshall and 
the Oberforestmastw, the only persons who would have power to let 
us fish with a hook, were absent, and no one could allow us this privi- 
lege. 

In the afternoon we drove to Heesen, a village in the neighborhood of 
Brickeburg, where, also, my efiorts were fruitless. Mr. Bodeman, the 
superintendent of these fisheries, tried (after we went away) to catch a 
supply by hook and net, but without success; and you may be sure he 
did what he codd. 

In the evening we went, by the way of Hanover and Frankfort, 'to 
Wiesbaden, where we arrived at  11 o'clock a. m. the 15th. I went 
immediately to Mr. Kirsch, the director of the Nassauische fishery estab- 
lishment. We went on Monday with him to Hochst, near Frankfort, 
where there is a second establishment. To my p e a t  regret, there were 
fewer mirror carp than he thought, and, in consequence of the extremely 
hot weather, he dared not r u n  the water o$ and, as there were small 
islands in the pond, the fish escaped the net. * We could only get common 
scaled carp and goldorfe. 

The latter, I told sou, is not a genuine species, but a red variety of the- 
aland or nerfling (Idus melanotue), just as the goldtencli is of the com- 
mon tench. Although Mr. Kirsch, who has hatched goldorfe for eight 
years, is convinced that it is a valid species, scientific people do not be- 
lieve this ; neither do they consider it as delicious a fish as the genuine 
species. 

The aland is not valued very highly, but, on the other hand, Mr. Kirsch 
has kept this variety for eight years, and they are very dear, being very 
rare. 

. 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 223 

You may reckon at  all events the golclorfe to be a rare fish, and if 
Mr. Hessel has brought them over, you possess one of the rarest of our 
fishes, There may possibly be found considerable difficulty in hatching 
them. You should keep them in small ponds apart from all rapacioiis 
fiuhes. 

In  accordance with with Mr. Welsher's agreemeuts we procured- 
Marks. 

30 small orfo (yearlings), at 1.70 marks - . - - - . . . - - - - - - - - - -. . - - - -. . . - - _ _  .. . . . . -. 66.30 
5 middle size orfo (2 year olds), at 3 marks . - - - - - - - - - . - - . -. -. . - - . -. . - - -. . . -. 15.00 
G largo orfe (4 aud 8 year olds), at 6 markA ...--. -.-. -.----. ....-.- - - - -  .._... 36.00 

50 small carp (common scaled), at 50 pfennig8 . . - - -. - - . . . - - - - - - - - . - - - - - . . . - -. 25.00 

142.30 
We started with them in three tin cans (borrowed from the estab- 

lishment a t  Wiesbadon), on the morning of the 17th, with the express 
steamer from Bieberich to Cologne, whore we arrived at 5.30 p. in. 

It 'was the hottest dn,y we had had during the summer. The thermo- 
meter (Reaumur) indicated 270 in the shade (950 I?.). It is needless to 
enumerate the qifficulties we encountered in the care of the fish. 

Mr. Welsher supplied them at short intervals with fresh water from 
the Rhine, and with great trouble I obtained a piece of ice, otherwise 
me shouIc1 havo lost all tho fishes within the first hour. Wtny of them 
turned on their backs, but fresh water and ice revived them. On reach- 
ing Cologne, we had lost only two of the carp. 

A t  Cologne I had some trouble to get tho fish into the baggage-car of 
the express train, as this is not allowable in this country; but I spoke 
t o  the superintendent, who mas kind enough to allow it. I ordered by 
telegraph fresh mater to be ready at the few places the train stopped 
longer than three minutes, and so, with great trouble and much fatigue, 
me arrived at  4 o~clock a. m. on the lSth, the fish being all in good con- 

Here, in Bremen, we havo deposited them in a fine marble water 
reservoir, where they continually get fresh cold water, so that they are 
in first-rate coIidition. Mr. Welsher will go on Wednesday (25th), as tho 
Saturday steamer is so crowded there is no place for him. I have no 
doubt he will bring over the fishes safely, being provided with fresh 
water and ice. 

I was disappointed to find that the cerp we got a t  Wiesbaden were 
not a fine and good quality, as they are indeed hybrids between the 
carps (Cyprinus carpio) and the karausche (CYpri?LUS carmsius) or bra&- 
sen (e. Brama), a forin which is very common and of little value, hav- 
ing do0 many bones and too little flesh; but when we mere at wiesbe. 
den we did not see these smaller Ones Only as they were swimming 
through the water, and I could not oxsctly distinguish what kind they 
were; It may be that Mr. Kirsch did believe his carp were fine ones, as 
genuine carp are indeed rare, but, this hybrid one is common. 1 regret 
that the carp are not good, for which I will be wholly responsible; but, 

' dition, as the night had beeu COOL. 
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as I have said before, I did not set3 the carp before they came to Bre- 
men, as while me mere at the establishment they could not catch a single 
one, so we trusted Director Kirsch, who said they were first-rate. 

Besides these two kinds of fishes, Mr. Welsher will bring with him 
fifty hybrids between Cyprinus carpi0 (good rape) and C. auratus which 
we mill get, as I told you in my last letter, from Nr. Wagner, a t  Olden- 
burg. 

This hybrid is a good one, grows to 4 to 7 pounds, has a fine flavor, 
and will be a, prolific species, as it has been crossed with fine carp. 

This is all I could do to procure you fish now, but I will be able in 
November to send you fine first-rate carp of all varieties, as they can be 
carried then without a man to especially attend them. 

# 1 # # # # # 

’ Yours, very truly, 
0. PINSOH. 

I received your letter of August 20, including Mr. Hessel’s ; but letters 
reach me here even if my name is not correctly written, as I am w-ell 
known. So it was not necessary to send the letter again, though it was 
cautious. 

I received after awhile some information from Director Kirsch, at 
Wiesbaden, in regard to the goldorfe. They spawn in June and July, 
depositing their eggs on roots and small twigs of trees, from which mate- 
rial a mall is built acrom the pond, which measures, perhaps, 25 to 30 
long and 15 to 20 broad. As Boon as the eggs are deposited the year- 
old fishes must be removed, because they eat up the eggs themselves; 
this is an important fact. 

I n  regard to the tra,nsportation of carp, I think, aftcr my experience, 
they can be carried even in hot weather (as we were out the hottest day 
of the whole year) if one has sufficient means to arrange things before, 
as ice, fresh mater, &c. The ride on the railway did not injure the fish 
as the mater had motion, but should be made only at  ni@t when it is 
cool (our uights are cooler than in America); during the day they ought 
t o  be kept quiet to refresh them. The worst part of it was not getting 
the carp, for, I think, we could have brought them all in safet,y. 

If you should want a supply of fine carp, I could procure you all three 
kinds, but I ought to have complete instructions and power long enough 
beforehand to make all preparation; then I mould go myself to places 
in Bohemia and Silesia when fishing commences in order to choose, my- 
self, every specimen, so that you would get true carp. Naked and mir- 
ror carp are, as you know, only cultivated varieties and not genuine 
species. Some piscicultwists prefer these carp as being more valuable, 
bu$ others consider them of lass value, as they grow slowly and are not 
good for propagation. 

The tench is a fish which I recommend you highly, being hardy and 
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thus easy to transport. In  case yon want ca rpqp in  mi t e  me early. I 
think the following way would be best and cheapest: I mould go after 
the carp to the ponds where they are caught, taliiug with nlc :~11 assist. 
ant to carry the fish to Brenien, and I would settle with t h e  Lloyd Corn- 
pany and with the captain of the steamer-some of w1ioin I lrnow per- 
soually-offer him a reward in order to have one of the crc\v looic after 
tho fishes several times a day. As the weether is cold in Novrmbel-, 
the fishes will require no other attention than fresh mater occasioll:b1ly, 
and this can as well be given by a coIuIuOn sailor. When tlle steamer 
arrives p n  could send an  esperirnced ma11 t o  convey them to tlleir 
place of destination. In  this wiy the expense would be inuch climiI1- 
ished, and I shall be able to hare the necessary funds hei-e. You will 
trust me to  do all 1 cm, just as I did this time. But nom circumsta~ces 
were against ii)e, aiid I regret that I was not better able to fdfill your 
expectations. But Mr. Welslier will tell you that I neglected nothing. 
As I lime told you before, the carp we obtained are not true carp, but 
a hybrid form; it will be of less importsnce if Mr. Welslier does lose them. 
They were injured in catdiiug, not beiug handled carefully, some of them 
showing spots destitute of scales, :tmd these specinlens will surely 
starve. Such fish, when they lose slime and scales, are sure candidates 
for death. 

In  regard to the shad, Mr. Welsher mill tell yon. After his statement, 
I am siire the cggs were spoiled before they reached the steamer, so 
that it would not be correct to  sag they died at  sea. As the hatching 
apparatus of Mr. Green is no clonbt perfect, I see no reason why the fishes 
could llot be hatched on the roilto. It has never bwm tried before to 
carrg sllad eggs by railmay, arid experience Itas shown that this spoils 
the eggs, as tlley are too delicate to endure the slioclrs. But I believe 
if they taken domil the Hudson in B small ste:bmer they would 
reacll tile L l o y ~ ~  steamer in safety, and, with Messrs. Welslier arid Green, 
1 be]je\ro tlley would ]lare been hatched 8UCCCPSflllly. S O  if there iS 
conrmage enough to  try tllem the third time, it will be successfiil. 1 know 
you 1l;Lve Intic11 perseverarlce, ant1 I :m in hopes tllilt next year YOU will 
njmgo a new experiment. In this case it \votlld be befit not to tnlre inen 
wllo ha,re alreaciy crossed the ocean. But I will say 210 Inore on this 
suoject a t  present. 

I hope this letter will give sou all tho information you wish, and 80.1 
will close. Accept my best coinplimeiits and tho expression of my kind- 
est regards. 

Ever yours, very truly, 

Bull. U. 8. F. a., 81-16 
0. FINSCH. 

march 24, 188%. 
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TIRE W I N T E R  R A D D O U I L  LFISUERY O F  N E W  ENGLAND. 

B y  6. B H Q W N  GQQDE and C A P T .  J. W. C O L L I N S .  

The winter fishery for the capture of the haddock, Melanogramnus 
uyle$azis, is carried on chiefly from the ports of Gloucester and Port- 
land, though participated in to some extent by vesscls from Portsmouth, 
Smainlmott, and Boston. Although haddock are caught in large quan- 
tities, from spring to fall, by numerous vessels and boats employed in 
the inshore fisheries between Portland and Philadelphia, the winter 
haddock fishery is peculiar in its methods. I t  is of comparatively recent 
origin, dating back about thirty years. We are told that in 1S60 im- 
mense qnantities of haddock were caught on the trawls in Massachu- 
setts Bay, and that a petition was prepared by the Swampscott fisher- 
men asking for a lam which should prohibit trawl-fishing, on the ground 
that this rriethod would soon exterminate the haddock. It! is impos- 
sible to trace with any degree of certainty the steps in the historyof this 
fisher), since it is pursued for a fern months in the year only, by vessels 
otherwise occupied a large portion of the time. Since the fish have 
a l m p  been disposed of in a fresh condition, they have been less care- 
fully recorded. 

FISHING GROUNDS. 

The winter haddock fishery is prosecuted, from October to April, on all 
of the iushore ledges and the nearest of the off-shore bnnlrs south of Sable 
Island bank and north of Sandy Hook. The principal haddock fisheries 
are, however, located north of Cape Cod. The depth at  which the fish 
are taken varies with the locality, but is within the limits of 26 arid 90 
fethoms; usnally in water deeper than 30 fathoms. 

In  the Pall, when fjsliing first begins, the ~~essels set their trawls along 
the coast from Nantncliet Shoals to Grand Menan, in 30 to 90 fathoms 
of water. On the outside of Cape Cod the fishing is within A to 15 miles 
of the shore; in 3Iassacliusetts Bay, principally on the outer slope of 
Middle Bank and the southern slope of the shoal ground that lies to the 
eastward of Capo Ann, usually called ‘(the Southeast,” the eastern 
part of t h e  sho,il water on Jeff’ries Ledge, and along tlie coast of Maine 
mithin 30 miles of the dore,  especially about Monhegan Fall, South- 
southwest and Western Ground. Pishiiig in this region coiitinues until 
midwinter, and is kept up by a smaller class of vessels, such as those 
hailing Irom Portland, throughout the whole season. In the latter part 
of January and in February the larger vessels, comprising the major 
portion of the Gloucester fleet, strike farther out to sea, fishing upon 
George7s Bank, usually in 25 to 40 fathoms, near the localities freauented 
by the minter cod-fishermen, and also on the western part of tlie bank. 
They also fish on BrowdsBank, in water about the same depth, and on 
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Le Have and about Cape Sable. The fishing on Le Have Bank for had- 
dock was first attempted in the winter of lSSO-’Sl.* This fishery has been 
attended with the greatest success. Fishing continues 011 these outer 
banks until the cud of the season, when it is time for the ressels to 
engage in other fisheries. 

THE. FISHERlKEN. 

The fishermci~ mho take parts in this fishery are usnally piclred m ~ 1 1  

froin the Gloucester fleet. A large portion of them are engaged in the 
mackerel fisliery in the summer. 

This fishery requires as mnch drill, pluck, and endurance as the Ilali- 
but fishery, and men are selected in both of these fisheries on account 
of similar qnalificatioiis. Xot urifrcqueri tly the same crew mill remain 
with the vessel in the sumiiifr n~lien sile is in the mackerel fishery, and 
in winter when she is in the haddock fishery. There is SO much compe- 
titiou among those mho desire to ship with a good skipper that very 
often his entire crew list is made out five or six months in advance. 

THE VESSELS. 

The vessels composing the winter hadclock Beet m e  chiefly the 
staunchest and swiitest of those which in summer engage in the iuwck- 
ere1 and cod fisheries. The Portland fleet is made Lip of a slnnller 
class of vessels, averagiug Srom 36 to 40 tons; these in summer itre en- 
gaged in the mackerel or shore fisheries. The few Xwampscott and 
Boston vessels which take part in tho miuter haddock fishery are market- 
meii and maclierelmen in the summer. 

Tho rigging of the haddock catchers is precisely similar to that of 
the ha;libut catchers, with the oxception that very few of them carrj- 
gag-topsails and riclingsai1s.i Their outfit of nnutical instruments and 
charts is, as might bo expected, less complete. 

Since the hadclock vessels are rarely, if erer, an’chored on the fishing 
grounds, thejr. arr;bngerneitt of’ cables and anchors is very different from 
that in use in the h;dibut and George’s fleets. They usually have 
chain cable on their starboard side, and upon the port side ;L cable 
similar to tliet used by the George’s and halibut ressels, from 160 to 
225 fia,thoms in length, which is stowed in the fore hold. Olio end of 
this cable is bent to the aiichor and the other passes down through a hole 
in  the fore hatch and is coiled below in tho Sorehold. The anchors are 
like those used 011 (( Georgesmen.” 

The deck is arranged in a manner different from any that has yet 
been described. There is usually a single gurry-pen forward of the 

* Capt. 8. J. Mortim, of Gloucester, writes, under date of May lo, 1881, 38 fd1on.a: 
“Tho lirst vcsscl that wcnt t o  Lo I~:%w Ihmk for haddock was tho schoollor Martha C., 
of this port. 

+Since 1879 many of the largest vessels of the Qloucester fleet have beon einploged 
in huddock fishing; theso generally c w q i  riding-sdls, and ln:bng h f i ~ o  g~C.:topsuilr. 

--- 

She modo hor first trip there last winter.” 
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house, and the space between the sides of the gurry-pen and the houso, 
and the rail on either side, is so arranged that i t  can be divided into pens 
for the reception of the fish. Three or four pens inay be placed on each 
side. 

The remaincler of the deck is clear, but there is a booby-hatch over 
the main hatch, through which access is gained to the bait-room. 

The liaddoclr cetchers do not ordinarily carry davits or a reefing- 
plank. The mainsail is provided with an “out-hauler7, or patent reef- 
gear, which answers the purpose of n reef-tacltlc and caring, and fa- 
cilitates the process of reefing froin the deck. A few of the larger res- 
sels, however, are provided with davits and reefing-planks. 

The space which in a 
halibut catcher is occupied by the forn.ard ice-house is liere taken up by 
the bait room. The bait-room is sometimes, but iiot always, bulkheaded 
off from the fore hold. It is one large cohpartment, with rough board 
benches all around, qxi wliicli &he men sit while baitiilg their trawls. In 
the center stands a stove. In this room the fishing-gear is always 
stowed when not in use. The after hold is geiierelly fitted up with pens 
resembling those in the after hold of a halibut schooner. In  these pens 
ice is carried when the vessel is malting long trips. When large fares 
are obtained, part of the fish ale stowed in the bait-room, which, on the 
larger vessels, is so arranged that partitions can be built in it by sliding 
boards into grooves. The haddock schooners carry a larger amount of 
ballast than those of any other class ; a vessel of 50 tons requiring 30 
or 35 tons of ballast. 

. The arrangement of the hold is also peculiar. 

THE APPARATUS AND METHODS OF THE PISIIERY. 

Dories.-The larger haddock catchers cerry six dories, the smaller four 
or five.* Most of the dories used in this fisherg are deeper and wider 
than those in any other fishery, and are built specidly for the purpose. 
The ordinary dory i8 also frequently in use. These dories are 14 feet 
in length. When on cieck they are nested in the ordinary manner, two 
or three on a side, and are stowed nearly amidships on each side of the 
booby-hatch, not nested close to the rail, as is the practice upon other 
vessels mrrying dories. A liadclock dory ready to leave the vessel in 
order to set its trawl is provided with the following articles in addition 
to the trawl-lines : Trawl-roller, two pairs woollen nippers, dory-knife, 
gob-stick, gaff, bailing-scoop, thole-pins, two pairs of $foot ash oiirs, 
buoys, buoy-lines, anchors, arid black-balls. 

TrawEs.-The haddock triiwls have the ground-line of tarred cotton, 
of 14 to 18 pounds weight to the dozen lines of 25 fathoms each in 
length. Hemp is occasionally u ~ c d ,  especially by the Maine vessels and 
by some of the I rkh  vessels froiri Boston. The gangings are of white 
‘I Tho haddoclc-catchcrs of Maim and some of the ports iu Massachusetts, fishing 

with “sing10 do~jes,” carry ono for each man besidrs the skipper and cook. These 
boats are 18 feet long, aud managed by a tiiiigle fisherman. 



BULLETIN 01” THE UNITED STATES FISH COMMISSION. 229 

or tarred cotton, in weight about 4 to G pounds to the 300 fathoms of 
line. They are about 2 feet in length, and are fastened to the gronnd- 
line at  intervals of 34 feet. The manner of fastening the gangings to  
the ground-line is different from that upon tlie halibut trawls.* The 
hooks are numbers 15 or 16, center draught, and eyec1.t The hooks are 
fastened to the gangings in the same maliner :LS on the cod trawls. The 
haddock t8rawls are coiled in tubs, siiilihr to those enlplopd in the 
Qeorges fishery. A flour barrel, sawed off above the lower quarter 
hoops, is used for a tub. Each tub of haddock trawl contains 500 hooks, 
or about 292 fathoms of ground-line. Each dory is provided with six 
or eight tubs of trawl, and two to eight of these tubs of line are set at 
once, as the case may require. Sometimes oiily two or three tubs are 
set a t  a time, and several sets are frequently made in a day when the 
weather is suitable. 

One of the anchors is similar to those used upon the cod trawls, while 
the second anchor is often of the lrillick pattern. The buoy-line is the 
same as in the cod or Iialibut trawl, and its length is 15 ,to 30 fathoms 
inore than the depth of mater in which it is used. The buoys are simi- 
lar to those used in cod-trawling. Each buoy at  the end of the trawl 
has :I black-ball upon it, and a middle buoy, without a stafY or black. 
ball, is also used$ when the whole length of the trawl is set.§ Instead 
of the regulation keg buoy, a “kit” is sornetiines used by the haddock 
trawlers. 

Bait.-When it can be obtained, the principal bait used by the haddock- 
catchers is ineuhaden slivers, salted. This is considered the best bait, 
and it is said th:Lt haddock will often bite at this when nothing else will 
tempt thein. Tl~e trawl-hooks, ~ l i c i i  t’his bait is used, may be baited 
days, or even weeks, in advance, while the vessel is waiting for a chancu 
to set. When fresh bait is used, the trawls can be baited only a short 
time before, indeed, ouly a few hours before tliey are to be set. 

Fresh herring is also used for bait, though to a coiiiparatlvely limited 
extent, until \vitliin the past two or three years, when they pave been the 
prillcipal bait relied upon, ns a sufficient qilaUtity of menhaden could 
not be procured. 

Capt. S. J. Martin, of Cloucester, writes: “Five or six years ago 
pogie sIi\-ers were exclusively used for bait by haddoclr fishermen, but 
for tho past two winters none of these could be obtained, and lllackerel 
and herring have been tho 1mincipal bait. The first vessels that stated 

fastened either by tucking and hitching O r  by 0 Bilnplo hitch nrouild 

t Tho Iris11 fidmr~:.en of Boston sornetimos 1188 5 galvanized hook of tho same size 

$ This j, to aid the fisl~ormcn in recovering their trawls in 0880 they ere parted at 

$ When t,he trawls are set in shalhv meter There thoro is a rocky bottom three or 

Tlloy 
tho grouud-line. 

without nu eye. 

either end. 

four middle buoys m e  sometimes used. 
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in October (1880) took fresh mackerel for bait. When the herring came 
on the coast, or were brought to Gloueester frozen, they were the bait 
depended on by the haddock catchers.” 

I n  cutting up menhaden slivers for haddock bait, sections are made 
trapezoidal or square in form, with a surface area of about a square inch. 
One of these pieces is placed on each hook, and as the hooks are baited 
the line is coiled in the tub, tlie hoolis being placed around on the side, 
points up.* When the fisherman is ready t o  bait his trawl he sits upon 
his bench with the empty tub between his legs and the trawl-line re- 
moved from the tub and turned right side up in front of him, his bait 
being in a buclret at his side. In his left hand he takes eight or ten 
pieces of bait, and with both hands he pulls the line towards him, coil- 
ing it in the tub after baiting the hooks ; he places them in the tub in 
the manner just described. 

Ars is always the case where a number of men are working together 
a t  the same employment, there is sharp competition among the meu as 
to who shell be the first to get his trawl baited. The average time con- 
sumed in baiting 500 hooks is from 45 to GO minutes, thougli the most 
skillful men have been lrnown to accomplish the task in half an hour. 
It will be seen that the labor of baiting three or four tubs, which falls 
daily to each man when the fishing is good, occupies a considerable por- 
tion of the day, or, rather, of the night, Rince the baiting is iisually done 
a t  night. In baiting at  night each man has a lamp of peculiar pattern 
which is fastened to the edge of his tub by a hook; sometimes the trawls 
are snarled, and tlie whole night is devoted to clearing and baiting 
them. A man will go into the hold to bait after the fish are dressed in 
the evening and perhaps not finish his task until daybreak, when it ie 
time to go out to set again. 

Metkods of fishing.--hs has been remarlred, the haddock catchers never 
anchor on the banks when fishing. The usage in this respect has greatly 
changed within the last few years. When the fishery was less extensive 
and was carried on entirely upon the iiishore grounds they were acciis- 
tomed to anchor, set their trawls and under-run them, but now the trawls’ 
are all set while the vessel is lying to waiting for the dories. This opera- 
tion is called ‘isetting under mil,” and its successful performance is one 
of the most complicated evolutions performed by vessels and boats, re- 
quiring a high degree of skill on the part of the men on the vessels and 
m the boats. 

Let us imagine ourselves on the declr of a haddock schooner a t  day- 
break approaching Jeffries Ledge; the slripper, having first sounded 
and obtained the desired depth of water, decideR to nialco a set and 
gives the order, “ Get the top dories ready,” at the same time indicating . 
how many tubs he thinks it; desirable for each dory to set. The four 
men to whom the two top dories belong adjust the anchors, buoy-lines 

*The Irish fishormoll of Boston placo their trawls in baskots, coiling tho line in on0 
-~ - 
part and putting the baited hooks in another division of tho basket. , 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 231 

and buoys which are already in the dories, and also place in them the 
other necessary fishing-gear. The dory-tacldes are then hoolied on, and 
the boats are swU11g over the side of tho vessel. The middle dories are 
then equipped in a similar manner by their respective crews, alld as 
soon as these are ready the top dories are dropped into the  water and 
paid astern and tho middle ones are swung over the side, tile bottom 
dories being then prepared for action in tlieir tnrn. The middle dories 
ibre now dropped do\\n and paid astern with the others, and tlie bottom 
dories are swung upou the sides and are ready to bo lowered at  the 
proper moment. Eight uieu take their phces in the dories towing 
astern j perbps, in  fact, tlio four men belonging to the top dories are 
already tliere and ready to set. 

Tlie skipper now gives the order to one of the dories that was first 
put out, “Throw out your buo~,!.,’ This being done the dory tows astern 
of tlie vessel until the buoy-line runs entirely out; the men in the dory 
thcn sing out, (6 Let. go the painter.” Tile dory is cast off and they begin 
to sct their trawl in the ordinary manner, their course usually being to 
leeward, and nearly at  right ;mgles with the direction of the vessel. 
This operation is repeated in succession with each boat: the last dories 
dropping astern after the others hare been let go. Sometimes when 
the wind is moderato and it’ is practicable, all sis dories are dropped 
domn before the first begin to set. The boats liaring been let go iu t,he 
manner described, are thus left scattered along in the wake of the 
schooner at; iiitervds of 100 to 200 fathom, the first and the last dory 
being from three-quarters of a mile to a mile and a half apart. , As soon 
as the dory has been dropped, the vesscl keeps off aud runs to leeward 
ant1 is ready to pick up the first one SOOD as her trawl Itas been set, 
a11d the others in regular succession. The time occupied in setting the 
tre\\.ls under 

Whcrl the dories are piclred up, a part or all of them are taken 011 
declr arld 6110 vessel immediately begins to ~ o r k  back towards the 
me;Ltlier buoys; R,S soon as the weather buoys are reachcd, the boats 
are usu:blly clroppecl again in the mamier already described and the nien 
begia hauliug. This second evolution occupies from one hour to an 
hour and a half, according to the streigth of the wind and other c1r- 
cumstsnces. As the dories are dropped a Second t’iuie they find them- 
selves a t  tho very place wliere they threw ororboard the first arlc~lor 
and a mile or two to tlie windward of the place wliere tIicy dropped 
their last anchor. They are now able to haul to the leeward, which is 
easier than hauling to the windward and is mor0 advaiitagcous to the 
fishing, since the tender-mouthed haddock are 1 ~ ~ 8  liable to drop from 
the hooks of a traivl when it is slack than when i t  is taut. 

For tho dories to  haul their trawls occupies froui one to  four liours, 
according to t h e  length of the trawl, the number of fish on t ~ ~ o  books, 
and the state of the weather. While the dories are hauling, the vessck 
is lying-to with the jib to wiiiclward m d  drifting back and forth aloug. 

varies from half 011 hour to an hour. 
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t h e  line of boats, waiting for the men to finish hauling their trawls or 
signalize, by raising one of the oars, that they have a load of fish and 
wish to be taken on board. After the lines liare all been hauled the 
dories are :&gain taken on deck, unless another set is to be made on the 
same ground. When the dories set the whole length of lines i t  is very 
unusual for a vessel to make more than one set in a day ; sometimes, 
however, a smaller number of lines is set and the operation is twice 
performed. In exceptional instances, after the whole string of tabs has 
been once set, a smaller number, perhaps a tub to each man, is set in 
the latter part of the day. 

The operation of shooting alongside of the dories and picking them 
up is one of tile most difficult feats of seamanship which can be accom- 
plished by a fishing schooner. 

The haddock trawls are often set in rough weather arid a t  times when 
tliere is what \vould be called a strong whole-sail breeze, and, occasion- 
ally, when it brows hard enough to niake i t  necessary to reef the sails. 
After the trawls have been set ant1 the vessel worlied back to the 
weather-buoys, if tlhe weather looks at  all threatening, it is customary 
to take the bonnet out of t’he jib and put a reef in the mainsail, 80 that 
if the wind should increase while the trawls are being hauled the vessel 
caii be managed by the skipper and the coqlr-the only men left on board. 

As might be expected, men are sometimes lost in this uiethod of fish- 
ing, the losses being occasioned by sudden snow-storms which cut the 
dories off from the view of those on board of the vessel, or by heavy 
squalls which render it impossible for the schooner with only two men 
on board to go through the necessary evolutions. 

It shoolt’l be stated that the evolution of setting under sail is varied 
at different times aull by different skippers, but that the differences in 
the manner of performing the evolutions are not of much importance, 
aud that the most conitnon method is that which is here described. 

Wllen fishing on George’s Bank, t,he Gloucester haddock vessel. b * ‘ire 
obliged by the force of the title to resort to another method of setting, 
which is culled c r  double-banking the trawl.” The title is so strong that 
the trawls cannot be set in the ordinary way, for the buoys would be 
carried beneath the surface. Two dories are therefore lowered at  once, 
and jointly perform the act of setting; only two tubs are set by eaoh 
pair of dories. The set is macle in the following manner: The men in 
one of the dories hold fhst to the weather-buoy while the nieii in the 
other dory set the trawl. After the trawl is out, the dory which sets 
it holds fast to the lee buoy until by some signal, such as lowering the 
jib, the skipper of the schooner gives the order to haul. The trawls are 
left on the bottom 15 or 20 minutes before they are hauled. The men 
in the two dories begin to haul simultaneously; the anchors are tbus 
first raised from the bottom and presently the biglit of the trawl and 
the two boats drift along with the tide, the ilistance between them grad- 
ually narrowing a8 they haul. 

Haddock are often found so plenty on George’s that ib ie not nec- 

I 
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essary to set more line at  a time, even were it easier to  do so, since a 
single tub of trawl will often bring up enough fish to fill a dory. Sev- 
eral sets of’ this kind can be made in a day, when the weather is favor- 
able. 

Some of the Maine and Smampscott vessels send out only one man in 
a dory; this usage is called “fishing single dories,” and is, OS cotirse, 
practicable only in comparatively moderate weather. 

THE: NANNER O F  CARING FOR TBE PISIT. 

As the fish are bronght alongside they are pitched into the pens 
already described. A s  soon as the dories are discharged end taliell on 
deck, and the vessel is under way, the inen begin to  dress tlie fish. The 
process of dressing differs eutirely froin that of dressing cod; there 
are no dressing-tebks or dressing-tubs. The iuen distribute theiiisclws 
among the pens. Four or five nien are engaged in ripping tlie fish, this 
operation being performed by seizing the fish by tho eyes OF S O l t l e  part 
of the head with the left hand a i d  ripping them clownrvartl froin the 
throat. The remainder of the crew occupy themselves in ta:iliing out 
the livers and row, which are sared in barrels separately, aiid in  reiiiov- 
ing the viscera. The fish are washed by pouring buckets of water over 
them as they lie in the pens or on deck, and are packed awr:~y in the 
hold or left on deck, unless, on account, of distance from the land or 
mildness of the weather, it is necessary to ice them, in which case two 
or three inen go into tho hold and stow the fish away betweeti l a p r s  of 
ice. The fish are iced with greater or Iess care, accortling to the length 
of tiiiie expected to elapse before t’he arrival of the schooner a t  the mar- 
ket. AI1 the T;essels going to LO I-Tnve, George’s aiid Cap0 Negro carry 
from five t o  six tons of ice each trip. 
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$17,765, the crew sharing $765?’-[Cape Ann Advertiser, February 10, 
1882. 
‘‘ The new schooner Dido,’ recently built at Essex for Mr. George 

Steele of this city, has been eugaged in t,he haddock fishery just one 
month to-day, during which time she has  made three trips, stocking 
$3,750. On her last trip she stocked $1,400. Her crew shared for the 
month, $135 each. The ‘Dido, is commanded by Capt. William N. 
Wells. Schooner ‘Richard Lester,’ Cspt. Ozro B. Pitch, on a recent 
haddock trip stocked $1,100.”-[ Cape Ann Advertiser, February 10,1882.1 

The largest haddock fare ever landed was that of the schooner 
‘Martha C.’ of Gloucester, Capt. Charles Martin, which arrived a t  Bos- 
ton on Friday from a Georges haddock trip, and weighed off 93,000 
pounds haddock, stocking $1,043, the crew sharing $91, the result of 
two-and:a-half days, fishing. Absent ten days. This was tho largest 
catch and best stock ever reported in the haddock fishcry.-[Cap Ann 
Advertiser, February 24, lSS2.1 

The catches of the average Portlancl and Boston vessels were not, 
probably, more than half as great. The “Martha C.,” before alluded to 
in thirteeii hourd fishing in the winter of 1S80-’81 caught 90,000 pounds 
of cod and haddock. The total amount of haddock carried into Boston 
in 1870 was 17,000,000 pounds; of this amount probably a t  least 
13,000,000 were obtained by the minter haddock vessels. The total 
yield of this fishery does not, probably, fall below 18,000,000 to 
20,000,000 pounds. 

RUNNING FOR T€IE MARKET. 

No class of vessels, not even the halibut schooners, take more risks 
in running for market than do the haddock schooners. It is of the 
utmost importance to them to reach the market with their fish in good 
condition, and, if possible, to be in advance of other vessels engaged in 
the same business. In the stormiest of weather all sail that they will 
bear is crowded upon them, and harbors are made eveii in heavy mow 
and fog, The trips are short, averaging frequently not more than two 
or three days, and rarely louger than a week or ten days; they are, there- 
fore, constantly runuing for the land, aud are more accustomed to making 
the coast than the halibut vessels, and become so familiar with the har- 
bors, most frequently resorted to, especially with that of Boston, that 
they are able to enter them when 110 other vessels, probably not even 
pilot boats, would care to make the attempt. What has already been 
said about the dangers encountered by the halibut schooners will apply 
as well, in its fullest extent, to tho haddock schooners. 

THE MANNER OF OUTFIT. 

In tho winter haddock fishery every man supplies his own dory and 
outfit complete, besides paying his share of the provision bill. I n  the 
settlement of the voyage, the vessel draws one-fourt,h of the net stock, 
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or, in the case of the older vessels, according to the old system, only 
one-fifth, after certain stock charges have been deducted for bait, 
ice, wharfage, and towage. The remaining three-fourths or four-fifths 
of the net stock is divided equally among the crew, the owner paying 
the skipper’s coinmissioli or pwcentage from the vessel’s quarter. The 
avemge share of the Gloucester crews for the winter of 18sO-981 was 
about $290. The most successful shared $500 to $550. The largest 
stock ever rnade iu oue day’s fishing in the winter shore fishery up to 1880 
was that of the “Eastern Queen,)’ of Gloucester, which carried to tho 
Bostou market, in 1873, 25,000 pounds of haddock, and stmked $1,100. 
This vessel also made the largest stock of that season, realizing in five 
months $10,250 clear of all expenses, the crew shariiig $550 each. The 
crew of the schooner “David J. Adams,” in March, 1881, shared $107 
each in a ten days’ trip in the haddock fishery 

THE HADDOCK FISIIERY F I F T Y  YEARS AGO. 

A writer in the Fishermen’s Memorial and Record Book thus de- 
scribes the haddock fishery in the early part of the present century : 

“The fitt,iug-out of the Beet for the haddoclr fishery coinnienced about 
the first of April. The first move was to ruu tlie boats on the beach, or 
landing ;LS it VAS then called, and have them calked and graved. Tho 
latter process consisted in applying a coat of pitch to the bottom arid 
burning it down with a tar-barrel, which gave a smooth and glossy 
surface. 

The time occupied in making a liaddoclr trip was from two days to a 
meek, the fish being mostly taken 011 Old Man’s Pasture, Eeart’s Ground, 
arld Inner Ban]<, about twelve miles off Of Eastern Point. The fish were 
talien to CharIestowIi for B macket, ~ n d  purchased by the hawkers- 
among \Thorn were Johnny Harriden, Joe Smith,  Isaac Rich, and others, 
who took tlleln OveP to Boston in hand-carts and retailed them at a 
good profit. Tho codfish were generally salted. Tho sm:bllest wore 
cured for the Bilboa marlrot, and the largest ’IyOrB made illto dun fish, 
as they were called, for home consumption. T h y  were kept on tlie 
flakes several weeks, and thoroughly dried until they became of a red- 
dish color, and mere highly esteemed as an article of food. The haking 
season commenced in July, and the pollock fishery was prosecuted from 
September to the middle of November. Each boat Carried three inen- 
skipper, forward hand, and cook, mho went at the halves, as it  \vas 
called, the crew receiving one-half the gross stock, m d  the owner8 the 
balance.” * 

* Flshermen’8 Memorial and Record Book, Glououstor, 1873, p. 73. 

Painted bottolns in those days were very rare. 
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THE PEtQTOIQA A N D  PEZOTQPIEYTEB UOJBXDEREQ AB T X E E  PRI- 
MAPLY 8 I Z  PNZBHXSEOT SOEIrlBCE QP THiE B’OOPP OW PISPSES. 

B y  JQEZN A. BYDER. 

In the course of observations made during the last few years the 
writer has been more and more impressed with the importance of the 
Protozoa and Protopbytes as an indirect or priinary source of mnch of 
the food constimed by man. This is notably true of what is kiiomn as 
fish :md shell-fish food. As very striking instances of the truth of these 
propositions, vre need only to allude to the various edible species of 
the herriug family, the shad, herring, and sardine, the gill-r~~~lcers of 
which are inodified so as to enable thein to strain the minute living OF- 
ganisms out of the water which is passed through the mouth in respi- 
ration; tho menhaden or Brevoortia, which is of the siuno family and 
swarms along our coast, and which in its turn furnishes a large propor- 
tion of its food to the edible bliwfish, and SO serves this tyrant of the 
,sea as a strainer, elaborator, and :~~cuinuIator, as it were, of the rniiiuter 
life of the oceanic wastes which it inhabits. The oyster, in like manner, 
subsisting, as it does, entirely upon Protozoa, Ih toms ,  minute ciliated 
larv;~, &e., remintls us forcibly khat for some of tlie most savory lnx- 
uries of the table we are indirectly indebted to t,he evisteuce of count- 
less hosts of living marine beings;, which can be rendered visible only 
with the Iielp of a niicroscope. 

Co~npnratively Sew fishes appear to be able to utilize the protozoa 
directly as a source of food. The inost reinarkable exception to this 
rule was first mado lrnown by Professor S .  A. Forbes, of Illinois, who 
found the intestines of certain youug suckers or Catostomidn: packed 
with the shells or tests OS dif’Hugian rhizopods. In the Proceedings of 
the Academy of Natural Scieiices of 1’hilndeIphi:t for 1881, Professor 
Leidy states that upon exsininiiig two didos containing some of tho 
iutestinsl contents of young My.costoma ~nacrolepidotuin and Zrinayzon 
aucetta subinitted to him for exiiminiltioil by Professor Forbes he was 
ab10 to distinguish the shells of six distinct species of rhizopods or test- 
covered amoeboid Protozoa. The liabits of the fishes in question are, 
however, mud-loving, arid, since they are provided with B more or less 
suctorial mouth, it is easy to untlerstend horn they might readily con- 
sume large uunibers of these Protozoans vhera the surPdce of the ooze 
of the bottoms of the streams and pools inhabited by the fishes was 
favorable to the propagation a11d healthy oxistenco of tho former. 
In order to render the vsst multitude of Protozoa available a8 fish- 

food it is necessary that they be consumed by larger organisms, which 
in their turn may be consumed by tho fishes. Upon investigating the 
literature relating to the food of the sinaller crustaceans, especially of 
the Entomostraca which enter so largely into the food sapplies of most 

, 
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young fishes and very many adnft forms, I finii that the almost nnani- 
inous testimony of various observers is to the eEee.ct that these creatures 
are largely carnivorous, and subsist mostly upon protozo;k, or the ]OW- 

est grade of animal existence. In  proof o€ the foregoinp, the follo\\-ing 
extracts are liere introduced. 

111 his Natural History of the British Entomostraca, pago G of the 
introdnction, Dr. W.Bnird remarks: L L  I have 110 doubt, that most of the 
entomostraca :ire essontiihlly carnivoroiis, and I have frequrutly set311 
specimens of Cypris in their tiiiw, as soon as dead, attiwlrcd iminedia;tely 
by quantities of Cyclop  qundricorizis, wliicli in a few minutes had fast- 
ened tliernselves upon the dead ariiinal, m c l  were so intent upon their 
prey that they were scarcely frightened away from it by being touched 
with a brush. Jn a short time the Cypris iniglit be seeii lying at  the 
bottooi of the vessel, the valves of the &hell separated and emptied of 
its contents. Loeu\veiihoeIr arid De Geer not only maintain that the 
Cyclops qzmdricornis lives upon animalcnles, but tliat itt eren preys tipon 
its own youiig, a fact which I have also uoticccl mrself. Jurine asserts 
tlia t tlie Cyclops quadricornis is carnivorous Srom taste, and only lier- 
bivorous froin necessity ; while the Daphnia pztlex, he distinctly affirms, 
livcs upon auirnnlcales. Place a fern Ihtoiuostraca, such, for esnnq~le, 
as tlie Dnplmim, Cl~irocep7~ali~ Lyncei, Bc., in a vessel with pure, clear 
water, and only some wgetn1)le matters in it, mid they gradually he- 
come Iangnid, transparent, and filially die; but ]nix with this water 
some which contains ntimerous Infusoria, and tho Entomostraca will 
then be Been speedily to assume another aspect. TheF becoiiie livc4y 

. anc1 active, ant1 the opacity of’ their alimentary canal testifies sufficiently 
thc Ca118e of it. V\%en, incieed, we consider the airlazing qunntity of 
animals wllicll sqqrjn in onr ponds and ditches, and tlie detcrioration of 
the surl-oun(ling atmosphere w11 ich niight ensue from the putrefaction 
of tlleir (lead bodies, see a tlecitlecl fitlies8 in these Eiitoiiiostraca 
being carnilrorou8, tllus hc1l)ing to prevent the noxious effects of putrid 
air mhicll migllt otllerrnjse elislie ; whilst they ill their tiwn becoine a 
p r y  to &her a,nimals which, 110 doubt, serve their purposes dso  in the 
economy of natixre.” 

“The foot1 of the L?ynceid~e,7~ says Baird, i L ~ ~ n s i ~ t s  of both nniiml 
ani1 x-egetable matter, aiid while they prey upon animalcnles ~11iallpr 
th:tn themselves, tliey, in their turn, are de~wured in great llunibers by 
insects larger than they 

Accortjjrig to Prjtchard, tlie Chyodorzie Sp~tflWiCtCs is the clioice food of 
a species of fresh-water Nais mliich lie calls JJurco. “So groat, is tile 
voracity,77 he s:l;c-s, “of tliis creature that I lliJxve see11 a ~iiidille-sizetl one 
det-our SeVen Lyncci in half :In hour.” 

Referring to the Dupltniccdu~, our author agnin observes : “The food 
of these animals: according to StraUS, Consists of \70getablo ma 
not animal ; but  I have fonnd that of tn-0 gr01ips placed in se])arnte 
vessels of clear water, the one having oiily particles of regetable matter 
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piaced beside them, while with th‘e other there were also introduced 
infusorial animalcules, the latter were much stronger, more active, and 
thro--e better than the former.” 

This appears to be very strong evidence in favor of the animalciilsr 
diet of these crustaceans. Other evidence, too, of quite BY convincing 
a character is not wanting. Those who have been in the habit of col- 
lecting quantities of microscopic material from ponds aud ditches have 
frequently observed very large schools of Entoruostraca in such places 
where the water as a rule is not absolutely stagnant, but wliero an 
abundance of duck-meed, fresh-water a l p  of many kinds, as well as 
various water plauts of the higher orders make a splendid nidus for 
all lriiids of monnds and ciliated and amoeboid Protozoa. These are the 
places where Cyclops, Dap7mia, and allies flourish inland in fresh water. 
The writer has also noticed them particu1:trly abundant in the wide 
river fla,ts near the mouth of the Susqnehanna a t  Havre de Grace, where 
there are large areas many acres in extent which are covered with a 
luxuriant growth of Potamogeton, Anaclmris, and Vallisneria, making a 
dense mat of delicate stems and leaves upon which countless multi- 
tudes of I’rotozoa may fix themselves and abitlc. If, iu rowing through 
such masses of aquatic vegetation, one will stop the boat and stir care- 
fully among the plants with the liand over the side and cautiously 
watch the result, one will often tiotice that great iiurnbers of Entomo- 
straca have been frightened from their leafy retreats. These are the 
places where young shad ought to be liberated; in such places they 
mould find an atbundance of food a t  an early period, or as sooil as they 
were fitted to partake of nutriment by swallowing. 

Just  as we fiud the fresh water forms of Entoruostraca take to the 
slielter of aquatic vegetation at the mouth  of rivers, so it appears that 
many of the marine forms seek protection, and probably food, under 
cover of the fronds of marine algx. Bere is what their most recent 
inonograplier says in  relation to this point : “A large number of species 
haunt almost exclusively the forests of Laminaria: which grow on rocky 
coasts a t  and below low-water mark; the €rands of Laminaria saccharinn 
in particular are the favorite abode of many species.” (Brady, Monog., 
Brit. Copep., Introd. I, p. 7.) Again, on page 9, he rernarks, “The 
wwshiug of the froncls and roots of Laminuricc, which may be dragged 
up by means of the hooked grapnels iiserl on many coasts by kelp- 
bnruers, often affords multitudes of Copepoda.” 

Th,y appear in many CRSCS to be surface swimmers. I have m y d f  
seen schools of several thousands of Daplmiada: of a greenish yellow 
color in the ditches south of Cainden, N. J., swirnrning at the surface of 
the water at midday in the bright sunlight. In the vicinity of Wood- 
bnry, in the game State, m y  friend, Mr. W. P. 8ed, lias taken great 
numbers ofa bright red-colored Copepod, apparently related to the genus 
Pontellcc, and perhaps unclescribed. They were sufficiently abundant 
in some cases to impart a red tinge to the water. 
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Brady (Monograph British Oopapoda) observes in his introduction, 
vol. i, page 9: “The beds of fresh-water lakes seem to be verJ- sparsely 
populated with Copepoda, and as to swimming species it may, as a 
general rule, be said that the weedier the pool and the smaller its 0s- 
tent, the more abundant in all probability the Entomostraca, 

“Many of the marine species pass their life apparently xiear the sur- 
faoe of the open sea, and some of these, such as Calanus $nmarc1hianus, 
Gunner, and Anomolocera Patersonii, Templeton, are Srequently fouud 
in immeuse profusion, the first-named species having been said to form 
a very important part of the food of the Greenland whale, and it is re- 
markable that in tlie Arctic seas not only do the Entomostraca attain 
an enormous devolopmont in point of uumbers, but also iu individual 
&ze; Arctic specimens, for example, of Calanzcs Jiin?ianrcliiaizzrs aud Ale- 
lridia arvzata being many times the bulk of those tRken in our own lati- 
tude.” (1. e.) 

According to E. Woodward, in his article Crustacea? Encyclopmdie 
Britannioa, the fecundity of the Copepoda is truly surprising. ‘‘ Cyclops 
qicadricornix is often found wibh thirty or forty eggs on each side, and 
though those species which have but a single ovisac do not carry so 
many, their number is still very considerable. Jurine isolated speci- 
mens of Cyclops, and found them to l a y  eight or ten times within three 
months, each time about forty eggs. A t  the end of a year one female 
would have produced 4,442,180,120 young ! Cetochilus is so abundant, 
both in the northern seas and in the South Atlantic, so as to serve for 
food to such an immense animal as tha whale. They color tho ma for 
many miles in extent, and when the experiencccl whaler sees this ruddy 
hue upon the ocean he knows he has arrived a t  the ‘pasture of the 
whales7. They are to be seen in Vast quantities off the Isle of May in 
the Firth of Forth dnring the sutnrner months. Many Cetacea are at- 
tracted thither, slid vast shoals of fish also Come to feed upon them. 
One anoma1ous type of free copepod is the Jotoclelphys ascidicola, dc- 
scribed by AIIman, whicl1 is found SWilLlmillg fi.Cf3ly i11 the bIWlChia1 
8aek of Ascidia commucnzs.” 

The writer, in passing, would remark that he has frequently met with 
Copepoda swimming freely in the ventral part of the branchial space 
of Mya urena,ria, in which the anillids were probably Dot parasiticti1 or 
commensal, but had been drawn from without into the respiratory space 
of the mollusk through the incurrent part of its siphon. 

I n  the same article as previously quoted Woodward observes: d ~ ~ h e  
Cladocera are chiefly fresh water, and are distributed over the nrhole 
world. Of this order the Dapknia ptdex, so abundant in our [British] 
fresh waters, is a good example, S O  nUmOrOuS are they in our ponds in 
~ u m m ~ r  8s frequentIy to impart a blood-red hue to the water for inany 
Yards in extent. In  order to rmlize the wonderful fecundity of this and 
allied genera, it is necessary to realize that when a Uaplmia is only ten 
days old eggs commence to be formed withiu tho Carapace, and under 
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favorable conditions of light and temperature i t  may have three broods 
a moiitli, or even a greater number, the larger species having as many as 
forty or fiSty eggs at  

The reniarlrable f‘ecundity of the Copepoda explains the extraordinary 
abuudance of the free-swimming spcvies upon the high seas, and even 
bays, where vast schools of these crustaceans become, in turn, the food 
of vast schools of herrings, menhaden, and shad. Doubtless, the move- 
ments of these fishes on the high seas are cletermined by the abundance 
of their fabtvorite food iu various localities; that, like the whale, they 
seek their marine pasture of crustaceans, as argued by MSbius. Even 
larger forms of fjshes, such as the huge basking shark (Cetiorhhzcs wax- 
imus), has its branchial apparatus adapted to capture sinall pelagic 
organisms, j n  the  same way as the Clupeoids. The prodigious numbers 
of herrings and menhadeli is a proof of the abundance of the minute 
pelagic orgtrnisms upon which, with scarcely a doubt, it may be sup- 
posed they subsist. It is also not imprObabl8 that the vast Rchools of 
pelagic Entomostracans are in pursuit of still smaller protozoan prey, 
upon which they subsist and maiiitairi their rnmvellous reproductive 
powers. Moseley, in his “Notes by a Naturalist on the UliaIleuger,” ob- 
serves: “Tlie (lead pelagic animals must fall as a constant rain of food 
upon the habitation of their deep-sea dependents. Maury, speaking of 
the surface Foraminifera, wrote, ‘The sea, like the snow-cloud, with its 
flalrcs in a calm, is always letting fall upon its bed 8honw-s of micro- 
scopic shells.”7 Mosc-ley records t8Iiat he estimated, froin experimental 
data, that it .wonld take four days :md four hours for a dead Salpa to  
fiill to the bottom where the sea was 2,000 fhthorns in depth. The deep- 
sea fauns is probably well supl)lied with food from such sources. The 
researches of’ Mr. John Murray of tlie Challenger fully confirm aud 
greatly expalid the significance of the iriews of’ Lieutenant Maury in 
relatioil to the destiny of the iuarine forainiuiferaI shelIs. Wyville 
Thompson, Voyage of tlie Challenger, I, 210. observes : “Mr. Murray 
has combiued with a carefhl examination of the soundings a constaiit 
u8e of the tow-net, usually a t  the surface, bub also a t  clcptbs from ten to a 
thousand fathoms j and he finds the closest relation to exist between 
the surface fauna of’ any particular. locality a n d  the deposit which is 
taking place at  the bottom. In a11 seas, from the eqni%tor to the polar 
ice, tlie tow-net contains QZobi~]crinm.” Some of these ~urfiice Forami- 
nifera are relatively large, Orbuliila uiai??ersn being as much as a fiftieth 
of an inch in diameter, and hence of a sufficient size to be preyed upon 
by a larger arthropod. The remarkable Pyroc!ptis nocfiluca, discovered 
by Mr. Murray, and nearly ti milliineter in diameter, is another inter- 
esting surhco form, as is also the P. fusisfr,rniis, wlrich is allied to it. 
Both a m  i)hosi)boresceut surface swimmers, and fall within the reach of 
other surface animals as a probable source of food. To these may be 
added the curious group of the Cliallenge~ida, together with the whole 
of the Radialcwia, with their siliceous shells, which, in  the,wermer’ parts 
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of the high seas, actually tinge the surface when sonlo of the Iiiglll~-- 
colored forms are abundant. Prom the surface of the mid-Atlantic the 
Challenger crew obtained stalked infusorians fixed to the shell of 8pi- 
rula, also an abundance of large radiolarians. Hseckel, Morlograph of 
the Radiolaria, says the largest living Radiolaria measure only a fey 
lines iii tliameter, but most of them ar0 much smaller, and attain 
scarcely ;L tenth, down to :L twentieth of Q line in diameter. At Saint 
Jerome’s Creek, lWryland, in an arm of the former, now used as an 
oyster pztrlc, the writer found an abundance of a fresh-mater Hefiozoan, 
not. specifically tlistiiiguishable from Actino$lwys sol. They were found 
in c:reat, abuudance at  tiiries on the surface of the slate collectors which 
had been put down for the purpose of enabling the free-swimming fry 
of the oyster to fix itself. This raises the question mhether tho fresh- 
water protozoan Sauna does not overlap the marine. The water in the 
situation mentioned was not simply brackish, but positively salt. In the 
same place great numbers of stalked and tube- os test.building ciliate 
forins of Protozoa were also found. The magnificent bottle-green Pwia 
produota was found in tlie same locality in the greatest profusion. Some- 
times several hundred might have been counted on 8 single square inch of 
the surfiwe of oyster shells, slates, or boards, giving such surfaces a dark- 
greenish or speckled tint froin their niuiibers. Very small species of 
nudibranchiate mollusks (Eolis and Doris) were found creeping amoagst 
and over the forest of Protozoa, pasturiug off of them. I Amongst tlie 
tubes of the J’rciu, and attached to them, a small operculate C70tluunaia, 
with a rich brown-colored test, was ibund in abundance, and, rarely, a 
very (;urious form of TiTilttimnus, with a tubular, subulate test, to the 
illfiido of which tile shalk of the inhabitaut was attached, a t  one side, 
abottt half way up froin its base. The open, or mouth, end of the per- 
fect,ly hyaline test  as very strougly toot’hed, or serrate. The species 
may be name(1 TilLtinybus Pergusonii. Another sliecies of J’i*&a has been 
detected, 011 the const of Xew Jersey, by Professor Leidy, and, from a 
verllal clescription give11 Tnc, by Dr. B. 0. EWW~S, a species occurs in the 
vicinity of Beailfort,, N. C. s o  abunchlt \vas T?“cile p ” O d ? l C t U  ill &tint 
JwoIne’tj Creek that 1 appr&eild that in its fi.ec-S\Viniluillg ~ O l l I l g  State, 
previous to tile tillle i811a;t it colu~~~encecl to build its test, i t  ail’orded not 
an inconsiderable proportion of food to the oysters p1:iiitcd in solno 
pa1.t~ of tllosc \v;bters. Besides the Preia tlicre were iliuuiiier:~blc iildi- 
vidnals of I7ortieella observed. One of these h:t(1 Q ~ e r y  thick, bro~lq- 
ish cnticle j bnt for numburs these were :igaiii very greatly exceeded by 
the componucl st;~lIie(I gonr~ra of I)ell-eiiimaloules. Upon the very coin- 

inon alga, IJamiqenriu, tliem were ab11~da~11t, and ~ p o n  the Sronc1s of 
another alga, the Qriibnellicc, in three Or foul. fi~tholns of mater, near t81ie 
middle of the Chesapeake, their nmuber was truly astounding. 1n s 
few such places wher0 these nlgz were dredged up from tho bottom, 
covered wjth innumerable ColOnioS Of prOtoZO;tns, it would doubtleRs be 
mueli within bounds to state that there were 1,000 individual protozoan 

13~111. U. S. P. C., 81-16 April 2 8 ,  1882. 
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zooids to the superficial square inch of frond surface. A t  this rate 
there would be 39,204,000 zooids found to populate a single square rod 

Estimating the number at  only 100 per square inch, 
which is low, and which would, I think, represent a fair average over 
considerable areas where the conditions of life were fhvorable, there 
would still be a stalked protozoan population of nearly four inillions to 
the square rod. The most abundant of these compound f o r m  was one 
which very much resembles Zoothamnium altemans, Olaperede, found on 
the west coast of Norway. The same form was again found in vast 
abundance upon alg= in Cherrystone River, hear the mouth of the 
Chesapeake, during the season of 1881. Upon one occasion I found it 
in great abundance growing on all parts of the body of a Pinnotheres 
which was living in the gill-cavity of an oyster, its swarmers, or young, 
as they were thrown OE, in all probability forming part of the food sup- 
ply of the molluslz. 

I have been interested upon several occasioiis to o1,servc that the very 
minute stallied collared monads, Sa@ing@ca and Codosigu, are. Srequently 
to be found attached to the fitems of the com~~ouiid colonies of bell-ani- 
malcules, or gathered about in the vicinity of the point of :httachment 
of a single one. In such cases the monads appear to derive a beiictit 
from the currents or vortices set up in the mater 1)y the waving of the 
ciliary crowns of their giant neighbors, which bring particles of food to 

’ their very doors a8 it were. On one occasion I found individuals of a 
species of Vorticella fixed to the egg-membrane of the ova of the cod- 
fish at  Wood’s Holl, Massacliusetts, as had been previously observed by 
R. E. Earll, and in their vicinity mere several colonies of a compound 
stalked monad, resembling the Dinobryon of Ehrenberg. On another 
occasion I fouud something like Potcriodendron on the Zoiithananiwm 
which covered a Pinnotheres inhabiting an oyster; hut the chain of par- 
asitism did not stop here, for on the inonad, as ~vell as on the bell-animal, 
there were rod-like bodies attached which were presumably bacteroid, 
as has been supposed by Stein. Stalked monads are probably much 
more common than has been supposed, which reminds me that I have 
detected the occurrence of Rhipidodendron splendiduin in the bogs and 
ponds of New Jersey, a form which was clescribed originally by Steiii 
from Bohemia. Minute as the stalked monads are, they must live oh 
atill minuter beings, probably upor1 the Microbia, which in their turn 
become an indirect source of supply of food for the grades next above 
them, such as t,he free and fixed ciliate Protozoa, which feed upon inonads 
which have themselves fed on Bacteria or Bacillus-like organisms, and 
ao onward the matter of life takes its upward way. 

The process of swallowing of many ciliate infusorians is as peculiar 
as i t  is interesting. An opening, oftenest a t  one side of the body, is the 
mouth, from which a fihort blind canal pasfies into tho soft substance of 
the animal’s body. The rapid vibration of rows of cilia in the vicinity 
of the mouth creates currents which set in in the tlirection of the  thioat, 

. of frond surface. 



the lower end of which is dilated into a globular space by the force of 
the currents produced by the cilia', in which the particles of food are 
rotating in the contained water. This space enlarges graclually until 
eventually its connection with the throat is suddenly broken by a col- 
lapse of the walls which join the globular space with the former. In 
this way food-vesicle after food-vesicle is taken into the body of the 
animalcule, from which the creature will abstract whatever is useful and 

' cast out near the mouth whatever is contained in the food-vesicles that 
is indigestible. The writer has seen the process in a number of forms, 
and i t  is not unusual to observe a dozen or more food-vesicles in the 
body of a single protozoan. Many parasitic forms, however, are mouth- 
less, such as Opnlina, Benedenia, Pyrso,~ymnplux, Tricliony?)qha, &c., mlzere 
the nourish~neilt is probably obtained from their hosts by transudntion 
through the body-walls. I11 other forus again com1)aratively large 
objects swallowed with appa;rent easo, judging from shells of other 
protozoan types which are found within their bodies, Such a forin I 
encountered in a slightly brackish nrater-pool near New Point Comfort, 
Virginia, during the summer of 1880. It was al>parentl;p a vcqr largo 
species of Prorodon of en irregular c~lindricnl firm which had in e 
number of instances swallo~ved tive or six large difflugians, Arcella uul- 
garis, t,he shells of whioh relnained within the a4nimnl to testify to the 
nature of the food i t  had been devouring. Some othor 111ot1e of s m l -  
lowi~ig such large prey is probablx practiced by this large ciliato, very 
dieerent from the method first described. I n  the same pool a very pe- 
culiar form of hypotricllous infusorian was detected, which, was clearly 
very nearly allied to Clbilodo?t C U C U ~ Z ~ L ~ U ~  of Ehrenberg, but the dorsal, 
non-ciliated side of its body was not gently rounded, but flat with' s 
prolninent crenate rim surrounding i t  ; from this peculiarity i t  may be 
called Okilodon coroxntzcs. 

The mode of swallowing their food :~tloptcd by the fresh-water rhizo- . 
pods has been elaborately described in a few instances by Professor 
Leidy in his splendid monograph of this group, published b r  the Geo- 
logical Survey of fhe Territories. T h e i ~  food apl)ears to be mainly veg- 
etable, and consists, for tho most part, of diatoms and desmids, though 
a ciliated protozoan or rbizopod was occasionally met with in the body 
of Amccba. The marine rhizopods appear to be herbivorons as well as 
carnivorous, remains of both Protophytes and Protozoa having been de- 
tected in their bodies. TTampyrclln has been described as almost para- 
sitic upon the clustered frustules of GLomplconenza, 

Some aberrant ciliated forms, lilre tho GLaetrotriokd and Oolys, are 
somewhat peculiar in their organization, and we k nr little of their 
feeding habits. # 

The Suotoria or !Z'entaculi$era, mhich are ab~zndant in some places, 
both in fresh and salt water, appear to be indiscriminately IIerbivorous, 
as well us carni.rrorous, In  fresh m@tor I have met with the111 infesting 
the bick of the common water leech, Cle~si~c,  the speoies beiug appar- 
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ently Podophrya quadripartita. Of marine forms, I have seen but  two 
that I could regard as distinct from each other; the one, a very comnion 
form, is the old and well-known Acineta tuberosa of Ehrenberg, with two 
clusters of suckers. This form I have frequently seen with diatoms 
which it had seized and from which it was abstracting nutriment. The 
other form was much larger than the preceding and appears to be iden- 
tical with the species described under the iiaine Podophrya gemmipara 
by Hertwig. It has the same robust stalk, with the same close tmns- 
verse aiinular markings, the same taper, and ifi similar in %he forin of 
the tentacles, which are often irregularly beatled or tswollen. I was en- 
abled to observe in part its dcrelopmeiit, which is also similar to that 
of the Helgoland species of the North Sea above mentioned. They were 
foiincl in great abundance on tlie surface of the froncls of Laminaria, 
together with the Acineta tisberosu; not as abundautlg, of course, as 
the Zoothamnium, but in sufficient nmnbers to inalto tliein n very con- 
siderable factor in the protozouu life fouiid ill the viciuity of New Point 
Oomfort. 

The majority of tlie free protozoa ant1 m:tny ~nonttds, such as Nocti- 
Zuccc, have scarcely been considered, but enough has been said, I think, 
to  give some idea of the actual iiriporta~~cc of the minute animal arid 
vegetable life of the mil to ineke i t  cleiir tliat tliere is a most illtimate 
relation of dependence exifiting between the lowest aud the iutenne- 
diate forms of life. Why is it, for example, that we sliould find the 
Copepoda so abundant among the Lawiizaria aloiig the sea-coast 1 Have 
we not shown that on the fronds of these alga tliere exists, in most 
instances, almost a forest of protozoan lifc, upon which these creatures 
may be supposed to pasture? We do not find the Laminaria itself 
eaten. Again, the foraminiferal and radiolarian f:ituna of tho high seas 
appears to bo, in great measure, a surface fauna, according to the evi- 
dence of a number of investigators. This Fact appears to have an im- 
portant relation to the vast shoals of Copcpotla, observed at  the snrfiace 
of the sea by vsrious naturalists and expeditions. I t  is not to  be sup- 
posed, however, from wliat has been said, that the Copepoda are the 
only consumers of this vast array of individual protozoa. Cross-sec- 
tions through the oyster, which thc writer has prepared and mounted, 
show the tests of various genera and species of diatoms mixed among 
the iiidigestible earthy matters and sediment which has been swallowecl 
along with the food. It is probable that the oyster swallows and digests 
many of its own embryos, and not improbably many embryos of such 
forms as Bryozoa'and spongex, besidcs the diatoms, desmids, and proto- 
zoa which malie q j  the most of its food. Ordinarily tlic contents of 
the stomach of tli% oyster me too much disorganized to learn much 
about what it has recently swallowed, hence wo are a t  a great loss to 
know just exactly of what all of' its €ood consists; just 80 with the 
Copepoda-they tliemselves are doubtless eaten by other Cnistace% 
these in turn by others. We saw that Doris dnd Eolis pastured upon 
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the forests of fixed protozoa, just as Pkmzorbis, &rn?zaezcs, and PlLysa 
pasture upon the protozoa, alga, diatoms, and desmids, in fresh mater. 
The great abundance of Copepoda and Amphipoda is, however, the best 
evidence of the abundance of still snialler forms adapted to furnish 
them with food. What mUltitud@s Of f o r m  besicles Copepoda must 
Iargely subsist upon the protozoa and protophytes. Of sue21 grollps 
we may name the Lamellibranchs, P teropocls, Worms, B ~ J T O Z O ~ ,  PoXifeyn; 
a11(1, doubtless, many Coelenterata. Some of these, notably tho L ~ ~ ~ ~ ~ ~ I -  
librauchs, could probably not exist were it not for the iiuii~er011s l,yoto- 
Z O : ~  and protophytes, upon which, from necessity: they me eoml)eliecl to 
feed. 

What is true of the fauna of the sea appears to be in an equally grc:it, 
nie8sure true of the fauum of fresh-mater pouds, lakes, sud st8reanis. 
Recently I investigated some Dnphiadcr! which IJnd been kept €or s o t w  
time in an aquarium; to  my surprise I did iiot find any rec~~l l izd) le  rc- 
mains of animal food hi tlie intestine. The latter were, hornover, elltirely 
filled with a sarcode-like material, doubtless iii part rz digestive socrc- 
tion, together with what might have in part been animal food. The 
vegetable food, consisting of diatoms, unicellular alga, spores o€ fungi, 
fragments of oscillatoria, were so sparingly mixed with tlio intestiiial 
contents that tlisy could not be regarded as contributing iiiiicli to the 
nutrition of the auimal. T ~ Q  black or bromii material, soiiietiiwes filliiig 
tlie intestine of Entoniostraca, I find to cousist in grcat part of humus, 
partic1:les of quartz sand and earthy matters, whicli are of courm indi. 
gostible, being thrown out of the \rout, as in Chirocephali, in the forin 
of cylindrical casts. 

Tho most valuabh contribution bo 0111' knowledge of the food of the 
fresh--rvater fishes of the western United States has been wide by Pro- 
fessor s. A. Forbes, in Bulletins NOS. 2 and 3 of the Illinois State L:~,bom- 
tory of Natura1 History, for the years 1S7S and 1SSO. With the most 
painstaking Care the results of a vast number of examinations :tre re- 
corded. & fincis that the Darters, Perches, &h%cid~~' ,  Centrarchoids 
or Bun.fishes, &ianoids, Pike, Bony Gars, Ulupeoicis, Cyprinoicls, S ~ c k -  
ers, Cat-f is]q Amia, both the young and adults, COIIBUIllC 1iU'F;O 
ntlmbers of smaU aquatic, silt1 oocasionally ~1n:dl terrestrial org?nisms, 
notably the smaller Arthropods. While lrlally of t h  n10re \Toraciolln 
species, both young and adult, feed on their immcdiate allies, tho diet;ll:\r 
of the fishes of Illinois, according to this observer, includes mollnslis, 
worms, fresh-water Polyzoa, Ilydmchnid3e, insects of both matture ;U~CI  
larval forms; Crustacea, embracing Decapods, Tetmdecapods, A11ipl1i- 
pods, Isopods, and Entomostrace of the gronys CIadocera, (Jopepo&i, 
and Ostracods; Itotifera, Protozoa, vcgetd-de n1kbih3q aad  alg:~. 111 his 
first paper he also gives B list of the orgallism found in tho stoniac~is 
and iutestines of the Pirate perd1eS, Oasterosteidq Atherinih, Gypria- 
d o ~ t i d m )  Umbriih, Hyodoiatida!, and Yolyodontida?, Both are ttcco111- 
panied by olaborate comparative tables, iind, ju aiu economiwl sense, 
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we of the greatest practical importance in their bearing upon fish 
culture. 

It has, however, been k n o m  long ago that fishes consume large quau- 
tities of small Crustacea, as will be seen from the following extract froin 
Dr. Baircl’s work: 

“That the Entomostraca form a considerable portion of tho food of 
fishes bas long been observed, and it is very probable that the quality 
of some of our fresh-water fishes may in some degree depend upon the 
abundance of this portion of their food. Dr. Parnell informs ine that 
the Lochlevin trout owes its superior sweetness and richness of taste to 
its food, which consists of sinall shclls and Entomostraca. The color 
of the Lochlevin trout, he farther informed me, is redder than the coni- 
mon tront of other localities. When specimens of this fish. linve been 
removed from the loch and conveyed to I:&% in other place8, the color 
remains, but they very soon lose that; peculiar dclicacy of flavor wliich 
distinguishes so remarkably the tront of Lochlevin. Tho experimcnt has 
been repeatedly tried and always with the same results. The b:mstickle 
[Gastrostcus tracl~icrtuj dcvours them with great rapidity, aud I linre 
seen two or three indiviilnals clear in a singlc night a large basin swarm- 
ing with Daphnia aid Cyclops, &c.” 

The writer would also refer to articles 011 the food of fishes in the Reports 
of theUnited States Fish Commissioner for 1872 am1 1873 by Professors 
Miliier and Smith, and to papers by Widegren and Ljungman on the 
copepodan food of herring. Also a pwer by Dr. C .  C .  Abbot in the same 
report, for 1875 and 187G, oii the minter habits of the fishes of the Del- 
aware. M6bius has found pieces of alga, besides sholls, snails, crabs, 
and fishes in tlw stoinach oEtha cotl. The writer has found the stomach of 
the sheep7s:1iead f i~ le~l  wit11 t ~ i e  remailis of t~is shells ofmussels and large 
quantities of the slender branches of the corninon bright red sponge,Nicro- 
cionaprolifcrum, bitten off in short fragments by the incisor-like teeth 
of the Bsh, and with the red sponge sarcode parbly digested out of its 
slreleton. It is presumed that the sponge feeds upou protozoan life, 
and on account of its peculiar dentary armature the sheep’s-head is 
singularly %ell fitted to pasture lipon sponges and thus indirectly ilp- 
propriate protozoa as nourishment. The same remark applies to the 
molluscan food of this fish. 

I n  young shad from Capeliart’s fishery, Albemarle Sound, said to have 
been three weeks old, I found the remains of a, number of adult TQuli- 
am, or crane-flies, in the intestine. This reminds me that in examining 
the larva of crane-flies some years ago, I was struck with tlie fine comb- 
like fringes which garnish the edges of their wide oral appendages, and 
which are SO extended in life when the larva is in motion as to constituto 
a sort of basket which opens downwards and forwards apparently to 
strain out of the water tho small organisms which constitute its food. 
IIere again we have young shad feeding upon an arthropod which has 
passed its larval existence, feecliug in great, part upon protozoa. West- 
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of the fourth or fifth day, according to temperature, during which time 
the inost of the yelk is absorbed. The small quantity which remains 
after this time is not visible externally, being contained in a small fusiform 
sack, all that remains of the true yellr-sack inclosed by the abdominal 
walls, and causes little or no visible prominence on the under side of the 
.young fish. Viewed as a living transparent object from the side, we see 
It in tlie young fish lying below tlie cesophageal portion ofthe alimentary 
'canal immediately in front of the very elongate liver, and behind the 
heart, with the venous sinus of which it appears to communicate by a 
narrow duct formed of the anterior portion of the yelk hyboblast, which 
formerly covered the distended yelk-sack. The appearances presented 
by the living transparent objects aro fully confirmed by the evidence 
obtained from transverse sections of embryos from ten to twelve days 
old. It appears that the yelk-sack of the California salmon probably 
behaves in a somewhat similar manner as indicated by transverse sec- 
tions. I even find this slight rudiment of' the yelk-sack in shad embryos 
fourteen to sixteen days old, but this seems to be about the period of' 
its disappearance. The second period of the absdrption of the yelli 
therefore extends in the shad over about twice that of the first, or about 
ten days. Tlic first period extends to the time when the p lk-sadi  is no 
longer visible externally, the second from the time the remains of the 
yolk-sack become inclosed in the abdomen until its final and coinplete 
absorption. The function of' the yclk-sack during the first period ap- 
pears to bo to build up the structures of the growing embryo; during 
the second, not so mucb to build i t  u p  as to sustain it in vigorous health 
until it can capture food to swallow and digest, so that it may no longer 
be dependent upon the store of food inherited from its parent. 

The uppurance of the teeth. 

Minute conical teeth make their appearance on the lower jaws and 
in the pharynx of the young shad about the seeoncl or third day after 
hatching. Sections through the heads of embryos show that those 
tcetli are derived from the oral, hypoblastic lining of the mouth. There 
are none on tlio upper jaw, there are four arranged symmetrically on 
the lower jam, or rather, Meckel's cartilage. I n  the throat, in the vicin- 
ity of the fifth and last branchial arch, there are two rows of lower pha- 
ryngeal teeth, the first of six, three on a side, the last of four, two on a 
side. These teeth are of the same form and size as those on the jaws. 

The age ut wl~ich it begins to tuke food. 

Although peristaltic contractions of the walls of the intediue of 
young shad may be observed soon after hatching, I have never ob- 
served food in imentairy canal until ten or twelve clays after the 
young fish ha the egg. A t  about the beginning of tho second 
week considerable may be Been in living specimens. But the intes- 
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tine is often not yet very densely packed with food even at  this 
period. At the age of three weeks an abundance of foocl is foulld 
in the intestine, that portion which becomes the stomach alld which 
extencis from the posterior extremity of the liver to near the \Tent 
being greatly distended with aliment. 
of this food material we learn that it consists almost elltirely of very 
sins11 crustaceans, in re:ility for the most part of the \Tory J~oullgest 
Dcql~dadtc and Lyaceida'; 0111~7 did I find. what I thonght might 
bo vcl'y sinall Ostrucoda or Cyprida'. In some iustaiices the undevel- 
oped 1arvm of Duphnim wore noticed. In  a few cases green c e ~ ~ l ~ ~  
were obserwcl in the iutestiiics of shnil larvae resembling P r o t o c ~ ~ ~ ~ ~ ,  
but as &his material appeared to be accidental, it is probably not an im- 
portsilt eleinont of shad food. Jn the young fishes the dark, iudigesti- 
ble remains of tho food of the Daphnia' always remained, together with 
tlie 11:ird cliitinous parts, as long-curvecl ciiindrical casts which pre- 
served the shape of the intestines of tho crustaceans. In one j7oung 
shad, twenty-two days old from the time of impregnatioii, measnring 
Id miIIimeters in length, I estimaterl fi-orn a series of sections through 
the spcciruon that it must liavc consumed over a hundred illinnto crus- 
tacesrts. 

Tlie oldest specimens of artifici:iIly roared shad which carno into my 
hands were some that had been overlookctl in some of the hatching 
;q)par:btus at Dr. Capehart7s fishery in North Carolina, where they re- 
mained for tliree weeks after hatching. In that time they had grown 
to a length of 23 millimeters, or almost one iuch. The air-bladder was 
inore developed and the Stomach more decidedly differentiated 
th:tn in any previous stage. 111 the intestines of these I found, beside 
black, earthy, and vegetable indigestible matter, the remains of tho chit- 
ho11s coverings of small Iarval Diptera, and the remains of a very 
s~la1I adult crane-fly, besidos En to~~lOstrWi~ allied to .Ly?~ceus. In these 
specimens the dorsal fin had the rays deve10ped7 the continuous median 
1:~rva1 nat;LtOry folds having by this time d i s ~ ~ e a r e d .  

The mode in which tho young fish .capture their Entomostracan prey 
1nay be guessed from their oral ~l'JJXLtUS0. &Mt fish hWtr.C-ae atppeal' to be 
provided with small, conical, soinewhat baclrwardly recurved, teeth on 
the jaws. Rathke, in  1833, described 6110 PecIdiar hooked teeth on the 
lower jam of tho lervs of the viviparous blenny, and Forbes has ob- 
serve(1 minute teeth on tho lower jaw of the young Coregonus azbus. I 
have also mot with similar teeth on tho lower jaw of tho 1ar~al span- 
ish mackerel. 

Upon iuvestigating the 

THE FOOD OF TILE ADULT SIIAD. 

The mouth of the adult Shad, as is well k11ow11, is practically tooth- 
less, and in the throat thsro f ~ ~ ~ c t i o ~ a l l y  active teeth, as in the 
larva7 60 that the latter, in reality, have a relatively much better de- 
veloped dentary system than their parents. The adult, moreover, prob- 
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ably feeds in the same way as the generalitfly of the Clupeoids, that is to 
say, by swimming along with the mouth held open, as I 21avefrequently 
observed is the habit of the menhaden in its native element. I n  this 
way the wtiter which passes through the branchial filter is deprived of 
the small animals which are too large to pass through its meshes and 
be swallowed. 

It is a coinmon remark of the fisherman that i t  is seldom that olio 
finds food in the stomach of the adult shad in freshwater; indeed, 
froin persorial observation, it is rare or exceptional. The writer h a s  
lieard many fishermen exfiress their belief, based on this singular fact, 
tlint this fish did not feed at  a11 in fresh mater during the spawning 
season. With this unreasonable opinion I cannot coincide, and I have 
no doubt but that the shad feeds in fresh water, as well as in tlie sew, 
npon such small animals 9s are 1i:able to be cagtnred by its preliensile 
:tpp:Lratnx. To show that i t  does probably capture large numbers of 
small crnstaceu in fresh mater, the following observation will shorn: A 
spawning feniale, captured about twenty miles from Wasliington, down 
the Potomac, when the stomncli was opened, mas founcl to contain about 
a tablespoonful of Copepoda, apparently a CycEops, and very similar to 
the common fresh-water species. This is the only instance in which I 
found a large amount of food which appeared to have been recently 
captured, since the carapaces and joints of the antennae and body were 
still hanging together, with the soft parts partially’intact, showing that 
they had probably been recently swallowed aiid but partially digested. 
Upon examining the intestine, however, 1 inrariably found the remains 
of Copepoda imbedded in the intestinal mucus, the most conspicuous 
and constant evidence of which was the presence of the hard chitinous 
jaws of these creatures. This was the invariable rule even where there 
\Vas no food discernible in the stomach. Besides the remains of Cope- 
poda observed, there were almost invariably present in the intestine 
green cells, apparently of algous origin; ocgasionally there were also 
seen the remains of large crustaceans, possibly shrimps or amphipods, 
but those were so mutilated andilisorganized that the evidence of their 
presence is founded only upon th8 occurrence of single joints or frag- 
ments. The tests of rotifers and the shells of diatoms of both discoidal 
and naviculoid forms were also observed. 

Upon the foregoing facts the writer bases his conclusion that tlie 
shad does feed in fresh water. 

If it wer&of sng advantage, we might s lmdatu  upon the relations 
subsisting between the smaller and larger :quatic and marine forms of 
llfe, but perhaps enough has been said to show that there is an exten- 
sive basis of fact to support what is iniplicd by the title of this paper. 
The manifold adaptations end contrivances by which food is obtained 
by orgmisms whkh prey upon others, and how the tendency to accii- 
mulate the vast amount of the “physical basis of life,” represented by 
the existing Protozoa and Protophytes is practically realieeci by the 
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hordes of Entornoshma and other small oniinals with whjcli bot11 fresll 
and salt witters teem j horn these again are accumulated in a,pprccia- 
ble quantities SO as to furnish an importaut source of fooci is shown by 
the irnruerise numbers, ainountiug to iuaiiy thousands, which lllay be 
taken from the stoinach of a siiigle fish. In tlle case whe1.o tile largo 
quantity of Copepoda was obtained from the stom:rch thero were proba- 
bly inore than 100,000 individuals of these crustaceans, Which ~vonld 
average a fifteeritli of an inch I O U ~  and a fiftieth of an inch wi(le. This 
fhct wjll servo to shorn how fine the meshes of the branchial sieve must 
be to prevent the prey of the shad from escaping from this remarkable 
co~~ecting apparatus. The soft puts,  too, of the individual crustacea1ls 
were so well preserved that 0110 could distinguish the pigment of the 
eyes, the muscles, mid intcst,ine witli its contents, while the vast nuni- 
ber of their eggs lllixecl amongst thcir bodies testified to tho niiiltitudw 
of females wliicli had been swallowed. These facts would appear to in- 
dicate most positively that the fish had captured its food quite recently 
and after i t  had reached qnito fsesh water. 
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CHANGES I N  TILE P P S E L S R I E Y  O F  THE GREAT LAHES DUXIINGI- TIKIZ 
DECADE, 1870-1880. 

B y  CEPAS. W. SRIILEY. 

A somewhat wide-spread iinpremion exists in the lake region that 
the fisheries of the Great Lakes me decreasing. That tlie number of 
pounds o€ fish annually caught is less than formerly is not true, and 
yet this instinctive impression is doubtless correct if fonnnlated differ- 
ently. That the resource8 are diminishing and liable to fail us is true. 

From t8he statements of Mr. J. W. Milner, who visited the fisheries in 
1871, and whose report was published by the United States Fish Com- 
missiou, and by comparison with the investigation made in 1870 by 
Mr. Ludwig Kurnlein under the auspices of the Fish Commission and 
Tenth Census, the following facts appea8r: 

I. The total number of pounds of fish obtained from tho Great Lalres 
in 1870 was ecynal to or greater than the yield of any years in the first 
part of the decade. 

11. The apparatus for capture has increased in efkctivencss enor- 
mously, probably 500 per cent. The illcreased effectiveness wa8 produced 
by the introduction of‘ finer meshes in nets, the addition o€ steam-tugs, 
tlie increase of pounds, and very great increnso in the number of gill-nets 
in ube. The number of fishermen also increased. 

111. The average gizc of the whitefish and trout taken greatly dimin- 
ished during the decade. 

IV. A considerable number of valuable fishing places became seriously 
or whoIly exhausted. New places were sought out and the supply thus 
kept up. 

V. From these few facts the following conclusion is drawn: The per- 
fection which the apparatus has attained, the diminution in the size 
of the fish talten, the exhaustion of numerous localities, and the fact that 
fishing is pressed under theso circumstances enough to keep up tho 
maximum supply, indicate that, in the natural order of erents, remerk- 
able diminution if not complete collapse is to be anticipated, in the 
coming decade. 

VI. The natural order of avents may be averted by regulation of the 
size of meshes, preventing tho pollution of the waters, and by artificial 
propagation. 

III Support of the foregoing statements the following details are sub- 
mitted: 

I. The suppi& maintained.-In his report for 1872 Mr. Milner gave a 
table of ‘(the number of pounds of lake fish received by first handlers,” 
but he stated that his figures for Sanduskg, Milwaukee, Green Bay, and 
Mackinaw were incomplete. He then adds: “The sum total of this 
incomplete record is 32,250,000 pounds of fish.” Mr. Kumlein’s figures 
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for 1879 foot up 68,742,000 pounds. That the total supply was not 
very much larger in 1879 than in 1872 is the nni\rersal opinion. It is 
also likely that the completion of the figures for 1878 would ma,ke a 
total of a t  least 50,000,000 pounds. In this period, the trade of Bu#&,, 
Milwaukee, and some other places M I  Off, but was compensated by tho 
increase of trade in Chicago. This decline a t  Bufltjlo from 1872 to 1879 
Mr. Kumlein places a t  from 6,374,100 pounds $0 4,001,000 pounds. It is 
impossible to state the exact decline a t  Milwaukee, but one house re. 
ports a decrease from 14,000 half-barreh to 2,058 hdlf-harrels ; another 
house sold 8,000 half-barrels in 1871,7,000 in 1872, and b u t  1,908 in 1 ~ 7 9 ,  
A third firm Jiandled 6,623 half-barrels in 1872, and 10,397 in 1873, 
but only 2,003 half-barrels in 1879. The only other wholesale dealer 
gave no comp:mtive figures. 

Poiinits. 
In 1872 Mr. Milncr put the traiisactions in Chicago at  . - - - 7,461,102 
I n  1575 the total is give11 by a Chicago firm at .......... 11,600,000 

In  1877 the total is given by this same firm at  ............ 14,000,000 

11. Muxinzzcnt qfectiveness of ;fEsking.-!l!he summaries of apparatus 
used in Lake Michigq as given by Mr. Milner in 1872 and by Mr. Kim- 
lcin in 1879 compare as follows: 

For 1871. For 11379. 
Pound-nets ........................................ 281 476 
Gill-nets. .......................................... 450 24,599 
Sai1-vessels and boats ............................... 689 612 
steam-tugs ........................................ 4 30 

I n  their report the Wisconsin commissioners say : L c  The number an 
variety of nets used Sor fishing are appalling, and their destruction 
character, snpplemonted by tlie spear, is rapidly exterminating tho 
whitefish a11d salmon, trout in L:ilre Michigan, Green Bay, and in nlany 
of the larger inland lolies.” 

In  1860 Mr. Kalnibacli, who at present is B clealer in QreenBay, began 
fishing with tho pound-net in Bay de Noqnet; pound-nets werB at  tlint 
time a nom institution in thcse waters, and iu fact his XIS OIIC of the 
first trials. ITo employed two poiiutl-nets, one 18, the t h c ~  20 feot deep 
ancl 25 by 30 feet square. Ii’rom the 10th of October to the 25th of 
November 110 took from those nets and salted 1,750 Ilnlf-barrels, or 
175,000 pounds, of No. lwhitc fish, m d  COUld he h a ~ c  SeCWwd assistance, 
salt, paclq,ps, kc.,  he couIdhavc niore than do~blcd  this :bmouIlt. very 
few fish \vera sirlaller 6lian No. 1. Of lato years the pound-nets have 
contained smaller and smaller meshes. 

Tho Wisconsin comniissionors, intheil.rGPOrtfOrlS74, state: “At Bacine 
there are four boats in constmt me putting out and talring up not less 
than twenty-fivc miles of giblets. MTO are told by Mr. Jacob Schenken- 
barger, one of our oldest and most intelligent fishermen, that with an 

In 1876 the total is given by this same firm iLt  ............ 12,240,000 

In 1879 Mr. Kumleiu put the Chicago trade at  ........... 17,247,570 
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equal number of nets only one-fourth as many fish are caught now a8 
were taken four years ago. Be further says : Late in October in 1870 I 
took with a set of thirty nets, a t  one time, 1,980 pounds of dressed trout. 
Four years ago it was common to take from 1,000 to 1,500 pounds of 
fish a t  each trip. Now we never go over 600, and not nnfrequently go 
less than 200 pounds. The lake is filled mith nets and the fish can hardly 
escaJpe.’” 

In the report of 1875 tlie Wisconsin commissioners say: ‘(.At Milwau- 
lice there are four steam smacks and two sailing smacks engaged in fish- 
ing. These six smacks have a total of sixty-five miles of nets. Each 
steem-smack costs about $7,000. The capital invested at that place is 
not far from $75,000. Kenosha employs four smacks, mith about thirty 
iniles oP nets, and the catch is about equal to Rscine. It1 these pk%Ce6,  
Kenosha, Raoine, and Milwaukee, tliere is a total of one hundred and 
twenty-five iniles of gill-nets used. There is a total of nets used in the 
waters of Lake Michigan to extend from one end of the lake to the other. 
During the year 1875 there has been great complaint of scarcity of fish, 
and there has been a hlling off of a t  least one-fourth; so that i t  is evi- 
dent to :dl that the watcrs of Lake Michigan are bring gradually dopleted 
of fish.” 

111. 6 ixe  of $ 8 1 ~  diminislLed.-In their report for 1875 the IT~iscoiisin 
coinmissioners say: ((In former days the fidiermen used nets of a larger 
incsh arid took whitefish that weighed from 8 to 14 pounds each, tho 
!atter figures being the largest known to have been caught. Now they 
IliIve to use smaller-meshed nets and take smaller fish, the larger ones 
beiug almost unknown now.” 

Prom Green Bay, Mr. Iumlein report(cc1, ((Of lato years pound uats 
with small incshes have been largely employed, and thereby iiiillioiis of 
young whitefish have been destroyed.” 

Writing from Port Clinton, Mr. Kumlein snys : “In Mr. Nickels’ opinion 
the mesh is now rarely one-half the size j t was ten yeais ago. The fisher- 
men and dealers generally pronounce the decrease, especially of white- 
fish, very great indeed, Itowever, Mr. Mathems, of Port Clinton, thinks 
there ai’o jus t  as many whitefish as ever, and as many caught; but, being 
distributed among inore fishermen, they individually take less than €oral- 
erly. Collectively, the catch is pretty mucli the ,same as it was ten 
years ago, or ever waB, in his opinion.” 

From Menomince, Wis., blr. Kumlein write8: I C  The number of white- 
fish to a half-barrel is yearly growi11g greater. Sixty has been thought 
a good number ; now ninety is corninon. I am infortiled by Capt. Thos. 
Larsen, of Menominee, that he has ,seen n half-barrel filled with twelve 
no longer ago than 1874. It is the opinion of fishermen north of Menom- 
ince that the whitefish imreased in numbers on their shore till 1876, 
when the yield rapidly fell off till tlie present datc; it is wtimated to 
have fallen off two.third6 since 1875?’ 

At Washington Island, in 18‘78, there. mere over 5,000 barrels, equal to 
fully 7,500,000, young whitefish thrown away, being too small for market. 

. 
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Writing from Green Bay, Wis., Mr. L. Kumlein says: ‘LDuring the 
autumll of 1878 and the spring of’ 1870 a proniinent dealer a t  this poilit 
collected from fishermen along the shore of the bay large quantities of 
whitefish, which he purchased already packed and salted in half-barrels ; 
‘they were bought for No. 1 fish, but in repacking he found son18 of tile 
packages to contain as many as GOO fish, and of course none were large 
enough for No. 1. There were n very Sew NO. 2, and the lot mas even 
barely salable as No. 3. Nany were found that did not measure 3 illches 
dressed?? 

IV. Dqdetioit and seascli foy ?ieio jislwies.-Of the eastern shore of 
Green Bay, Mr. Kumlein says : l L  The once fa8mons fisheries of the door’ 
around mfasliington and Saint Jlartin’s Islands, Little Sturgeon Bay, and 
Chambers Islami arc no ntore. On the grounds n-llere once forty staunch 
mackinaws and five steain tugs with about 4,000 gill-nets brought to 
their owners in the neighborliood of $100,000 a year, the fishing is now 
ca,rried on by a few superannuated Indians and the gulls. The sniiie 
grounds that in 1873 yielded $4,000 in four months from two pound 
nets (Chambers Island), this year have yielded not quite $400 vi-orth, arid 
that with nets twice as 1;trge. The fishing groixnds about the door? were 
to the north and west of Washington Island aud south and irest of &Lint 
Martin’s, extending out in eit,her direction for eight miles and bet\.i.een 
the two islands the wholc c1ist:uice. These grounds were probably the 
greatest whitefish spawning grounds in existence prior to  1868. Now 
they are nearly abaiidoned, both by fish and fishermen. Prom May 1 to 
Augnst 15, 1873, Mr. Blalrelield, now of the firm of Blekefield & Minor, 
of Fish Creel<, sold of fresh fish, from two small pound nets set oft’ Cham- 
bcrs Island, $4,175.91 worth. This p a r  011 the same grounds, with nets 
clonble the size, and in twice the length of time, the product has been a 
trilie less tIlar1 $400. On tho s a n ~  grounds, whereone boat with two 
lllcll sold from their gill-llets $9,000 worth of fish in one year, there is no 
fisliing at a11 now.” 

Mr. Windross, of Grcoil Bay, cstiIideS that a t  oak  Orchard and Pen- 
snnlcee tile catch of nThitefisIi has fallen of 90 per cent. since ISG‘3. q e  
l a p  the decrease, in a great I I I C ~ S L I ~ C ,  to the sawdust polluting the 
spa\rning beds, and in corroborntion of’ his statement cites the follow. 
ing, whicli he hiinself has witnessed : 111 1845, the whitefish c a m  up tho 
Oconto lii\rer as far as the falls, 20 miles, to spaw11. With ;I s1na1I seine 
]IC toolr 1,200 htjlf-barrels and could Iiavc? taken a great many Inor0 if 
110 could have used them. This was only at one locality, and they 011- 
tered ai1 tho weirs in the same manner. NOW the river bottolns are olle 
111:~ss of ,qaWdUst, and it also extends far out into the bay so that tilo 
slieltered shoals are so covered that the fish desert them. Sawdust 
bottom extends out t v o  miles from Shore about the mouth OS tho rivers. 
Mr. windross thinks the Whitefish s l P W 1 l  Inore around the islend and 
on the east shore; very few spnwninl~ on the shore froin Suamico to 
Pcshtigo Point. 
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Of the tributaries of Green Bay near Menominee Mr. Eumlein writes: 
“Prom fifteen to thirtty years ago the most profitable fishing grounds 
were in the Menominee River near its mouth. Here racks were coil- 
structed which caught the fish as they came down from spawning. On 
such racks as high as  GOO barrels of whitefish have been taken in one 
autumn on :L single rack.” 

Mr. Eveland says that not a whitefish has been caught in the river 
for the past twelvc years. As soon as the sawdust began polluting the 
river the whitefish abandoned it. It was no unusual occurrence to take 
600 barrels of whitefish in a season twenty years ago, on one of the 
Menominee River racks. 

‘‘Diiluth, Minn., does not seem to have been much of a fishing point 
until recently. Now the industry is assuming much greater propor- 
tions than in 1879. The town itself‘ is o d y  a few years old.77-(Staten~ent 
of Ludtvig Rumlein, June, 1880.) 

Of Bayfield, Wis., Mr. Kumlein says : l‘ The total nuinber of inen 
employed in 1879 was 130. In 1880 there were over 200. Pornids h a ~ e  
been fished here for about twelve years. We could not learn that the 
decrease had been at all alilsrniiiig. Ashland Bay (Chequamegan Bay) 
seems to have suEered the most, i t  is thought because pound nets 
have been set there the longest. TfThen a certain locality begins to show 
signs of giving out, a new one is found, and a rest of a few years i R  said 
in some cases to have restored the depleted waters. The present ycar 
(1SSO) the fishing is said to be better than ever before, but it must be 
remeuibered that the facilities for capture are better, the men more ex- 
perienced, and 6he grounds better known. There is also more twine in 
use than ever before.” 

August 30, 1880, Messrs. W. W. Paddock & Co., of Ashland, Wis., 
who own over 1,200 gill-nets, 23 pound-nets, and 7 seines, write : “There 
seems to be only one-third of the whitefish caught mar Ashland that 
thcrc forinerly was.7) 

Of the fisheries of h k e  Sn])erior from ~Ceweenaw Poilit to Huron 
Bay, where thc catch in 1879 was 8,000 barrels, mostly whitefish and 
trout, Mr. IZumlein mites : “ Whitefish are said to have decreased con- 
siderably in fifteen years, especially in Roweenam Bag.” 

Mr. Numlein, writing from 3lerquc?tte of the fisheries extending 30 
inilcs east and vest of that place, says : Fifteen to  twenty yearH ago 
the fishing was done almost entirely with hooks for trout and only with 
gill-nC?tS for whitefish. Ponntls verc not used till ISCiD. There is  up- 
posed to havc been a gra>diial decrcase, especially among the wliitefish 
and trout. This is stoutly tlenictl by some, who say the fish have merely 
moved to grounds iuaccexsiblc to the fisherineri, or not yet discovered 
by tl~em.” 

Mr. Kumlcin says of %‘hitefish Point: “This fishery was purchased 
in 1870 by Jones & Trevnlle, of JJufi~~lo, New Yorlr, mlio employ a steam- 
tug, 2 Mackinaw boats, 2 pouud-nets, 2 seines, and 36 box gill-nets. 
Of late the fishing has riot been so profitable as i t  was five or six years 
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ago. I n  1859 t’hel.0 were but 350 half-barrels salted, Ivhile in 1874 illero 
were 2,300. They take only whitefish and t&t. 111 the last three 
years the catch has been too poor to pay expenses.” 

West coast of Lake ilZidigan.-Mr. Kirtland, of ;Iacksonport, I ) ~ ~ ~  
County, says that’ in his neighborhood the amount of whitefish has fill- 
len off fully one-third in seven years. No fresh fish at 811 is solei here 
now, as it mas three years ago, but it is all salted and disposed of to 
coasters. 

Mr. Jfarion, of Oostburgh, says that as many fish were Caught the last 
three years as usual, but the number of nets haw greatly increasecl, so 
that the decrease of each nian’s catch is tl1011ght by some to be fully 
one-half in 10 years. 

At  Pentwater, once such a f‘mious groi~nd, there are at! present but 
two boats. In 1874 there were fire; 10 years ago, seven; and good 
fishing; now it  iv an almost abandoned locality. 

Concerning the Mackinaw fisheries, the figures are quite reliable. In 
1874, Judge G. C. Ketchum ascertained the product of that year to he 
equal to 3,542,840 pounds fresh, and in 1879‘Mr. Kumlein shoim t h e  
product to be equd to 3,250,896 pounds fresh, or a decrease of 282,044 
pounds, or S per cent., in five years. 

T1be other Zcr1ce.s.-While visiting Lake Huron, Mr. Kunilein wrote : 
“It is estimated by Mr. Case that 10 years ago with the same nuiubcr 
of nets now used, three times the amount of fish would have been caught. 
He nseil to put up 1,200 barrels in a year. Nom he seldom gets o m r  
30 tons.” 

Writing from Erie, Pa., Mr. Kumlein says: “Many years ago Barce- 
lona was the most important fishing point on Lake Erie, but at the pre- 
sent tilne it ainounts to but littlc. Dunkirk WBS also for a long time 
famous, but very littlc is done there nom. Erie, on the other hand, is 

P 

none.’) 
In’l872 lfr ,  Milner said : ~~Poultne~vi l le ,  N. P., has been a resort far. 

Canadian flshermen‘for years. l?oUrben or fifteen years ago they came. 
orer in numbers, and they came almost every year.” In  1879 Mr. &uR.- 
lei11 said, (6 Nom there are none at dl.” 

Fro111 S:tcket’s Harbor, Mr. Kumlein writes : (( Clark 6. Bobbins, of 
Sac]iet” Harbor, say, that in 1879 the37 salted 2,447 half-barrels ciscoes, 
while in 1879 they got only 100. They think Such fish as pike, black bass,, 
trout, kc., have increased siuce the alewives c a n q  and that the whitefish 
and ciscoes have greatly decreased.” 

Prom Lorain County, Ohio, Mr. KUmlein writes: (‘The general im- 
pression seem8 to be that the decrease among the Whitefish for ten years 
has been very great. Ten gears ago there were not more than half as 
inany nets as now, yet a much greater quantity of fish WBS taken.” 

April 9 8 ,  16 89. Bull. U. S. F. C., 81-17 I ’ 
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Speaking of the vicinity of Green Bay Mr. Kumlein says: “Five years 
ago Chambers Island supported nine pound nets, doing a good business. 
Now there are but two, and those did not pay expenses the last year. 
In 1873, Mr. Minor alone sold to  two firms, one in Chicago and one in 
Buffalo, $10,571.95 worth of salt fish, and $700 worth of fresh fish. At 
the same time a Cleveland firm on Washington Island did more tlinn 
double this business. A t  the present time none at  all are shipped from 
these same grounds which once yielded such 8 revenue. Prior to 1873, 
the average shipments per week from May to July was 700 half-barrels, 
worth on an average $4. About 1874 .the greatest decline mas appre- 
ciable, and then the fishing suddenly dropped off entirely.” 

“From 1870 to 1873 between GO and 100 tons were shipped from Fish 
Creek, and all taken within a radius of ten miles. These were worth four 
cents a pound to the fishermen on the ice. 

V. The crisis.-If the facts heretofore presented establish the allega- 
tion that (1) the number of pounds of fish caught has been maintained, 
but ( 2 )  by enormously increased and effective facilities, (3) that large 
fish are seldom caught and that the small ones have not been allowed 
to survive, so that (4) already many fishing places have entirely failed 
up, it cannot be denied that a crisis has been reached such as seriously 
to alarm all whh are interested in these lake fisheries. 

VI. The remedy.-The great efficiency of apparatus which has been 
reached will remain. We do not retrograde. Men will still use tthe 
powerful appliances which they have discovered. But it is possible for 
the neighboring States to regulate by l aw the size of the mesh and some 
other minor details. This some of the States have attempted, and no 
doubt others will imitate them. It is also %reatly in the interest of 
certain localities to prevent the pollution of their waters with sawdust, 
decayed lumber, offal, &c. 

Artificial propagation has already beeu attempted on a limited scale 
and the methods pretty well worked out. I t  is believed that if carried 
on extensively it may become a very powerful factor in the remedy de- 
sired. 

__ __ -- -- 

EXTI&AORDINARE FLOOD@ I N  TIIE POTORIAC RIVER. 

B y  GEO. R. IPIARQUETTE. 

[Extrnct from lcttcr to  Prof. S. F. Ueird.] 

To the best of my knowledge the heights of rivers a t  this point in the 
flood of1870 were 28 feet G inches above lorn-water mark; this was on 
the 30th day of September. 111 thc flood of 1877 the greatest height 
was 20 feet 9 inchelj above low-mater iriark; this was on the 25th da’s 
of Novenibor. This flood was the highest ever known in this town. 

HARPER’S FERRY, w. VA., 
January, 17, 1882. 
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COD AND XIALIBUT E”1SEIERIES NEAR TIiE SHU~IAGIN ISLANDS, 

B y  DR. KRAUSE. 

[Prom “Doutsolio Geogmpliischo BlJtter, ” Vol. IV, pnrt 4, Bremon, 1881, pp. 267-209 1 

YOU may imagine horn greatly we regretted the fact that w*e 
, not spend the whole of July in Belmhg Strait, as we thereby lost a great 
deal, especially with reg.ard to botaiiy aud ornithology. All we could 
do during this part of our voyage hardly compensated us for this ,loss, 
although an opportunity was oEcred to make many interesting observa- 
tions. Several times, when the vessel was becalmed near the Coast, we 
eiuployed our leisure in cod-fishing. The most favorable result we ob- 
tained in the neighborhood of the Utbimak Passage, where on the 25th 
J~i ly ,  we caught SO coiifish-related to or identical with the European 
Gadus ntorrhua (Xabljau), Gadus ~~iac~ocep l~a lus  Til.-and 3 halibut 
(lieilbutten). The delicate flesh of these fish offiered 8 welcome variety 
in t h e  monotony of our daily fare of salt meat. The captain, however, 
did not appear to be altogether satisfied with tlie result of our fishing; 
as last year he had, while becalmed in the UnimaP Passage, caught 
several hundred codfish, which not only supplied his eiitire crew with 
fresh meat for ten days: but which also enabled him to salt ctowu several 
barrels full of fish for future use. The largest lialibut caught by him 
weighed 30 pounds; but occasionally some are caught weighing 300 
pounds and more. The codfish as a general rule exceed in size our 
“Kabl ja~ ,  7’ The weight of a meclium sized cod (after the intestines have 
beell removed) is about 9 pounds. The best fishing ~ ~ O U U ~ S  are in the 
neighborhood of the Skuntag in Islands, where niauy thousaiids of fish are 
annualycaught on a sand-bank about 10 miles from the coas t. Three firms 
iu. San Francisco sencl for this purpose small vessels, of about 120 tons, 
both to tho f i I~ f imqi?b I s l a d s  and to the oj* Oc1iotsk.t Last year :I , 
vessel was also sent to Sitka, principally to fish for halibut, and report- 
ed very good fishing grounds near that 1)h.X. 

The f~111 cargo of a vessel of 120 toils is ‘76,000 fish, wbicli are pac$e(l 
in boxes weighing 30 pouncis each. This cal’go is generally made up in 
three months. About 13 fishermen arc exclusively occupied in fishing, 
whilst 5 boys tend to  the cleaning and salting, for which they receive 

The fishcrmen d o  not receive fixed wages, but $25 for 
cvcry t1iousand fish. The captain of tho XvcSSel, who has to 1Ceep an 
account of tho number of fish brought in the fi~licrmeii, is paid by a 

I ~ 6 & f i l j ~ ~ ~ ~ ~ ~ ~ ~ 7  ~ l r i l b z ~ l t r l ~ ~ a n g b r i d e l t  k h t l t t t l ~ 9 ~ ~ t  h W h ” -  [t~llllblntcdfromtho Gormau 

wages. 

-- - -- 

by IIGRXAN J ~ c o n s o ~ ] .  
t coInpnro ni. LINUICNAX: “Die Sw jisrltcr,cierr, ” siqqdonlent t o  N ~ .  60 of “P(c’tcr- 

t7taiiii’~ 3fitU&Zi/npn, ” pp. 59 St 60, : L d  LINDEMAX: “-lntt[iche Bcrichte iibcr dia 
Bcrlino. ~i’ischa~ri-.41csatcZZ~~~1g” (Oficinl Roport on tho Uorliu Fishery Expositiou), 11, 
‘‘ &c$ischwei,’’ p. 184. 
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certain share of the total gield, generally $0 to  $10 per thonsaud fish. 
The boats of the fishermen, 14 feet long and 32 feet broad, can, in fa- 
vorable weather, carry abont 330 fish each. Ey sndclen storms the fish- 
erman risks the loss of his whole cargo, as the oiily way to save himsclE 
is to allow the boat to upset and drop the eutire cargo in the wtter. 
The light boat will of itself again stand upright. 

A skilled fisherman can catch 1,000 fish a day. n e  stands erectin his 
little boat, on both sides of which he casts a line furnishedwitha 1e:idand 
with two hooks. If fish are very plentiful, he is kept busy all the tiirre, 
hauling in alternately the right and left line, taking the fish off the hooks, 
stunning them either by a blow on the head or by violently tliroming 
them against a piece of mood, and baiting his hook afresh. The lines, 
which have the thickness of a quill, are invariably let down to the hot- 
tom, and thereupon hauled in 1 fathom. As, from our vessel, we fislied 
at a depth of 50 to 70 fathoms, the hauling in of the lines mas no easy 
work, especially if we take into consideralion that we mere not properly 
equipped for this kind of work. In  order to protect their hands, tho 
fishermen use so-called ‘Lnippers”-rings made of good wool, which are 
clramn over the hand, and secure the lines merely by friction. 

For want of better bait, me used pieces of salt bacon ; as soon, however, 
ag a fish had been caught, portions of it were cut out and used as bait 
The fishermen prefer to use as bait the fresh red flesh of the salmon, or 
the glaring white flesh of the cuttle-fish, which is said t6 attract the cod 
more than any other bait. Even pieces of fish taken from the stomach 
of a cuttle-fish clid excellent service as h i t .  

The average value of a pound of salt cod in Sail Francisco (fresh cor1 
is not brought into the market there) is 10 cents. We did not nllom tlie 
opportunity to pass of enjoying some good fishing, It is true that our 
drag-net apparatus was not well suited to great depths, but me uererthe- 
less succeeded in bringing up from the bottom considerable booty, fhe 
floating net moreover supplying us with a good many objects of interest 
from the surface-water, particularly in the line of Medusa 

A PROPOBED POND FOR REARING S T R I P E D  BA08 (HOCCUB XJNE. 
ATUS)  I N  DELAWARE BAY. 

B y  E. R e  NOEENY. 

[From a letter t o  prof. 8. F. Beird. J 

I send you by mail an eel-skin, not on account of its size, but 011 :LC- 
count of its color. The lower part, or tail part, mas a shiny black wlien 
alive, shading to a dull black towards the head, and a (lark lead color 
on the belly. We caught two of theseinDecember after other eels had 
buried ; the other one was a fourth 1a;ger than this one. All eels that 
we have ever Been here have been either green or pale yellow on the 
back and white on the belly. Is this a distinct species or a sea variety? 
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I am sorry that you do not fee1 justified in making the appropriation 
of about $250 to complete the pond I wrote aljout a year ago for the 
propagation of the striped bass in Delaware Ray. 

I think my  experimentl last spring fully showed the feasibility of doillg 
it. Having had a large female in captivity for 14 days, in nrhich time it 
had nearly finished spawning, and that under very unfavorable circum- 
stances, as it had no fresh Water in the pond in all that time, and for the 
last three days the water was very warm. 

I think if it is not attended to this spring the opportunity mill be lost 
here. My fishermen have not niade any money fishing for these fish the 
last three years, and this season will not fish as large k seine as usual 
expecting to fish pound-nets, in part, which will not be likely to take these 
large fish. After the bass fishing they espect to go into the sturgeon 
fishing, which has become very important here. 

This pond is embanked ou three sides, and next the bay is open, but 
it requires an extra tide to put water in the pond. It covers an are8 of 
over one-half acre; portions of it are from 4 to G feet deep, and other 
portions shoal. We nom use i t  for getting ice. It should be deepened 
in the shoal places and have a trunk leading to the bay to admit fresh 
water every high tide and Beep R uniform depth. It would also, on por- 
tions of the bay front, require a drystone wall to keep the fish from escap- 
ing a t  extra high tides. I don’t think the whole expenditure would be 
over $250, and if we were to put in from 30 to 40 fish, male and female, 
they would be sufficient to hatch many millions of young fry. And I 
thin]< the hatching could all be done between the 25th of April and 20th of 
May. There mould be plenty of time to get it ready in Ma,rch, after we 
are done with i t  for ice, as we arc able to drain the mater from it when 
we wish to do so. 

’ 

\ 

ODESSA, DEL., Jnnuarg 0, 188% 

B y  H. WJLLIS. 
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the mind blowing constantly down the river, and no shad could get past 
the seine. The mind a t  one o’clock on the fourth night changed a,nd 
blew directly up the river, and by daylight the outer end of the seine 
had reached the windlass! one and a half miles from the railroad bridge. 
A t  eight o’clocli oue hundred wagons and carts that had congregaRed 
from Lancaster and Chester Counties were loading shad a t  $4 per hun- 
dred. Herring, rock, and other fish, were thrown in without charge. 
Mr. Stump sent word for miles around in Cecil County to farmers to get 
herring to manure their lands. It took three and one-half days to get 
the seine inshore j hundreds of wagon and cart loads of fish were put 
on lands asfertilizersfrom that onehaul. Shad arenot caught at this shore 
at  the present, Mr. John Stump now lives on the property, and, perhaps, 
can give a more detailed history of that wonderful catch of fish. If my 
memory serves me right, Mi .  Stump, computing the wagon andcert-loads, 
made the amount, in round numbers, 15,000,000 caught at that one haul. 
At  that time nearly every family put down one to three hundred shad 
annually in Chester, Lancaster, York, and Dauphin Counties before dams 
were made. Shad mere caught 200 miles up the Susquehanua River, 
and if proper fishways were made and government would establish hatch- 
eries on this river, and put a heavy fine on all fish-baskets, during the 
fall, when young shad return to the ocean, millions more shad might 
be taken, and every family have the benefit of fresh and salt shad, even 
;LS they did 3alf a century ago. 

Permit me to show what I think of the profits of shad culture: 
1,000 shad from the hatchery put into the river cannot cost over 

$5. Suppose 33 per cent. return, then 333 shad, a t  20 cents, 
each, would be.. - - .  . - .. . - .  - - .  - - . . -. . . . -. . . -. . . -. . . . - - .  - - - $66 GO 

Add four years? interest on 45, at  G per cent. -. - - . . - - . - . . - - - - - G 20 

The net profit would be -. - - - . . . . . . _-. -. . . . . - . . . . . . -. . . (io 40 
Even if only one-fourth returned, the benefit to the masses may become 

incalculable in the wag of food. All animals produced on land require 
vast outlays, while the production of fish is a mere moiety. Nature 
provides the element and foodfor fish mithout cost, and when man will 
trnly see his interest and comfort and give his influence in behalf of 
the production of fish by artificial culture, which was wholly unl rno~n 
in our country forty years ago, he will, as in thousands of other cases, 
wonder why the discoveq of fish production was not knovn a t  an ear- 
lier period. 

-- 

149 A STREET, X. E., Washington, D. C. 

After sealing my letter I found I had omitted any allusion to  the 
planting of fish in Michigan. So far as I can judge our State will soon 
be amply supplied with whitefish, eek, salmon, speckled trout, gray- 
ling, and carp. Most of our inland lakes have outlets to the various 
rivers. I believe the carp will become our standard fish, as wo have 
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t,housands of shallow lakes end streams that this fish may do wellcin, 
while such fishas bass, pickerel, perch, and fleshleating fish seek deeper 
and colder waters. Whitefish are caught varying in size from 3 to 6 
pounds in lakes where they were planted four years ago. When bass 
and pickerel shall be got out carp and whitefish will become our stanil- 
ard fish, Eels, I think, will inhabit all our maters. I -have opene(1 
hundreds of eels in Pennsylvania, but never found a fish in o n s o f  
them or In a catfish, as I have in bass, pickerel, perch, and some otfier 
kinds. Hence fish that live on vegetable matter are the kiud for US to 
propagate. I hope to see fish culture encoimged by tmtional and State, 
bounties, Michigan will ere long have fish to export to other States if 
properly encouraged. 

NOTES ON THE GLOUOESTER FESHERP. 

BY S .  J. MARTIN. 

[Latter t o  Prof. S. 2’. Baird.] 

The most of the netters have put their nets ashore. Could not get 
fish enough in them to make it pay. The fishermen that put th& nets 
down in Xovember have used them up. No fault with the nets, They 
don’t get any fish, because there are no fish inshore. I think if one 
of the boats had gone out to Long Island it would hare done well. 
There havebeen plenty of fish a t  Coney Island and Rockaway this winter. 
I think some nets would havq done first-rate. They fish there with hand- 
lines, two men ic a boat. They don’t fish more than three miles from 
shore. There are plenty of herring this winter at GrandManan and New- 
fouq(llan(1. Some sessels have made three trips this minter to Grand 
Manan, five vessels at Newfoundland, coming home full. TWO linve tu= 

rived with full cargoes, Herring ase aelling at  75 cents ft hlundretl. 
The vessels are doing well on Geqrge’s. The vessels get more halibut 
this winter than they have the past ten years. They fish on the east- 
ern part of the bank in 40 fathoms water. They get as high as S,oo@ 
pounds. In ca8tching20,000 pounds cod, that makes a good trip. There 
are six vessels getting ready to go to  the western bank after codfish. It 
is early for vessels to go the western bank. w h a t  started them off’ 
60 early? The haddock vessels (one of them vas On the western part of 
western bank) found plenty of codfish j mor8 cod than haddock. AIY 
kinds of fish bring a high price. Fresh halibut Sold yesterday st 7 cents 
a pound; fresh cod, 3 cents a pound; haddock, 38 Cents a ponnd; salt 
cod out of the vessel, 3i3 cents a Pound. Dried George’s cod sold yester 
day at $6 76aquintal. Everything looks prosperons for the coming year. 
The aost  of the old stock iS Oi1t Of the market. 

GLOUOESTER, MASS., JU?WWy 22, 18sa. 
L 
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COD-FISHING* WITH GILL-NETS I N  IPSWICXE BAY, MASSACIIU- 
SETTS. 

B y  S. J. MARTIN. 
[Letter to  Prof. S. F. Baird. J 

I had a letter from Mr. Clark saying that Major Ferguson wanted to 
'know if he could get some cod spawn. I don't think we can get any 
this winter. The reasQn is, that there are ho hand-line fishermen. All 
the fish are now caught with nets and trawls, which are set over night 
and hauled in. the morning. There is therefore no chance to get spawn 
from live fish. 

The fish are scarce. The prospect in Ipswich Bay is better for net- 
fishing than it was last month. Boat Eva May caught 7,000 pounds in 
$wo nights with twenty-four nets. That is better. The boats that put 
%heir nets ashore have taken them on board again. They are going to 
^try their luck again. They don't catch any fish on trawls. They find 
zefs  better in the winter than trawls. 

Sevgnty thousand pounds of cod have been caught in nets during the 
Tast fortnight. This is more than they caught inshore on all the trawls 
&hey had set. 

QLOUCESTER, MASS., li'ebruary 1, 1882. 

'j3RTIFICIAL C U i T C I t E  O F  MEDIUINAL LEECHES AND O F  SPECIE% 
O F  HELIX. 

B y  RUDOLPH HESSELL. 
[Letter to Prof. S. F. Bairil.1 

Referring to your formerly expressed intention to make at the United 
'Btates fish ponds a trial of breeding the Hirudo medicinalis, or medicinal 
leech, and other species of Hirudo, I beg to remind you of the matter, 
deeming this season most favorable for the importation of a number of 
propagative animals. It wil1,require for the first trial not more than 200 
'to 300 or 400 individuals and I have found a little pond about 36 inches 
by 16 inches the best size. 
1 recommend for this purpose the green species, Hirudo oflcinalis, 

from Southeastern Europe (Hungary, Croatia, Bosnia), and the brown 
:@ecie@, Hirudo. medicinalis, from Southwestern Europe (Italy, Spain, 
LFrwrce, and some few parts of Southern Germany). There are some other 
diif'erent kinds coming from Asia Minor, Egypt, Algeria, and Morocco; 
&ut I think the above named are the beat for breeding and medicgtl pur- 
poses. They have more eggs in the cocoon (12 or 16 to 20) aud are 
ant subject to  many diseases, and they are hardy enough for our 
dimate. I must explain to you that the so-called marketable Hirudo 
ithat we find in the drugstores is not the propagative one; it is too small, 
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too young for this purpose. It requires a larger ste-four to six year old 
ones, of 4 inches to  5 inches in length. I kept in my ponds as breeders 
a large size, 5 inches to 6 iiiches long and 1 inch thick (after feeding). 
They call them in Austria, Gerineny, (' mother-leeches; 7, in France, snsty- 
sue-vacbs. 

On this occasion 1 believe it my duty t o  call your attention to tile 
special brcctliiig of another nniuinl, which iS extensively carried on in 
Italy, Spain, France, Austria, and Soiith Germany, namely, that of~i[{.r: 
pmat ia .  ' This breeding is :LS Set quite unknomn in America, although 
large quantities of Helix aspersa are brought to *New York from private 
establishments each winter. 

How extensively the breeding of helices is carried on in Southeni 
Europe, France, Austria, Italy, arid South Germany (not at a11 in Oen- 
tral and Northern German?), you may gather €row the circumstance tlmt 
Marseilles ships more than 10,000 to 18,000 hundredweight for Paris 

Anstria> breeds a great many j Bavaria, Wiirtemberg, and Baden, too; 
for the Vienna, Munich, Swiss, and Paris markets. 

When a young boy I collected them by the thousand in the valleys 
and little hiIls of the BIack Forest Nount@ns and in the sunny meadows 
of the Upper Rhino, where I found many other binds of Helix. 

I myself raised some of them years after, by the thousand, in my own 
busine@s, and these were the Helix pomatia out of the vineyards, Iielix 
rhodostonza from France and Italy; H. aspersa (France) and H. t-ermiczc- 
iiWis. 

Not much room is needed to keep about 1,000 or 2,000 living in, and, 
for breeding purposes, a box, 20 feet by 5 feet by %feet in depth, sunk 
into tho ground 'and covered with a mire screen fiame, will mswer to  
raise about 40,000 to 60,000, with a few square yards of ground to plant 
the food for thew. 

\and London; Genoa the same quahtity. 

WASHINGTON, D. C., February 9,1882. 

FIBHEBY NEWS FROM GLOUCESTEB, MASSA(1AUSETTS. 

B y  S .  J. MARTIN. 

p'rom a lettor t o  Prof. S. F. Baird.1 

The weather during the last month has been very bad for all kinds of 
fishing. When tliere is a cha'nce they get some fish in nets. When nets 
have been down. two or t h e e  days with fish in them, most of the fish 
are spoiled. The nets get badly toru; they Could do better with tliem 
than with trawls,however, if they had fine weather. Tho schooner 
Northern Eagle arrived Yesterday; she had beon trawling down at  Boom 
Island. When there was a chance to set, they would gut 2,000 pounds 
of fish with 9,000 hooks. The average a night with 24 nets last week 
was 2,600 pounds. The nets would do better than that. We had such 
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bad weather that it keeps the water thick and dirty all the time. When 
the nets are hauled up they are full of sea-weed, kelp, and all such stuff; 
so, in rough weather, they don’t have much chance to fish. I had a talk 
with George, my son; he says he ncver saw so many beach-fish as he 
saw,last Wednesday j they were off shore and as far in as the eye could 
see; they mere bound to the westward. The same day he saw a large 
school of porpoises bound west. The vessels that were out in the last 
gale, February 4, come in  slowly. I am sorry to say I think some 
of them will ncver come. Some of the haddock vessels hare been gone 
four weeks. Some of the Georgc’s vessels have been out as long; I hope 
they will all come, but I think it doubtful. All the vessels that hqvc 
come in are more or less damaged; they all report the gale very hard. 
I think if we had fine weather they would do well with nets for a month 
to come. The fresh-halibut catchers that have come in fared hard; their 
decks swept, and the dories stove. All say one thing: it was a bad time. 

GLO‘IJCESTER, MASS., Pebebrzcury 12, 1882. 

AN OPINION REGARDINQ TEE INFLUENCE UPON TEE COAST FISR- 
E R I E S  O F  TEE STEAMERS USED I N  THE MENHADEN FISHERY.  

B y  J. W. HAWKINS. 

[Letter t o  Prof. Spencer F. Baird.] 

JANESPORT, N. Y., January 20,1882. 
I a,m eniaged in the menhaden fishery, having been master of a 

steamer in that baginess for six years past and before that for four 
years in a sail vessel. 

In view of the fact that a bill is pending before the New Jersey legis- 
lature to stop the use of steamers for catching menhaden off the coast of 
that State, will you please state your views as to &be relative extent of 
the injury, if any, done to the fisheries for edible fish by the operations 
of the menhaden fishermen as compared with the influence of. other 
causes, including the destruction of menhaden by their natural enemies Y 
’ 1. Do we catch edible fish ourselves with our set-nets? 

We do not find them with the menhaden, except as they are chasing 
:tnd worrying the menhaden. 

We never look for nor set for anything else but menhaden, and, take 
the season through, we do not catch enough to supply our tabla on board 
the steamer. 

There Gas one instance that you have heard of, but it was exceptional 
mil WAS the only one that ever happened in my experience. In June 
last, while on my steamer, the J. W. Hawkins, off Rockaway, I set for 
what I supposed to be a school of menhaden. When I had surrounded 
them I thought I discovered they were bluefish and that my seine was 
gone (for bluefish eat a seine, and such a school would have destroyed 
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it quickly), but I could not get away from them, and was glad to find 
they were wealrfish. I took about 20 tons of them and carried tlwm a t  
once to Fulton l\larket, New York, and sold them for edible fish. A t  
the same time two other steamers made hauls of the same and sold 
theirs in the same way. 

I have been engaged in menhaden fishing for khirteen yeill.8 a11d 
for six years hare been master of a steamer iu that business, anci in iny 
judgment, duriug that time, not one fish of one thousand of those lvhich 
have bcen rendered into fertilizers was an edible fish, uiileas the inen~la- 
den themselves are called such. 

2. Assuming that menhaden are the chief food of the bluefish, axid in 
part of the weakfish, bonit,o, cod, and bass, do our steamers render those 
edible fish scarce by driving off or catching up the menhaden ? 

That is a question which every one engaged in the business is inter- 
ested in asking. 

I am entireIy satisfied with the position taken by Professors Baird, 
Huxlcy, Goode, and others, that all the menhaden that man has ever 
caught in any one gear have been but as a drop in the bucket compared 
to those which are annually destroyed by the bluefish and sharks, and 
their other natural enemies. 

Some years, when with a sail-gear, I have found less fish than in 
other years, but since I have been in a steamer, my cruising has been 
more extended and I can't say that I have seen less fish in any one year 
than in another. During the season of 1881 I cruised from Cape Hen- 
lopen to Montauk Point, and in my judgment as many fish came on to 
coast in tho spring as 1 ever saw in a spring before, and aTthough the 
fish were in different localities from what they soqzetimes are, 1 think 
I saw as many menhaden that sewon as ever before. 

2. Does the cruising of our steamers drive the menhaden from any 
part of tho coast? 

Although it is true that menhaden do oftentimes seem to be shy, m d  
do not show up as well as at  others, and although you may by rowing 
ahead of or around a small school cause them to  sink below the surface, 
and that they will then change theirposition before showing up spin, slid 
although when you mako a stab a t  one Side of a school it may turn just 
far enough to clear your seine and th& pursue its course; yet it is my 
opinion, and so far as I know it is the universal opinion of fishermeil, 
that when a large body of fish is coming upon the coast, or is located 
upon the coast, or at sea, t l~ere  is no such thing as stopping them or 
varying their course by nets or boats or stearners or by imy other Dle,zus 
that we lrnow of. 

e 

I believe it does not. 

We cannot esplaiii the movements of the menhaden. 
During most of the season of 1881 they were on the CoastofNew Jersey, 

and most of tho fi5hing fleet were there, but the menha,den did not Iearcl. 
It is said that edible fish were scarce On the coast cluril1g 1881, but it 
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could not have been from the absence of their food, for the menhaden 
were there. 

Steamers certainly don’t frighten the fish. Their going over a school 
of menhaden has no more effect than a sail vessel. They sink a t  the 
bow and come up a t  the stern. Moreover the steamers don’t go near the 
school ; they simp13 carry the fishing-crews to the fishing-grounds and 
wait off one side to receive the fish after they are caught. 

NOTES BN THE GLOUCEYTER BIUIKERIER. 

B y  8. J. MARTIN. 

[From R letter to Prof. S. F. Itlaird.] 

Five boats are fishing for cod with nets, each boat having 24 nets. 
They have B new set of nets. The rest of ‘the vessels that had nets are 
using trawls. They have clone better with nets the last week. The five 
boats with nets landed a t  Rockport last meek 44,000 pounds of large 
cod. Some of the trawlers got as many fish. They were mixed fish- 
coil, haddock, hake, cusk-so the trawlers did not get half the money 
the netters did. The fish they got in nets are large, mostly male fish. 
I looked at  800 pounds and found that two-thirds were iuale fish. The 
female fish had very little spawn in them. I found G females with spawn 
nearly ripe. I was glad to hear that you got plenty of cod spawn ti t  
New York. Cod have been plenty oft’ the Long Island coast all winter. 
I will tell ;poi1 a little about haddock fishing on George’s. There has 
beeii a large school of haddock on George’s for the last three weeks. I 
will give you some facts! then yon can judge for yourself. Schooiier 
Martha C. arrived yesterday with 90,000 pounds, gone eight days; 

, schooner Josie M. Caldermood, S6,000 pounds, gone seven days; 
schooner H. A. Duncan, 80,000 pounds, gone seven days. Four vessels 
left here Saturday and were back Wednesday with 40,000 pounds of 
haddock, having fished one day and a half. That is good work and 
quick work. The vessels don’t find the codfish very plenty 011 George’s. 
The average pounds of fish brought in by the George’s vessels the last 
trip were 16,000 pounds of cod and 2,000 pomcls of halibut. Most of 
them were gone three weeks. The lialibut-catchers liare tlorie nothing. 
Schooner Corrina H. Bishop arrived yesterday ; beon out G weeks; lost 
6 men and 1,500 pounds of halibut. Two of the haddock fleet aremiss- 
ing; I don’t think they will ever come back; they have been out since 
the 18th day of January. The vessels are schooner Edith 31. Pew, gap- 
tain Corliss; schooner Paul Revere, Captain Bently. They have not 
been seen smce t h e  gale of Februasy 4. The price of fresh fish the last 
week has been high; there was a large pile of haddock yesterday. They 
all sold a t  2 cents to 38 cents a pound-good prices since theremare so 
many fish. 
GLOUCESTER, MASS., February 19,1882. 
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ON THE FOOD OW YOUNG WISXTEWIHII (CQREGONU~)' .  

B y  S .  A, FORBES. 

[ Id t t e r  to Prof. S. F. Baird.] 

Plense allow iiie to add to the facts relating to the first food of tho 
whitefish, detailed in my letter of last spring, the following notes from 
recent observations : 

According to an arrangement mode with Nr. Frank N. Clarke, I went 
tozacine, Tvis., on the 16th instant, inorcler to search the lake for minute 
animal life a t  the place where it was proposed to plant a lot of young 
mhitefish. Mr. Clarlie's party made better railroad connectlions than 
he expected Khen he te1egr:iphed me, and the fish had been released 
about nine hours when I arrived. I took a boat as soon as possible, and 
made a careful search for entomostraca in the water of Xacine River, 
near its mouth, and in the lake at various depths and distances horn the 
shore. 

The entomostraca occurring were all of species which I had previously 
collected off Chicago and in Grand Traverse Bar, riz,  an unclescribed 
cyclops ( C. Thomsi, MSS.), an undescribed variety of Diaptomus p a -  
cilis Sars; a new species of centropages (especially interesting, since the 
genus has been hitherto unknown only from salt water); and Dnphae 
guleafa ? Sars. 

The cydops and diaptomus were about equally abundant, but the 
eentropages and daphnia were much less common. All mere much inore 
abnndant in the rivers tliaii in the lake, and in the la,tter were more 
niimerous at  or near the bottom than a t  the surface. This was perhaps 
owing to the cool and lowering weather. Immense numbers of di:ttolus 
lined the towing net after every haul, with a brownish, mucilc 3 g' lllous 
coating, the \regetable life far surpassing the animal in quantity. 

I dragged the towing net as nearly as possible a quarter of a mile a t  
each haul, and saved each time the entire contents of the net. Taking 
n &finite part of the product of the most fruitful haul and counting tho 
entomostraca in this, I reached the concliision that they occurred hero 
a t  the rate of two or three to the cubic foot of water, or, talring f:lror- 
able and unfavorablt! situations together, a t  about one or two to  tile 
ioot; this suggests the propriety of scattering the deposit of fish as much 
as possible, unless it is certain that they scatter rapidly mhell left to 
themselves. It should be noted that the most abundant species here 
at  this season of the year were, fortunately, the smallest. Mr. oiarlie 
kin(11y gave m e  a few young fishes left in one of tho cans, and I suc- 
ceeded in getting about twenty-five of them home a 1' me. 

I put these in a small aquarium with well-water 011 the 17th and snp- 
plied them with entomostracai and alga? of various Binds from tho pools 

I 

. 
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of this vacinity. The entoruostraca were chiefly large cladocera (Bimo- 
cephalas), cyclops, and canthocamptus. To the algz, the little fishes 
have paid no attention whatever, although they are well scattered 
through the water. They have followed the smaller entomostraca 
aronnd with gromirig interest from t h e  first, occasionally making irrcso- 
lute efforts to capture them, but did not actually begin eating until to- 
day. Now, hovever, more than one-half of them have eviclcntly talten 
food. In  the seven cases examined, this consisted entirely of cyclops 
and canthocamptus, the smallest entomostaca in the mater. The cia- 
docera are evidently too large for them, and they e& seem afraid of  
them, although, of course, the former could do them no harm. 

The fishes all have visible remains of the egg within the body, but, 
as their teeth are already well developed, they are doubtless a t  the 
proper age to commence eating. This seems to nie riearly conclusive 
proof, taken with my previous observations, that tlie first natural food 
of tho whitefish is small entomostraca, especially cjrclops ( Cantliocamnp- 
tiis occurs rarely, if a t  all, in Lake Michigan), but i t  may be worth whik 
t o  repeat my little experiment on a larger scale and uhder more natural 
r:onditions. 

I have comequently t:9en steps to study a number of specimens kept 
in the water of the lake and supplied with the organisms occurring in 
the lake maters. 

It will be irnpossiblc for me to keep alive the few which I have, long 
e~1o~ig.h to tell bow well they would flourish on the food supplied to 
them. 

ILLINOIS STATE LABORATORY OF NATURAL HISTORY, 
Ncrrmal, Ill., Pe’ebruary 20, 1552. 

SOLWE RESULTS O F  THE ABTIFICIATr PROPAGATION O F  MAlINlE AND 
CAT*IFORNIA SALMON I N  N E W  ENGLAND, AND CANADA, RECOR-  
DX3D I N  TILE YEARB 1819 AND 1880. 

[Compiled by tho United States Fish Commissioner.] 

hTEW BEDFORD, JfASrS., Jlay  30, 1570. 
Prof. S. F. BAIRD: 

SIR : I have just been in the fish inarket and a crew \$ere briiiging 
in  their fish from one of the traps.” A iioticeable and peculiar Ibature 
of the fishery this year is the great iiuinbers of young salmon c:Luglit, 
especially at the Vineyard, although sonie few are caught daily at Scon- 
t iczd X x k  (mouth of our river). There are apporeutly two clifltercnt 
agc’s of them. Mostly about 2 pounds in weight (about as loug as a 
1 x - p  mackerel) and about one-half as many weighing from 6 to S pounds; 
occasionallg one larger. One last week weighed 33 pounds and one 18 
pounds. The fishermen think they arc tlie young of those with wliich 
some of  our rivers have beeu stocked, RS nothing of‘ tho kind 11ns oc- 
curred in past gears at all like this. 

JOHN IC. THOMSON. 
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3 E W  BEDFORD, i\TAsS.. Jzciie 1, 1S70. 
Prof. SPENCER F. BAIRD: 

SIR: I received yours. I have examined carefully since your letter, 
but,no salmon h a w  been taken. The run was about the two first ~ ~ c e l i s  
in May and a few the last of April. Mr. Bassett had about 30 to xj 
from the trap a t  Menimpsha, and 10 or 12 from Sconticut . ~ e c l i ,  
mouth of our river. Mr. Bartlett, a t  his fish market, had nbont 011e 
dozen j 12 from tho traps near the month of sloculu7s River, six miles 
west of here, and I have heard of two taken at mouth of Westport River. 
As to the particular species, I do not get any reliable information, as SO 

few of our fishermen know anything about salmon, and,in fact the inen 
from the traps on Sconticut Neck did not know what the fish were. 

, 

JOHN H. THOMSON. 

FISHING ITEMS. 

The squid fishery from this port has thus far proved a failure. There 
have been five arrivals with but a few barrels. Schooner Crest of tho 
Wave is high-line, she having succeeded in obtaining fifty barrels. 

A ten-pound salmon and seventeen tautog, weighing over one hun- 
dred pounds, were taken from the weirs of Magnolia, Thursday night. 
This is the first salmon caught ofit’ Cape Ann for over thirty years. On 
Saturday morning three more large salmon were taken and 150 large 
mackerel. The fishermen arc highly elated at the prospect of salmon 
catching.-(Cape Ann Advertiser, June 6, 1879.) 

LPoshcript to 3, lettor from Monroe A. Green, New York StatoFishery Commissiou, t o  
Fred Mather, June 9, 1879. ] 

“I?, S.-Eennebec salmon caught to-day in the Hudson River a t  Bath 
uear Albany weighing twelve and a half pounds, sold for 40 cents per 
pound. The first that have been caught for years.” 

STATE O F  MAINE, DEPARTMENT OF FISHERIES, 
Baitgor, August 25, 1 ~ 7 0 .  

[Extracts. ] 

DEAR PROFESSOR : * * * We have had a great run of saill1o1~ 
this year, and consisting largely of fish planted by us in the pcnol)scot 
four or five years ago, SO far as we could judge; there mere a very largo 
number; running from 9 to 12 pounds. The east and mest branches of 
tho Penobscot report a great many fish in the river. 0 1 1  the Mattn- 
aamkeag, where we put in 250,000 and upwards, in 1576 and‘ 1876, ;L 
great many salplon are reported trying to get over the lower dam at, 
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Gordon’s Falls, 13 feet high. These fish were put in a t  Bancroft, Eaton, 
;rat1 Kingman, on the European and North American Railroad. The dam 
at Kingham is 13 feet; at Slewgundy, 14 feet ; at  Gordon’s Falls, 13 feet, 
and r e t  a salmon has been hooked on a trout fly at Bancroft,,end sal- 
mon are seen in the river a t  Eingman, and between the dams at Slew- 
gundj: and Gordon’s Falls. * * * The dealers in our city have re- 
tailed this season 50 tons Penobscot salmon, and about3 tons Saint John 
salmon; it all sellsas Penobscot salmon. Saint John salmon costs here, 
duty and all included, about 14 cents per pound. Our first salmon sells 
at  $1 per pound, and so on down to 124 cents the last of the season. 
Salmon at ’Bucksport has sold to dealers here a t  8 cents. Two tons 
taken a t  Bucksport end Orland in 24 hours. Average price a t  retail 
here for whole Season, 25 cents. 

Truly, yours, 
E. M. STILWELL. 

STATE OF MAINE, DEPARTMENT O F  Ik3HERIES, 
Bnngor, October 4, 1879. 

DEAR PROFESSOR : My delay in replying to  your kind letter has been 
from no want of courtesy, but a desire to send you the required (‘data” 
you asked. Neither myself nor Mr. Atkins have been able to procure 
them. The weir fishermen keep no records at all, and it is difficult to 
obtain from them anythiug reliable; while the fishermen above tido 
water are a bad set of confirmed poachers, whose only occupation is 
hunting and fishing both in and out of season. They are always jeal- 
oils and loth to let us know how good a thing they make of it, for fear 
of us and fear of competition from their own class. Four or five year8 
since I put in some 300,000 salmon fry into the Xattawamkeag &,Ban- 
croft, Eaton, Kingsmore, and at Mattawamkeag village. There are 
three dams between Mattawamkeag and Bancroft-none less than 32 
feet high. About six weeks since Mr. Nathaniel Sweat, a railroad con- 
ductor on the European and North American Railroad, while fishing 
for trout from a pier .above the railroad bridge a t  Bancroft, hooked a 
large salmon and lost his lin and flies. Salmon in great numbers have 

Falls.” My colleague, Everett Smith, of iPortland, a civil engineer, 
while making a survey for a fishway, coun tcd 16 salmon jumping iu 30 
miiiutes. A Mr. Bailey, who is foreman of the repair shop a t  Matta- 
wamkeag, walked up to the falls some three weeks &ice entirely out 
of curiosity excited by the rumors of the sight, and counted GO sallmon 
jumping in about an hour, within half or three-quarters of a milo of tho 
falls. This is on the Mattawamkeag, which is a great tributary of tho 
Penobscot. On the east branch of the Penobscot there ha,s been :I 

great run of salmon. An explorer on the Wasfiattaqnoik reported the 
pools literally black with salmon. A party of poachers, hearing tho 
rumor, went in from the town of Hodgon and killed 2.5. I inclose you 

heen continually jumping be E ow the first darn, which is called ((Gordon’s 
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a letter to m e  from Mr. Prentiss, one of our most wealthy and promi- 
nent merchants, which speaks for itself. I will b4 obligecl to you if you 
will return this, as I shall have occasion to use it in my report. On the 
west branch of the Penobscot I hear reports of large numbers of salmon, 
but tbe breaking of the two great dams at  Chesancook 2nd t h e  North 
Twin Dam, which holds back the great magazine of water of the great 
tributary lalies which feod the Penobscot, which is used to drive the 
logs cut in tho winter, through the summer’s drought, has lot up all the 
fish which hitherto were held back until the opening of the gates to let 
the logs through. These fish would not, of course, bo seen, as they would 
aileritly make their way up. I regret that I hare nothing of more \-slue 
to give you. Hoping that this small contribution may at least cheer 
you as it has me, 

1 remain, t,ruly, yours, 
E. M. STILWELL, 

Comniissioner of F~sheries for State of Naipie. 
Prof. SPENCER 3’. BAIRD, 

United States Comm iesioner li’ish and Fisheries. 

BANGOR, October 3, 1879. 
E. M. STILTVELL, Esq., 

DKAR SIR: Prof. 0. E. Hamlin, of Ilarvard, and I niade a trip to 
Mount Ratahdill last moiith for scientific exmninatiou. and snrvcy of’ the 
mountain. I had been salmon fishing in July on the Grand Bona- 
ve~iturt., on Bay of Chaleur, and .I could not see why we could not 
catch salmon on the east branch of the Penobscot a t  the Hunt place 
where crossed it on our may in to Ihtahdin. I thought the pool 
from lnoiitli of Wassatiquoik to the Hunt place, about a half-mile, 
must be an excellent salmon pool, and my guide and the people there 
confirmed this opinion. They said over a hundred salmon had been 
talcen in that one pool this season. The nearest settlement, and only 
one on tile whole east branch, is about six miles out from there, and the 
yoling men go 011 Sundays and fish with drift-nets. NO regular fishing 
for Inarlret-ouly a backwoods local supply can be used. These fish were 
a11 about of one size-say 8 to 11 pounds. There were never enough fish 
there before to rnake it worth while Sor them to drift for them. A fev 
year3 ago 110 salmon were caught there a t  all. Twenty-two years ago, 
before our iish 1,ztvs were enacted, the f m m r  at the Blunt place used to 
have :L iiet that wont cntiroly across the river clear to tlie bottoin, which 
he ltcpt :ill the limo stretched across, and he 01ily nsed to get tlro or th&e 
salmon ,z week. I mas tliero August, 1867, with Mr. Joseph Cam, an 
old salniou fisher, and wo fished for ten d i ~ ~ - s  slid could not get a rise. 
The nct bad been taken up, because the farmer (lid not get iieh enough 
to pay for looking after it. Gut tho stocking tlrc liver walces it good 
fishing, and I intend to try the east branch nest seas011 with the fly. 

llENl3Y M. PRENTISS. 
Vcry truly, 

Bull. U. 8. I?. O., 81-18 May 2,1882. 
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ZAST WINDSOR HILL, CONN., October 13, 1879. 
Professor BAIRD : 

DEAR SIR: It may be of interest to you to know that your salmon 
are not all lost. Last Friday, loth,  I wag with a party of three fishing 
in Snipsio Lslre, and one of' our party caught a salmon that weighed 
1Q pounds. This is the second one taken since the pond mas stocked, 
as I was told. The other was caught this summer and weighed 12 
ounces. 

Cannot something bedone tosaveour fish in Connecticut River? There 
is an establishment a t  Ilolyoke, Mass., and another a,t Windsor Locks, 
Conn., tha t  are manufacturing logs into paper, and I am told that the 
chemicals used for that purpose are let olY into t,he river twice a day, and 
that the fish for half a mile come up as though they had been cockled. 
Bot,h of these factories are a t  the foot of fills where the fish collect and 
stop in great nurn6ers and are all Billed. Our shores and sand.bars are 
literally lined with dead fish. Three salmon hare been found among 
tlieni within two miles of my office. They more judged to weigh 12,20, 
and 26 pounds. The dead fish are so numerous that eagles are hero 
af'her them. I have received nine that have been shot here in the pa,& 
two seasons. 

I have written SOU in order that the fish commissioners miglit stop this 
nuisance and save the fish that they hare taken so much pains to prop- 
agate. 

Truly, yours, 
WM. WO3D. 

May 29 to June 13,1879.-W. Scott Lord, Zsq., gives the following 
weights of 51 Salar salmon caught in theItestigouche River near thejunc- 
tion with the lllatapediac: 

1 of 4 pounds. 
1 of 10 pounds. 
2 of 11 pounds. 
a of 12& pounds. 
1 of 13 pounds. 

. 1 of 144 pounds 
2 of 15 pounds. 
1 of 153 pounds. 
1. of 1 G  pounds. 
1 of 176 pounds. 
1 of 205 pounds. 
2 of 23 pounds. 
5 of 24 pounds. 
1 of 24+ pounds. 

1 of 243 pounds. 
G of 25 pounds. 
3 of 25g pounds. 
8 of 26 pounds. 
4 of 27 pounds. 
1 of 209 pounds. 
2 of 33 pounds. 
1 of 34 pounds. 
1 of 3G4 pounds. 
1 of 385 pounds. 
1 of 408 pounds. - 

61 weighing 1,2004 pounds. 
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SAINT STI~PIXEN, Murclb 1,1880. 

Prof. SPENCER F. BAIRD, 
U. S. Cowmissioner Pish a i d  Piskeries : 

DEAR SIR: I send you reinarks in relation to the 12estigouche and 
Saint Croix Rivers, which, though crude, I am sure are quite correct, as 
they are either taken from the official statistics, or are facts of which I 
am myself cognizant. YOU may, if of use, publish any part of them. 
I r-ery much wish we could procure some young shad for the  Saint 
Croix; this fish was once w r y  abundant, and perhaps ~ o n l d  be again 
if introduced. 1 know you hare been very successful in restocking 
the Connecticut. Our old people deplore the loss of the shad-say it 
was a much better food-fish than the salmon. I do a great deal of 
shooting, a d  am much iuterested in ornithologr, and specimens of our 
birds that you might want I should be happy to lookout for ; do a good 
deal of coast shooting winters j have been hopefully looking for a Lab- 
rador dzcck for a number of seasons-fear they have totally disappeared. 

1 have iiice spriug-water conducted to my house and thiulc OS doing 
a little fish-hatching in a small may. The amount of water I cau spare 
is a stream of about half-inch diameter; the force will be considerable, 
as the water rises to top of my house, soine 60 feet above where I should 
set trays. I write to you to ask what hatching apparatus moulcl be 
best to get, where to buy, and pr~ba~ble cost. I am trying to get some 
sea-trout ova to hatch in it. I presume a11 your Califorlia ova have been - 

disposed of ore this. 
FRANK TODD. 

SAINT STEPHEN, JIurch 1, 1880. 
Prof. SPENCSR F. BAIRD, 

U. X. Cornmissioner Pish and Pislwries : 
SIR: I n  regard to the Saint Crois, mould say, that it was once one 

of the most prolific salinoii rivers in New Brunsmiclr, but owing to the 
erection of iinpassable dams, fifteen or twellty years ago, this valuable 
fish had almost entire13 disappeared. A t  about this time fishmi~ys were 
'placed iu all the dams, c id gradnlly salmon began to increase, but the 
first great stimulus mas given some ten years asgo by the distribution of 
soine hundreds of thousaiids of young salmon in the headwaters, by the 
fishery commissioners of Maine. 
Saint Croix some 200,000 or more from their hatchery, a portion being 
the California salmon. With these exceptions our river has had 110 mti- 
fici~1 aid, but Sor the last five gears the number of s:il~noll has largely 
increased, duo mainly, no doubt, to the deposits before mentioned. The 
fish mays arc generally in good condition (although some improvements 
will bo made), and fish have easy access to headwaters, That large 
numbers go lip and spawn is evidenced by the large numbers of smolt 
seen at, the huad of  tidal water in tbe spring, ruany being talcen by b o p  
with tlie roil. I have reason to expect that our governiient will hereafter 

The Dobsis Club also placed iil the . 
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distribute annually in the Saint Croix a goodly number of young saImon, 
which, together vith the col;tributions of the Maine commissioners, 
will soon make this fish again abundant. Alewivvs are very abundant, 
and apparently increasing every year. Shad that were once plenty 
have entirely disappeared. I very much wish that the river could bo re- 
stocked with this raluable fish; possibly you could kindly assist us in this. 
Landlocked salmon (here so cdled) are, I think, nearly or quite as plenty 
a t  Grand Lake Stream as they werc ten p a r s  ago j this, I think, is almost 
entirely due  to the liatchery under the charge of Mr. Atkins; the tan- 
nery at  the head of the stream hnving entirely destroyed their natural 
spawning beds, the deposit of hair and other refuse being in  some 
places inches deep. The twenty-five per cent. of all fish hatched, ~7hich 
are honestly returned to our river, is, I think, each year n20re than WO 
would get by the natural process, under present circumstances, in ten 
years. 

PRANK TODD. 

SAINT STEPREN, N. B., DOMINION OF CANADA. 
Prof. SPENCER F. BAIRD, 

U. X. Comwaissioner E s h  and Fisheries : 
SIR : I think it has been clearly demonstrated in this Dominion that, 

by artificial propagation and a fair amount of protection, all natural 
salmon rivers may be kept thoroughly stocked with this fish, and 
rivers that hare been depleted, through any cause, brought back to 
their former excellence. 

I would instance the river Restigouche in support of the above state- 
ment. 

This river, which empties into the Bay of Chaleur, is now, and always 
has been, the foremost salmon river in New Brunswiclr, both as to size 
and number of fish. It has not a dam or obstruction to the free pas- 
sage of fish from its mouth to its source, yet up to 1SGS and 1869 the num- 
bers of salmon had constantly decreased. This, no doubt, was occa- 
sioned by excessive netting a t  the mouth, and spearing the fish during 
the summer in the pools; natural production was not able to keep pace 
with t h i s  waste. In  the year 1868 the number of salmon was so small 
that the total catch by anglers was only 20 salmon, and the commer- 
cial yield only 37,000 pounds. 

A t  about this date, the first salmon hatchery of the Dominion was built 
upon this river and a better system of protection inaugurated; every 
year since some hnndreds of thousands of young salmon have been 
hatched and placed in these waters, and the result has been, that in 1875 
one angler alone (out of hundreds that were fishing the river) in sixteen 
days killed by his own rod eighty salmon, seventy-five of' which aver- 
aged over twentysix pounds each; while at the same time the numbers 
that were being tqken by the net fishermen below, for commercial pur- 
poses, were beyond precedent, amounting in that one division alone 
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(not counting local and home consumption) to the enormous weight of 
500,000 pounds, and the cash receipts for salmon in Restigouche Couuty 
that year, amounted to more than $40,000, besides which some $5,000 
was expended by anglers; this result was dmost entirely brought about 
by artificial propagation. A nev hatchery of size sufficient to produce 
five millioii yoriug fish aiiritially will no doubt soon be erected by the 
Dominion Government upon this rirer. 

A somewhat similar record might be given of the river Saguenay. 
Some years ago anglers and net fishers of this river said it was useless 
to lease from the department, as the scarcity of salmon was such as not 
to warrant the outlay. A hatchery was built, and this state of things 
is now wonderfully changed; so much so, indeed, that i u  1878 salmon, 
from the great numbers which were taken at the tidal fisheries, become 
a drug in the market, selling often as low as three cents per pound, and 
angling in the tributaries was most excellent. 

Some one hundred million young salmon have been artificially hatched 
and distributed in the waters of the Dominion during the last few years, 
and new government hatcheries are constantly beiug erected. 

Yours, &e., 
FRANK TODD, 

Pis lwy  Oves'seer, SuitLt Croix Distvict. 

F O O D  OW TI€= HIEAD O F  TIIE ATLANTIC) C O A l T  O F  THE UNITED 
STATEM (ALOgA PILES'I'ABI[LlI DE ICAY); ANI) THE FUNCTIONS O F  
TIih: PYLOIUC CUECA.* 

B Y  E. R. MORDECAI, rOr. D. 

1. Tlie small size and the arrangement of the teeth mould suggest that 

2.  he gullet is capacious. 
3. Tho stomach, as is Well known, consists of a conical, and gizzard 

portion. The tissues of the former do not differ from those of the stom- 
ach of an ordinary fish. The latter is a powerful muscular apparatus, 
terminating in a very coiistricted pyloric orifice. 
4. Tjie pylorus opens into an intestinal tube neither remarkable for 

its length nor breadth. 
5. The pyloric cceoa are fusiform sacculi, varying in number, by my 

enalneration, from sixty to a hundred-according to the dewAopment of 
the fish. 

Tho points of communication are 
lnarlce(1 by depressions in the mucous membrane of the wall of tho viscus. 
sometimes six or eight will be found to open into a single depres- 
siou. 

* Ropririted from a pemphbb oiltitled: Food I Of the 1 shad of the Atlantic coast I 
ofthe I United States, I (Alosnprmtabilis Do Kay); I and the 1 functionsof thopylorio 
coxa. I by 1 E. R. Mordecai, M. ll., I Mumber of the Acadeuy of Natturel Sciences of 
Philadelpliia. I - I Philaddphia: 1 King 6: Baird, Printers, GO7 Snntjom St. 1 1860. 

the food of this fish is easy of prehension.t 

They enter the intestinal canal. 

t Tho tooth are very minuto. 
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Below the pylorus the intestine is expanded for an inch a n d  a quarter 
of its length. It is into the inferior mall of this bccsiiz that the largest, 
longest, and the greatest number of these appendages enter. 

The C ( B C ~  vary in length, by actual measurement, from an inch to 
Three iiiches nritl a half; and in circumf~~rence, from that of Q small probe 
to that of a number six catheter. When the fish is in good condition, 
thej- are separated from each other, and supported by delicate layers of 
fat; the cellular tissue of which is almitlantly supplied with vessels, that 
expend thernselvcs 011 the walls of tlie c(Bca. The bliucl extremities of 
the sacculi gravitate freely in tlie abdominal cawity. 

Suth,  in part, is P rapid anstornical slremh of the organs of digestion. 
What is the food of the fisli? aud what tire the functions of the cctxat 

As the shad of tlie Western Atlantic malies its appearauce first o b  the 
coast of Georgia, it occurred to me that could specimens, f i esh-yui t  from 
the sea, be obtairictl froin tliis locality irnmecliately after t,he appearance 
of the fish, that ail opportnnity moulcl he oEered of discovering froin the . 
contents of the stomach more in relation to its liabits than was liiiomn. 

On the 2d of Febrnary of the current year, two shad, wbicli were for- 
;tnnately procniwl from S;-Er:mnah, Ga., were esarniuecl a t  iuy otrjce in 
Mobile. 

The stoinacli of the first coutained notliing except a small quantity of 
brownish mucus, mliicli otliers 1i:tve describecl. 

But I was astonished to find the coxa greatly elongated and distendcd. 
They were of a flesh color-evidently due to their contents, riz : a Iiomo- 
geneous-loolriiig fluid, which, wlier? squeezed through the cecal  orifices 
into the iiitestinal caud, was fourid not to &fer  materially, under the 
nalietl eye, from the brownish mucus tLllutled to alio\*e. To my rnind the 
functious of the ceca were apparent. 

The gizzard-stomach of tlie second specimen, in addition to the brown- 
ish mucuq contained a minute quantity of solid matter. This was  im- 
mediately inounted ori a slide and subjected to a lens of lorn power 
suitable for examining vegetable tissue entire. 

I was amazed at the beauty and perfection of the objects displayed- 
minute cyliudrical stalks, and clifti?rently shaped and colored fragments 
of algz, gemmed with the pearly calcareous shields of in€usoria! Manx 
of the shells, having altogether escaped the eRc:cts of tlie action of the 
stomach, preserved their integritx-bi-convex loricoe predominatixig. 

A Bailey would know and name them a t  a glance. 
They are to be seen of all sizes, from the fully formed disc to that 

An algologist might readily determine the tlpecies to which tho fuci 

The question relative to  the food of Alosn prmstabilis is answered. 
Shad feed a11d fatten 011 marine fuci, and on tho microscopic organisms 

that are parasitically attaclied. Both are'necessary to the economy of 
the fish. How beautiful the adaptation! The succulent vegetable mat- 

presenting under tho same power a mere point. . 

belong. 
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tor, held and macerated in the conical division of the stomach, passes 
gradually into the gizzard, where it is in time thoroughly disintegrated 
by tlie powerful wslls of this muscular apparatus, aided by the sharp 
points pncl edges of the broken shells of the infusoria. Iteduced to 
chyme-the brownish mucus of some observers-it passes the small 
pyloric orifice, is changed by admixturo with the proper secretions, mliich 
meet it at, tho threshold, aud is iminediiltely sucked up into the ceca, 
that (listerid to receive it. 

In these receptacles the liquid food, prepared in the ocean, is stored 
away to nourisli the fish in its long passage, five or six hundred miles 
perliaps, to the 1icadm;iters of’ rivers, whcre the ova are to be deposited 
and receive irnpregnatioa. Thus we may explain how i t  is that a fish 
corning to us in sapcrb coiiditioii from the sea, vitli nothing apparently 
in its intestin:d can;~J bnt a little discolored iuticus, can 111aBe this ascent, 
execute tlio fiinc:tions iiecessary for the reproduction of its species, and 
clcsceiid to its feeding grounds in the deep. 

In  the absence of food tlie fiish feeds on the nutritive contents of the 
c a m ;  either by forcing a certain quantity of tho fluid into the large 
intestine, or, and this is far more lilicly, by iL1)sorptiou immcdiately from 
tho cac:i-cscl~ of these appentlages being provided with a sphincter, 
or valvnlnr nrrangement, to proveut the involuntary passage of its 

. contents into tlie general reservoir. 
extreniities of the 10a~led tubes m o ~ ~ l d  materially assist this rotention. 

Something like this, tliere is little doubt in my mind, takes place in 
the otlier species, and genera, provided with cceca, that run from the sea 
to spawn. Theso useful appendages varying in number, and size, ac- 
cording to the habits of the fish, and the presence or absence of food in 
tho fresh-water streams which they ascend. 

Some fiiiding, although precariously, appropriate food, a part of the 
fortuitons excess of to-dny IS tstoretl o ~ n y  for tomorrow’s scarcity. 

Tllc adult sliad from i ts  habits tlllring the Season for spawning (for the 
fatness of tho fish and the apparent emptiriess of its ;~limcntary canal 
hsvc long been sul?jccts of wonder) requiring an abundant supply of food 
far lo~ag voyages, has a great numbe:. of receptacles. 

seventy auil more than ninety-five having been Carefully counted by 
1118 And this difference seems to be directly 
in proportion to the size, and, there is good reason to believe, the age of 
the fish. I t  may be thus oxplained. In the young adult shad sollle of 
tho CGCD arc rudimentary.* Tlioy arc gradUtLlly develowd mitb the 

Tho action of gravity on tlie free , 

The nnmber varies in iudividuals O f  the 8ame spccies; less 

the speciruelis exainined. 

’ gro-gt11 of the fish until a fixed nnmber is reached for the  species. 
~ _ _  

+ Siiieo tliis papor was road bcf0l.e tho Ac:donly, I h V o  follnd soino of theso organs 
ill a riidiiiiontury stato iii tho yo1111g d l 1 l t  of Labras linoatus (striped lnss, rock-fiuh), 
and ill sporirnstis of tho spocios of Dioplites (mothor of tho perch family) gonerally 
knoqql as “t8rout” at tho SolIth. 

preparations proving thoso iclithyologicnl points are in my possession. 
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Let us take a British enumeration of these organs in different families, 
having different habits, and requiring different food. ‘(While there are I 

six in the smelt (Salmo cpcrlanus), there are seventy in the salmon (S. 
salar). In like manner, though there are eighteen in the anchovy 
(Clupea encmsicolus), there are twenty-four in the herring (C .  harengus), 
and. fourmore in the shad ( C .  aloscr). In some, as in the cod, says t h e  
same authority, they consist of several large trunks, ramified into nu- 
merous small ones. 

The herring and anchovy, though closelr allied to the shad, are of 
small size, ant1 do not go far beyoud brackish water to spawn. Hence 
their cceca are few and small. The salmon, a fish of large size, has 
fewer receptacles than the shad ; for the former can obtain, from day 
to day, suitable food iu the fresh waters it frequents. But the adult 
shad, from the nature of its food, is dependent upon that, in the liquid 
state, which it brings with i t  from the ocean; and consequeutly its 
pyloric appendages are niirnerous and long. 

In the cod, as was stated before, the cceca consist of several large 
truuks ramified into numerous small ones. NOW, as this is exclusively 
a salt-water fish, the arrangement here would seem to be a t  variance 
with the opinion expressed concerning the uses of these organs. But, 
compared with the shad, the cod is of enorinous size, and, though a salt- 
water fish, it is highly probable that, for the most part, it migrates from , 

its feeding grounds to perform its reprocluctive functions in securer 
oceanic localities than those in which it fattens. 

It is the shad, however, which occupies our attention. 
The distance from shore at  which this fish can obtain its appropriate 

food may be inferred from the botauical nature of the algx: OII which 
they feed; and perhaps the shells gf the infusoria may assist the search. 
As a guide, the statement of Forbes should be regarded. 

The British marine plants,” says that author, “are distributed in 
depth or bathymetrically in a series of zones or regions which ex- 
tend from high-water mark down to the greatest explored depths” (for 

There are no waters more fertile in dgco than those of the Gulf of 
Mexico j and none in which the minute organisms, that fasten ou iiiarine 
plants, are more numerous and varied. A cold aqueous belt, of vast 
area-bounded on the south by the gulf-stream-almost isothermal with 
that which washes t h e  shores of Georgia arid the Carolinas-extends 
along the comt from the mouth of tlie Mississippi to Cape Sable. 

One, from its size and 
physical construction, and as an article of iood, rises considerably above 
insiguificance. It is frequently caught in the headwaters of tlie rivers 
of Alabama, where it spawus. But the shad of the Atlmtic, a fish 
nBording, from its gregarious and prolific nature, a valuable food for man, 
does not uaturally exist in the Gulfoi filexigo. Pet  there is much reason 

plants). 

Here may be found several species of alosa. 
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to believe that in this sea it coiild obtaiin, in great abundance, the pe- 
culiar food adapted to its wants." 

Once successfully introduced, in numbers sufficient to sustain the 
species ?gainst the natural causes of destructioii, i t  inust becouie abun- 
dant. For the tcimperat lire of the gulf-stream opposing, according to 
recent espeiimcnts, an irreinovable barrier to its exit, its oceanic rauge. 
011 the mesteru side of Floritla, woulcl bo limited to tho  bod^ of cold 
mater, the boundaries of which have been clcscribed.t 

Nany of the rivers that pour their coutcnts into this belt would seem 
to be as well adapted to the functions of reproduction as any the shad 
naturally frequents. Let u s  take for comparison the Ockmulgee-one 
of the branches of the Altarnaha, a river of Georgia-and tho F l in t  
River, a tributary of the Apalachicoh, which flows through western 
Florida into tho Gulf of Mexico. 

These streams ham their origin in the same State, and spring €rom a 
geographical rongo which is geologically the same. A t  one point they 
altriod toucli. Now the Ockmulgee, like its sister tributary, the Oconee, 
teems with shad; while in the Fliut ltiver they are unknown. Yet they 
are in juxtaposition, ant1 their waters, €or the practical purposes of this 
deduction, are homogeneous. One makes its way to the Atlantic Ocean, 
where shad abound; the other to the Gulf of Mexico, vhere they do not 
exist. 

But be the possibility of Its successful introduction into the Gulf what 
it mn,y, such, as has been shown, is the food of th i s  fish; mid such, with 
&ferenco to the opinions of others, are the functions of the ceca. 

T]lese assertions rest on- 
1. The examination of twenty-five or thirty shad obtaiued froin Sa- 

\7a11na1i7 &, at clifkrent times, fro111 February 2d to March lljth, of this 
year (1860). In  three specimens only were the stomachs entirely empty, 

2. Niueteen stomachs with their coutents dried, and glued to ghss 
with Cauade balsam. In all of which are to be seen the fuci :~nd shells 
of infllsoria, and i n  one I I I I I I~C~OUS cjliildrieal stalks of alga are plainly 
to  be recognized by the naked eye. 

3. a part of one of the c e c a  opened, and flnttrned out on n slide, the 
driecl contents resting on tho mucous membrane. With a glass of higher 
po-qpr, q);hrlrIiiig pain( s of the calcareous discs, which have escaped the 
actio11 of the gastric juice, may bo seen, here and there, in the thinnest 
parts of tliis fipeei~nen. 
4. A priisito from the inuc0uS SUrf%CC Of the above ccccum, identical 

Ivit11 one tn1ceii from the couical stomach of the sanie fish. 

ill these the caca were grc:ttly distended. 

* silico this pamphlet was printed I  ha^ discovered iii tho stoiiiacll of 0 species of 
AIOS&, vwy iiumorous in the Gnlf of hforico, fucus w d  ahdl8 icleutiunl wit,h i,k~oso €ound 
h tho Atlimtio shall. \ 

t so0 a paper by Mr. Wm. Gcmner, of l\.lillcdgovillc, Ga., in August NO. of tho Cotton 
Planter and Soil, p. 26G, blontgorucry, Ala., 1858. 
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5. A section of the intestinal canal, cut from a point below the open- 
ing of the ccecum nearest the termination of tlie alimentary tube, spread 
on glass. It exhibits on its mucous membrane an iuspissated matter of 
a somewhat darker brown color than that of No. 3, and the cl6brid of 
inicroscopic shells, small enough to pass the pylorus, but too large to 
enter the mouths of the ceca. 

6. A wet preparation of the gullet, stomach, C U ~ C ~ ,  and intestine. 
7. A preparation in ether of the ceca, their orifices, and the intestinal 

expansion in which they open. 
8. Several dried stomachs (some of the last obtained) unopened, but 

supposed to contain the fuci and infusoria described. 
The most important of t h e  specimens have been placed in the hands 

of Lieutenant Holt, U. S. A., who lies kindly undertaken to deliver 
them to Dr. Walter D'. Atlee, of Philadelphia, to be presented by him, 
with this monograph, to the Ac~ccIemg of Natural Sciences. 

[An abstract of this paper will be found in the December number 
(1860) of. the Proceedings of the Academy of N. Sciences of Pliiladel- 
phia, appended as  a continuation of tlie report from the Biological De- 
partment of the Academy for May, 1860. By reference to this report 
it may be seen that the statements made in relation to the contents of the 
stomachs and the cmca were abundantly verified by members of the Acad- 
emy in the specimens mounted for microscopical examination which 
accompanied this paper." 

Before the shells of the minute organisms can be easilj- recognized, 
the solid contents of the stomach should be thinly spread on glass and 
thoroughly dried, in order to remove the liquid matter which renders 
these small objects obscure. With specimens thus prepared from fish 
fresh run from the sea during the spawning season, examined under a 
bright sunlight, the investigations detailed in this paper may bo easily 
repeated. 

MOBILE, ALA., October 26,1860.] 

THE*MMIC!&OPYLE, O F  TILE EGG O F  THE WRITE PERCH. 

B y  JOHN A. RYDER. 

[Lottor t o  Professor S. F. Baird.] 

J have found the micropyle of the egg of the white perch; i t  mcasures 
.0075 millimeter or 3& inch in diameter. Average diameter of egg, -A 
inch; of oil sphere, i+ii inch. 

WASI~TINGTON, D. C., ilfay 17,1881. 

*As the vegetable mattor in the stomach of tfhe fish is in a disintegrated state, IL lens, 
generally, is requirpd to determinu its nature. 
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EVE1;OPMENT O P  TIiE SILVER GAR (BELONE EONUIROSTRIS),  
WITIE ORSEBVATIONB ON TIlE GENESIS O B  THE BLOOD IN ED& 
BRYO F 1 8 W E 8 ,  ANI) A COMPARISON OW FISH OVA WIT11 TILOSE OF 
OTIIEE VERTEBIEATEH. 

B y  JOHN A. RYDER. 

The development of the fish we are about to describe is in itself of 
little practical importance, but because it serves to illustrate in a very 
remarkable way the manner in which the blood is originated in an embryo 
teleostean, it may serve to teach us a usef111 lesson as to the origin of 
the elements of tho blood in other forms, such as the salmon, whitefish, 
&e., a complete knowledge of which i t  is desirable tkat we should 110s- 
sess, in order that we may more fully comprehend the evolution ofiheir 
8truotures in the egg. Another matter of peculiar interest is the pres- 
ence of nuinerous filaments which are distributed over the whole sur- 
face. of the very thick egg-membrane, and which are :tt first tightly 
coiled around the latter, but which afterwards uncoil, when they twist 
together into btrands, and also become ent,angled with the filaments 
arising from other eggs SO as to bind large numbers together into large 
clusters. Not only are large masses of one brood thus joined togdtller, 
but it is also found that if the recently spawned ova come into contact 
with slender objects in the sea they iinmediately mind their filanients 
about the latter, and are by this means suspended very securely, so 
that wiith tlie ebb and flow of the tides they are constantly bathed by 
different water. It appears that in this way their incubation would bo 
fayored, for after their fixation by the filaments or threads, tho ebb and 
flax of thc tide sweeping through and by the clusters of eggs would in 
effect very closely reseniblo the conditions to mliicli fish ova are ex- 
posed in tho process of artificial incubation. It w o ~ l d  seem that in this  
case nature llad anticipated the protective designs of man in develop- 
ing  a means by whicll the survival of a species might bo insured. HOW 
the filaments ha\re been evolved it appears impossiblo to the writer to 
explain; he can think of no rational hypothesis of evolution by \"hi& 
it w o ~ ~ l d  be possible to account Sor their development. While the ova 
of a comparatively useless fish are thus provided wit'li a means of pro- 
tection and suspension, not only to Savor their incubation, but also to 
1Ceep tllem .from being overwhelmed with the ooze and liiud of the ses- 
bottom, there are other species of considerable value, the eggs of which 
are probably provided with similar thread-like appendages. I allude 
to the so-called jumping-mullet," Mzlgil a h l a ,  :t fish much esteemed 
for the table in some places along our eastern coast. It therefore be- 
comes a matter of some importance t o   OW how inany of our native 
species have their ova provided with filan1ents for the purpose of at- 
taching them to each otlicr and to foreign objects. 

Professor Eaeckol appears to have been the first to describe fish ova 

. 
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with filaments, but he tholight the fibers were inside the egg-membrane 
instead of outside of it, as may be learned by seference to his paper on 
the subject in illiiller’s Archia for 1858. Professor KBlliker, in the Ver- 
ltundl. d. plbysik. u. naed. Gescllsclw,ft in Wiirxburg, eighth volume, for 
1535, rectifies Haeclrel’s observations, ant1 shows that the fibers or fila- 
meuts are external, but it does not appear that he ever understood their 
rea1 fuictiou, viz, to provide a means of fixation and support while the 
0i-a were undergoiug incubation. Haecliel unfortunately observed only 
uuripe ova, contrary to what he supposed. as is clearly shotvii by his 
figures, but lie fouiid the fibers present in the eggs of Belone, 8comBer- 
esox, I I c ~ n i , r l ~ a ~ ~ ~ p l ~ u s ,  ;tiid Ihocmtus. The writer has observed them in 
the uuripe eggs of Hemirha?nphus unifusciatus, but has not had any 01)- 
portunity to observe them in the eggs of the flying-fish, Bxooatus. In 
all 4 these the fibers are distributed a d  attached at intervals over the 
whole surface of the egg, but in the Atlberinidm, as shown by my ob- 
serratious ou the eggs of Chirostonza notuta in i\l objack Bay, Virginia, 
in 1880, there are only four filaments, which are attached to the 
vitelline membrane at  one pole of the egg and quite close together. 
These are a t  first coiled around the vi,telline nierribrme in one plane 
quite closely, as in B e h e ,  but they uuwinil when the eggs are dis- 
cliargerl into the watw, when the threads of adjacent eggs becoine eu- 
tangled so as to lorin clusters of considernble size. In this genus the 
filaiuents are nearly half a11 iuch long, without a s\vollen base, attached 
to au egg one-sixteenth of an iuch iii diameter. We saw that all of the 
genera of Scomberesocidm were fouiid to have their ova ~)rovided with 
ii1:binents. The genus ArrlLunylius is the orily o m  the eggs of which 
have riot beeu observed. I t  is w r y  probable that a11 of the geiiera of 
Atlmiizidm have ova witli filanieiitons processes j at  ally rate it is desir- 
able that they should be loolml for in Atlwrina, Atherinickthyly, Tetru- 
gonurus, and Lubidcstlm. This supposition also raises tlie question 
whether tho illugilidc do not h;ive eggs of the same kind. A coniirina- 
tion of this hxpothesis would be desirable in that the Iwge iiumber of 
species iu the fhmily, their wide distributioii alid considerable size, uon- 
spire to render them of value as food-fishes over a large area of tbe  
earth’s surface. I t  is quite as important for us to h o w  what natural 
m(1aus exist to favor the syrvival of the germs of species as i t  is for us  
to know what artificial means to provide €or their increase and protec- 
tion. In fact tlie latter kind of knowledge ought to be based upon and 
su~q~loment the former, since it is by a combination of natural aucl arti- 
ficial protective agencies that much niore can be clone to increase the 
number of food-fishes than by the latter alone. I t  may indeed happeii 
that we will yet learn that certain species need uo protectiou save that 
which would prevent their capture cluriiig the breeding season. 

. 

DEVELOPMENT. 

The development of the germinal disk of the silver gar is essentially 
like that of the Spanish mackerel and the cod. The egg is quite large, 
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measuring when mature about one-seventh of an inch in diameter. After 
impregnation the egg does not increase much in size in consequence of' 
the absorption of water from without, as in the case of the eggs of the 
shad and whitefish. The vitellus, in consequence of this, lies almost in 
coutact with the eggmembrane, a8 shown in Fig. 1. The egg-lnembraiie 
is without pore canals, and is therefore not a zona radiata like that of the 
shad and salmon. J t  is about & of an inch in thiclrness, wllicll is 
more than six times that of the zona radiata of the shad egg. The 
fibers or filaments which arise from the surface of the egg arc cylindri-* 
ea1 and taper towards their free extremities. The attached end of the 
fiber is swollen into a truncated cone, which is joined to the. surface of 
the egg-membrane by its base. From the truncated apes of the cone 
the fiber arises, and a very distinct tranmcrsc liue indirates the point 
where the former joins the latter. The fiber8 may be forcibly pulled ofY 
of tho iuembrane; when this is done a slight coiic:ive depression remains 
on the surface of tlia latter, marking the point of attachment of the con- 
ical base of the filament or thread. The ttticliness of the threads is 
about the same as that of' the egg-membrane, and they are apparently 
composed of the same material, as indicated by tlieir color and behavior 
towards reagents. An examination of tlic ovaries of different females 
in various stages of maturity reveals the fact tliat tho fibers are tightly 
coiled about tlie eggmembrane in the immature condition in the ova- 
rian follicles, and that they are :elso ~ouiicl round the globiilrtr egg in 
but  0110 plane, mhioli we may clcsignate as the equatorial plane. Tllis 
appears to be tho tendency of tlie iibers on tlhe eggs of other Scornher- 
esocoids as well as in Chirostoma. A€ter extrusion the fibers on the egg 
uncoil and stand out, looped and twisted together in a11 direct.ions, 08 
shown in Pig. 1. The lengtli of the fibers varies, but it does not usually 
mllcll exceed t h e  diameter of the egg. 

The ovary of the silver gar is a very long, simple cylindrical pouch, 
varying in size and length very grcat'ly, according to the degree of ma. 
turity of its contents, mhicli are discliarged by W ~ S  of a wide 0\5duct 
opening behind the ireut. The ovary nTh6n quite mature is sometimes 
a foot in lengt,h and nearly an inch in diameter. A8 us1ial in fishes the 
male is notably smaller than the female, and the milt or spermary is a 
simple, elougate, somewhat peculiarly lobulated, three-sided organ, ex- 
tending, li1ce tllc ovary in tlie female, for tlie greater part of the Ieugth 
of the bo(1y Cayity; it empties its products into the water throngh a 
wide sperm duet behind the .\rent. The genesis of the spermatozoa is 
eEecte(1 in much the same way as in the Spauish iuaclrcrcl, as is shown 
by soctioils 01' the organ in my possession. 

AS in many other teleostean fislms tho germinal protoplasm of tile ma- 
ture egg covers the vitellus as a thin erivelope; in the egg of Belo?te i t  is 
oxtremeIy thin, but tliere is a great number of very transparent, refrin- 
gent, minute vesicles scattered through this germinal pe,llicle, which is 
of uniform thickness over the whole vitellus. It has occurred to me that 
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inasmuch as the vesicles in the germinal pellicle disappear when the lat- 
ter has been aggregated into the germinal disk, may it'not be that they 
represent the fragments of the disintegrated nucleus? This view, how- 
ever, as already stated in my paper on the Spanish mackerel, is ne&- 
tived by the results obtained in staining the gerrniiial pcllicle of the cod 
egg,  where these vesicles remain nntinged. No oil spherules ;we visi- 
ble in the vitellus, the latter being optically homogeneous. The whole 
egg is heavier than the sea-water, and quicldy sinks to the bottom ; its 
specific gravity must therefore be much greater thau that of the sliad or, 
salmon. 

The germinal disk is developed in the usual way by the aggregation 
of the germiual protoplasm of the pellicle, wliich covers the vitellus a t  
one pole of the latter. It does not appear that impregnation certainly 
takes place before the formation of the germinal disk. Obeervetions on 
this point are, however, still too scanty and untrustworthy to be of 
much value, and until special attention is directed towards this point 
it will be mofit commendable to maintain a skeptical silence in regard 
to the views held on this subject. 
duct researches on the phenomena of iinpregiiation of fish ova, supple- 
mented by reagents which will act quickly, so as to fix the nuclear 
changes which occur almost instantly. We may then study the condi- 
tions presented by different stages in dead prepardtions which have 
been properly stained so as to dovelop the appearance of the nucleus, 
as little of' i i  trustworthy nature can bc learned from any of the twenty 
species of living eggs which the writer has seen, for in almost a11 cases 
the nuclei of' living fish eggs are not risible nuder the microscope, even 
though mapifring powers of two hundred and fifty diameters be ap- 
plied. With the use of reagents the matter is miich simplified, the 
nuclei a t  once become distinct, and their inetainorphoses may be very 
distinctly shown under a power of sixty to seventy-five diameters. 

In  Pig. 1 the germinal disk three hours and tweuty-three minutes 
after impregnation has been segmented into eight cells ; at  the end of 
four hours and forty-five minutes i t  has been wgrnentecl into sixteen 
cells, as shown in Pig. 2. The disk during this time has not increased 
in transverse diameter, and is relatively smaller, when compared with 
the vitellus, than the germinal disk OS the salmon. It is very transpa- 
rent, and  is less different from the vitellus in color and optical proper- 
ties thau the disk of any fish egg kriown to me. It is this feature which 
inakes it hard to find in the live egg, and when Sound difficult to study, 
unless the light is skillfully managed so as to bring out the contours of 
its coinponent cells. The nuclei are still quite invisible in the latter 
while alive. The stages which immediately follow are still more diffi- 
cult to Study, because as the disk spreads to form the blastoderm it  
becomes relatively thinner .and more inconspicuous than in any other 
form known to me, so that it is necesvary to manipulate the light in tho 
microscope with extreme caution. 

Special apparatus is needed to con- , 
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By the tenth hour the segmentation of the disk has advanced very 
much, ancl the cleavage o€ tlie component cells has proceeded so as to 
have split them up into superimposed layers ]sing in the plane of tho 
great diameter of the disk, as shown in Pig. 3. Besides the develop- 
ment of superimposed layers of cells by another process, which I do 
not clearly understand, a portion of the germinal matter of the disk lies 
been segmented off a t  its margin to form a wreath, w, of much depressed 
cells, which seein to he severed from the edge of the disk proper by ;t 
slight interval all the way raund. These appear to take an important 
share in the derelopinent of the thick rim OS cclls r, which limits the 
border of the blastoderm after it has spread out somewhat, as indicated 
in Pigs. 4, 5,  and 6. Up to the tenth hour of development the disk has 
expanded but slightly j it no\v measures about one t\TeUty-iifth of an 
inch in transverse diamoter, exclusive of the wreath of marginal cells, 
or about the same as in the stoge represented in Fig. 1. In Fig. 3 it is, 
however, lenticular, convcx abore and bclow, and it is orlly during the 
next twelve hours that it begins to spread, become of almost uniform 

. thickness, convex above and concave below. The singular changes un- 
dergone hy the disk of the cod were not so narrowly observed in this 
species, although they probably occur. What is alluded to is the change 
from the biscuit-shape of the morula stage, with a thick margin ancl 
almost flat upper and lower surfaces, to the lenticular foriii of Pig. 3, 
which is viewed somewhat obliquely, to that of the concavo-convex 
form, which is olreddy assumed somewhat earlier. 

With the lateral expansion of tho disk, the segmentation cavity sc is 
tlevelopecl beneath tho tipper germinal layers, which constitute its roof, 
Here, as in other forms studied by the writer, this cavity does not disap- 
pear, but persists ancl expands laterally as the growth of the blastoderin 
proceeds. I n  Coregonus C L ~ ~ U S  tlie cavity is principally roofed over by 
the epiblast, ~ h i c h  is composed of flattened, juxtaposed cells, while 
smaller, rouucled culls constitute its imperfect floor. The cells of the 
floor appear to have been budded off from the mesoblast near the edge 
of the blastoderm. A siniilar stat0 of aff'a.irS pr0bddy OXiStS 1lC1'0, for 
as yet I can find no evidence of a positive character to show that me 
have in Belone an exception to the mode of developInent generally ex. 
hibited by enibryo fislies j but this structural fwsture will be further con- 
sidered, in relation to the genesis of the blood, a t  another place. 

I n  Big. 4 tlio embryo-swelliug, which exteiids from e to  the edge of 
the blasto(lerm, is still in a very primitive condition. Tlie cells, .wliich 
are to cievelop into the body of the ciiibryo, have not yet been :brrange<1 
into tracts, and little more than tho ripper or epiblast layer, with the 
mesoblast lying below the latter, and above t h e  hypoblast, can be said 
to be differentiated. There is still no indication of a neural or priinitive 
groove; no differentiation of lateral mesoblastic plates, ikom mhich the 
muscular segments or somites are to be difl'orentiated. Whether tliese 
are lateral outgrowths, or diverticula from the hypoblast of the primitive 
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enteron or gut, as the latter is pushed inwards from behind, we are not 
yet ready to assert, biit such a mode of origin appears possible, if not 
probable. By the end of tho first twenty-four hours of derelopmcnt 
the germiual disk measures almost a line across, as shown jii Fig. 4, :tnd 
the part of it from which the body of the embryo will be i1ereloI)etl i,u 
the widened portion of' the blastodermic rim r,just helow e. The cctlls 
composing the disk at  this stage are already too small to be sucressfiilly 
represented in figures of the size we have adopted, consequently tho 
blastodermic rim and embryonic portion of it mill hereafter be mtwly 
more densely dotted. 

I n  Fig. 5 the disk or blastoderm is represented at  thirty-one hours :ind 
twenty minutes after the commencement of developnieiit j it, uom meas- 
-ures about a tentli of an inch across, b u t  is still extremely thin :mcl 11as 
apparently added nothing to its substance by an incorporation of m y  
of the underlying yelk. The blnstoclerm is liere again viewed sornewliat 
obliquely, in consequence of mliich the rudiment of the embryo e y)pears 
to have its head end inclined to the right hnncl. The embryonic rntli- 
ment is relatively small, much more so than in other forms in the same 
stage of development. When the blastoderm is viewed froin the edge 
in the living state, as  a transparelit object lying at  one side of the ritcl- 
lus, the segmentation cavity sc is found to be exceedingly &hallow rer- 
tically, but its lumen may still be distinguished. The embryo, however, 
is much more clearly m:irlted thaii in Fig. 4; it is more promi~ient and is 
rapidly growing i n  length Srom tlie rim towards the center of the blas- 
toderm. 'l'his bring8 11s to the consideration of'tlie growth in length of 
the embryo from tlie edge of' the blastoderm. I am inclined. to believe 
that tlie theory put forward by ISalfour (C:ompar;itire Embryology, 11, 
254) must be accel)tctl with considerable qualification, as stated by liim 
in tlie i'ollon~iiig language: '( The growth in length takes place by a 
process of intussusception, and, till there :ire formed the full number of 
mesoblastic somites, it is effected, as in Chzetopods, by tlio continual 
addition of fresh somites between the last-fbnnc?,tl somite :ind the hinil 
end of the body?' The only apparent exception to this rule is iu Elecato 
canudus, where i t  appears that t h e  segmentation of the incsob1:tst on 
either side of the neixrala, or spinal rervous cord is cwntiuuecl bacltmarcls 
so as t o  involve the rim of the not yet closed blastodcrm, and that tho 
somites of the hind end of the body are formed by the conlesceuce of 
t h e  b1:istoderniic rim in the median line Contiiiuoiis ante~iorly with tile 
primitive groove. Should this be found to be the co1tt;t:uit rnocle of de- 
velopment in Elecate, i t  will be necessary to ticcept in part the view 
urged by  His aud Itauber. It is to be observed, liowevur, that the 

, segmentation of the rim of tlie blnstoctenn in Blecate proceeds lkom 
before backwards, and that while i t  exteucls beyorid the posterior 
extremity of tho neural cord. and notochord, the unasu;il segmentatiou 
of the rim of the blastoderm beliiud the proper embryonic body illto 
muscular half segments may bo a mere acceleration or lrasteniug of the 
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usual mode. Such unusual acceleration or retardation in the develop- 
ment of certain structures in various species of teleosts is not unusual, 
and would be as likely' to affect the segmentation of the mesoblastic 
blaetodermic rim into muscular segments as any other part of the em- 
bryo. There is another most serious objection to the unqualified accepts- 
tion of Balfour's theory of the growth of the embryo from the edge of 
the blastoderm without further addition from that source. If we do not 
admit that the blastodermic r im becomes transformed into the body of 
the ~mbryo, what becomes of it9 Nothing can be more certain than 
that, upon its closure, little or nothing is left of it; it has a;l,parently 
been incorporated into the embryo's body. 

This view appears to be well sustained by what may be o1)served in 
tlie developmeut of Belone. Up to the t8ime when tho embryo may be 
said to be fairly outlined as in Fig. 6 ,  forty-tbree hours and forty nun- 
utes after impregnation, the material of the blastoclerm :uxl embryo has 
acquired little or 110 increase of bulk in consequence of the iucorporation 
of portions of the massive yell<. In Big. G Fc'e see that the erubryonic 
body occupies about a quarter of the circumference of the yellr. The 
blastoderut has grown down over ant1 inclosed more than half the yelk 
globe, and its rim is contracting at  the tail to complete tho  closure, 
TVheu this is accomplished, the point where the closure takes place en- 
tirely diappears; the eclges of the rim have been so perfectly fused 
together that the point of uniou, marked at first by (t pore behind the 
end of the tail, with radiating wrinkles running out from it  fifty-one 
hours after developnient began, as shown in Figs. 8 and 10, has soon 
after completely vanished. The material of the slowly contracting rim 
is finally fused into a Solid flat plate Of Cells ah the caudal end of the 
embryo, after the membranes of the latter-epiblast and liypob1as& 
have inclosed the yelk. Tho conversion of this caudal plate into the 
mesol-lastic, epiblastic, and hypoblastic structures of' the tail end of tho 
embryo accordingly appears to me to be beyond question. But I would 
not commit myself to an adherence to the doctrine that the embryonic 
body was formed by 8 gradual coalescence of the thiclieiied edge of the 
blastoderm from before backwards dong the median line. If the reader 
will 0bswF-e Pig. 9 he will see that the annular blastodermic rim r, as 
it approximates the closed conclition at  the fifty-first hour, is not circu- 
lar, as in pig. 5, but decidedly oval. The sides of the oval blastoderlnic 
aniiulixs are now approximated more rapidly than the ends, $5 me see 
still further exemplifiecl in the oval pore.liko openings in Bigs. 8 and 10, 
It is, therefore, probably nearest to the truth to say that tllo embryo 
grows in length both by intussusception from behiurl forn:ards of the 
blastodermic rim as well as by the co:~lescence of the latter, not a1011g , 
the inecliari line, but by a gradual fusion as i t  is Anally closed Over the 
yelk. 

The segmentation of the mesoblast. proceeds in the usual way in 
&lone from before backwards, 8s shown in Pig. G at 80, srld thoro is 110 

Bull. U. S .  3'. O., 81-19 may lS,188S. 
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reason to suppose that the somatic mesoblast extends much heyoud tflie 
sidesbf the body at this stage, but i t  ends abruptly on either side be- 
tween the epiblast and splanchnopleure the same as in A h a ,  as shown 
by transverse sections. Pig. 6 shoms the optic vesicles o developing a t  
the head eud of the neural or spinal cord, which is solid in this species et 
this time, as iu einbrxo bony fishes generally. The notochord is also 
faintly iiidicatecl a t  this stage. The vesicle 7:, the nature of mliich is so 
puzzling, shown at  the under side of the tail iii Figs. G, S, 9, a i d  10, is well 
developed ; it was originally described hy ICupEer, and it 'has been sup- 
posed to Be primitively joiiied to the posterior end of the intestine, but 
of this there is as yet no satisfactory proof. It disappears entirely a t  D 
later stage of the ovolutiou of Belone, and appears to play only a tran- 
sient and couiparatively inconsequential part in the process of develop- 
ment. The usual lateral flattening of the anterior end of the neural or 
spiual cord takes place, as shown in Pig. 9, in optic section through it  
and the cptic vesicle on either side. Further stages in the clevelopment 
of the optic vesicles are shown in Pigs. 7 and 10, in which the rudiments 
of the auditory invagiimtions are also represented. In Fig. 10 the em- 
oryonic body orily is represented, as in Fig. 9; the inesoblast liav been 
segmented into a greater number of muscular somites, and the point of 
closure of the blastoderm is shown at  the tail, where it forms the caudal 
plate already alluded to. 

DEVELOPMENT O F  THE IIEART AND BLOOD. 

As stated at  the beginning of this paper, the genesis of the blood of 
Belom is perliaps the most interesting part of' its history. T'lie heart 
develops in the nsual way in the SegmentiLtion cavit'y below the head; 
at first an annular inass of cells, i t  sooii bccorncs tubnlar, and is pro- 
longed forwards until its venous end a extends $0 the front end of the 
head. An arterial channel is a t  once developed froin its hinder end 
through the body of the embryo between the notocliord and intestine, 
and just below the tail a t  x it widens into a capacious vessel of very 
uneven caliber and passes entirely around over the yelk between t,ho 
epiblast and the hypoblast to again enipty its contcnts into tlle anterior 
venous end of the heart a t  a. The vitelline blood.system is at  this stage, 
seventy-two hours after impregnation, as simple as it can possibly be. 
It is a mere channel which is as xet Eiarclly provided wirli proper walls, 
except in the region of the heart and body, riinning tlie whole length 
of the body of tlie young fish and continued around the J-elk back to 
the heart'. On either side of the body of the einbryo a small vessel also 
makes its way outwards from the aortic clinnnol or vessel, but suddexily 
returns again to einpty its fluid contents into the heart a t  a. This ves- 
sel, or rather the one on the right side, is shown et d/ in Pig. 11. With 
the progress of development tlie most notewortliy change which takes 
place in the arr:ingement of the two vessels on either side of the body 
is their rapid extension and growth outwards over the yolk, as shown 
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at v', v", in Fig. 12, ninety-four and a kalf hours After development had 
begun. The blood corpuscles or disks a t  once begin to be formed, but 
they do not appear to be uniformly oval a t  first, but very soon acquire 
the red color characteristic of this tissue. The corpuscles have a tend- 
eucy to adhere together in clusters or clumps, and circulate in  this n-ay 
in masses through the blood channels of the embryo, as shown in Fig. 
11 a t  v. The blood channels soon develop communicating branches, 
and these are formed in a rery interesting way, as represented in Fig. 
13. N:Lrrom blind prolongations of the h0110~ vessels are formed at 
their sides and at  each pulsation of the heart' these are lengthened; 
several of them are shown a t  c, e, e, Fig. 13. Frequently two  such blind 
prolongations meet and join, so that a communication is established be- 
tween the larger channels. In this way the vascular netivork is tlevel- 
oped over the yellr, as shown in Figs. 14 and 1G. In  Pig. 14, one hnn- 
(Ired and sixteen hours after impregnation, the vitelline vascular system 
is moderately complex ; there are three vascular channels, the riglit one, 
VI, the left one, v", and the median one, v, all OS which join ancl pour 
their contents inlo the venous end of the heart at n. It may also be 
observed that where tho vessels cross t h e  semi-diameter of the egg at 
the side and wliere their cavities are seen iu optic section, the epiblast 
is lifted up to give them passage. Between the vessels at this stage 
it was possible to observe in optic section here and there a t  the sides 
of the vitellus the space between the epiblast and hypoblast, which 
we have regarded as the remains of the persistent segmentation carity. 
The lieart space p ,  which in this as in other cases appears to be de- 
rived from the segmentation cavity, becomes progressively more and 
more spacious in the successive stages represented in Figs. 11,13,14,15, 
until it attailis a most extraordinary development in Fig. 16, one hundred 
and sixtyfive snd a half hours after impregnation. In Fig. 11 the heart 
is tubular and not differentiated into regions; in Fig. 12 the ventricle 
and venous sinus are beginniiig to be marked off from each other; in 
Bigs. 14 and 15 the bnlhus aorta may be f w  the first time distinguished, 
but in all of these phases the whole organ iS dragged forward in the 
merlian line far beyond the front of the head. In Fig. 1 G  the venous 
end of tile heart begins to be inclined downlvard, but is a t  the same 
tilne very remarkably elongated; the bulbus aorta ba is almost tubular 
and the ventricle so, allnost globular, is hdd in position to the floor of 
tho heart cavity by a muscular or fibrous bsrld, 8.  B ~ O W  the ventricle 
the greatly elongated tubular venous sinus appears to be fastened by 
diverging muscular bends to the lower part of tlie enornious heart spn(:ep. 
The paint of attachment of tlhe VCIIOUS end of the heart in the lower par- 
tior1 of heart space is the 8cene of the very rtm:u.liablo lnod(3 of gcn- 
esis of blood corpuscles of this species. where the vessels V, 01, VI', in 
Fig. 14, converge, it is already apparent that an active metamorphosis 
of the yelk substance into blood disks is ill priigress. The first sign of 
this has, however, already niade its appearance in Pig. 11, where the 
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blood corpuscles are clearly derived by budding off from the inferior 
hypoblastic walls of the vitelline blood channels. Clusters of adherent, 
not fully formed, blood disks are circulating en masse through the ves- 
sels. But the 
process of blood formation is in its most active phase in Pigs. 15 arid 
16, where the vitellinc vessels converge 50 join the heart. Here it \vas 
observed that the vitellus was breaking up into dear globular corpus- 
cles from to %+ of an inch in diameter; the largest corpuscles were 
always observed to be most deeply imbedded in the yellz, or most re- 
mote from the vascular channel. A progressive segmentation of these 
corpuscles was also observed, from which it was concluded that they 
were directly concerned in the formation of the nucleated oval blood 
disks. The rapid formation of blood disks in this region had the effect 
of piling them up into great adheren5 masses aborlt the venous end of 
the heart, which was also more distinctly marked as the red color of the 
ovoidal corpuscles became developed as hremoglobin was formed. The 
pulsation of the heart would for a long time sway these masses of cor- 
puscles back and forth, until finally one after the other would be de- 
tached from the mass and casried along in the current of blood. Not 
only were the corpuscIes buddedaoff in this way into the blood cbanriel 
itself, but they were also found to be held in suspension in great num- 
beru in the great heart space p ,  where every pulsation of the heart 
would cause them to vibrate in the surrounding serous fluid. A t  the 
upper part of the heart chamber great numbers of blood disks were 
found to be collected together below and in front of the origin of the 
breast fin f. The hypoblastic origin of the blood in this species is 
therefore undoubtedly a fact, as was learned from repeated observation j 
whether the hypoblast was more than the intermediary parent of the 
blood disks I am not in a position to state, but this mas probably the 
case, for as the hypoblastic structures mere broken down into corpuscles 
in  the blood-forming region at  the venous end of the heart, there ap- 
peared to be a constant r e n q a l  of germinating cells from below which 
were clearly derived from the yelk. The actual phenomenon of cleavage 
of the cells was not observed since the nuclei were relatively indistinct, 
and their genesis a t  this point was assumed to be undoubted from the 
constantly augmenting numbers which were developed independently 
of any which might accumulate in consequence of eddies in the blood 
current. The blood disks themselves were not measured, but as coni- 
pared with the size of the corpuscles from which they were derived they 
,were estimated to measure somewhat less than B& of an inch in their 
greatest diameter. 

What may lie beyond the stage represented in Fig, 16 I am not able 
to  say, as we were unable to keep the eggs in a healthy sthte after this 
period. The species w y  found in abundance, in spawning condition, 
at Cherrystolle during July and August last, and I take this occasion 
to express my appreciation of the assistance of Colonel MaDonald and 

Some of them appeared to be ameboid in character. 
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Messrs. Sauerhoff and Walke, mho were instrumental in obtaining tho 
eggs which were thc subjccts of the foregoing study. 

But a few more points in relation to tho developinent of other portions 
of the ernlxyo niay, perhaps, profitably engage our attention. It will be 
noticed that there are over eighty muscular segments or somites repre- 
sented in the body of the embryo shown in the egg in Fig. 11. This very 
large uurnber is unusual in bony fishes at this stage of development; 
less than half as maiiy are to be observed in the young shad, cod, or 
rnaclierel a t  the same stage. in explanation of this difference we can 
only suggest that, since the muscular somites of the adult silver gar 
are vastly more numerous than those of the three aforementioned 
species, we should expect the number in the embrxc? Bclone to exceed 
those of the other species a t  LL very early period, which is found to be 
the fact. 

The brcast fins f are cloveloped early; the first rudiment appears in 
Fig. 11, and they increase in size progressively from that stage onwards ; 
at  the same time they are gradually puehed farther €orwards, sild their 
bases assume a vertical position as in Fig. 16. 

Tho vent x, with the growth and prolongation of the tail b'ackmards, 
oommuiiicates with the exterior of the body, u1s sliomn in Figs. 14 and 
16. The intes,ine extends forwards from it,, but the mouth will appar- 
ently not be developed udtil considerable progress has been made beyond 
the stage represcnted in Pig. 16. There is an embryonic: uriwary vesicle 
or blailder, b, behind and above the vent, which is connected with the 
segmental ducts anteriorly. The liver is still but slightly developed. 

Tile mid-brain is the most IDaSSiVely developed portion of the neu- 
rula, and consists of a pair of large, flattened, saccular outgrowths, 
which are developed from the upper \Val1 Of the second cerebral vesicle, 
whi& partly cover tho cerebellum behind and the 1oTver part of tho 
brain a t  the sides. Tlie cavity inside the brain is spacious in the em- 
bryos of ~ e b n c ,  as is indicated in Figs. 12 mid 14 j the primary vesicles 
are as yet but little modified in our lateut stage. 
0.f the history of the development of the unpaired fins, these stages 

tell us but very little, but there was ;I slight dbrwl and ventral nata- 
tory fold developed on the tails of the Oldest embryos. 

Of the relations of mesoblast to that of the hypoblast and epiblast, 
we clearly know that the mesoblast of the muscuim somites ends 
abruptly on either side of the body between the upper and lower em- 
bryonic layers. 111 Fig. 14 the epiblast and hJ7p051nst a1% indicated by 
two divergiag lines which end at  the sides of the body just jn front of 
the breast fins. 'lhis Bgure shows in Optic section the space between 
epiblast and hypoblast Which runs dong the Whole leugth on either 
side of.the body of the embryo. The epiblast aluouiits up over and 
covers the endx-yoiiic body cousisting Of t h e  muscular mesoblast, spinnl 
cord and brain, or neurula, a11d the IIotOchOId, segmental tubes and 
intestine; the hypoblast on tho other hand pames beneath all of these. 
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The great bulk of the body is therefore inclosed between the epiblast 
and hypoblast; the segmentation cavity exteuds in reality ell round tlie 
einbryo's body up to the point where the mesoblast o~ids, and f'rom this 
point all round the yelk betnwn the epiblast and hypoblast after the 
latter has been enveloped by the blastoderm. Usually the mesoblast 
is freed from contact with the hypoblast for some distance beneath the 
hcad; in the space which results the heart is devcloped as a ventrul 
rnesoblastic outgrowth of cells annular a t  first, tubular at last, and mor1 
divided into three principal chambers separated by two coustrictions, 
which are not a t  first truly valvular. The space around the yellr is now 
continuous with the heart space or pericardiac cavity; tlic latter is in- 
deed a part of the segmentation cavity; into this space the blootl cor- 
puscles of BeToize are budded lrom the yellr through the intermediation 
of the hypoblast inclosing the letter. The vessels themselves appear to 
be intiinately related to tlie hypoblast, and appear iiideed to be 1)laccCi 
betmeen it and the epiblast, bu t  to make their progress ir,aiuly along 
the former, plowing channels through it and tho adjacent yelli. l h e  
mode of forcing or breaking open channels from 011e vessel to allotller 
over the yelk ot Bcloize is well s h o ~ n  in Fig. 13, wliere the blintl brgin- 
nings of vessels are arising at  c, c, c, and two such froin the larger ves- 
sels have met aud joined but a short time since so as to connect the 
larger cliannols together. The median vessel which travorses tho je l lr  
is fed by the caudal vein behind; tlie lateriil venous arcs v/ vu", on tho 
other hand, are fed directly froin the cardinal reins. 

It is a very significant fact that the segmentation cavity plays a very 
important part in the process of the formation of' the blood and tlie in- 
corporation of tho j-elk into the body of'tlie enibrj-o. There is no more 
reason why the segmcntation cavity should disappear in the germinal 
disk of'the fish-egg than in the segmenting egg of the amphibian, where 
it actually is as intimately concerned in the formation of the heart as in 
the fish, according to the evidence of the plates of A. Goette's classioal 
~ n t l o i c k e l u n ~ s ~ e ~ c l ~ i c l ~ t e  der Unke, but this, 1 am nmare, is not that em- 
bryologist's view of the matter. KupRer" has advanced anotlirr view 
which it is important to  notice in this co~inection, as it is very different 
from the one advanced by the writer in tho foregoing pages. IIe sup- 
poses that there is a mesoblastic laxer surrounding the yelk besides the 
epiblast and hypoblast, and which lies betmeen tho two latter. The 
blood, according to him, originates by germination from tlie hypoblast 
betm7een the latter and tho uiesoblast. The origin of the heart is dc- 
scribed essentially in the sanie way as it Iras been observed by the 
writer. Rupiier in all his writings has, however, completely overloolreci 
tlie fact that the segmentation cavity of the fish-egg persists, and b e  
was not, therefore, in rz position to estirnate its importance in relation. , 
t o  tho development. of the blood. As to the mesoblastic layer said to 

*Bcobnchtuiigon iiber die Entwickclung dor Knochenfiacho. Arch. f. milt. Anat. 
IV, 1868. 
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intervene between the hxpoblastic and epiblastic layers mhicli cover 
the yak,  sections tlirougli whole ova in various stages of developnient 
have thus far failed to show its existence, except in the salinon, in which 
it is quite evident in sections oi ailvaiiced embryos. Even in the latter 
I am not s im that i t  extcritls ciitirely over the yelk. CEIlaclicr has ap- 
parently understood the relations of the segmentation cavity much in the 
same way i iS  the writer, except as to the heart. 

UOMPARISON O F  THE TELEOSTEAN OVUX WITH THAT OF OTHER -En- 
TEBRATES. 

A comparison of the different types of vertebrate ova mill be useful 
as leading to s clearer comprelie~~sion of the true nature of the yelk in 
the teleostean egg. Tlie eggs of the coiniuoll frog (Eann) and Bortzbi- 
nator untlergo total scgmeatation iu the process oi development. There 
is no distinct vitellus or yellr. and the yelk of the fish egg is apparently 
not honiologous with any part of the amphibian ovum. There is, how- 
over, an almost complete homology b e t k e n  the germinal disk and blas- 
toderm of the fish and the mhole of the amphibian egg. The complete- 
ne88 of the homology is impaired only by the peculiar way in which tohe 
neurula or britin and spinal cord and the intestine  re developed in the 
fish. Tlie fish egg may be regarded as tho frog's ovum plus a largo 
store of food, which may be either homogeneous or heterogeneous, and 
whieli at first takes absolutely no skire in the process of segmeutatioIi. 
If it were possible to place a frog's egg on LL sphere of protophtsm sev- 
eral times its O\W size and cause it to spread out and gradually grow 
over the latter so as to completely iuclose it and yet develop perfectly, 
the conditioii which obtsiiis in the fish oviiiii would be very nearly at- 
tained for the amphibian. The segmentation cavit,y,' which appears in 
tho germinal disk at  an early stage of development of' the fish, is per- 
fectly homologous with a siinilar cavity in tho egg of tlie ampliibian, 
except that in the fish, instead of remaining a simple cavity it bas been 
so greatly modified by the peculiar way iii which the disk of cells in 
whicll it is contained is obliged to spread ant1 grow over and arouiid the 
ye1lL that it is at first not easy to see :I lilreness between tlie two types. 

(lerrelop1nent of the tailed Batrachians and of tho Lainpreys is very 
similar to that of the fsog, and their ova undergo total seglnenttation. 
The clevelopinent of the ova of the genus ~epidosteus is probably imt 
essentially diBerent from those of the typical teleostean. The process 
of sprea(1i:lg and inclosure of the y81k bJ7 the blastocierm has riot been 
observed in the bony gar, but, as far 8s I ab10 to  judge from the 
account given by Balt'our ( Coazp. .B)zb~*~oZ.  ii, 91-9S), ;b segmentation 
cavity is probably formed, and the differentiation of the embrronic lay- 
ers is stppwently not essentially diil'erent froin tho same processes as 
observed in teleosts by various persons besides the writer. 'Fig. 5s i n  
the work just referred to, and relied upon by Bdfour to show the seg- 
hntatiou of the egg of Lepidostezcs, ttppcartt to me to be tulieu from 
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a specimen preserved in alcohol, in which that reagent has produced 
the appearance of partial segmwtation of the yelk. The germinal disk 
is represented above with the sarface of the cells flattened, probably by 
the contraction of the egg membrane in a preservativo fluid. The yelk 
of teleosts, as in the egg of Zlecate, for example, is sometinies appareutly 
divided into large cells, but such they are reallr not; they are merely 
homogeneous masses of protoplasm involved in a different kind of yelk 
prqtoplasm. To sum up the matter, the comparatively full account of 
the later developmelit of Aepidostezu given by Balfour, and our lack of 
knowledge in regard to the stages immediately following the segmenta- 
tion of the germinal disk and attendiug the formation of the cleavage 
cavity and blastoderm, lead me to conclude that it is probable that it 
will be found upon further investigation that the development of that 
form is almost identical with that of the ordinary teleostean type. 

The development of the sturgeon when compared with the teleostean 
differs from the latter mainly in t h e  way in which the yelk is inclosed 
by the intestine. This is certainly anomalous and not a little piiezling, 
as it is the only vertebrate type yet known in which such an extreor- 
dinary state of affairs has beeu shown to exist, and it is desirtbble that 
this observation of Salensliy’s should be confirmed in our common 
American species. The development of the germinal disk and bIa6to- 
derm, from the acoount given of it by Kowalewsky, Owsjannikow, and 
Wagner“ does not differ essentially from that seen in the teleoRteazl egg. 
There is the same gradual envelopment and inclosure of the yelk by a 
blastoderm with a thick rim, which makes the statements to the effect 
that the segmentation is total appear a t  first to be fbunded upon doubt- 
ful evidoiioe; even Balfour admits that it ‘‘ approaches the mesoblastic 
type more uearly than the segmeutation of the frog’s egg.” The point 
where t h e  blastopore closes appears to be the homologue of the anus 
of ltusconi in the frog’s egg, which is not tho case in either the teleos- 
tean or Lepidosteus. The three ichtliyan types, however, appear to 
agree pretty closely in the formation of the segmental organs, muscle 
Segmeiits, notochord, heart, and brain. 1x1 the blastoderm of’the stur- 
geon there i8 apparently a thick rim as in the teleostean, which is 
mainly ruesoblastic, and which in a11 probability contributes toward8 
the formation of the caudal plate, and the posterior muscular seg- 
uents, as in the Iatter. The segmentation cavity, according to the fig- 
ures of Eowalewsky, Vwsjanniko w, and Wagner, appears to be persist- 
ent as in the teleost,, and, if Salensliy’s representations are to be trusted, 
it probably enters into the formation, not only of the body cavity, but 
also that of the heart. 

The principal difforenae between the blastoderm of tlie typical teleos- 
tean ovum and that of the Ela8tnobremch appears to arise from the 
mode iu which the yerniinsl disk continues to spread over the yelir for 
some time after the embryo has been formed find raised above the lat- 
_c -__I_-- __ __ - .- 
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ter upon an umbilical stalk, so that the portion d the blastodermic rim 
which Rtill remains, but is separated from the embryo, aud which will 
finally coalesce some distance behind the umbilical stalk, is probably 
not homologous with any part of the rim of the blastoderm of the teleos- 
tean. It is clear, a t  any rate, that this part of the rim of the blasto- 
derm of the Elasmobranch takes no share in the formation of the cau- 
dal plate, and indirectly of the fail end of the body, as happens in the 
teleost. To urge the example of the Elasmobranch blastoderm, as 
Balfour has done, in refutation of the arguments of His end Rauber in 
relation to the part taken by the blastodermic rim of the germinal 
membranes of the teleost in the formation of the body, is therefore 
hardly fair. 

As already stated in my paper on the development of the Spanish 
mackerel, the teleostean ovum is remarkable for the way in which the 
fsuperficial layer or pellicle of germinal protoplasm, destined to form the 
germiwal disk, migrates towards one pole of the vitellus to aggregate 
into a biscuit-shaped germ-mass. The process has been studied by the 
writer in detail in the egg of the cod (Gadus), where, owing to the low 
temperature of the mater in which the eggs develop, it requires some 
time for its completion, so that it may be studied verj- minutely. It 
appears that the nucleus undergoes disintegration or rearrangement in 
the fish ovum before it leaves the ovarian follicle in which it grew. 
The nucleus in young ova is observed to be embedded in the center of 
the ovum ; as the latter acquires maturity it migrates toward the sur- 
face and its contents are apparently broken up to be involved partly or 
wholly in the peripheral geminal protoplasm. I n  Home teleostean ova it 
appears th$t t'he germinal disk is formed at  the time of oviposition, but 
this is not the case in any of the species studied by the writer. 111 the 
cod, for example, the germillal disk vas not formed until about four hours 
after impregnation, Iu this species, as well as in Belone and Oyhium, the 
germinal layer of protoplasm from which the germinal disk is deve,loped 
is a distinct external layer enveloping the true vitelline protoplasm. 
It appears that in some species this pcripheral layer of protoplasln is con- 
nected with the interior of the vitellus bp strands or processes of itself 
which pass iolvards between the vitellino COI'pUScleS, often forming an 
intricate investing matrix in which the latter are embedded. Notwith. 
stau(liug all these modifications, however, the portion of the ovuin which 
is directly influeuced by the act of impreguation is the germinal disk alone, 
whiuh in tLirn has been herisecl from the extei*lial germinal pellicle. The 
vitellus is, throughout t h e  whole of de\dopme11t, passive ; as the elnbrTo 
is developed, tho heart, through the intermediation of the seglucutation 
cavity and blood vessels, becomes, iu part, the means by which it is ab. 
sorbed,, t h e  process being assisted by th'e formation of free nnclei in its 
substance as well as by germination, and, perhaps, by intu8susception 
or absorption by the overlying hypoblast itself. The theory of the d ~ .  
tennediury layer proposed by the writer, iu the essay ou the develop. 
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ment of the Spanish mackerel, in which it was assumed to be derived from 
the germinal pellicle, simplifies our theory of the constitutioii of the tel- 
eostean ovum. But I find myself unable to clearly determine its pres- 
ence, as understood by Van Bambeke, in some forms, as in Belonc and 
Alosn, for example. This layer may retain in i t  some part of the origi- 
nal nuclear matter of the egg, which may be the efi'ective agent in re- 
ducing and effecting the incorporation of the substance of the vitellus 
by the €ormation of free nuclei from part of the original nuclear sub- 
stance which has remained in the intermediary layer, which is immedi- 
ately in contact with the yelk. But I have shown good reasons, as they 
have appeared to me, for regarding the intermediary layer as really 
equivalent to the hypoblast. If this view be sustained, and no evidence 
to the contrary derived from sections made during the early stage8 has 
yet been brought to light, either by the researches of myself or others, 
it would appear that we may rightfully maintain that the blastoderm of 
the fish is the homologue of the whole of the amphibian or marsipobranch 
ovum, and that the yelk has been superadded and is not directly con- 
cerned in the process of development, at least not until about the time 
the tail of the embryo begins to be budded out, shortly a€ter which the 
heart is developed and begins to pulsate. The migration of the nucleus 
of the teleostean egg towards the surface and apparently into the per- 
ipheral germinal matter is, I apprehend, a very diEerunt thing from 
what occurs in the ova of the lamprey and frog, though upon comparison 
they present i~ superficial resemblance. The behavior of the OVUM of 
the sturgeon, according to Salensliy, appears to be similar to that of the 
teleost in respect to the formation of the germinal disk; the nucleus, too, 
seems to uudergo disintegration into fragments. 

Summarizing the arguments presented in the foregoing pages the 
following conclusions appear to me to be warranted: 

1. The germinal disk of the teleostean egg is homologous with the 
whole of the amphibian and miwsipobranch ovum. 

2. The yelk, while it is in intimate organic union with the blastoderm, 
may be regarded merely as a nutritive appendage to the teleostean egg 
from the ceuter of which the nucleus has migrated at  about the end of 
intraovarian developrnent into the germinal pellicle or disk, leaving the 
yelk a passive structure, the presence of which has greatly modified the 
mode of development of the blastoderm. 

3. The rim of the bla8toderm is more or less extensively transformed 
into the body of the embryo as argued by His and Rauber. 

4. The difference between the development of the ganoids and teleosts 
is much less than between the former aiicl amphibians. 

5. The blood in Belone is developed directly from the j-elk through 
the intermediation of the hypGblast, quantities of its corpuscles being 
found in the heart or pericardiao chamber. 

6. The intestine of the teleost embryo is formed from behind forwards 
by splitting of the hypoblast, and not by an invagination conterminous 
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hehind with the nenrula or spinal canal, a6 in tho Amphihian and Mar- 
sipobranch, and there no evidence to shorn that the point where the rim 
of tho blastoderm closes is comparable to a blastopore, or to the anus of 
Rusconi. 

7. The gastrula of the teleost is extremely modified on account of the 
extreme flattening and epibolic mode of growth of the blastoderm over 
the yell<, but the type of developlncnt is, in reality, similar to that where 
there is a neurenteric canal developed as in embryo sharks, Ixmpreys, 
and frogs, since the vent is always broken through long hefore the 
mouth, and there is a strand of cells representing the neurenteric canal. 

8. The blastoderm of tho teleost may be regarded as a very depressed 
coucavo-convex liollom sack resting on the yelk, the Iiollow space beneath 
i t  represcnting the persistent cleavage cavity. One side of the blasto- 
dermic disk or sack is filled with 1nesob1:tst cells, from wliicli the somato- 
p1t:ure and splauchuopleuro are derived, where the embryo is formed; 
the intestillel lumen is, a t  first, a iiarrow transverso split jii the hypo- 
blast which extends forward, eventually prolonging the enteric cavity 
beneath the head. 

‘3. The uppermost or epiblastic layer of the blastoderm, several cclls 
deep, roofs over the cleavage cavity, the hypoblast forms its floor, the 
riin of the blastoderm coiitaiiis mesoblastic cells, which, as the germinal 
membranes close over the yelk forin tlie caudal-plate which is coil tinuous 
on eiJlier side with the medullary or niuscle-plates at the sides of the body 
of the embryo. The caudal-plate eveiitually enters into tlie formation 
of the tail and caudal lnuscular mesoblastic somitcs, its hypoblast into 
the formation of the anal end of the intestine. 
10. The cause of the at  first flattened lumen of the iutestine is probably 

to be Sought in the very depressed aud modified type of blastoderm of the 
teleostesii, which cliff’ers widely from that of all other vertebrates. Tho 
lulnen of the intestiiic gradually bccomes round. 

The embryo develops at the edge of the blastoclerm in Teleosts, 
Elasmobrancils, and Ganoids, but orily a small portion of the blasto- 
derlnic riln appears to be appropriated to forin tlle embryo in the Elas- 
lnobranch. This eccentric devehplnellt Of the elnbry0 is in strango 
contrast with that of the Amphibian and Lamprey, and not lese so 
xvlion compared with the inode of development of reptiles, birds, and 
lnalnm;i1s mhera the embryo develops in the center of the bl:istocierm, 
:111ti where the yellz, when present, appears to be merely llotritivo a d  
accessory, as in the teleostean egg. Only in the C ~ S B  of Zoarces is there 
an approach toward tlic forination of an umbilical stalk, according to 
Rntl]l<e, but even tlicre it is not developed until some time after tho 
blastoderm has clowd over the yelk. 
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EXPLANATION O F  ItEFERENCE LETTERS USED I N  THE PLATES. 

a. Venous end or sinus of heart. 
b. Urinary vesicle or bladder. 
bu. Bulbus aorta of heart. 
0. Blind capillary prolongations from the larger blood-vessels on the surface of the 

e. Head end of dereloping embrro. 
f. Rudiment of breast fin. 
g. Germinal disk. 
k. Kupecr’s vesicle. 
0. Optic vesicles j rudiments of the eye-balls. 
p. Pericarcliac or heart space. 
T. Thickened rim of blastoderm. 
8. Muscular or elastic band binding the ventricle to the noor of the heart spaoe. 
80. Segmentation cavity. 
2). Medi:in vitelliue blood-vessel. 
v! I//. Right and left vitelline blood-vessels. 
UB. Ventricle of the heart. 
w. Wreath of cells around the germinal disk which cuter into the formation of part 

2. Vent or anus. 
z. Point where the caudal vein p: sses into the median vitelline blood-vessel. 

yelk. . 

of the  blastodarmic rim r. 

EXPLANATION OF PLATE XIX. 

W A I I  of the  Bgures except 13 and 16 are enlarged twenty-one and a third times 

Fig. 1.-Egg of the silver gar io  its mombranu, with the teutacular filaments at- 
The germinal dielc 

the natural siae. 

tached to its surface, 3 hours and 23 minutes after impregnation. 
g at its upper pole has been segmented into 8 cells. 

Fig. 2.-Germinal disk, 44 hours nftei. impregnation, divided into 16 cells. 
Fig. 3.-Germiual disk, 10 hours after impregnation, ahoming the formation of 11 

wreath of cell, w, round its margin. 
Pig. 4.-Blastoderm of silver gar, viewed from above, 24 hours after impregnation 

to  show th? form and extent of the segmentation cavity. 
Fig. 5.-Blastoderm of silver gar, viewed irom above and obliquely, 31 honrs aud 

20 minutes after impregnation, showing the body of tho embryo budding out from the 
edge of the blabtodomic rim. 

Fig. 6.-Blastoderrn nearly inclosing the vitellus, 43 hours and 40 minutes after im- 
pregnation, eyes 0, muscular segments 80 and Kupffer’s vesicle k are developed. 

Figs. 7 and %-Head and tail ends of embryos, 51 hours after impregnation. 

EXPLANATION O F  PLATE XX. 

Fig. 9.-Embryo silver gar with the head seen in optic section, the tail end and 
the conjoined o ~ a l  blastodermic rim seen through the tranAparent vitellus, which is 
not repreaelited, 51 hours after impregnation. 

Fig. lO.-Ernbryo one hour later, represontcd without the vitellus, the number of 
muscular sogments has greatly increased in numbcr, and tho blastoderm has closcd 
over the yelk. 

Fig. ll.-Embryo silver gar, seen fromi the side as a transparent ol+x& 70 liours 
after irnpregnation. The tail is abont to begin to bud oot behind, the heart is f‘ormod 
but is still tubular, and a vessel passes forward around the yelk back to the tail and 
on forward through the body to  tho hind end of the heart. The direotion of tho blood 
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TYLOSURUS LONGIROSTRIS. 
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aurront is from the head to the tail. There are already oyer 80 musculur segments 
formed, aud the breast-fin is developing at f. 

Fig. 12.--Embryo, 94) hours old, viewed a8 a transparent object. The notochord 
is shown LLM a broad black line, and tho lateral yolk-vessels v‘ v’‘ are muoh more de- 
veloped thau i n  Fig. ll. 

Fig. 13.-Diogram to  show the origin of the mode of anastomosis of the larger ve8- 
Eels, enlargcd Sd times. 

EXPLANATION OF PLATE XXI. 

Fig. 14.-Embryo silver gar, 116 honi-a and 40 minutes after impregnation, showing 
the  further dcvolopmeut of tho hcart and blood-vessels traversing the surface of the 
yelk. Those on tho opposite side of the yolk are indicated by the dotted lines. pig- 
ment cells have made their appcar:mce on tho body beuoath the superficial epiblaet 
and on the yolk aud the heart. The intestiue and urjnnry vesicle b are well devel- 
oped, 8s seen in  the tail cud of the embryo on the opposite of the egg through the 
vitellus. , 

Fig. 15.-Sketch of heart nnd vessels which empt8y iuto i t  in an embryo 140 hours 
old; the forniatiou of the blood is iu active progress where the vessels converge to 
join the heart, which is now blotched with pigment cells of two colors in  life. En- 
larged 26 times. 

Fig lG.-Embryo silver gar, viewed from the sido as n transparent object 1654 hours 
after imprcguation, to shorn tho progross of development of the blood vessels over the 
yolk on the right side. The heart or perieardiac cavity$? is now enormou~ly devel- 
oped, and the development of blood cells is going on with great activity in its lower 
part, where the vonous end a of the heart is Bttaohed. The heart itself is now greatly 
elongated downwardly, and is one-third as long as the whole embryo. 

ON THE REARING O F  WHITEIMsH I N  SPRING-WATER AND ITS 
RELATION T O  THEIR WUBsEQUENT DISTRISUFION. 

B y  FRANK N. CLARK. . 
[Letter to Prof. S. F. Baird.] 

I am not prepared to say whether or not eggs of the whitefish are 
prematurely hatched in Spring-W%ter. I take it that the question is a 
6cieIltifi.c problem for scientists to Solve; that it is a point on which 
even bL doctom disagree.” 

Ifwe could lireap what me ~ ~ ~ ” f r o m o u r p l s n t s o i f i s h  in bodiesof water 
like the great lakes we would soon have a practicd tost of the rospeotive 
value of ( 6  premature” or 4‘retarded” development of eggs or embryos; but 
t h i s  is impossible, and so if there is any differerlco me mus t  detect it 
from evidence that is circumstantial or theoretical. It Reerns’reasonable 
to assume that if the little f d l O W S  are vigorous When hatched, whether 
of three or five months’ iucubation, and are released when and where 
aliment for their sustunance is abundant, a large pereelitage of those 
not deat,royed by predaceous fishes ought to become adults. There is 
no difference in size and activity between fish brought out in three or 
six months, where the same mater is ‘used; neither asre there points 
about tho former that can bo construed into evidence of abnormal de- 
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velopment or ( 6  prematurity.” We have hac1 a good chance to test this 
here, TvIiere the spriug-water is raised or lowered iu temperature, accord- 
ing to the weatlier, before it reaches the hatchery. Our hatchiug sea- 
sons are long or short, according as the winter is severe or moderate. 
Last year our eggs mere laid in fully two weeks earlier and h:ltehed 
nearly a month later than this, yet the fish of this year are equal in vigor 
anrl identical in appearance with those produced last season. Eut tlicre 
is a very slight difference between the fry of the Nortlivillc h;%tchery, 
and of the Detroit, Toledo, and Sanclusky hatcheries j the latter are a 
little darker, a trifle less transparent. I used to think that this difl’er- 
ence was duo to difference of hatcbing-periods j but siuce tlie fry of this 
season that hatclietl earlier than ever before are identical with previous 
hatchings, and since there is always the same diff’erence between the 
spring-waker a n d  lake-water fry, no matter whether the former are has- 
tened or retarded, I am constraincd to  think that the difference, which, 
however, is almost imperceptible, is due to the cliaructw rather than 
the temperature of the water. Last year our fish were “kept back” 
nearly as late as were those in hatcheries using lake-mater. I know 
that when TVC made a plant a t  tlie islands (Lake Erie) the tanks of the 
Sandusky hatchery were full of whitefish minnows ready for distribu- 
tion; and although there was not to exceed ten chys in difference in 
times of hatching, there was that same slight digerence in color and 
transparency. 

Our spring-water is clear and sparkling, free from mechanical impuri- 
ties, but holding in solution suflcient calcic salts to inake it quite hard. 
Tho w a t m  used at the Sauclusky arid Toledo hatcheries is much softer, 
but is quite roily a t  times, and is never free from ineelianical impurities. 
When they were laying in eggs last fall the mater was so bad that they 
had to dispense with the mire gates through mliicli the water discharges 
from the jar, as they would get clogged with sediibent in a short time 
and overflow the jar. 

We have, a t  the hatchery here, brought forth tlie young of brook trout 
in  80 days, and anon iiL120 clays; yet the former ate as readily, grew 
as rapidly, snflered as little loss, and in fact were tlie equals in every 
respect of the latter. The hatchery of the Michigan con~mission, for- 
merly located a t  Polragon, used spring-water for hatching their trout 
eggs, without attempting to cool it by extentled exposure to theair. In 
consequence of using tliis comp~ra t i~e ly  wiiriii wnter their eggs frequent- 
ly hatched in mid-winter--l presame in less tlian SO days, but do not 
not lznoiv positively. 

I am well satistied that where we have had a ellance to test this matter, 
as with the souiig of fishes readily ad:ipted to being grown i l l  confinement 
in  ponds or tanks, or as brook irout, California trout,&c., 
it maltes no difference whatever, either as to the appearance of the fish, 
or results iu rearing, whet*lier the 0ggs  incubate a moderately short or 
a very long time. There must, of course, be a limit to the brevity of’ the 

They hac1 no trouble iu roaring their fish. 
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hatching-period, but where the line is to  be drawn is more than I can 
say. We have no such chance €or making sucli tests wit11 the joung of 
whitefish, :is they are, of course, lost sight of when released in such vast 
bodies of water as the great lakes, and we can therefore only speculate 
as to tlieir probable future. But  if v:iryiug periods of incubation make 
no dif%erenco in the vigor or appearance of trout aleviiis, why should i t  
with whitefish 1 Do not the €acts in connection with trout establish itpre- 
cedent, or basis, for calcu~ations in regard to the number of adults to bo 
produced from a given nuuiber of m y  bind of fish set free in waters to 
which they are indigenous, provided tho latter are, like the former, 
protected froin enemies, and hare iln abundance of their a1)propriate 
aliineiit a t  coinlnaud ? Is there anything wanting to malw the premises 
and conclusions ana;logous 7 I t  is not possible to protect the little fishes 
fi,om their enernies, when they are turned loose to "seeli their own sal\-a- 
tion?? But it sliould be incumbent on the fish-cult'urist to see to it that 
they are released only when and wliere their particular foodis f~unt l ;  and 
not otily found, but in suflticient quantities for the purpose, SO that we 
might reasionobly expect as large percentages to survive, outside of those 
destroyed by enemies, as we do of those grown in our ponds. 

It is one thing to hatch a large number of fish; it is quite another to 
know just when and where to place them within the jurisdiction of con- 
ditions absolutely essential to their existence. .The fornier is nom a matter 
of comparative ease; but as this Prnounts to nothing? so far as the results 
sought after are concerned, if. the proper conditions are not subsequently 
supplied, there ought to be a certainty, which scientific investigation 
alone must determine, that these conditions do exist. The tendency with 
fish-culturists generally has been to sec how many fishes can be brought 
illto existerice, and to see how cheaply it can be done, then planting them 
wit11 a reckless indiEerence, trusting to L'lucli'' for good results. 

Perhaps, though, this reridom arid indiscriminate distribution is the 
best tllnt can be done in many instances where the exact requireinants 
are not known. 

Professor 'jj"or)3es' recent researches to determine the food of the young 
of whitefish throw a good deal of light on this subject, that mill apyly 
with equaI force, in some respects, to other fishes ; and his iirospective 
experi~ueiit~ will doubtless reveal still greater light, if indeed they do 
not, iilcic~cntally, settle the question of prematurity so far as t ,~ie ;yoling 
of wllitefish arc concerncxl. What he proposes to do, as I understood 
him in a recent conversation on our way from Raciiie to Chicago, is to set 
two or niore seines or prisons in Geneva La'ke, Wisconsin, where tho 
alleged food of the young whitofishe@, ontomostraca, &c,, is found. 

Into these separately Fill be put son10 €ry froiii tho Northrille hatch- 
ery-if I cau keep them alive until h e  is ready for t~iem-anii some 
from the Detroit hatchery, later on. If the little fellowtl partake of the 
eutomostmca fredy aiid thrive, this mill verify Mr. Forbes? prior conulu- 
tlione that this is their earliest food. If the Detroit fish live aiid mine 
do not, it will look as though mino were premature, unless indeed they 
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shall have been kept too long before the test is made. If the Detroit 
fish suEer as great loss as mine, it will look as though there was no ad- 
vantage or nothing to be gained by retarcling the eggs, so far as the 
vigor of the fish is concerned. If Mr. Forbes finds that the entomostraca 
are much more abundant later on than when he made investigations at  
Racine the day followiug our plant of fish at  that point, it will signify 
that me should keep back the eggs, so that the fry may have the greatest 
possible amount of food at  their disposal. Or, if Mr. Forbes’ experiments 
show, or, if it can be shown, that our spring-water brings out weak or 
immature fish, then certainly other water should be used, even though 
the whitefish branch of the work is removed to some other locality, which 
I shall be perfectly willing to have done. 

We have other mater near the hatchery (branch of river Rouge, see 
map), that is as cold as can be found anywhere during the winter; but 
it is lower than the hatchery, and would have to be pumped. This would 
eutail some expense, but would give us  more water for trout purposes. 
We could also, by running varying proportions of spring and creek water 
on diEerent sections of eggs (whitefish), hatch them a t  will, as wanted 
for distribution. 

Another good way, too, if it is thought best not to hatch whitefish at  
Northville in the spring-water, is to put up an inexpensive hatchery 
adjacent to some good spawning grounds, as, for instance, a t  Alpena. 
At such apoint, the hatchery could be filled at  a very moderate expense, 
as every fisherman would lend a hearty co-operation. By using jars 
only and having no shipments to make, two men could easily care for a 
very large number oi’ eggs. Enough could be sent on to Northville, say 
five or ten million, to fill orders from other points, making this head- 
quarters for shipping, CorreKpondence, &c. 

Our whitefish hatched in from 75 to 90 days this year-an unusually 
brief period ; but since they are the exact counterparts, both in appear- 
ance and vigor, of the fish of previous hatchings, I am forced to admit 
that the opinions I have hitherto held in regard to this matter were 
erroneous. But I think there is a very good reason why the use of spring- 
water €or hatching these fish should be discontinued, unless, indeed, we 
can devise some means of reducing it to the proper temperature to (6 keep 
the fish back” later than this; for, although the fish are 
perfectly normal, it is altogetdier probable that the proper food exirits 
in much greater abundance later on. 

I can but think, too, as Professor Forbes says, substantially, that a 
great mistake is made in plmting the fish in such large numbers in one 
place. The mater should be teeqing with the appropriate food a t  the 
time and place the fish are set free, to meet the requirements of sovast 
a number of minnows as are usualls released in one place. 

Accordiug to Professor Forbes’ recent investigations off Racine, each 
minnow would have to skirniish around through a vast deal of water to 
find sufficient nourishment, even though he had no comrades with which 
to divide the spoils. Brown fish might easily migrate to rich feeding- 
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grounds; but this can hardly be expected of those of such tendcr age. 
I think they should be as widely scattered as pozjsible whe11 turned loose. 
Doubtless more of them would get eaten up, b u t  less would starve to 
death. This should apply to other kinds of fish as well. It might be 
argued that the parent fish themselves cdngregate in 1:irge numbers in 
one locality to deposit their eggs. This is true, but it is very doubtful if 
aiiy hatch except those isolated individuals carried iuto the crevice of 
some rock or reef, thus becoming protected from spawn-eaters a11d tile 
confervaceous growth that must generate and destroy all eggs en masse; 
so that but a comparatively small number of the young are turned out, 
and these are considerably scattered. 

Touching on these points, I will quote from Professor Forbes’ recent 
letters : 

From February 3: u I have not forgotten the food of the young whito- 
fish, but lisve kept the subject in mind in making collectioiis from Lnlre 
Michigan and adjacent maters this fall and winter. Entomostraca of 
great variety occur in considerable numbers in the luke at  all seasons, 
as is shown by surface collections made there by me in October ant1 
November, off Chicago, and in Grand Traverse Bay, and by the strain- 
ing of the water supply of Chicago. A fine lot of the common forms 
was obtained by the latter method, January 20, of this year. Everytliiiig 
of the sort is much more abund:int, however, about the time of the mel- 
ting of tho snow than at  any earlier period, and the chances of young 
fish finding sufficient food would certainly be much better then than 

Mr. Forbes had arranged to be with us on our trip with fish to Xacine 
and Sheboygan, but niissing our traiii, came on to 1Laciue the thy fol- 
laming our plant of fish. He then made Itis warohes for entornostraca, 
and returned with US to Chicago that evening. A few live fish wcre 
foulld ill one of the cans, and these Nr. Forbes took home with him. 
Since then he writes, as follows : 

“TI10 little tvhiixfish came through all right, and I have about two- 
tliircls of them yet in an aquarium. I have kept them supplied with 
entornostraca froin pools about liere, but, althougli the little fUowc; will 
fo’low a cyclops around for some time, iuolring little jumps a t  h i u i ,  aud 
~iibbling at  his heels, get I haven’t see11 any actual captures, and don’t 
think that any have been made. Tlioir teeth are alresdy develol,ed, 
but tliere are considerable remnants of the egg-sac remnining. 1 shsll 
probably lose them all before they are positively coinpelled to eat, as 
our well-water don’t seem l o  be altogether agreeable to them. 

4 6 1  am very well satisfied that notliiiig much larger than a cyclops 
could be taken by them at  first, arid tlie sma l l  nninber of the larger 
entomostrnc8 which I found at &%Cine cOllS~~Uf3litly worr1du:t s ipify at 
$first. Possibly they might find ti  sc:ircity of appropriate food :L little 
later, when they had gaiued strength awl courage eno1xg.h to attack a 

. 

earlier. 17 * * * 

’ daphnia. 
Bull. U. 8. I?. C., 81-20 May 23, I S  82. 
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1. Urolophus aspidurus. 
2. Tylosurus scnpularis. 
3. Caranx ( Carangops) atrimanus. 
4. Scimna imiceps. 
6.  Scimna (Stelliferus) ericymba. 
6. Scimna (Stellifcrus) oscitnns. 
7. Scimna (Bairdiella) en,sijera. 
8. Odontoscion archidium. 
9. Cynoscion phoxocipiLalum. 

10. Isopisthus remifer. 
ill. Scrranus (Pbetropoma) lamprzc- 

rus. 

12. Diabmis steindackneri. 
13. Xcnichthys xenops. 
14. Pimelepterus ocyurus. 
16. Gcrrcs aureolus. 
16. Bobius (Lepidogobius) emblemat- 

17. Ildicrodcsmus retropinwis, 
18. Cerdale iontkas. 
19. Citharickthyys (Hemirhombus) 

icus. 

latifrons. 
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1. Urolophua aapidurua, sp. nov. (29410, 29307, 29454.) * 

Color plain brown ; upper side of tail blackish ; under side of body 
and tail white. 

Disk very slightly longer than broad, its length very little less than 
length of tail; anterior margins of disk nearly straight, the anterior tip 
abruptly projecting as an exserted, narrow, triangular, prominence 
rounded at its end ; length of exserted part about as long as the width 
of its base, and from half to two-thirds the interorbital width, it being 
longer aud d m p e r  in a male specimen, in which also tho anterior mar- 
gins of the disk form a less obtuse angle ; distance from eye to tip of 
snout about one-third length of the disk. Interorbital space broad, some- 
what concave, 2& in distance to tip OP snout. Eyes Tery small, much 
smaller than the lnrga spiracles, their diameter less than half interorbital 
width. Width of month 2& in its distance from the tip of tlie snout. 
Nostrils directly in front of angles'of mouth; nasal folds forming a 
broad continuous flap, tho edges of which are slightly fringed. Ven- 
trals projecting arlittle beyond outline of disk. Caudal spine very large, 
its length a little niore than twice interorbital width (in a, large female 
specimen duplicated, and as long as from eye to tip of snout), its inser- 
tion well in front of middle of tail. Caudal fin long and low, the lower 
portion longer, beginning marly opposite tip of caudal spine. Depth 
of tail with.the caudal fin, a,bout half iuterorbital width. 

Skin entirely smooth, with the exception of R series of strong broad- 
rooted spines or bucklers on tlie upper part of the tail in front of caud:tl 
spine, and sometimes a Series of minute sand-like prickles on snout, and 
on median lino of body. These latter are present onlyiii a large female 
specimen, which also has 8 spines on the t a i l  instead of 2 as in the 
others. These spines are straight, sharp, directed backwards, their 
height about equal to width of base, which is soinewhnt longer than 
diameter of pupil. 

This species is riot uncommon in the Bay of Pauama, aad is brought 
into the marl& in cornpany with Uroloplm munt,lus. Three speciinens 
were obtained, the largest abont 18 inches in length. 

2. Tyloaurus scapularia, sp. nov. 

cutaneous ridge. 
Body slender, not compressed, as broad as deep j cauclel peduncle 

compressed, deeper than broad, IVithOLIt tFace of cutaneous keel, the 
lateral line not more conspicuous there than elsewhere, and not black. 

Head long, tho jaws very long and slender, narrow thronghout; length 
of upper jaw from eye twioe tho length of the rest of tho head. Diskme- 
tar of eye about equal to interorbital width, contained 8 to o times in 
the length of $he upper jaw, 34 time8 in the length of the rest of the 
head. Teeth niuch as  in T. longirostris, the small teeth forming.the OY- 
term1 band, not wry sinall ; the large teeth of the inner series sloudor 

. 

(29497,29435,29438.) 

Allied t o  l)1oau?rca 1ongiroaC.ia (Mitch.), but the tail not doprossod nnd without 
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and pvinted, scarely compressed, about 40 on each side of each jaw. No 
teeth on vomer. Teeth not green. 

Maxillary not entirely concealed beneath preorbital. Intororbital area 
with a deep scaly groove, which is broadest anteriorly j a strong ridge 
along temporal region separated by a furrow from a rectangular elevated 
area on the top of the cranium. Cheeks closely scaled ; opercles nalred 
below ; scaled above. Scales not green, not very small. 

Dorsal fin low, its anterior rays highest, as long as froin eye to edge 
of opercle. Anal a little higher than dorsal, beginning farther forward. 
Caudal fin almost truncate, the lower rays little longer than the upper, 
the middle rays five-sevenths the length of the postorbital part of the 
head, their insertion somewhat nearer base of caudal than eye. Pecto- 
rals moderate, five-aixths length of postorbital part of head, the upper 
ray not enlarged. Ventrals small, half length of postorbital part of 
head, their insertion somewhat nearer base of caudal than eye. 

Head 2% in length; depth 19. D. 14; A. 16;  P. 10; V. 6 ;  Lat. I .  
215. 

Color, in spirits, olivaceous above, whitish but not silvery below ; a 
faint band of silvery along the sides, which becomes blackish posteriorly ; 
this band as well as the sides of the head and the lower parts OS t h e  
body rendered dusky by thick-set dark-brown points. A large distinct 
rounded black spot above base of pectorals. A faint dusky band along 
the back. Fins plain ; tips of ventrals a little clnsky ; pectorals entirely 
pale. Caudal darker a t  tip. 

Several specimens, the longest about 15 inches in length, were taken 
in the Bay of Panama. 

3. C'aranx atrimanua, sp. nov. 
Subgenus Carawgopa Gill; allied to Caranx antb7.1lrhyna71ua C .  & V .  = Caranx falcatu8 

Holbr. 
Body regularly elliptical, compressed and much elevated, the dorsal 

and ventral curves about equal, and the greatest depth of the body 
nearly in the middle of the length, exclusive of the caudal peduncle. 
Head small, short and low, its depth rather less than its length, the 
upper profile descending geiitly to the sharp anout; jaws about equal; 
premaxillaries anteriorly about in the axis of the body ; inaxillaries 
narrow, reaching slightly beyond anterior margin of orbit, 33 in head. 
Each jaw with a single regular series of very small, close-set teeth, 
without larger teeth; no teeth on vomer, palaiiiies, or tongue. Eye 
moderate, slightly longer than snout,, 14 in interorbital width; occiput 
with an evident carina. Gill-rakers moderate, about 15 on the anterior 
limb, the longest half the diameter of the orbit,. Head naked, with the 
exception of a patch of scales on the temporal region. 

Distance froin snout to origin of spinous dorsal less than length of 
pectorals. Dorsal spines slender arid fragile, the highost equal to the 
distance froin snout to front of pupil. A well-developed antrorse spiile 
before the dorsal. Soft dorsal aiid anal similar, not falcate, the rays 

No gill-rakers. 

(29343 .) 
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regularly decreasing from t h e  first. Highest soft. ray of dorsal about 
lialf the distance from snout to base of pectoral, and somewhat longer 
than the highest ray of the anal. Free anal spines little developed. 
Dorsal and anal each depressible into a cery high sheath of scales, which 
leaves.ouly the last two or tliree rays uncovered. Caudal fin wide, 
well forked, the upper lobe evidently longer and more falcate than the 
jower, but less produced than in C. a~~aUyrl~gncl~us, the longest ray being 
about one-third the length of the rest of the fish. Pectoral fin vwy 
long and falcate, reaching opposite to base of seventh ray of anal, 
about half longer than head. Ventrals rather long, reaching beyond 
Trent and slightly more than half way to front of mal. 

Breast entirely covered with very fine thin scales; upper pert of 
sides anteriorly with irregular series of scales which are not well im- 
bricated. Lateral line with a strong curve anteriorly (but less arched 
than in C. amblyrhynchus), the height of the curve two-sevenths of its 
length, which is a little more than half the length of the straight por- 
tion; the line becomes abruptly straight opposite the front of the anal. 
Plates of lateral line developed along the entire length of the straight 
portiou, the plates not; large, the height of the largest oue not more 
than half the diameter of the eye. 

Head 4 in length; depth 2%. D. VI-I, 29; A. 11, I, 25; bat. 1. 60 
(all plates). 

Color, blackish olive above, dusky ya1:omish below, mith silvery 
luster. Top of head, snout, and a large diffuse blotch on upper part of 
operole black; cheeks and lowsr parts of hsad thickly dusted with large 
brown points. Vertical fins rlusky, the caudal and unxerior rays of ana1 
with much greenish-yellow j verl trals largely white. Pectorals dusky 
olive, the axil and a large black blotch on both sides of the fin a t  base 
j e t  black. This blotch covers the base of all the rays of the pectoral ex- 
cept the lower, and oxtends on the fin for a distance greater than one- 
fifth 'the length of the fin. Inside of mouth and lining of opercles not 
black, 

A single largo specimen, 12 inches in length, was taken in the Bay of 
Panama. 

4. sciena imiceps, ap. 110~. (29432, 29481, 29489.) 
Allied to So6ma opl~ioacion (Gthr.). 
Body deep and compressed, the back considerably elevated, the caudal 

peduncle short and deep. Head very small, narrow, and low; the snout 
bluntly pointed, the profile from th6 nQstrils to the interorbital region 
not steep, thence rising steeply with 5 COllSiderable Curve to the base 
of the dorsal. Depth of' the head at  the middle of the eye equal to the 
length of the snout and eye, and d m u t  equal to the greatest thickness 
of the head. Interorbital space narrow, little convex, little wider than 
eye, 4 in head, about equal to length Of suout. Preorbital wide, gib- 
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bous; preoperole somewhat cavernous. Eye rather large, a little shorter 
than snout, 49 in head. 

Mouth small, inferior, horizontal, tlie lower jaw much overlapped by 
the snout, its tip extending little forward of the nostrils. Maxillary 
extending to opposite middle of eye; premaxillaries in front, far below 
level of lower edge of eye; length of gape, 38 in head. Teeth very 
small, nearly as in S. furthi, in narrow villiform bands in both jaws, 
the outer row in the upper jaw enlarged. 

Preopercle armed with strong radiating teeth, about three near the 
angle larger than the others, none of them directed downward. Chin 
with two large pores, preceded by two smaller ones, and without syni- 
physeal knob. Pseudobranchim small. Gill-rakers (as in 8. ophio8cion) 
minute, slender, not longer than nostril. 

Scales roughish ; lateral line strongly curved, becoming straight op- 
posite middle of anal fin. 
. Spinous dorsal rather high, the spines not very slender, the second 
?pine a little stronger than the others, 2& in head; the highest spine 
12 in head, conaiderably higher than the soft rags. Soft dorsal and 
anal fins scaled a little more than half way up. Citudal double truncate, 
the middle rayed moderhtely produced, the upper angle acute, the lower 
rounded; middle rays of cauclal 1% in head. Am1 inserted nearly under 
the middle of the soft dorsal, the distance from its first ray to base of 
caudal 33 in leugth of body. Secoud anal spine shortish, but rather 
strong, somewhat shorter than the first soft ray, its leiigth considerably 
greater than its distance from the vent and equal to half the length of 
the head. Ventrals small, reaching about half way to anal, not to tip 
of pectorals, which are long, scarcely shorter than head. 

Head 39 in length; depth 3. 1). XII, 25; A. 11, 8; scales 5-51-9. 
Color in spirits: Dull brown above; belly white, but not silvery; 

upper fins brown, the spinous dorsal dusky a t  tip; anal dusky, thickly 
studded with.dark points; ventrals and pectorals dusky; a faint ‘band 
of dark points from base of pectoral straight t o  caudal, bounding tho 
Clark color of the uppor parts. Peritoneum white; lining of opercles 
partly black. 

Three specimens of this species, each (32 inches in length, were takeu 
in the Bay of Panama. 

This species is evidently allied to 8. ophioscion, although diflering 
considerably in details of form. It has also some points in common 
with the members of the group called Stelliferzcs. 

Scicena ophioscion. dors pot appear to 11s to diff‘er generically from 
k3, verrnicularis (Gthr.), or from 8. ooellatcc (L.), t,he type of the group 
called Scicenops by Professor Gill. We are moreover unable to see that 
the latter group differs from the typical species of Scaimna (aquila,) in ally 
important respect, the small size of the m a l  spine in “flcicena,” as (tis- 
tinguished from“ Corvina,” being a character of no systematic importance 
whatever. 
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5. Sciaena ericymba, sp. nov. 

Subgenus Stcllifofcrue Stark = Honiopion Holbrook. 
Allied t o  S. fiifcrthi (Steind.). 

(293363, 29433,29466, 29477, 29479, 29494.) 

Body short and stout, little compressed, the back somewhat elevated, 
the caucldl peduncle slender. Profile nearly straight and not steep, 
from the scarcely truncate snout to the occiput, where an angle is 
formed, the rise thence to the base of the dorsal being more steep. 

Head formed much as in 8. oscitans and E. steZ@fera, very broad, with 
very cavernous preopercle, preorbital and cranium. Interorbital space 
broad, flat, its least width equal t,o snout and half of eye, about twice 
diameter of’ the small eye, 2f in length of head. Supraocular ridges 
prominent; a cross-ridge on forehead connecting nostrils. 

Mouth terminal, oblique, smaller and &ore oblique than in 8. fiirthi, 
its gape 2+ in length of head; premnxillaries in front on the level of 
lower part of eye; maxillary reaching to opposite posterior border of 
pupil; front of premaxillaries extending further forward than tip of 
snout (in 8. oscitam the snout protrudes a little; in rS. fiirthi considera- 
bly). 

Teeth much as i n  8. fikrthi; upper jam with an external series of 
small, slender teeth, behind which are two or three rows of smdler 
teeth; lower jaw with a ni~rrowvilliform band. 1-ores of chin obscure; 
symphyseal Irnob small. 

Edge of preopercle with several (about 7), rather strong, slender, 
radhting teeth; the three near the angle largest, none of them ciirectect , 
downwards or forwards. Gill-rakers long and slender, much inor0 than 
half the diameter of the eye; pseudobranchia small. Suprasc;q>nla, 
prominent, with slender teeth. 
. Scales large, rather strongly ctenoid; lateral line very strongly arched, 
becoming straight just in front Of inseltion of ailOl. Vertical fius COV- 

ered with small scales, as in other species of StelZ(feru8 and iLPaclyurus.” 
Spinous dorsal low, the second spine much stouter than those 8uc- 

ceecjiug, stiff; other spines very slender and flexible; second spine as 
long as snout and half of eye; third spine two-fifths lciigtli of head. 
Soft dorsal low, rather lower khan the spines. Oaudal fill rhombic, tho 
middle rays longest, three-fourths length of head; least depth of candul 
peduncle two-fifths length of head. 

Aual fin small, not very far back, its last rays well in front of last of 
dorsal; distance from its first ray to front of caudal 39 in total le~lgth 
of fish (to base of caudal); its distance behind the vent aboL1t eqllill to 
tlie leilgth of its second spine. Secoud anal spine 4 in head, stotlt, but 
shortish, lowor than the soft rags. Ventrals moderato, not reaching 
vent, coterminous with the pectorals, which are rather long, four-fifths 
length of head. 

Length of head equal to greatest depth of body, 38 ill length. 
D. XII, 24; A. 11, 7 ;  scales 5-48-8 (rows). 
Coloratiou. dark brownish abom, white below; everywhere with diu.k 
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points; upper parts with bright bluish reflections; lower parts wi th  
silvery luster; a dark temporal blotch; lower jaw black within, behind 
the f n n t  teeth. Fills all dark brownish, the pectoral, anal, and ventrals 
quite blacli, with minute dark points; tip of spinous dorsal black. 
Lining of opercle dusky ; peritoneum silrery. 

All of them are 
from 6 to 7 inches in length, and as l h q  are evidently mature, this spe- 
cies is probably oiie of the sinallest of the Scianoid iishes. 

Its resemblance to S. j i irthi is quite strong, but the armature of the 
preopercle, the form of the snout and mouth, arid the color of the lower 
fins, at once distinguish it from both S. fiirtki and S. oscitans. The cav- 
ernous structure of the bones of the head reaches in this species an ex- 
treme. 
6. Sciaena oscitans, sp. nov. 

Six specimens obtained in the Bay of Panama. 

(292~8,29290,29319,29326.) 
(Subgenus S f d l ~ e r u s  Stark; allied to Gciceiaafwrlhi (Steind.) and S. oaoitans J. & G.  
Body oblong, the back somewhnt elevated; heat1 very wide and 

heavy, almost quadrate, flat a h v e  ; cheeks nearly vertical; cranium 
above, as well as preorbital and preopercle, csrernous, yielding to the 
touch; snout heavy, projecting a little beyond premaxillaries. much 
broader than long, itti length 4 in head. Interorbital space yery broad 
and flat, its breadth 2% times in  length of head. Greatest width of 
head two-thirds its greatest height. Eye niotlerate, its diameter equal 
to half the interorbital space. 

Month very wide and oblique, the lower jaw included; length of gape 
twice in lerigth of head (22 in #. ju r th i ) ;  premaxillaries anteriorly on 
the level of the lower part of pupil; maxillary reaching well beyond 
the posterior margin of the orbit. Chin with i l  small but difltinct knob, 
the pores around it not well marlred. 

Teeth small, riot forming villiform bands, in two rather irregular 
series in each jaw, the outer teeth in upper j am somewhat enlarged, 
the large teeth fewer in number and larger than in S. fiirthi. 

Gill-rakers nurnerou~, very fine aiid slender, the longest about two- 
thirds diameter of orbit, about 28 on anterior branch of outer gill arch. 
Pseudobranchiie quite small. 

Preopercle with its margin evenly rounded, the tipper and lower limbs 
nearly equal, the membranaceous margin minutely serrulate; above the 
angle ie a short, very strong spiiie directed backwards, and at  the anglo 
is a siinilar one directed obliquely downward and backward; no other 
stiff spines on tho preoperele. 

First and second spines of the dorsal strong and inflexible, second 
Rpine about one-third length of head; third spine longest, about half 
as long a8 head, and like the succeeding spines very slender arid flexi- 
ble; eleventh and twelfth spines longer and stronger than the tenth. 
Soft doisi~1 anteriorly shout as high as the third spiiie. Anal short, its 
second spine long and very strong, much stronger than second dorsal 
spuie and longer then the third, itsdlen@h nither more than half the 

Supraorbital rim slightly elevated. 
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length of the head. Distance from vent to secofid anal spine consider- 
ably less than length of second anal spine. Caudal rounded, the middle 
rays produced, its length a little less than that of' head. 

Pectorals broad, reaching about to vent, about equal to length of 
head. 

Soft dorsal, anal, and caudal fins thickly scaled to their tips; the 
spinous dorsal with a thick ,scaly sheath at  base, each spine with a 
series of scales; other fins more or less scady. 

Scales large; lateral line with a wide low curve anteriorly, becoming 
gtrthight in front of origin of anal; tubes of lateral line briinched an- 
teriorly. 

Head 3% in length; depth 3. Dorsal rays XI, I, 22; Anal 11, 8; 
scales 6-53-9 (rows) j 47 pores. 

Coloration dusky above, pale below, with some silvery luster; middle 
of sides conspicuously punctulate; upper fins all brownish, punctulate 
with darker; ventrals, anal, and pectoral pale; the anal and pectoral 
dusted with dark points. Opercle blackish within ; peritoneum dusky- 
silvery. The coloration of S. furthi is ver;i similar, but paler, the lower 
fius qpite pale; peritoneum pale. 

Four speuimens, the largest 8 inches in length, mere obtained a t  
Panama. The characteristic physiognomy of the group called SteZli- 
jkrus reaches in this species an extreme. 

One specimen of 8. flirthi (Steind.) wits obtained at  Panama. This 
species differs in the much smaller and more nearly horizontal mouth, 
which is overpassed by the snout; the lower preopercuhr spine is di- 
rected downward and forward, and there is no knob at the symphysis. 
The teeth of the lower jaw in 8. f'urthi form a narrow villiform band, 
nearly as in S. opltiosoion and S. clwysoleuoa, while in S. oecitans the denti- 
tion is essentially as in Bairdiella. 

Ventrds not reaching nearly to vent. 

7. Scisena ensifera, sp. nov. (22316,29442,29464,29506,29526.) 

(Subgenus Bairdiellu Gill; allied to  Soicenu ioislia J. & G.) 
Body compressed, moderately elongate, the back little elevated j snout 

short, bluntish, not protruding, the pvofile nearly straight and not very 
steep to base of first dorsal, along the base of which it'is nearly hori- 
zontal, thence again declining dong base of soft dorsal ; ventral outline 
nearly straight to  front of anal, then very sharply angulated, the base 
of the anal very oblique; caudal peduncle long and slender. Profile 
depressed above head. Head moderate, compressed with vertical 
cheeks ; preorbital very narrow, narrower than pupil; snont not pro- 
jecting so far as premaxillaries; prcmaxillarics in front on the level of 
lower part of pupil j maxillary extendiiig to opposite mid<& of pnpil. 
Mouth very oblique, the jaws nearly even in front, the lower very 
slightly included, the gape !4& in head. Teeth slender, small, in about 
2 series in each jaw, the outer series in the upper jam enlarged ; sym- 
physis of' lower jaw with a slight inwardly projecting knob, bearing 



314 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

teeth a little larger than the others. Chin with 4 distiuct pores, the 
outer pair round. Interorbital space moderate, slightly convex, a little 
broader than length of snout, 4 in head. Eye very large, considerably 
longer than mout, 38 in head. Preopercle with strong teeth, which 
grow stronger towards the angle, the lowest tooth very strong and 
directed downwards and forwards. Opercular spines blunt and flattish. 
Gill-rakers numerous, long and slender, half length of eye. 

Scales roughish, extending up on soft portions of vertical fins, cover- 
ing about one-third of tho soft dorsal and more of the anal. Lateral line 
not strongly curved, becoming straight in front of anal. First dorsal 
high, its spines slenderer than in 8. urmata, stouter than in S. icistiu; 
the second spine Nhort, slender, yery stout, half the length of the third, 
which is 14 in length of head. Soft dorsal rather high, its longest rays 
o little less than half head. Caudal subtruncate, the middle arid upper 
rays slightly produce* its length 18 in head; Distance from front of 
anal to caudal 3& in length of body. Abdomen extremely long, its 
length oue-third greater than length of head. Posterior outline of anal 
fin concave; its second spine very long and strong, scarcely shorter 
than soft rays, i t 3  length 18 in head, its distance from the vent two- 
thirds its length. Veutrals loug, 1% in length of head, reaching beyond 
tips of pectorals, bu t  not quite to vent. Pectorals rather diwt, JE in 
head 

Head 39 in length ; depth 34. 
Color bluish-gray above and on sides, silvery below ; a dark ill defined 

bluish-gray blotch on upper anterior angle of opercle ; mouth yellow 
within, blackish towards tip of lower jaw. Spinoue doreel translucent. 
with dark punctulations and a narrow black margin, or sometimes 
largely blackish; soft dorsal dusky yellow; caudal, and anterior 3 rays 
of anal brighter yellow j caudal, and membrane between spine and first 
soft ray of anal with black punctulations ; posterior anal rays white ; 
ventrals immaculate ; pectorals with upper half of axil and membrane 
of upper rays internally brownish; the upper rays with a slight yel- 
lowish tint externally. 

This Apecies is abundant a t  Panama and Punta Arenas, No. 29506 
being from the latter locality. It is apparently the species noticed by 
Steindachner (Ichth. Beitriige, iii, 1875, 31) u d e r  the name of L‘ Cor- 
vina armatu.” The Bairdiella armuta of Gill is, however, a different 
speuies, identical with Corvina acutirostris Steind., as we have ascer- 
tained by the examination of the typical specimen. 

The species of Sciqiza lmown from the Pacific coast of tropical America 
may be distinguished as follows : 

D. XI-82 ; A. 11, 8 ; Lat. 1. 60++. 

a. Lower jaw without canines. 
b. Head very broad and depressed, the interorbital space being more than two- 

seventh8 of its length; mouth oblique; teeth small, in narrow 
bands; preoparclo and preorbital usnally more or less distinctly 
Oavernoiis ; middle rays of caiidnl longest ; soft parts of vertical 
fins densely scaly; dorsal Apinrs weak, iiaually 12 in number; 
gill-rakers slender, rather long. (Stellverue Stark.) 
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0. Teeth of lower jaw unequal, not villiform, the inner series rather strong ; mouth 

very large, oblique, the jaws equal, the snout not pojeufing 
beyond the promarillaries, which are on the level of tho eye ; 
niarillary crtcndiug bcyond eye, its length more than half hcad; 
interorbital width nearly half head; preoperale with two spiues 
only, the upper directed backward, the lower downward and 
backmard; second anal spin0 mthor strong, 1# in  head; lower 
fins pale. D. XI-I, 22; A. 11, 8; Lat. 1. 48.. - -. ___. OSCITANS. 

d. Mouth terminal, the j aws subequal, tho snout scarcely projecting beyond the 
premaxillaries, which are on the level of lowor part of eye ; 
maxillary reaching middle of eye, its length 29 in head ; inter- 
orbital width less than one-third head ; preorbital and preop- 
errole extremely cavernous ; preopercle with numerous spines 
all directed baclrward j second anal spine not large, Zg in  Iioad; 
lower fius dusky. D. XI-I, 25.; A. 11, 7 ; Lat. 1. 47. .ERICYR!BA. 

dd. Mouth subteruiiual, tho lower jaw included, the snout projecting bego~id 
the preworillaries, which are below the eye; mnxillary rench- 
ing to behind pupil, 2g- iii head; interorbital width more thou 
one-third head ;  bone^ of' side of head scarcely cavernoiia ; pro- 
operelo with two spines only, the upper directed bnckmard, 
t h u  lower downward and forward ; second anal spiiic small, a 
in head; lower fins pale. D. XI-I, 23; A. 11, 9 ; Lat. 1. 40. 

FthITlII.* 

CC. Teeth of lowor jaw equal, villiforin. 

fib., Head not very broad, tlie interorbital space less than two-sevenths its length ; 
bones of hotid not oavuruous. 

e. Gill-riilrers ertrcmoly tjliort, scarcely lorigor than posterior nostril ; mouth 
small, inoro or lcss inferior, horizontal ; lowor tccth villiform, 
in  ratlier broad builds ; preopcrclo with strong teeth, nonu of 
them direoted downward or forwaid ; apterior profile more or 
less co11cave. 

f. Caudal fin lanceolate, iiearly aa long as head; body rather elongate, 
depth 36. in length ; head low, slender, the mnxillary reaching 
middle of opo ; snorlt projectmg boyoiid pr@maxillsries ; second 
anal spiue strong, 1% iu head ; peatorals short, 1% iii head; color 
grayish ; anal aiid vontrals largely black. D. X-I, 22; A. 11, 
7 j Lat. 1. 44.. - - -. . - - - -. . - - - -. . -. - -. . . - - - - ._. _ _  OPIIIOSCION. t 

fjm Caudal double-truncate or double-concave, much shorter t h m  h o d .  
9. snout much projectling beyond the premaxillaries; hcnd low, very, 

slender; body rathcr deep, compressed, tho depth 3 in length; 
secoric1 anal spine sniall, 28. iu head ; pectoral 1) in he:id ; dorsal 
spines slender j color grayish ; alia1 and ventrulv largely black. 
I>. XI-I, 25; A. 11, 8;  Lab. 1. 49-. . -  .-.--. - - r - .  ...._ Inziclcps. 

gg. snout scarcely projeotiug b ~ ~ o i i d  the 1)reinaxillarius ; head iiot very 
slender; body robust, its depth 3 in length ; socoud anal spine 
moderate, 20 in licntl; color duslry, with blackish st,ripos along 
tbo rows of scalea; vontriils and anal largoly b1aoli. D. x-I, 

* co,.,,ilha (floniopriox) filvthi Steiudaohucr, Iohthyol. Boitr. iii, 26, 1875, taf. iii. 

t 0p)ljoecion typioitn Gill, Proc. Ao. Nat. Soi. Phila. 1863, 164 : Coiwina op?&eoion Giin- 

Corvboa vmrioularis Giiuther, Fish. Ceutr. Amor, 1869, 487, pl. Irvii, f. 2. Mazatlan 

24; A. 11, 7 ;  Lat. 1. 47 .----. ---.-. .. ___. _ _ _ _  V E ~ ~ M I C U L A ~ ~ I S . ~  
___-I - 

panamti (8teind.  Gilb.). 

t,her, rish. Centx. Amor. 1d139, 4'28. 

( ~ i l b . ) ;  Pannma (Gtbr . ) .  

Pan&ma (Gill ,  Stciwd. Gthr.  GiEb. ). 
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@. Gill-rakers not very short, nearly or quite as long &B pupil; mouth raiher 
large, terminal or nearly BO ; autcrior profile scarcely concave; 
caudal ronndcd or double truncate. 

h. Teeth of lower jaw subequal, forming a rather narrow villiform band; 
preopercle with strong teeth, the lowest one directed down- 
ward. 

i. Snout bluntish; the head rather stont and broad above ; interorbital 
space broader than eye; dorsal spines rather slender; anal 
spiue moderate, 2 in  head; pectorals moderato, 16 in  head; 
preoporcle strongly curved, somewhat V-shaped. Color brassy, 
with faint dark stripes along the rows of fioal~s; lower fins 
more or less dusky. 

CIIILYBOJ~EUCA. * 
ii. Snout sharp; the head slerder, narrow above; interorbif,al space 

not broader thau ego; dorsal spines strong; anal spine very 
strong, 13 in head; pectoral short, 14 i n  head; preopercle not 
strongly curved. Color bluish above, silvery below; lower 

hh. Teeth of lower j a w  not villiform, uucqual, pointed, in a very narrow 
baud. Color bluish silvery; the lower fins palc. (UairdieEla 
Gill.) 

j .  Preopercle with strong teeth, the lower tooth largest, directed 
downward and forward; B C C O ~ ~  anal spine very large. 

k. Eye moderate, not longer than snout, 4 to 5 in  head; snout 
not very blunt; dorsal spines very slender ; soft dorsal moder- 
ate, the longest rays less than half length of head; second 
anal spiuo two-thirds length of head; body rather elongate, 
the depth 3% i n  length. 

ICIBTIA. 
kk. Eye very large, longer than snout, 3 to 4 in  head; snout very 

blunt; dorsal spines comparativcly stiE; soft dOI-8d high, its 
longest rays about half head; second anal spine very large, 
four-fifths head ; body not very' elongate, the deli th about  3& 
in length. D. X-I, 23; A. 11, 8; Lat. 1. 57. .___ _ _ _ _  EXSII~~ERA. 

jj. Preopercle with fine uniform teeth, uono of them directcd down- 
ward; second anal spine small, % in head; eye very large, 
longer than snout, 3 to 4 in head; dorsal spines rather slendor; 
boqy deep, depth D. XI-I, 26; A. 11, 10; Lab. 1. 
50 _._____ ..___. .___.. .____. .____.  .___ .____. - ._.__ MACROPB.~ 

aa. Lower jaw with two slender canines in front, the ot,her tectlr unequal, not villi- 
form, in fow series (Odoiitoscion Gill) ; mouthlnrge, obl iqqlower 
jaw slightly projecting; preopercle with IL few rather strong 
teeth, the lower one largest and directed downwards; snout 
rathcr pointed; eye large, longer than suout; dorsal spines 
very slencler; anal very sl~iall, its spine small, 3 in head ; body 
rather elongfbte, depth 3% in  length. Color silvery, bliiiih 
above; lower fins pale. 1). X-I, 23; A. 11, 8 ;  Lat. 1. 58. 

ARCHIIXIJM. 

* Corvina cl~ryclolouca Giinther, Fish. Ccntr. Amer. 1869, 427, pl. Ixvii, f. 1 : I Scimiia 
aluta Jor. & Gilb. Proe. U. S. Nat. Mus. iv, 18X1, 332 ; probably the same BpGCiCB, but 
with D. X-I, 19; Lat. 1. 45, ete. 

tBairdiella amnata Gill, Proe. Ac. Net. Sei. Phila. 1863, 164: Corvina (Honioprion) 
acutiroslrie, Steindachner, Ichthyol. Beitr. iii, 28, 1875, taf. iv. Panama ( W Z ;  Steind. 

Corvina macropa Steindachner, Iohthyol. Beitr. iii, 1875, 24, taf. ii. Panama 

D. X-I, 21; A. 11, 9; Lat. 1. 53. 

fins pale. D. x-I, 22; A. 11, 8 ;  Lat. 1. 52 _. _-.- _-_. ARMATA.t 

D. X-I, 26; A. 11, 8; Lat. 1. 54. 

in  length. 

La Union (Nlchols Coll ); Panama (Ofhr.  GiZb.). 

Gi lb. ) .  

(Stcind. >. 
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8. Odontoscion archidium, sp. nov. (292G6, 20480, 29518.) 

Head and body rather elongate, considerably compressed ; back not 
elevated, the snout somewhat gibbous, the profile depressed above the 
eyes. 

Mouth very large, terminal, oblique, the maxillary reachiug vertical 
from posterior margin of pupil; j aws  suboquill; prernaxillnries in front 
on the level of lower edge of pupil; symphysis of lower jaw with an 
oblong h o b ,  which projects inwards and upwards; on this are two 
series of teeth, three in each series, the inner pair being canines of 
moderate size, larger than any of the other teeth, but much smaller and 
slenderer than the canines in Cyiioscion. Both jams without villiform 
teeth ; upper jaw with two series of slender pointed teeth, the outer 
series enlarged. Lower jaw laterally with a single series of teeth simi- 
lar to those of the outer series of upper jaw,  but larger ; those in ?;he 
middle of the jaw largest. 

Diameter of 'eye about equal to length of snout, or to interorbital 
width, and 48 times in lung@ of head. IJength of maxillary 2&iu head. 

Gill-rakers long and sleudt:r, 13 + 13 in uumber. Pseiidobranchiae well 
developed. Posterior nostril a narrow oblong vertical slit. 

Posterior margin of preopercle inclined ilomn.rvarc1 and baclrward, 
both margins couvex and with the angle broadly roundotl. Bot,h mar- 
gins with wedr distinct serrations; posterior border with two or three 
stroiiger teeth next the angle directed backwards, the angle with one 
robust flattish spine directed more or less vertically downwards. 

Spinous dorsal with very weak, flexible spines, the third the longest 
ant1 about, half lengtlh of head j soft dorsal moderate, the longest r:ty 
&ortcr than the dorsal spines but more than one-third length of head. 
Caudal fin subtiniicate or slightly emarginate. Anal fin very small, 
1)osterior.ly iuserteil, its base but little oblique; length of base about 
eqL1aI to  length of snout; second anal spine moderate, shorter than the 
first soft ray; much stronger than the dorsal spines and inflexible, its 
lorigtli about equal to snout and half of eye, 3 in head. Distiince froill 
frout of ann1 to niiddle of base of caudal slightly more than one-fourth 
t h e  length of the body. Distance from rent  to front of anal about equal 
to length of' base of' anal. 

Pector;rl short, not reaching tips of ventrals, its length 12 in head. 
Ventrals reaching h$f way to front of anal, not nearly to rerit. Mein- 
bribiies of' soft parts of' veitical fius with series of scales ctxteiidii~g more 
than 11alf way to the tips. Lateral line scarcely arched, becoming 
straight opposite front of soft dorsid. 

Head 3 times in length; depth 38. Dorsal rays XI, 24; Ana1 ]1,8; 
Lateral h i e  BO (series of scales); BY pores. 

Color lustrous bluish-grlLy above, Silvery below ; midi.ile of side# wit11 
indistinct leugthwisu streaks formed by clusters OS darli clots in the 
centers of the scales. Siiout and tip of' lower jaw bIbcIcisIi; a darlc 
blotch on oporcle above; sides of head bright silver); fins light strew 
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color; upper half of pectora,ls dusky; spinmis dorsal finely speckled 
with black; upper half of axil brown. Peritoneum pale; lining ofopercle 
black above. Iris bright yellow, dusky above. 

This species is known to us fromthree specimens, each about 7 inches 
in lengtrh, taken in the Bay of Panama. It seems to be related to Cor- 
vina dentex 0. & V. and thus to belong to the group called Odontoscion 
by Professor Gill. Its affinities .with Bairdiiella are evident, the devel- 
opment of small canines in the lower jaw being the only character clis- 
tinguishirig Odontoscion from Bairdiella. 

9. Cynoecion phoxocephalum, RP. nov. (29296, 29339, 29389, 29724.) 
(Subgenus Btraotoecion Gill.) 
Body not very elongate, fusiform, little compressed, the greatest thick- 

ness nearly two-thirds the greatest depth. Back pcarcely elevated nor 
compressed, the profile from the snout to the front of the dorsal nearly 
straight. 

Head conical, little compressed, pointed in profile, tapering with much 
regularity toward the tip of the projecting lowor jaw; length o f  man- 
dible more than half that of head. Mouth large, very oblique, the pre- 
maxillary in front on the level of the upper part of the orbit, the broad 
maxillary extending to below the posterior margin of the eye, 2 iu head. 

Teeth in narrow, cardifortn bands iu each jam, the barids composed of 
about 2 series in front', growing narrow laterally, and finally forming fi 
aingle series. Teeth subequal, with the exception of about two pairs in 
the front of the upper jaw, the posterior pair being developed a8 small 
canines directed inward and baclrward. I n  the smaller specimens the 
canines are proportionately larger then in the adult, but in all they are 
smaller than is usual in Cynoscion. 

Eye rather small, 74 in head, a little loss than half the length of the 
snout, a little more than half the breadth of the evenly convex inter- 
orbital space, which is 3% in heed. Cfill-rakers few, thickish, and very 
short, shorter than the pupil. Pseudobranchi% quite small. 

Scales o f  lower part of cheeks enlarged, imbedded, covered with sil- 
very skin. Scales above eyes on nape and on border of preopercle much 
reduced in size. Preopercle, as in all species of this genus, entire, with a 
broad membranaceous border. 

Scales on body small and smooth. Lateral line scarcely arched in 
front,, becoming straight opposite front of anal. 

Dorsal fins entirely separate, the spines of the first dorsal slender. 
Second spine shorter than third and fourth, which are considerably ele- 
vated, l# in length of head in the young, 29 in the adult. Second dorsal 
of moderate height, onveloped in lax 'scatloless skin, which is thickened 
at  the base of the k; longest rays a little more than one-third length 
of head. Anal rather long and low, its longest rays about equal to the 
length of the base, and a little more than one-third length of head. Anal 
spines very small and weak, wholly enveloped in the skin and not vi& 
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ble. Anal fin nearly coterminous with the dorsal, its rays similarly 
enveloped in loose skin. Caudal fin moderate, thickish and scaly a t  
base, ltmate, its lobes equal, the middle rays lg in length of head. Ven- 
trals short,, about half length of head, reaching about one-third the 
distance to the vent. Pectorals short, not reaching tips of ventrals, 2 
in head. Distance from vent to base of caudal about two-fifths its dis- 
tance from snout. 

(series 
of scales, the number of pores in the lateral line rsomewhat less); 17 
scales in an oblique series from first dorsal spine to lateral line.' 

Color in life, dark above with strong bright reflections of purplish- 
brown ; silvery below, the lower pert of the caudal peduncle golden yel- 
low. Middle of sides noticeably punctulate with brown clots; inside of 
mouth deep orange yellow; lining of opercle black. Dorsal and caudal 
fins dusky whitish, with more or less of dark edging; lower rays of 
caudal yellowish ; fins otherwise translucent, unmarked. Axil of pec- 
toral light brownish above. The silvery oolor of the sides of the head 
arid the bright reflections on its upper surface are very conspicuous, 
more so than in any other species of the genus. 

Four specimens, the largest (No. 29296)lGh inches in length, were 
obtained at  Panama. This species is readily distingnishal~lo from all 
others of the genus found in the Pacific Ocean, by the peculiar, tapering 
head. 

The species of @InOSCiOn known from the Pacific coast of tropical 

Head 3& in length'; depth 4g. D. IX-I, 21; A. 11, IO; Lat. 1. 

America may be compared 8 8  follows: 
a.  Second dorssl and anal S C ~ M ~ ~ S .  

b. Canines of upper jaw large, 2 (or 1) in number; membranes of soft dorsal not 
thiclronod. 

0. Back and sides with conspicnous dark reticulations; soft dorsal with 25 to 
26 rays; maxillary not quite reaching posterior border of 
OYO ; cclndal double-tmnoato ; pectorals about reaching tips 
of ventrals, rather more than half head ; scales 9-73-16 ; GO 
pores in lateral lino . - - - -. . . - - -. _ _  -. . - - - -. RETICULATUM.* 

00. Back and sides nearly plain greyish-silvery j soft dorsal with 20 to 23 rays. 
a. cauda1 fin double-concave, tho middlo rays more or less produced; 

6. pectorals reaching nearly or quite to tip8 Of VOntl'dB, their length 

f. scales very small (1NQ-s) ; about 70 pores in the lateral line; 
head rather long and pointcd; maxillary a Ilttle loss than 
half head, reaching just past oyo j lateral line beconling 
straight nearly opposite vent . -. - -  .. - -  - -  _ _  . . X ~ T I I , U L U M .  

ff. Scales moderate (8-GG-18); 63 pores in  lateral line; head 
largo, bluntish ; maxillary nearly half huacl, rcachiug ~vcl l  
past eye; lateral line becoming straight at a point con- 
siderably in advancu o i  vent . - - - -. . . - - -. - - -. .. . . ALBuM.t 

Mazatlan (Gi lb . ) ;  
Acapulco (NiOhOl8 0 0 2 2 . ) ;  San Jose de Cbtemala (GthY.1; Chiapam (Gthv.);  Panama 
(Om). 

t otolithus albus Giinther, Proo. Z O O L  800. Lond. 1864, 149. Chiapam (Gt7tr.); pa- 
name ( G h .  Steind. Gilb.). 

ana1 rays 11, 7 to  11, 9. 

' more than half head. 

__I 

* Otolit7Lue reliculatus GUnthcr, P r O C .  ZOOl .  6 O C .  LOnd. 1364, 149. 
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ee. Pectorals reaching little past middle of ventrals, their length not  
more than half head; body elongate; mouth oblique, the 
maxillary extending to  below it8 posterior margin; lateral 
line becoming straight uuder front of second dorsal; scales 
10-73-17 ; about 60 pores in lateral line - . . . . STOLZMANNI.' 

dd. Caudal fin lunate, the middle rays shortest; aual r a p  11, 10; pec- 
torals short, not reaching to tips of ventrals; scales 90; 
lateral line with about 76 tubes; maxillary extending be- 
yond pupil. - - - - - - . - - - -. . - _  __. , - - -. . _ _  - - - - - .PARVIPINNK.t 

(Atracloscion 
Gill.) 

g. Pectoral moderate, more than half head; head pointed, com- 
pressed, 33 in length ; gill-rakers modcrate ; scales very 
small (13-9.5-z-), those on head little embeddod; canines 
obsolete ; caadal lunate, its middle rays less thau half head. 
D. X-I, 2.2; A. 11, 10. Color grayish; lower fins dnsky; 
inside of opercle not black. Size very large. _ _ _  ..NOBILE.$ 

gg. Pectorals short, not more than half head; second dorsal en- 
veloped in lax, nakcil skin, thiekcned at base; head regu- 
larly conical, pointed, tapering, scarccly compressed, 34 in 
leugt,h; gill-rakers very short; scales very small (14-90~) ,  
those on the head largely imbedded; canines small; lateral 
liue little arched; caudal Innate. its middle rays more than 
half head. D. IX-I, 21; A. 11, 10. Color silvery, with 
bright reflections; lower fins pale; lining of opercle 
black _ _  _. _ _ _ _  - ~ -. - -. - - __. .__ - -. . - - - - PIIOXOCEPIIALUM. 

ua. Second dorsal and anal densely covered with sinal1 scalcs ; coloration grayish-sil- 
very; canines well developcd; sides of lowcr jaw with a 
single series of teeth. 

h. Caudal lunate; dorsal rays 1x4, 23; A. 11, 10; Lat. 1. 
about 65; maxillary reaching a little beyond eye; pec- 
torals morc than half length of head, roaching beyond tips 
of reutrals; lateral line Pecoming straight in front of vent. 

OTIIONOPTKRUM. 
iih. Caudal rhombic, tho middle rays produced ; D. VIII-I, 

21 ; A. I1,lO ; Lat. 1. about 70 ; maxillary roaching a little 
beyond ope ; pectoral shortish, scarcely more than half 
length of head ; lateral liue becoming straight opposite 
front of anal. . - -. - - . -. - -. -. -. . - - -. . . - - - -. SQUAMIPINNB.$ 

bB. Cdnines little developed, usually 4 in  number when present. 

10. Ieopiethue remifer, sp. nov. 
D. 

VIII-I, 30 ; A. 11,19 ; scales 15-73-1G ; about 55 scales pierced by the 
lateral line. 

(29169, (3 spec.); 29312, 2'33'24; 29336; 29420.) 
Head 34 (3$ in total); depth 49 (42); length (99312) 11 inches. 

* Otolithus a~olznianni Steindachncr, Neuc & Scltunc Fische aus den 1<. IC. Zoiil. 
Museen Wien. &c. 1879, 35, taf. ii, f. 1. Panama (GiZb.); Tumbcz (Stci7~d.). 

t C!/noe&n paruippinnis Ayres, Proe. Cal. Ae. Nat. Sui. 1861, 166: Ololitkus magdalence 
Steindachner, Ichth. BeitrGge, iii, 1875. San Pedro (Jor. 4 Gilb.);  Sau Diego (Jor. $ 
Gilb.);  Coast of Lower California (dyw); Magdalena Bay (Steiad.); Gulf of Cali- 
fornia (Nichols coll.).  

$ Jolinius nobizis Ayres, Proc. Cal. Ac. Nat. Sci. 1860, 78 : Otoli&?kua californionclis, 
Steind. Iehth. Beit'r. iii, 31, 1875. 

$OtoZitkua squamipinnis Giinther, Proc. 2061. SOC. Lond. 1866, 601. La Union 
(ivichols coll.); Paoama (Gtlw. Stcind.). 

Sau Francisco to Magdoluna Bag. 
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Body moderately elongate, compressed, the back not elevated j head 
compressed j snout rather short, uot prominent ; anterior profile slowly 
rising from snout to front of dorsal. Prem:txillaries extellding beyond 
.front of snout, anteriorly on the level of the upper part of the pupil. 
Mouth large, very oblique, the maxillary extending to below the middle 
of the eye, its length 2+ in head. Lower jaw strongly projecting a t  tip. 
Chin without pores. 

Front of preniaxillaries with a long, sharp, curred canine on each side 
(one of these often smaller or absent) j sides of upper jam with smaller 
,teeth, widewt, mostly in one row. Lower jaw with about two series 
of small, slender teeth iq front ; laterally with a single series of ,small 
teeth, besides t h e e  to six large canines, much smaller than the canines 
of the upper jaw. 

Preorbital narrow, not wider than the pupil. Eye large, 4& in head, 
slightly shorter than snont, which is about aqua1 to interorbital widtli. 
Preopercle with a membranaceons flap at  its angle, which is striate and 
slightly fiiuged at  its edge. Gill-rakers rather long and slender, fern 
in number. Pseudobranchin: well developed. Nost.rils small, the pas. 
terior vertically oblong. 

Scales small, nearly smooth, deciduous. Dorsal and anal fins closely 
covered withi small scales. Lateral line little arched, becoming straight 
behind vent. First dorsal small, its spines slender, the highest 29 iir 
length of head. First spine minute or obsolete, the secoud not much 
shorter than third. Space between dorsal fins about equal to diameter 
of eye, 3* in head. Soft dorsal moderate, its longest ray a little less 
than one-third length of head. Caudal shortish, slightly double-concave, 
its middle rays about half length of head. Base of anal two-thirds 
length of head, its spines rudimentary. Ventrals haif length of head, 
reacllihg half way to vent, which is close in front of and. PectoraIs 
reaching considerably beyond tips of rentrals, their length lt to 13 in 
head, 4.;. to 4+ in body. 

Color in life : Bluish gray above j grayish silvery bellow ; top of snout 
and tip of lower jaw blackish j inside of mouth yellow, with black on 
lower lip within ; lining of opercles black, bordered with pnle 0r;Ing-e. 
Dorsals, caudal, and pectoribls with fine black puuctulations; the ground 
color in all exccpt the spinous dorsal faintly yellowish. Anal white, 
.the anterior part and the tips of most of the rays yellomish, punctate 
'with black. Ventrals white, immaculate. A dark blotch behiud orbit 
and anot,hei on upper part of opercle. Axil brown above, the color ex. 
tending on the upper rays of the pectoral within. 
' 

This species seeins to be rather c(u111uOn at Panama, where n ~ ~ ~ e r o ~ s  
specinlens were obtained. It is extremely close to 1. @nis Stein& from 
Porto Alegra, Brazil, aucl were i t  not for the considera,bly loiiger pec- 
toral, we should consider it' identical with the latter species. Isopistlms 

'parvipirmis ( C .  & V.) Gill, froin Surinani, is insufkiently described, but 
seem8 to be nearer I. n;lfinis, if not identical with it. 

Flcsh coniparatively soft. 

Bull. U. S .  E'. C., 81-21 June 9 , l S S S .  



322 BULLETIN OF THE UNITED STATES FISH COMMISSIOX. 

11. Serranus lamprurus, sp. nov. 

chZorurunL C. & V.), but with considerablj- larger scales. 

(29651.) 
Subgcnns I’leciropoma Cuvier; allied to Serranme alilorurus C. & V. (Pleclropoma 

Body short and deep, compressed, the back elevated, the ventral out-. 
line from lower jam to front of augl, little arclied; profile convex from 
clorsal t,o occiput, thence concave above eye, the snout lorn and acute in 
profile. Mouth large ; maxillary ahout half length of head, reaching 
t o  below the middle of the eye, the premaxillary in front rather below 
.the l e d  of the lower edge of the eye; preorbital narrow ; jaws sub- 
equal, the lower slightly includetl ; teeth strong, the anterior canine8 
stronger than those of the sides of the jaws, about 4 in the upper jaw 
and 6 in the lower; teeth all fixed. Cheeks with 5 rows of scales; top 
of head arid both jaws scaleless. ESe large, about equal to snout and 
broader than interorbital space, about 34 in head (doubtless smaller in 
adults). Vertical limb of preopercle nea,rly straight, the teeth growing 
larger downwards; angle and lower limb with about 9 strong radiating 
teeth, those nearest the angle largest, the anterior directed more and 
more forwards. Opercle with two flat points. Gill-rakers moderate, 
slender, nearly as long as pupil. Dorsal spines strong, the fourth the 
highest, about equal to soft rays and 2+ in head; the last spine eonsid- 
.erably shorter than soft rays. Caudal emarginate, 1t in head, the n~id- 
dle  r a p  little shorter than the outer. Alia1 spines strong, the second 
longer and stronger than the third, 2% in head. Ventrals long, 1% in 
head, nearly reaching anal. Pectorals about reaching anal, 1& in head. 
Scales above lateral line in series parallel to lateral line. Head 2g in 
length; depth 24. D. X, 13; A. 111, S; scales G-QG-13. 

Color black wit8h violet luster; faint pale streaks formed by paler 
spots along rows of scales on lower part of body. Entire caudal fin 
abxuptly translucent ; pectoral nearly colorless; tips of spines of‘ dorsal 
and .anal, and terminal portions of soft rap,  abruptly whitish, Ventrels 
blaek. 

A. single specimen, three inches in length, was taken in a tide-pool in 
Panama Bay. Jt  would be a species of “Hypoplectrus” in Professor 
GiU’s arrangement of the Serrauoids. 
12. Diabaeis steindachneri., spaov. (29305,29387 from Panama, 26172,29226, 29ti34, 
29730, 29778, 29795 from Mszatlan.) 
(Hmwtloiz caudimacula Steindschner, Ichthyol. Beitriige, iii, 15 (Acapulco, Rio 

Jmeiro, Rio Grande do SUI, MarsuhaG, not of Cuv. & Val., v, 236, 1830 = Uiublreie 
p a r m  Desm.)* 

* Tlie Hmmulon caudimacula is imperfectly described by Cuvier and Vnlonci6nnes. 
We me indebted to Dr. H. E. Sauvage, of the Museum d’Histoiro Naturclle of Paris, 
for t8he following iniportant information concerniiig tho species : 

Them aro in the Museum of Paris three spcciinens of I&zrnulon caztdirnacz!Zn, viz, 
from B r a d  by Dclslandc, from Bahia 1)g Castclneu, and from Cuba by Desinarest. 
Tbc dingnosis ofthis latter specimen, the typo of the species and the type of Diabasi8 
parice Uesmarest, is as follows : 

D. xr, I, 16; A. 111, 7 ;  1,gt. I. 49. 
Height of the body eqoril nearly to the length of the head, and 33 in tho tots1 
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Head 3 (33 with caudal); depth 2% (39);  length (29387) 74 inches, 

Body oblong, moderately compressed, the back somewhat elevated ; 
the profile from the snout to the base of the dorsal rather eteep and 
straight or &lightly corivex. Snout pointed, of moderate length, a little 
more than one-third of length of head. Ventral outline little curred. 
Oaudal peduncle nearly twice as long as deep, three-fifths length of 
head. 

Head rather long and pointed. Mouth large, little oblique, the pre- 
maxillary below lower border of eye; the lower j a m  included; the 
maxillary 2 in head, reaching to opposite middle of pupil, its posterior 
portion extending behind the preorbital sheath. Teeth strong, in motl- 
erate bands, tho outer series eiilargecl, especially in tlie upper jaw, and 
on the sides of the lo~ver jaw. Chin with a large pit and two pores. 
Eye rather largo, 4 in head, shorter than snout, which is 1 more than 
to the width of the flattish interorbital space j about half wider than 
the moderate preorbital. 
. Preopercle sharply serrate, its upright limb nearlg straight. Gill- 
rakers short and weak, about 15 on lower part of arch. 

Scales moderate, those above lateral line in very oblique series, be- 
coining horizontal on tho caudal peduncle ; those below,it in horizontal 
series. Vertical fins well scaled, the scaly sheaths of dorsal and anal 
well developed. Scales on breast small. Dorsal fin rather high, the 
spines strong, the fourth or longest 2& in Iieatl, about one-third longer 
than the soft r:%Is. C:~udal short, moileratoly forked, the iipper lobe 
sljglitly tho longest, two-thirds head. Second anal spine strong, ?Q in 
]lead; much longer than the third spine, 1%-hich is shorter than the soft 
rays. 8oft rays of anal high, the tirst soft m y  when depressed reacli- 
ing aliiiost to tip of last ray; ~ ~ c h  begond the base of the last ray. 
Ve1ltral fins fOur.serenths length of hcnd, not reaching tips of pectorals, 
which are about threc-fOllrtbS IeIlgth Of heatl. 

Color in life, light olive brown, silvery below, trhe edge8 of the scales 
of back nrith brjlliaiit bluish luster. Each scale on back: -and sides 
with a inerlian silvery spot (mnch larger than the spots in B.j!auipt .  
latus), these foriniug very clistiiict strealis, having the direction of the 

D. m, IG; A. m, 8 ;  scales 7-50-14. 

--- ___._ 

]engtll; snout pointed, D littlo 1oiigcr thn,u tho diameter of the ~ y o ,  mhich is 33 in 
lIca(l, D,,(l equal to thc distanco bctyccn tho a ~ f i l ~  of tho oImwiliim and t,ho limb of 
tho prcoporc11lLiln. Tlic iipper iriasillnry rstcnds to tho vortical from tllc xlltrrior 
mDrgil1 of tllo eye. Tho posterior l i i i i b  of the prrolmwiluiii is sliglit,ly e l 1 l q r i n D t e  
~ ~ l ( l ~ i ~ i n u t c l y  dcnticulatcd, tho d c r i t i ~ ~ ~ l i i t i o ~ i ~  of tllo a11gles ]lot stroiigcr the 
otllcrs. norsal fiu notcl~c~l; spiiics it\od(llxlclg ~trong.  thr foilrtli loiigcst, 2% in  length 
of I ~ ~ ~ ( I .  soft c ~ o r b n ~ ,  c:tri(~n~, n i h  niinl liiir I IiickIy oiivc~opcc~ ;I[ gcnles, ~ ~ ~ ~ ( ~ ~ 1  fin 
little Ilotcllcd. Srcouil nnnl spinc n littlc 1011gor t11:111 t l i i i d ,  as long as t1,c longest 
dorsal spine. Bcnlcs bctwcon pcctor:d fin : t i ~ t l  1ntcr:tl line not 1:lrgcr thrill tllc otlicrs. 

c o ~ o r  yciloirisli wi tlr i t t1i i i twiTs (la) obliqnc brownish strcafis on tilo sic70 of tho 
boclr ; rind n i i d  vcntr:il his bluckisli ; soiri~ irmgiilnr brownis11 spots 011 tllo C R l l d a l .  

yotnl leiigtli m. 0, 130; heat1 0, 039; o p  0, 010; snout 0, 013; second nun1 s p h e  0, 
017; fourth d o r d  qiuc 0, 017; depth of body 0, 037. 
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rows of scales. Head brownish, nnspotted. A large, distinct, round 
blackish blotch on end of caudal peduncle and base of caudal fin, Inorti 
distinct than in other species known to us. A distinct bluish black 
vertical bar on lower anterior part of opercle, partly concealed by angle 
of preopercle. Fins all bright yellowish j ventral8 and anal not dark. 
Peritoneum dusky. 

This small species mas found to be rather rare at Mazatlan, and com- 
paratively abuudant a t  Panama. 

Dr. Steindachner has identified this species with Emmuloit cnudimn- 
cula (3. and V., remarking : 6‘  Ich verglich die bei Acapulco gesammd- 
ten Exemplare auf sorgfliltigste mit jenen, welche clas Wiener Museuni 
aus der Bucht von Rio Janeiro, von Rio Grande do Sul sowie von Ma- 
ranha6 besitzt, und bin nicht in Stanch, zwisohen diesen eiii Artun- 
terschied zn entdeclren.” 

Whether the Brazilian speciinens referred to really belong to the pres- 
ent species or not, it is evident that the original Xmniu1o.n caudiniacul(c 
is a very different spooks. 
. The species of Diabasis found on the Pacific coast of Tropical Amer- 
ica may be compared as follows : 
a. Scales above lateral line arrangcd in very oblique rows. 

b. Spots on scales black or blackish. 
c. Snout long aud protrudiug, forming more thau two-fifths length of head; 

preorbital very deep, wider than eye; sides with dark vertical bartl; 
sides of head spotted ; sizc largo. - - - -. __. - -. . . - - -. . - -. SICXBABCIATUS.” 

cc. Snout short and bliiiitish; about one-fourth length of head ; preorbital 
about as wide as eye; sides not barred; hcad unspotted .... .SCuDDI3RI.t 

d. Mouth large, nearly horizoutal, the masillary estonding to  opposite 
middle of eye, beyoiid preorbital shcath; head long, 3 in  leugtll; 
gill-rakers shoi% and weak ; nun1 fin rsther high, the  first soft rays 
when dcprcsscd cstending beyond the base of the  fin; spots silvcry, 
comparatively largo - - - - -. . - -. . - - . - - - - - . - - - -. - - -. STEINDACIINKRI. 

dd. Month small, oblique, the maxillary reaching pupil, not begolrtl pre- 
orbital sheath; hcad short, 3% in length ; gill-rakers comparatively 
long and slender; anal fin lorn, tho first soft ray when cleprossed not 
reaching to base of last ray; spots bluish, small, stcllatc. 

bb. Spots on scales pale-bluish or grayish. 

&lLAVIGUTTATUS. !, 

* Hmulon scxfasciatue Gill, Proc. Ac. Nat. Sci. Phila. 18G2, 254 : Ilienmlon niac?tlositnq 
Peters, Berlin Monatsbcr., 1869 705. Capo San LLIC~S (CiZZ); Mazstlan (GiZB. Peler8); 
Panama (Steind. GiZB.). 

t Hamilon scuddcri Gill, Proc. Ac. Nat. Sci. Phih,  lRGf, 253: .Znnidon 7weciiocr- 
trim Giinther, Fish. Ceutr. Amer. 1 UFF, 418 : B c c m d o i ~  uiidccincnlc Steiiidachner, 
Iclttl~yol. Boitr. iii, 11, 1875. (Cape Snn Liicns ( G i l l ) ;  M~zatlaii (StCii~d. Gi lb . ) ;  
Acapiilco (Stcii id.)  ; Panama (Glintlier, Steind. Gilb.). The dorsal spines in this species 
arc iiormnlly 11. 

t Ifmniidon Jlasigitttalue Gill, Proc. Ac. Nnt. Sci. Phila. 1862, 264 : 3Tpntitloia ~iiargnr%- 
i i fwi tn i  Giiiither, Proc. Zool. Soc. Lonil. 1864,147. (Capo San Liicas ( G i l l ) ;  MazatlaU 
(Stcifid. Gi lb . )  ; Aca1)1llco (SfGiNd.) ; Altata (Stcind.) i P ~ U ~ I U ~  (Gtl i f* .  Stei~d.  Gilb*)* 
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aa. Scales above lateral line in horizontal rows parallel with the lateral line; body 

ellipticol; mouth small, little oblique; sides with alternate stripes of dark 
brown and light grayish .--. . - - - - ~ - - -. - - . - . - . . . . -. . - __. -. . I~ACULICAUDA.* 

13. Xenichthys xenops, sp. nov. (29173 (eighteen specimens), 29513.) 
Allied to X .  md. 
Form elliptical, the body comparatively deep, compressed, the bqck 

somewhat elevated; profile nearly straight from snout to base of ctorsal. 
Head subconic, flattish above, not strongly compressed ; the teinporal 
region prominent. Post-temporal, interorbital, and suborbital regions 
somewhat cavernous, yielding to the touch. Nuchal region slightly 
carinate. 

Mouth terminal, very oblique, the lower jaw strongly projecting, itd 
tip entering the upper profile of head. Preorbital rather narrow, its 
least width less than half the diameter of the pupil. Teeth small and 
feeble, in narrow bands in both jaws ; a few on vomer, nom on pala. 
tines or tongue. Nostrils similar, near together, oblong, more than 
twice as long as broad (nearly round in X. wliforniensis.) Preorbital 
region, upper jaw, and tip of lower jam naked; re& of head scaly. 
Edge of preorbital entire. Bye extremely large, half longer than snout, 
which is somewhat longer than the width of the flat interorbital space; 
diameter of eye 3 in length of head. Preopercle proclnced and inem- 
brauaceous at its angle, its vertical limb with weak, sharp teeth. Gill- 
rakers moderate, about half diameter of pupil. 

Scales moclerate, thin, soinewI?at ctenoid, those of the breast like the 
others; scales on breast and back solnewhat reduced. 

Dorsal spines high, flexible, the third highest, as long as snout and 
eye, or 1ij in head, in length of body; tenth dorsal spine very  OW; 
eleventh and twelfth a little higher; soft dorsal long and low, its highest 
rays less than diameter of orbit; its base three-fourths length af hea(l; 
slightly longer than base of soft dorsal, equal to base of anal. Alia1 
spines small, graduated, the third two-thirds height of the soft rays. 
C\andal moderately and equally forked, the middle rays two-third$ 
length of outer j length of the fin more than length of snout and eye. 
Pectoral short, not reaching nearly to vent; a little longer than snout 
and eye, or 14 in head. Ventrals not nearly reaching vent, 1% in heacl, 
their accessory scale well developed. Vertical fins with well-clevelq~e(~ 
sheaths of scales; anal entirely soaly; soft dorsal, pectorals, aiid yen- 
trals lnostly coiwred with sca'les; caudal partly scaled. 

Head 3 in leugth; depth 3. D. XI, 1,18; A. 111, 17; scales 10-54-14. 
Coloration in life: Back bluish gray, below silvery; upper part of 

sides IjTith Reven or eight longitudinal, 11arrow, Jrellowish.brown strea]<s, 
some of which are continued verx faintil.Y on the head; snout blackish 
Above, yellowish on sides; mouth light yellow Within, with tip of tong10 

* Orttmetmolms naaoulimudu Gill, Proc. Ao. Not. Sci. Phila. 1862, 255 : a m & U l O W  9)IUat- 
Cape Ban Lucas (Gi l l ) ;  Ifazet+ 

~ - 

Zatiunt Steind. Ichth. Notiew VIII, 12, tnf. Vi, 1869. 
(Sfoktd.) j Acapulco (Steiitd.) ; Panama (Gilb.). 
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and membrane of lower jaw blackish anteriorly. Eye with a dusky 
yellowish streak surrounding the iris. Spinous dorsal pllonish below, 
dusky towards the margin; other vertical fins yellowish, with soine 
scattered black points and with narrow black margins. Pectorals 
yellokish, the ineinbrane with series of dark points between the raj-s. 
Ventrals white, with a dusky yellow blotch on the outer half of outer 
rays. 

Numerous specimens, all about ten inches in length, were obtained in 
the Bay of Panama. 

This species is a member of the typical section of the genus Xenickthys, 
which is cliaracterized by the length of the soft dorsal and anal, thew 
beiug much longer than the spinous part. To this section also belong 
X.  xunti Gill and X .  agassizii Steinci. The two remaining species, nom 
known (X .  euliforniensis Steind. and X.xenurus J .  65 G.),  have the soft 
dorsal arid anal not longer than the spipous dorsal. 

The species of Xenichthys may be distinguished by the following 
analysis : 
a. Soft dorsal much longer than spinous dorsal, of 14 to  18 rays; anal elongate, with 

16 to Id soft rays; form elliptical, the  depths about equal to length of 
head. Caudal lunnte. , 

b. Scales of the lateral line larger than the others; dorsal rays XII, 14; Iat. 1. 
50; aye moderate, 3 in head, the maxillary not reaching its front; pec- 
toral short, little louger than veutrals, about half lungth of head. Pale, 
with two purplish longitudinal stripcs; an obscure spot a t  base of can- 
dal . - - - - - - - - - - - _ -  - - . - - - . -. . - _ _  - - . - - - -. . - - - -. . . - __. . - - _ _  - . - - __. XANTI.* 

bb. Scales of lateral line like tho others. 
o. Eye very large, 2g in head, tho maxillary reaching beyond its frout; pec- 

toral moderate, 1% in  head, considerably longer than ventrals ; dorsal 
rays XI, 18; lat. 1.64. Color silvery, with several faint longitudinal dark 
streaks; lowcr fins with dusky points ._ - _ _  - .___ _. - - - - - -. ._ - _ _  .XEXOPS. 

00. Eye rather large, 3) in liead; pectoral very long, scarcely shorter than 
head; dorsal rays XII, 18 ; lat. 1. 58. Color silvery, bluish above, with- 
out stripes _. - __. .__ - _ _  . - -1 __. -. . _. - - ___. . _.. - _ _  -. _ _  -. - _ _  _-. AGASS1ZII.t 

aa. Soft dorsal shorter than spinous dorsal of 10 or 11 rays; anal short, of 10 or 11 

d. Caudal fin luuate, tho middle rays morn thou half longth of outer; body 
rather elongate, the depth ( 3 & )  equal to lcngtli of hcad ; cy0 moderate, 
34 in head; dorsal spines moderate, the longest threc-fifths head; pec- 
torals rather long, three-fourths liead ; clorsal rays X, 12 ; let. 1. 52. Color 
silvery, bluish above, with sevcral longitudinal dark stripes. 

s CAI.IPORNIENSIS.~: 
dd. Cnudnl fin derply forlred, the middle rays scarccly one-third lciigtli of 

tho outer; body not clougato, tho depth (2%) much more than length of 
head; eye very large, 2$ In liead ; dorsal spines vary high, the longest 
two-thirds head ; pectorals short,, two-fifths head ; dorsal rays X, 11 ; 
lat. 1. 61. Color olivaeoous above, silvery bclow, unstripud. 

soft rays. 

XlCNURUs. 
__ __ ---- - -  - _L_ 

* Xenichlkgs zanfi Gill, Proc. Ac. Nat. Sci. Phila. 1863, 82. 
t Xenichtlqp ngassizii Steincluchner, Ichthyol. BoitrBge, iii, G, 1878. 

Cape San Lucos (Gin) .  
Galapagos Id- 

San Diego (Skilad- 
ands (Slrind.). 

ac7bner) ; Cerros Island (Streets ; h%h~k coll.). 
Xenic7r thgs cali~ornienais Steindaohuer, Ichth. Buitr. iii, 3, 1876. 
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14. Pimelepterue oopuru~, sp. nov. 

Body oblong-elliptical, much less compressed and elevated than in 
related species j both dorsal and ventral outlines regularly and nearly 
equally curved; frontal region little gibbous, the depression below it 
little marked and the snout scarcely blunt. 

Mouth small, terminal, the lower jaw slightly included; maxillav not 
reaching front of eye. Incisor teeth very small, about 30 in the upper 
jaw lanceolate, each with a verx small horizontal process, shorter than 
the tooth. Behind them a band of scarcely evident asperities; patches of 
similar asperities on vomer and palatines. Eye very large, nearly as long 
;LS snout, its diameter nearly one-half interorbital width and one-foul th  
length of head. Preopercle produced and rounded at angle, its margin 
n-ealrly serrulate. Gill-membranes united straight across breast, free 
from the isthmus, their free border under posterior part of eye. Gill- 
rakers small and short; pseudobranchia present. Head more com- 
pletely scaled than in P. bosci, the naked areas similar, but more re- 
stricted. Scales striated and rugose, but scarcely ctenoid ; muoh 
smoother than in P. bosci; those on middle of sides largest; those on 
breast not much reduced in size. Soft dorsal and anal completely cov- 
ered mith scales, the pectorals and caudal nearly so. Dorsal spines lorn, 
the longest 3& in head; the base of the fin nearly equal to that of tlie 
soft dorsal or the anal. Soft dorsal very low, its last rays longest, its 
niiddle rays not so long as the eye. Caudal extremely long, deeply 
forked, the lobes falcate, the upper rays more than four times the 
length of the middle rap,  and equal to the greatest depth of the body. 
Anal long and low, its base greater than length of head, its last ray 
IoIigest, its middle rays shorter than eye. Anal spines small, graduated. 
Ventrals sliort, moll behind peCtOralS, nearIy half length of head, and 
reaching half way to front of anal. Pectorals short, a little more than 
half head. 

Head 38 in length; depth 29. D. XI, 13; A. III,14; scales 12-78-20 
(rows). 

Color in life: Back and sides above light olive brown, becouillg 
yellowish olive below j belly and lower part of sides white. Each &de 
of back with a very distinct dark-blue stripe, commencing a little in 
front of origin of dorsal and running to upper lobe of caudal fin; it grad- 
ually illcreases in width backwards to caudal peduncle, along whioh it 
is suddenly narrowed. A small blue spot on median line betwceu the 
Qrbits, a broad blue stripe from snout through eye to suprascapula; a see- 
ond from snout thyough lower margin Of orbit to opercle, mliere it is ab. 
rupt;ly expanded; lores golden ; a broad golden stripe behiIld ang1;le of 
month, not reaching preopercular margin. A broad dark-blue stripe ii.oin 
above base of pectorals straight to base of median caudal rays, Belolv 
this is a IlBl'rOWOr gOldell Stripe. LO\\.OI' part of sides mitll illdistinct 
loiigitudiml bro~wish fitreah olorlg the inargius of the series of scales, 
Vertical fins golden yellow, caudal narromly margined svjt3h black. Pec- 

(29395, 29397,29725.). 
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torals brown within, the outer side silrery with sellow tinge. Veri-. 
kals  yellow on inner margius, silvery on the outer. Roof of mouth 
and tongue bright white. 

This species occasionally appears in large numbers in the market of 
Panama, where several specimens were obtained. 

The type of the present description (No. 29395) is 1G inches in length. 
The species of Pimelepterus known from the Pacific Coasl; of tropical 

America may be thus distiuguished : 
a. Incisor teeth well developed, each with a conspicuous horizontal process or root; 

caudal fin moderate, about as long .m head, tho outer rays not 3 times length 
of middle rays; junction of gill-membrgnes forming an angle. 

b. Body broad-ovate, the depth 2 to  % in length; profile of snout concnve; inter- 
ocular space gibbous; fins low, tho  longest dorsal spines less than half head; 
scales not small, about 10-57-17. Color dusky, with light and dark stripes 
along the rows of scales; fills mostly dark.. .-__ -. _ _ _ _  ___. _____. ANALOGUS.* 

bb. Body oblong-elliptical, the depth in  length ; profile of snout not concave, 
the interocular space little gibbous; fins rather high, the longest dorsal spine 
hnlf head; scales rather small, 12-67-22. Color chiefly yellow, uot distinctly 
striped ; fins pale. - - - . . . - -. -. - - -. - - - -. - - - - - - - ._ - __. . - - - - - . - - - -. LvTescENs.t 

aa. Incisor tooth small, with inconspicuous roots ; caudal much longer than head, the 
lobes falcate, the outer 5 times length of middle rays; gill-membrauos not 
forming an angle at junction; form rather slender, the depth 28 in length;’ 
profile of snout scarcely concave; interocular spaco little gibbous; fins low, 
the highest dorsal spine less thau one-third head; scales small, 10-78-18. 
Color olivaceom, with blue and golden spots and StripeB; fius mostly yellow. 

OcYUaus. 

Body ovate, much compressed, the back elevated, the outlines nearly 
regulw ; outline along base of inal  very oblique ; caudal peduucle very 
short and deep, tapering regularly to base of tail; snout rather pointed, 
projecting, the interorbital area strongIy depressed. Maxillary long, 
reachiug to  a point midway between.front and middle of pupil, the ex- 
posed portion narrowly oblong, its width about two-fifths its length ; 
teeth Blender, in narrow bands; groove on top of head for premaxillaries, 
scaleless, triangular, reaching a point opposite middle of eye, its width in 
front two.thirds its length. Eye very large, its diameter greater ‘than 
snout or than interorbital width, 3% in head. Preopercle with the angle 
produced, the margin sbarply and finely serrated. Gill.rakers very 
short, not one-third diameter of pupil. Scales moderate, in about 4 rows 
on the cheek ; lateral line running high, but little arched, much above 
axis of body even on caudd peduncle. 

Dorsal spines slender, but little flexible, the second Rcarcely stronger 
than the others, about as long as the third, half as long as the head. 
Dorsal fins separate, notched to the base, the upper outline of spinous 

*Pimelept,terua analogus Gill, €’roc. Ac. Nat. Sci. Phila. lW2, 245 : Pimelrpterus e h ~ a ? l 8  
Peters, Berliner Monatsbor. 1869, 707. Cape Ban Lucas (GiZZ.) ; Mnzatlan (Petsrn, 
G i l b . ) ;  Porto Escondido (Niclrole col l . ) ;  Chiapem ( G t l w . )  ; Panama (Gtlrr. Gilb.). 

tPimeZepteras luteacen8 Jordan & Gilbert, Proc. U. S. Nat. Mus. iv, 1881,239. Socorto 
Idand (~Vidioln coll.). 

15. Gerres aureolus, sp. nov. (29487.) 

-- 
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portion very oblique. Caudal deeply forked. Anal low; the second 
spine a Iittle longer and noticeably stronger than the third, 22 in head; 
soft rays posteriorly, not rising above their basal sheath of scalds. Ven- 
t r a l ~  reaching well past vent, their length more than half head. Pec- 
torals long, as long as head, reaching slightly beyond origin of anal. 

Head 3 in length; depth 24. D. IX, 10; A. 111, 8;  Lat. 1. 35. ' 
Oolor in life: Light olivaceous above, silvery below, sides with distinct 

tjnge of pale yellow. Fins all yellowish ; vertical fins marginecl with 
black, tlie spinous dorsal with a jet-black blotch on tip of membrane of 
anterior spines. Membrane of each spine and ray of the dorsal, with a 
distinct jet-black spot a t  its base. Ventrals yellow on terminal portion 
of outer rays only, the very tip of these white. Tip of snout dark. 
Opercular membrane yellowish above. Lips with some yellow. 

A single specimen, 5& inches in length, was taken iu the' Bay of 
.Panama. 

The species of .Gwres found on the Pac3c  Cocast of tropical America, 
may be thus compared: 
n. Preopercle entire; anal rap 111, 7'; body rather elongate; dorsal and anal spines 

comparatively low. 
b. Furrow on top of head for premaxillary processes loiig cmd narrow, nakod ; tip 

of spinous dorsal more or lcsv abruptly blaolr (this black spot ocellated 
in the males) ; toeth not very small. 

C. Body ellipticalf strongly compressed, the profile not strop; depth littlo more 
than onedhird of length; cheeks and sides without dark punctulatiolie ; 
lower fins pale; head trmall, 3& in length; eye barely one-third length of 
head . . - - - - - - - - - -. .-- - -. - - - -  -. ._____ ._ - - -. . . . __. -. . ----.GRACILIS.* 

B ~ ~ - J  subo~liptieal, deeper, and less compressed, the profile rather steep ; depth 
nearly two-fifths of length ; oheeks and sides with dark punetulations; 
hoed rather largo, 3+ in leugth ; eye more than one-third length of hen(1. 

Dow1.t 
bb. ~ ~ m o ~  on top of head €or premaxillary processes, short and broad, posteiiorly 

semicircular or subtriangular, naked ; tip of spinous dorsal becoming grad- 
ually dusky; teeth small. , 

d. Body tnodorat,ely elevated, tho depth bsrely two-fifths of longth; caiidd fin 
moderate, shortor than head ; vecond anal spine not vcry strong, shorter 
than third, about one-fourth length of h o d ;  ventrals short, littlo more 
than half length of head, not reaching vent ; siclos without dark bars. 

CALIBOI~NIIINSIS. $ 
ad. Body more elevated, the depth about two-fifths the length ; caudal A n  long, 

usua;lly longer than head; second anal spine very strong, longer than 
tIiirc1, one-third or mom leu& of head ; ventrals long, two-thirds hcacl, 
roaching vent; sides with 8 or 9 dark vertical bars _ _  _ _ _  .____. z E u l t A . ~  

* Diaptcrua gradi8 Gill, Proe. Ac. Nat. Sois Phila- 18G2,246. Cape San L U O ~ S  ( ~ i l j ) ;  
G~~~~~~ ( ~ i 0 1 t o Z s  coZ2.); Maeatlan (GiZb.); Panama (GiZ6.). 

tDiqtcrn8 dowi Gill, PrOC. AC. Nat. SCi. Phila. 1863, 162. Panamn, (Gill,  Stein& 
Gilb.) ; Galapagos Islands (&&Id.). 

$ Diapterus callforniensis Gill, Proc. Ac. Nat. SO;. Phila. 1862, 245. cape sari Lucas 
(Gill) ; Guaynias (NichoT8 toll.) ; Mazablen (GiZb.). 
* I$ Gcrre8 zcbra Miillcr & Trosohol, SCllOmbIi~gk I-Iist. Barbndoes, 1848, 668 : Gerrccr 
8gunmi@tni8 Giinther, i, 349,1849. West Indies; Mnzatlan (Gilb.)  : Chiapam (Gthr.); 
Panama (Gthr.). 
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aa. Preopercle serrate; anal rays 111, 8; furrow for premaxillary processes naked, 
broad; teeth very small. 

e. Preorbital entire; body without dark lengthwise stripes. 
f. Body ovate, the outlincs somewhat regularly elliptical, the dopth a little 

less than half lcngtli; spines rather slender and short; second dorsal 
spine half length of head, one-fourth longer than second anal spiud, 
which is less than half length of head .__. . - __. . - - - - - -. . -. .AURICOLUS. 

$. Body rhomboid, short and deep, with angular outliues, the dopth usually 
rather more t)han half length; spines long and strong ; second dorsal spine 
about as long as hcad, about half longer thau tho strong second anal 
spine, which is more than half length of head - - - - - - - - - - - .PEIIUVIANUB." 

ee. Preorbital serrate; body with distinct dark stripes along tho rows of 
scalcs ; body rhomboidal, with angular outline, the depth a little less than 
half length; spines very strong, the second dorsal spine two-thirds to 
three-fourths length of head, about half longer than second anal spine. 

f. Pectoral long. reaching about to front of anal ;  caudal longer tlinii head; 
lateral stripes numerous. . - - - -  - . - - - - . - . -- - . - - - - - - - - - -. . _ _  -_. LINEATUS. t 

$'. Pectoral short, barely reaching vent ; caudal shorter thau head ; lateral 
Stripes few _... __.. .-.. . . - .. . .___ .. .-. . .- _-.. . _ _ _ _  - _ _ _ _  . . ~ R l W I M A N W S . ~  

16. Gobius emblematicus, sp. nov. 
Body rather elongate, compressed, heaviest forwards, tapering regu- 

larly from the occiput to the caudal fin. Snout short, rather broad, 
acute in profile j mouth terminal, very oblique ; gape wide, its length 
nearly half length of head ; maxillary reaching to opposite middle of 
pupil ; premaxillaries in front on the level of the pupil. Tip of lower 
jaw protruding beyond the upper. 

Teeth in the upper jaw forming a single row, in the lower jaw partly 
in two series in front, forming a single row laterally; the anterior teeth 
in both jaws strong, incurved, and almost canine-like, the lateral teeth 
smaller and more closely set. Vomer and palatines toothless. Tongue 
emarginate in front. 

Eyes very large, placed high, close together, the interorbital space 
extremely mrrow, scarcely one-fourth the diameter of the orbit, which 
is greater than the length of the mout and scarcely less than one-third 
the length of head. Gill-opening moderate, extending from upper angle 
of opercle to below level of lower edge of pectoral fin. 

Scales extremely smell, cycloid, scarcely increasing in size toward 
caudal peduncle ; head and anterior part of' body to front of dorsal fin 
naked; a narrow naked strip along base of anterior half of spinous 
dorsal. 

Dorsal spines very slender and weak, some of the middle ones usually 
prolongecl, sometimes reaching nearly to the base of caudal, sometimes- 

* Gcrrcaperuvianua Cuv. & V. vi, 467,1830: Gerrea 1Jombeua Gthr. l?ish. Ccntr. Amer. 
1866, 391 (not of C. & V. I). Mazatlau (Gilb.)  ; Chiapam (Gthr.) ; Panama (Gi la . )  ; 
Peru (C. 4 p.). 

t Sniaris lineatu8 humboldt, Observ. Zoolog. ii. 185, pl. 46: Gerrea azillavis Giinther, 
Proc. Zool. Soc. bud. 1664,102. Mamtlan (Gila.) ; Sail Blas (Nickbob coll .);  Acn,pulco 
(Huviboldt) ; Chiapam (Gtltr.). 

t Gerres brevinranu8 Giinther, Proc. Zopl. SOC. Lond. 18G4,162. Chiapam ( Gthr.). 
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little elevated. Second dorsal and anal similar. to each other, their 
bases elongate, their rays high, the last, when depressed, nearly rcnch- 
ing to the base of the caudal. Caudal fin of moderate length, sharply 
pointed, the middle rays produced, as long as from snout to base of 
pectoral. Pectoral fins short and broad, the rays a11 slender and fiue, 
tho upper not silk-like, the fin about three-fifths length of head. 1Tc.n- 
trals fully united, the basal membrane very delicate, but well developed, 
the fin pointed in outline. Insertion of ventrals under axil of pectods.  

Head, 38 in length j depth, 5;. D. VII-1G ; A. 17 j Lat. 1. about 65. 
Coloration in life: Light olivaceous, the belly silvery j above thickly 

punctate with pale dots ; sides very thickly covered with golden-green 
specks, visible under the  lens ; back with six pairs of poldun-green spots 
on each side of the dorsal fin, each nearly as large as tho pupil ; those of 
the first pair approxiinate, in front of the spiuons dorsal ; the second 
pair is under middle of spinous dorsal; the third pair under end of 
spinous dorsal j the fourth pair under first third of second dorsal ; the 
fifth pair under the second third; the sixth pair (faint and often wanting) 
under last rays of soft dorsal. Sicles of head and anterior half of body 
mith wide streaks and bars alternately of purplish blue and golden 
bronze j those on cheeks longitudinal j those on opercle extellding 
obliquely upwards and backwards j those on body vertical. All these 
markings disappear in spirits, leaving the fish plain light olive, usually 
with a broad silvery cross-bar behind pectorals. First dorsal transpar- 
ent dusky, second dorsal .with about three series of light blue spots. 
Aiial with m tinge Of light pinlr and a narrow mar& of greenish white, 
C:w%d ycllowish green below, dusky above; a very coiispicuoiis narrow 
bright red streak from the lower end of the base to the tip of the 
5th or 6th ray from the bottom, thus crossing the rays obliqudy. Ven- 
traIs glaucous bluish. 

This species is very comrnon in the rOck.pO018 in the Bay of Psnainn, 
where it hides very closely among the roclrs. Numerous specimens 
were obtained from 24 to 36 inclies in leiigth. 

This species has the dentition of the group called Euctenngobizcs, with 
the squiimation similar to that of the species which hare been called 
Eiicyclogobius. It may for the present be referred to Gobizis, illthough 
it  is not a uiember of that genus as restricted by Bleclcer, Gill, :~nd 
Galither. In Bleeker’s system it would form the type of a new ‘ 4  genus.” 

17. Microdesmue retropinnis, fip. uov. 

Body very elongat,e, coinl)ressed, tapering somewhat fi.OJ]l front of 
clorsal to caudal peduncle. Head very snia11, rapidly t,ai)eriiig ii,r\varcl 
f i . 0 ~ 1  occiput j upper profile with LL iioticeable deprcssiou behind the 
orbits, the outliue thence to snout strongly convex. 

Mouth vary small, somewhat oblique, the fleshy tip a t  qlnpfiysis of 
lower jaw projecting much beyolid the preniaxillnries; 6alJe scnrculg 
reaching vertical from orbit. Teeth small, apparently in 11 sillgle series 

(29UG5. ) 
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in each jav only. Nostrils double, distant, the anterior near the end 
of snout, the posterior above anterior margin of orbit. Gill-opening a 
very narrow, somewhat oblique slit, from front of lower third of pec- 
toral fin downward and forward. Branchiostegals evident, 4 or 5 in 
number. Eye very small, lateral, situated near the upper profile of 
the head, its diameter nearly half the length of the short snout. 

Vertical fins well developed; dorsal and anal connected with the 
caudal by a vkry delicate membrane. Distance from origiu of dorsal 
fin to occiput three time8 the length of the head, its rays distant, cow 
nected by thin transparent membrane, as are the rays of the anal; most 
of the rays simple and undivided (but articulate) ; a few of the posterior 
only forked a t  tip. Origin of anal fin nearly eqiiidistdnt between gill- 
opening and tip of caudal, its rays mostly forked a t  tip. Caudal rays 
much divided and more closely set than those of dorsal and anal, the 
fin somewhat pointfed in outline, as long as the head. Tail not isocer- 
ca1, truncate at base of caudal fin. Ventral fins very sma~ll,.close to- 
gether, inserted slightly behind base of pectorals ; each fin reduced to 
a single undivided filament. Pect90rltl fins small, poiiitecl; the middle 
rays longest, much shorter than the ventrals and half the length of 
the head. 

Vent considerably behind middle of total length of the fish (with 
caudal). 

Head and body covered with scattered rudimentary scales, 
Head 149 in length; greatest depth 15%. D. 48; A. 20; 0. 3-17-3; 

P. 13; V. 1. 
Color in life tranilucent light olive, with a series of irregular quadrate 

dark blotches along the back and a series along each side, these blotches 
formed of clusters of derk points. 

One specimen, nearly 4 inches in length, was taken in a rock-pool at 
Panama. 

This species clifters from the description of the previously known 
Microdesmus d i p 8  Gthr. in the posterior insertion of the dorsal and of 
the posterior position of the vent, the smaller number of fin rays, the 
shorter head, longer ventrals, and mottled coloration. 

18. Cerdale ionthas, gon. ot sp. nov. (29664.) 

CIIAR. GEN.-Allied to Microdesmus Giintlier, from which genus it is 
distinguisliecl by the presence of two reya in the ventral fin. Its body 
is much less elongate than in Xicrodesmus. The gill-opening8 are re- 
duced t~ small, nearly horizontal slits below and in front of the pectoral 
fins. The pseudobranchis are well developed and the tail is not iso- 
cereal. 

DESCR. SPEa.-Body considerably elongate, compreased? of nearly 
equal depth throughout, the heacl tapering rapidly Srom occiput to 
snout; snout short, not obtuse,. but the lower jaw heavy and blunt, 
much projectiug beyoud the premaxillaries ; giqe very short and 
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obliqne, the tip' of the preinaxillary -not reaching vertical from orbit. 
Margin of upper jaw formed entirely by the premaxillarics, which are 
free laterally, but scarcely movable mesially. Bfaxillary not dis- 
tinguishable, probably enveloped in the integument of' the snout. Teeth 
rather strong, short and blunt, in a double series in each jaw, appar- 
ently wanting on the vomer or palatines. Lips developed Iaterally, 
where they form a fold around the angle of the mouth; lower lip adnate 
nlesially, the upper reduced to an obsolete fold. Length of gape one- 
fifth length of head. Nostrils two, distant, the anterior a t  the end of 
the snout, almost labial, the posterior above front of orbit; bot11 cir: 
CuIar. Eye very small, somewhat less than interorbital width or th:u 
length of snout. Distance from snout to past margin of orbit con- 
tained 28 times in length of head. Pseudobranchiz well developed. 
Gill-openiiig very narrow, reduced to a short, nearly horizontal slit, 
extending forward from a point just  below the lower base of thc pec- 
toral fin. Hranchiostegals evident, apparently four in number. 

Vertical fins, well developed; dorsal am1 ana.1 both long, the inem- 
brane of the last ray of each joining the base of the rudimentary rags 
of the caudal. Distance froin occipnt to origin of dorsal fin equal to 
the length of the head; rays of' dorsal fin very slender, distant, the 
membrane tliin and transparent, the rays all articulate, the anterior 
siinple, the posterior bifid a t  tip. Vent slightly iii advance of' middle 
of length of body, the anal fin beginning iminediately behind it. Anal 
rays bifid a t  tip, excepting the first two, which appear simple. Tail 
not isocsrcal, trunoate a t  base of caudal, most of the rays of tho caudal 
springing from the expanded last vertebra. Oaiidal fin rounded, four- 
fifths length of head, its rays much branched, more closely set than the 
rays of the dorsad and anal; rudimentary rays very numerous. 

Ventral fics small, close together, inserted slightly in advance of 
lower end of base of pectoral, e'wh fin composed of two rays, the inner 
prolonged. beyond the outer and bifid a t  tip, about as long as pectoral 
fin aud three-fifths length of head. Pectorals well developed, broad, 
the rays branched at tip. 

Hend and body entirely covered with small scales, which are close-set 
but Iiarclly imbricate, not arranged in series; mandible, snout, and gill- 
menibralio scaly; scales on belly and breast smaller than the others and 
more tlliclcly set; bases of caudal and pectoral fins scaled, 

Head '7% iii length; depth 102. D. 41; A. 36 to 38; C. 4-1'7-4; p. 12; 
v. 2. 
' Coloration in life : Body translucent light olive, imniacn~ato below; 
back and sides very findy marlied with dUSters of fine dots, the ground 
color appearing as reticulations between the clusters, which are OS ip 
regular sieo and form; on tho sides of the head these dots form bars 
tvhich radiate from the eye to the snout m d  lower side of t,]le head. 

This species is kno~v11 from three specimene, from 29 to 3 inches in 
length, taken in a rock-pool at Prtname. 
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19. Citharichthye latifrons, sp. nov. 
Subgenus ~tvuirlmnbwa Bleeker, 
Body ellipr ical, the dorsal and ventral outlines equally arched; mouth 

placed low, below axis of body; snout with an abrupt constriction in 
front of upper orbit, the outline then again convex; eyes on the left side, 
distant, the lower in advance of the upper ; a vertical line from anterior 
margin of upper orbit passing through the middle of the lower ; dis- 
tance of upper eye from dorsal outline equaling two-thirds its vertical 
diameter; interorbital space concave, very wide, its width 18 times 
diameter of orbit in a specimen 8 inches long, much narrower in soung 
specimens; a ridge froin upper angle of lower eye runs Lipwards and 
backwards to join tli ridge froin upper orbit. Nostrils on a level with 
upper margin of lower eye, the anterior with a flay, distant from the 
posterior, which is circular; length of snout to front of lower eye 4h to 
5 in head. Mouth very oblique, the gape convex upwards and back- 
wards; maxillary two-fifths lecgth of head, reaching to micldle of lower 
pupil; it is very narrow and covered with smalI scales. Teeth small; 
the upper jaw with two series, the front teeth of the outer series some- 
what enlarged; loyer jaw with a single series; vomer and palatines 
toothless. 

Gill-rakers short and broad, the longest about one-half vertical cliam- 
eter of pupil; about 7 on anterior limb of arch; pseudobranchice present. 
Preopercle with posterior margin nearly vertical, the lower third only 
free, the upper two-thirds grown fast to opercle and scaled over; the 
lower margin running very obliquely downwards and forwards, the 
angle thus an obtuse one. Dorsal fin commencing on the snout in front 
of upper eye, the first four or five rays exserted aud turned over to the 
bliud side; the highest rays are behind the middle of the fin ancl are 
about two-fifths length of head; anal fin similar to dorsal, its origin 
under base of pectorals. Caudal short, about two-thirds length of 
head, the middle rays the longest, the outer rays slightly prolonged. 
Ventrals unsymmetrical, that of colored side on t,he ridge of the nbdo- 
men, the other inserted in front of it. Pectoral of colored side long, 
the rays very slender, the two upper prolonged and filamentous, the 
upper (in adults) more than one-third total length ; pectoral of blind 
side mow than two-fifths length of head. 

Scales oiliatacl, somewhat irregular, of moderate size, with smdl scales 
intermixed; snout naked, head and body otherwise scaly; scales on in- 
terorbital region very smdl ;  a series of small scales on basal half of 
each dorsal and anal ray; base of caudal thickly scaled, a series of 
small scales ruuning nearly to tip of each ray. Lateral line slightly 
rising anteriorly but without dist,inct curve. 

(29255,29416,29425,2949G.) 

D. 92; A, 72. Head 4 in length; depth 2&; hit. 1. 60. 
Head and body light brown, with grayish and light bluish dots, mith 

some darker areas ancl a, few round brown spots ocellated with lighter. 
Interorbital space with a vertdcpl brown bar bordered by lighter, Pins 
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similarly marked, the dorsal and anal with a dark blotch on each eighth 
or tenth ray, the pectoral sometimes with one or more brownish bars. 
. Not abundant in the Bay of Panama; several specimens were taken, 
the largest about’l0 inches in length. 

INDIANA UNIVERSITY, December 2,1851. 

ON T€IE NuULEAR CLEAVAGE-FIGURES DEVELOPED DURING THE 
S l G 3 l E N T A T l O N  O F  THE GERDlINAL DI5IC 8F TXIE EGG O p  T X ~ E  
BALDION. 

B y  JOIIN A. RYDER. 

The fact that very complex changes are undergone by nuclei during 
the segmentation of cells has been known for only a comparatkely 
short time, and, me may add, our knowledge has been greatly increased 
by the recent advances made in the perfection of histological methods. 
The titles of the principal memoirs on the subject are given below.” 

From the list of papers, it will be gathered that all are German, and 
by only a few authors. The first of them, Professor Flemming, has de- 
Bcribed and figured such remarkable cleavage-figures, which he has 
claimed to have observcd in segmenting cells, that it is not to be won. 
dered at  that some cotemporaries have been inclined to be incredulous. 
Since I have been enabled, however, to observe some of these phenoin- 
ena for myself, I am quite well convinced that he has given us results, 
the value of which cannot perhps  just yet be properly estimated. 

1 recently received a series of ova of the common salmon, some of 
them in the seoond day of development, from Mr. H. H. Buck, of Or-, 
land, Me., in which very complex and interesting nuclear changes were 
in progress. The germinal disk had not yet begun to spread to form. 
the blastoderm, but the cleavage had advanced so far that it had been 
segmentecl into several thousand cells, each measuring about d 5 t h  of 
an inch in dia,meter. Those salmon ova had been preserved in weak 
alcohol, so that they were not quite as good, perhaps, for our studies as 
they would have been had they been hardened in very Teak chromic 
acid. The cells mere, however, very clear, 80 that any nuclear figures 
could be well seen even without other reagents, thoegh upon immers- 

Beitriigo zur Kentnise der Z e l l ~  und ihrer Lobensorschoinungen, 
1 Part, Arch. f. mikr. Anntomie, XVI; 11 Part aud supplement, Ibidem, XVIII; Iu 

* w. I.”lemming. 

XVII. 
w. pfitzner. Die Epidermis dcr Amphibion Moqhol. Jahrb., VI. 

. w. Pfitzner. Ueber don feineren Bau derhoi dor Zelltheilung nuftretenden faden-, 
fijmigen Diffcrencirungon des Zcllkorns. Morph. Jahrl)., VII, Hft. 2. 
’ JV. pfitzncr. Beobnchtungen iibct weitores Vorkommen der Knrgokincse. Ar& 
f. mikr, Anatomie, XX, Eft. 1. 
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ing the disk for some time in acid carmine, the nuclei were very dis- 
tiuctly brought out, so that all the phases of change which they un: 
0erg.o could be observed in different individual cells composing the disk. 
I.n some cells the nuclei were in the resting stage; in fact, such was the 
case with the majority, and a.compar&tively small number were observed 
to be undergoing cleavage with the nuclear matter aggregated a t  oppo- 
site encis of the now elongating nuclear figure. Every phase of nuclear 
inetamorphosis could be studied deliberately after I had made perma- 
nent balsam preparations, and from these I have been enabled to mabe 
6 number of‘ camera sketches, which are almost as complex as any 
figured by Plemming. These sketches are appended in an acconipany- 
ing plate. 

It is not; known in what respect the nucleus differs chemically from 
the rest of the protoplasm of the cell in which it is embedded, but it is 
known that it is in some way very intimately concerned in the process 
of cell-division, a phenomenon which always accompanies growth and 
development. I n  the case of almost all, perhaps all organisms, the cells 
which compose them are constituted of a central more or less refringent 
body, the nucleus involved in a covering of protoplasm usu:tlly more or 
less different in optical properties from that composing the former. 
Huxley observes (Anat. Invert. 19), “when nucleated cells divide, the 
division of‘ the nucleus, as a rule, precedes that of the whole cell.” This 
appears t o  be the fact in the case of the segmentation of the cells of bhe 
germinal disk of the egg of the salmon, but jus t  what share the envel- 
oping. protoplasm may take in the process we do not certainly know j 
doubtless the onvcloping protoplasm is jus t  as necessary as an aid or 
accessory in the process as the nucleus itself; they are probably in some 
way complementary to each other. To support this 6 e w  we hare ths 
additional fact that we know nothing of absolutely naked nuolei, nor is 
the evidence in favor of absolutely non-nucleated cells much more than 
negative. The constanoy with which complex cleavage-figures hare re- 
cently been observed in plants, Infusoria!, Protoplasta, Mollusca, Ecki- 
Izodermata, Artfwopoda, and Vertehata,  both in the adult and embryo 
condition, would argue that they invariably accompany and character- 
ize cellular fission or segmentation, and, inasmuch as the reputedly non- 
niicli ated Monera propagate by fission, pass through a resting stags 
just like t8he cells of other organisms, it would not be surprising to find 
that they too were provided with nuclei which would develop cleavage- 
figures in the act of fission. Their complete parity of behavior in all 
6ther respects leads us to look for important revelations respecting their 
complete morphological correspondence with ot<her types of cells 8s soon 
hs they are studied by the help of improved met8hods. 

Having given the preceding sketch of the function and characteristics 
of nuclei tliroughout the animal kingdom, me are prepared to deal some- 
what ulore iiitelligently with the special case of the cleavage-figures 
which me have observed in the ova of the salmon, The changes ob- 
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served in the cells of 8aZnzo $alar agree in all essential particulars with 
those seen by Flemming in the cells of the skin and branchia of the 
Salamander of Europe, and are of interest as confirming hid observa- 
tions and also as showing clearly for the first time that similar phe- 
nomena occur in the segmenting cells of a species of fish which has been 
perhaps more thoroughly studied embryologically than any other. 

Fig. 1 represents a cell of the germinal disk of Salmo with its nucleus 
in the quiescent or resting stage magnified about 800 times, which is 
the amplification of most of the figures. In  this condition the nucleus 
is approximately globular and traversed by a very irregular and inter- 
rupted network of aggegations,honsistinff of broken thread-like and 
rounded granular bodies. This condition is the one which may be sup- 
posed to exist during the long intervals of rest between the periods of 
active segmentation which have been observed by difhrent biologists 
during the very early stages of development of the ova of va'rious types. 
This interval of rest may also include a portion of the stages of change 
undergone by the nucleus preparatory to cleavage, and which will be 
next described. 

Fig. 2 represents the nucleus of a cell from tho germ disk of Salmo 
which is elongating and undergoing ib rearrangement of its contents 
preparatory to division. With careful study it was found that nuclei 
were present in different cells in this stage of metamorphosis. The 
irregular brolten granular threads and granules observed in Fig. 1 were 
seen, with careful focusing, to have rearranged themoelves in the form 
of a11 intricate skein-like nieshwork of threads, the direction of which 
was generally more or less in conformity with the long axis of the nu- 
cleus. This stage corresponds very closely with similm preparatory 
stages figured by Flemniing and observed by hiin in Salamandra. 

Pigs. 3,4, and 7 represent other stages, also preparatory or progress- 
ive. In  Fig. 4 the nuclear matter exhibits a tendency to aggregate at 
the opposite poles of the nucleus, while in Fig. 3 aggregations are taking 
place mound tlie equator of the nucleus as well as at the poles. The 
equatorial ring of granular aggregations is viewed somewhat obliquely; 
showing that they occupy a peripheral position against its ivall. Fig. 7 
represents a nucleus similar to the last, in which we may likewise note 
the equatorial and polar accumulations of nuclear matter. Cleavage or 
segmentation of the cell will take place across tho plane marlied by the 
equatorial aggregations, 

Other phases in this strango cycle of phenomena are reprosented in 
Pigs. 8, 11, and 12. In  Pigs. 8 and 12 the nuclear equatoEial plate 
tjeems to be developed. In Fig. 11 the nucleus has apparently lost its 
contour, but in all of the last three the nnclenr iiiatter has been aggre- 
gated into definite stout threads, mit'h  enlargement,^ at thoir ends in two 
of the cases. 

In Pigs. 5 and G the sharp contour Of the nucleus lins been finally 
lost; short, thick, nucl highly refringent rods have been developod on 

Bull. U. S. F. U., 81-22 July 7, 1882. 
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either side of its equator. In Fig. 5 they are very irregular; in Fig. G 
much more regular. 

Fig. 18 'represents another phase of the progressive stage, in which 
the refringent nuclear rods a t  the opposite poles of the nucleus form a 
loaf-like figure. In  this phase the rods seem to be about ready to part 
at the equator so as to assume the arrangement observed in Figs. 19 
and 20. These are also progressive and approximating the conditions 
shown in Figs. 13 and 15. Figs. 14, 16, and 17 are still further stages 
in the process and indicate the stage when the cleavage or segmenta- 
tion may be said to have been completed. I n  Figs. 9, 10, and 13 to 20, 
inclusive, it may be observed that theaefringent nuclear rods have been 
aggregated at  the poles of the nucleus, where they lie in a bundle some- 
what like a bunch of fagots, or in the form of a crown or wreath. As 
the polar crown-like figures are separated the refringent rods of which 
they are composed are more and more compacted together into a closer 
bundle, as indicated in Figs. 14,16, and 17. 

I n  Fig. 21 the cleavage seems to have been completed, as the two 
polar nuclear aggregations lie more nearly in the centers of tlie two new 
cells. There is still a trace of the rod-like condition of the nuclear mat- 
ter discernible, but the tendency is retrogressive, that is, to the phase 
indicated in Fig. 2. This apparently completes the series of rhythmical 
phenomena which we have observed in the cleavage of the nuclei and 
cells of the germinal disk of the egg of the common salmon. In Fig. 21 
the two new nuclei will undergo a retrogressive metsmorphosis until 
they are like Fig. 1; when this has been done, they will pass into the 
so-called resting stage, only to repeat the series of changes of form and 
rearrangement of their substance in subsequent cleavages as dcscribed 
above. 

I n  my paper on the retardation of development of the eggs of the 
shad I have endeavored to explain mhy it v a s  that segmentation ap- 
peared to go on rhythmically; data similar to these were there laid under 
contribution to explain away the fact. I had, up to that time, not been 
able to make any observations of my own on the behavior of the nu- 
cleus during the acts of segmentation, and this notice is designod to 
supplement and reinforce the arguments there put ibrth. As far as I 
am aware, the foregoing account is the first which minutely describes 
$he behavior of nuclei in the segmcnting germinal disk of m y  fish, and 
for that matter, the segmentation of any of the cells of a teleostean. 

The stages represented in Figs. 3, 5, 6, 7, 8, 11, 12, and 18 appear to 
represent, in successive order as named, the systole of the nnclear mat. 
tier tornards the equator of the nucleus, while Pigs. 18, 20, 19, 10, 9, 13, 
16, 14, l G ,  and 17 similarly and snccessively represent the diastole phases 
of repulsion from tho nuclear plate or equator. The rhythmical nature 
of the phenoinena can, I think, hardly be questioned, nor 611 any one 
doubt tlic propriety of the application of the terms systole and diastole 
as suggested by Plemming, Lest it be objected that thenuclear figures 
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are the result of the disturbing effects of reagents, let it be remarked 
here that precisely similar changes have been observed in the living 
nuclei of both plants and animals. 

No connecting granular fibers could, as a rule, be clearly made out 
between the aggregations at the opposite poles of tho nucleus. The 
connccting lines, when present, appeared to be more or less brolrcn as 
represented in our skctclies, and only a faint outline of tlie nuclear field 
between the aggregations could be clearly made out. Neither was it 
possible to findany granular.lines radiating outwards from and beyond 
the cnrls of the aggregations into the surrounding protoplasm of the cell 
in which the nuclei were embedded. 

This condition is in very marked contrast with that constantly ob- 
served in the connective tissue-cells of the oyster, one of which is rep- 
resented in Pig. 22 enlarged SO0 times. Hero a complex network of 
granuPar threads passes outwards in all directions from the irregular 
nucleus through the enveloping protoplasm ; besides the threads there 
are usually one or two globular granular accessory bodies present, as 
shown in the figure. A still more complex arrangement of granular 
tlireacls tuouad the nucleus is s h o ~ w  in Fig. 23 of a cell, enlarged 1,000 
times, from the reproductivo tissues of the smooth limpet, CrcpiduZa 
gtazccn. This lest figure is from a sketch made two years ago from fresh 
material studied in neutral fluid. 

TIIB DESTWUCTLON O F  

BY 

YOUNG BISII BY UNSUITABLE FISIIENG 
IRIYLEMENTS. 

B. Pa CHADWICK. 

ERADFORD, MASS., December 23, 1SS1. 
Prof. SPENCER 3'. BAIRD: 

DEAR SIR: I take this method of calling your attention to a p b j c c t  
that lms occupied my mind for a long time, and that is, tho destruction 
of the young fish along our coast from Cape Henry to Nova Scotia, by 
the use of ill-constructed nets? pounds, weirs, and h i p s  of every descrip- 
tion. For instance, in the seining o i  mackerel it often happens that 200 
barrels are tal-ien at  a timc; of this amount only 25 barruls azo found to 
be large enough to be of any vdue in the market, the other 175 barrels 
are$hrown back into the sea, all dead. This is :I daily occurrel1co in a 
hundred places, and countless millions of young flsh arc destroyed dup  
ing the mackerel season annually. The catch of uiaclrerel is ofvast 
importa,nce to this country, and the useless clestructiou of the young 
flsh is four times ths amount of that Sold as food. This wariton waste 
of the young fish can all be avoided by act of congress, compelling 
fishermen to use seines, the mesh of which is large enough for the young 
of a useless size to pass through; thus there woulcl be no fish taken ex- 
cept such as are marketable. This subject is probably nothing now to  
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you, but upon investigation you will find it of much importance; should 
you deem it of sufficient importance to bring the subject before Con- 
gress, with a view of regulating our fisheries so far as the government 
has jurisdiction from the shore along our coast, I would be pleased to 
furnish you with further information and such suggestions as have come 
to my observation in years past. 

Very respectfully, 
B. P. CHADWICE, 

De9uty Fish Comntissioner, Massachusetts. 

THE PROPOSED I N T R O D U T I O N  O F  C A T F I S I I  I N T O  GIIKENT. 

B y  THOMAS WILSON. 

UNITED STATES CONSULATE, 
Bkent, December 2, 1881. 

Hon. SPENCER 3’. BAIRD, 
Commissioner, &c. : 

MY DEAR SIR: Tour letter of the 12th ult. was duly received, to- 
gether with the pamphlets on carp and salmon, for all of which accept 
my thanks. My expectation and idea in regard to importation of cat- 
fish isas  follows: There are many rivers and canals in this city and 
province which are capable of raising fish in great numbers, but owing 
t b  t,he muddy, sluggish character of the streams, the number of mills of 
every sort, the locks, &e., &c., together with the increased number of 
eels, the fish have been driven nearly out; fish like the salmon, pike, 
&c., &c., will not remain and thrive ; therefore, while there are great 
quantities of water there are few fish. Fish are brought from the sea 
and are for sale in the markets, but I hare thought to utilize these rivers 
by the importation of fish, such as would live and thrive and would be 
essentially a poor man’s fish, such as could be caught on the banks in the 
country through which the streams flow. I have talked with the gover- 
nor of the province and it meets his approbation. He said late laws had 
been passed for the protection of fish and that this general matter had 
received the attention of the government. I do not understand that 
there is any fish society or association in this kingdom, but I think such 
a step as I propose would excite sufficient attention to result in the form- 
ation of one. 

Therefore, as a sort of pioneer and pro bono publico, I have thought to 
take this initiatory step sol el^ for the good of the public, and knowing 
your devotion, &e., &e., to this fish business as one of your apecialties, 
I have thought you and I could make the world a little better from our 
having lived in it by making the endeavors I have suggested. This is 
the whole matter. It will be necessary to give me full instructions 
what to do and how to do it on receipt of tho fish. I h o w  virtually 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 341 
nothing about the manner, &e., of taking care of young fish. Have 
you no pamphlet giving such directions? I can easily arrange for the 
freight on the Red Star Line of steamers from New York to Antwerp, 
and from Antwerp here. I will see that all is paid, and so far as @at 
is concerned you need not delay sending. 

There are many canals in this country, very many of which commu- 
nicate with the rivers direct, and at very short distances, makiug a net. 
work of canal and river extending over large areas of country. These., 
canals have few locks, and are not usually drained or emptied. A look 
in the encyclopedia at Little Ghent will give you a better idea than I can 
in any letter. There are 27 canals, long and short, in this city, and SO 
bridges. 

My query is, Where, in such a system, ought young fish to be emptied? 
In the canals, or in the river ? Ought they to hare free access to the 
Rea or lower river, or should it be to the upper river? There is o m  
place which has been lately emptied and cleared of eels and everything, 
but i t  is closed at both ends by loclrs. With all this information, where 
and how should they be emptied? 

A T R A N B F E R  O F  LEATHER C A R P  (C1YPRINUS C A R P I O )  FROM 
THE G O V E R N M E N T  YONDB AT WABUINGTON, W. S ,  A,, T O  SCOT- 
L A N D .  

B y  A. WILSON ARMISTEAD. 

DOUGLASS HALL, NEAR DALBEATT~E, SCIOTLAND, 
December 6, 1881. 

DEAR PROFESSOR BAIRD: You mill be pleased to hear that the 25 
leather carp have boon safely landed after a very stormy voyage. The 
gale mas a very severe one, and on Wednesday, November 23, the wind 
blew with hurricane ibrce, and we were obliged to ((heave to” for twenty- 
two hours; the ,seas were very large indeed. We shipped one during 
the night which disabled the four seamen on watch; one had two ribs 
broken and another his head badly cut; the other two were lamed. 
The wheel-house was “stove in” and the galley bulged in; one boat 
was carried away on deck, breaking down the chimneystack of the 
donkeyengine. Through all this storm the carp did well. The temper- 
ature of the water was 500 Far .  aL New York, and during the voyage 
varied from 640 to 62&*. I also f’ed them with a little oatmeal and 
potato four times. The temperature of the water here at this time of 
year is about 440 to 600, which, I s1ippose, will bo rather too cold for 
the carp. I give them a little oatmeal, but think they don’t touch it. 
My brother is much pleased with the carp, and would wish me to thank 
you for all your kindness. J3e will value theso fish very much, remem- 
bering how be came to get them. WO have got our fiah-hatching house 
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up nom and a fern hatching-troughs with iSalnto levenensis ova in, but 
the ponds outside will be laborious work The hatching-house is 80 
feet long by 30 feet’, and built of granite. The first fry-pond is just fin- 
ished, and is GO feet by 4 feet, the bottom made of concrete and the 
mills built up with granite and Portland cement (three of sand and one 
part cement). This makes a capital pond. I will try and reinember to 
send you a drawing of the fish-house as it is intended to be when fin- 
ished. I think my brother has some drawings in hand, but prob&ly it 
will be some weeks before I can send it. 

POLLOCK-FISHING IN BOSTON BAY. 

B y  S .  3. MARTIN. 

There is something strange about the pollock-fishing, 
All through the summer the polloclr are caught 011 the eastern grounds 

as far east as cLGranman’7 Prank. After the 1st of November you can’t 
find a pollock on the eastern shore. I hatre talked with four cap- 
tains of eastern vessels. They tell me they don’t come in on the east- 
ern shore to  spawn; if they did, there would not be so many eastern 
vessels fishing in Boston Bay. There is not a rocky spot in Boston Bay 
that  has not plenty of pollock, although there is one particular place 
where the vessels all anchor. This is called the Old Southeast. It is 
7 niiles southeast from Half-way Rock. I have seen 75 sail of vessels 
at, anchor in a placepalf a mile square. They lie 80 near together that  
they take the oars to push the vessels apart, and they have seines from 
011e to another; with a sudden change of wind they have to cut cables 
to get clear. When it is moderate some of the vessels make fast to the 
vessel at anchor. Most of the vessels carry ten men each. They fish 
with two lines to a man. Some of the vessels have caught 30,000 
pounds in 24 hours. They use some Eresh bait, but mostly clams; the 
Older the clams the better. They use clams that have been carried to 
the Banks. There are 40 Rail of eastern vessels up here fishing for pol- 
lock. Sometimes on a dear night they catch as many as they do in the 
day. The pollock this fall have brought a good price, 80 cents per hun- 
dred pounds round. Last fall they sold for 60 cents a hundred pounds. 
The fish are large; the last ones averaged 12 pounds each. There is 
great excitement in catching them. Where the vessels lie so near, all 
liands may be heard shouting over the entire fleet. 

GLOWESTER, MASS., November 22,1881. 



BULLETIN O F  THE UNITED STATES FISH COMMISSION. 343 

O O D  GILL-NETU I N  IPIJWICH BAY, RIA8SAOILU8lTTS. 

B y  S .  J. RIABTIN. 

QLOUCESTER, MASS., Novenzber 15, 1881. 
DEAR PROFESSOR : I thought I would write and let you know how 

the cod gill-nets are doing. Six vessels hare their nets set, and they 
hare done well. 

I find that pollock mill mesh as well as codfish. The first night the 
schooner Maud Gertrude set her nets, 12 in number, they got 3,000 
pounds polloclr, 2,000 pounds cod. The nets wer0 set on Brown’s. Their 
nets were set three nights. They have as many pollock as codfish. 
The pollock tear tho nets badly. The net has too large a mesh for pol- 
lock. Capt:hin Gill told me that if the nets had 8-inch meslies they 
could get them full of pollock. The 10-inch mesh catches large pollock, 
some of them weighing 20,21,2lg pounds. They tore the nets so badly 
in tliree nights that they had to put three nets ashore. The pollock are 
very strong fish. The reason they tear the nets is, that they get half 
may through the mesh, then they have their head and tail both to work. 
It takes strong twine to hold them. Two vessels had nets set in Ipswich 
Bay. They got 12,000 pounds each in two nights with 12 nets each. 
The Northern Eagle went to Ipswich Bay Monday morning with 24 
nets. I think they will do well. There is a good school of fish on the 
rocks. There are two boats running sperlingfrom Plymouth to Glouces- 
ter to sell. There are plenty of pollock. A vessel went out Sunday 
morning, came in today, had 25,000 pounds pollock; 8 moil. There are 
35 sai1 fishing after pollock. 

I will try and keep you posted on the cod gill-nets. 

GLOUCESTER, MASS,, Nove?nntber 25,1881. 
DE& PROFESSOR: A few words conccrning cod gill-nets. The 

schooner Northern Eagle arrived fiom Ipswich Bay Wednesday. Was 
gone ei&t days. Landed 33,000 pounds large cod; stocked $800; 
crew’s share, 863 per capita. The fish w e p  all landed in 12oclrport. 
They used 28 nets; four 50-fathom ncts to a hOry. SOme of the vessels 
carry 32 nets. Fish are not plenty. They fetch a big price, avoraging 
three cents a pound. Three years ago one cent a pound was a good 
price. Last iveek there were 128 nets set down the bay. Next week 
there will be 250 nets set in Ipswicli Bay. All the vessels that had 
nets last year can get them cheap. A net 50 fathoms long, 3 fathoms 
deep, costs $13. Don’t have to buy any glass balIs, nor head-rope, 60 
the nets come a, great deal cheaper. One thing strange, that all the 
fish are male fish; dwsty8 before the ferndo fish came first. I was on 
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board the schooner Northern Eagle Thanksgiving-day. She had 
8,000 ipounds cod they got the day before. Thero were but 14 fe- 
male fish. The male fish are not large, average 15 pounds each; the 
female fish, 20 pounds each. In .two of the femJe fish the spawn was 
ripe. A few of the male fish were ripe. One vessel went down to 
Ipswich Bay with trawls j they did not get enough fish to eat. I will 
know moxe about the net-fishing next week, and will try and keep you 
posted if I can. I t  is hard to  get an account of all the fish that are 
caught in nets. I will do the best I can. 

GLOUCESTER, MASS., December 6, 1881. 
DEAR PROFESSOR : A few words about the cod gill-nets. When the 

fish first came on the rocks this fall there was a good school. The hand- 
liners did well. The netters did well. The fish are scarce now. No fish 
caught on hand-lines. Somo of the boats were out yesterday with frozen 
herring for bait. Caught no fish. All the fish that are caught are 
caught in nets. I was down at Rockport last Friday. There were seven 
boats with codfish. Thursday there were six boats there with codfish. 
Thirteen boats landed 90,000 pounds of fish last week. All the Ports- 
mouth boats with nets landed their fish in Portsmouth. The Newbury- 
port boatswith nets land their fish at Newburyport as near as I can learn. 
There mere 145,000 pounds of fish caught in gill-nets last week. If 
it were not for the gill-nets we could not get fish enough to eat. There 
were 26 boats with gill-nets last week. They average 22 nets to a, boat. 
All the vessels that were fishing with trawls are getting nets. There mill 
be 30 vessels with nets. My beliefin regard to gill-net fishing is, that if all 
the boats would take their nets up every morning, and set them a t  night, 
it would be better for all concerned. I think the nets scare the fish in 
the day-time. I f  the nets were up all day the fish would have a chance 
t o  come farther inshore. The nets would last longer. The netters will 
not do it. If they get their nets on a good spot they want to keep them 
there. The netters dou’t sell fish in Gloucester. If I could go to  Rock- 
port once a week I could tell very nearly what they get in nets. Tho 
fish they got last week sold at two dollirs a hundred pounds. The fish 
I looked at in Rockport were two-thirds male fish. 

GLOUCESTEB, MASS., DecernBer 22,1881. 
DEAR’ SIR : I mill send you last week’s report of the cod gill-nets. 

There were 1G0,OOO pounds of codfish caught in cod gill-nets last week. 
Fish are scarce. Six boats have taken their nets up in Ipswich Bay 
and set thcm off here. The fish off here are most all male fish, good 
size, averaging 19 pounds each. The trawlers and netters don’t agree 
in Jpswich Bay. The trawlers think the nets scare the fish and stop 
them from coming in, Twenty-nine vessels have nets. Some of the 
boats have their nets up for repairs. Fish are sold to-day at 14 cents 
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per pound j in November they sold for 34 cents. per pounh. The fish- 
ermen do not think there will be a large school this winter. I think if 
all the boats would take their nets up and keep them up a week it  would 
be better for all hands. 

I hope next week to give B better report. 
Very respectfully, 

S. J. BURTIN. 
Prof. SPENUER 3’. BAIRD, 

8mithsoizian Institution, Washington, D. 0: 

D R Y  TRANSRIISSION O B  FISH-EGGS. 

B y  MAX von dem BORNE: 

It is well known that the eggs and milt of ‘fish, when kept Heparate, 
die very quickly .in water, but that in many cases they will remain 
alive for several days if kept out of the water. It is to this property 
that is due the efficiency of the so-called dry method of fertilization. It 
is also known that it is very difficult to ship recently fertilized eggs of 
fish’in the first titages of their development. Under these circumstances 
it occurred to me that eggs fertilized entirely dry (if not brought into 
contact with water at all), and their development thereby delayed, could 
be more readily transported than if brought in contact with water be- 
fore the journey, and transported during the first condition of embryonic 
subdivision. 

To test this problem I requested Herr Glase (Baslo) to send me some 
salmon eggs and milt, together, in a hog’s blacyder, without the addition 
of any water. This has been done tees, and with them, at the same 
time, a number of eggs treated aud packed in the ordinary manner. The 
journey lasted three days, and the temperature was high, iu spite of 
which the dry-packed eggs both times arrived in good condition, and 
were of a beautifid red, while th& eggs treated in the ordinary manner 
were almost all dead and of a very pale color. I propose, hereafter, to 
invest<igate whether embryonized eggs may be scnt better in the blsd- 
dors than in the ordinary packing.--6.- U. Pisc7~erei-Zeitzcng, Vienna, De- 
cember 8, 1880. 

A DEPOT FOR EMnISYONA9ED EGGS O F  ALL TILE VALY.IAB&E 
NINDIS O F  FISII.* 

By JOSEPH SWETITSCH. 

[Prom Oosterroiohisoh-Ungan8~~~ Fisohorei-Zeitung, VOl. IT, NO. 4, Vienna, ,January 28, 1881.1 

Mr. Friedrich von Busse, the head of the wholesale fish-house at 
Qeestemiinde, and owner of the large piscicultural establishinent at 

* ‘!Eiu EntropOt ombryonirter Eier allor odhn Fieclrgattungon.”-Tra~6lated by 
HERMAN JACOBSON. 
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Donnern, is 'preparing for the next spawning and hatching season in 
said establishment a permanent depot for embryonated eggs of the 
most valuable kinds of fish from North America, South America, and 
from European lakes and rivers, with the view of facilitating the ob- 
taining of embryonated eggs by the piscicultural establishments of all 
countries, but especially Austria-Hungary, and of thereby giving a gen- 
eral impetus to pisciculture. 

There are no difficulties whatever in the way of this undertaking, be- 
cause Mr. von Busse has 14 vessels of his own continually out a t  sea, 
and maintains direct commercial intercourse with America. Mr. von 
Busse is moreover, during the current year, sending specimens of all 
Ghe different species of fish found in the North Sea, carefully paclred in 
ice, to Professor Mather in New York, where plaster casts of these fish 
are taken for the museum of that city. There is, therefore, no doubt 
that the prominent American pisciculturists, who have so far showed 
themselves exceedingly generous, will also in the future continue to ex- 
tend to us their sympathy and generosity. 

Austro-Hunga-man pisciculturists who should wish to procure some of 
the above-mentioned embryonated fish-eggs direct from the depot at 
Donnern are herewith requested to send all orders to the undersigned. 

JOSEPH SWETITSCH, 

near Bremerluwen, P. 0. Loxgtedt. 
Director of the Piscicultural E8tabliskment at Donnerm, 

TREATJUENT O F  FISH EGGS AT SEA. 

B y  von BEHR. 

BERLIN, Octoher 20, 1879. 
The honorable board of directors of the North German Lloyd hats for 

years taken charge of the exchange of fish eggs between American 
pisciculturists and the German Fishery Association, and has done this 
with the greatest generosity and entirely gratuitously. 

Such small exchanges may possibly also be macle during the coming 
winter without any one accompanying the boxes during the voyage. 
By the kind co-operation of' Captain Neynaber, of the steamer Mosel, we 
give below all those little hints which should be observed if the precious 
fish eggs are to reach the other shore of the ocean alive and in good 
condition. / 

It is desjrable that the honorable board of directors should hand o 
copy of this circular to  every one of their captains, for our American 
friends sometimes send us a small box with eggs quite unexpectedly, 
so that we have no time to notify the captain who has charge of them 
and ask him to take the necessary precautions. 

According to Captain Neynabeis opinion, the following are the chief 
points : 
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As soon as the boxes have been put on board the steamer they should, 

without being exposed to the warmth for any length of time, be placed 
in the ice-house on a layer of matting so as to avoid concussions. 

In the ice-house a place should be selected where tlie tliermorneter 
indicates a few degrees above zero,” as a lower temperature, if it should 
enter the boxes, would of course destroy the life of the eggs. 
, After arriving in port the sailors should be instructed to aroid all 
concussions of the boxes; their stay in a warm atmosphere should be 
shortened as much as possible; and when the boxes leave the steamer R, 

few pieces of ice should be placed on them. 
v. BEHR, 

President Gertnait Pishery Association. 

I N T B O D U C T I O N  O F  C A L I F O R N I A  SALMON I N T O  ONTARIO,  WITH 
REDPABILB ON THE D I B A P P E A R A N D E  O F  RIAINE SALRlON FROM 
T H A T  I’ROVINCIIG. 

B y  SAiUUEL WILI(I[OT. 

NEWCASTLE, ONTARIO, Novemnbw 10, lSS1. 
Prof. S. 3’. BAIRD, 

Washington, D. C. : 
I have to apologize for the great neglect in not giving you previous 

notice of the safe arrival of tho half million Ca1iforniu snliiion eggs ob- 
tained through your kind iustruinentality. They all it.wi\Ted iu the best 
possible condition and are now hatched, as lively little fish. By Par the 
greater portion of this consignment was sent to the Saint Jolin’s River 
hatchory in New Brnnswick. Previous experience liming taught nie 
the importance of having a special messenger to look after fish eggs in 
ti*awitu, I sent my son to meet tlie Californians at  Chicago. He dropped 
off n t  this station a portion OS the eggs for our hatchery here, and pro- 
ceeded on with tho balance (about 350,000) to the Saint John River, 
nieeting with (comparatively speaking) no losses whatever. 

This venture will give a very fair trial of what California salmon will 
actually do in our Atlantic rivers, as I propose turning the whole of the 
product of this hatchery directly into the Saint John near the hatching- 
house, which is situated about 200 miles up the Saint John’s River froin 
the Bay of Pundy. I trust, for the especial gratification of Fourself and 
myself, these young “Californians” may not turn truants upon us alto- 
gether, but that soinc of them may return to US for further education 
“in the way in which they should go.” 

About this time last year I Wrote you concerning a strange freak of 
nature with tho salmon in this stream, namely that there were it0 nzabs 
to bo foririd in the creek to impregnate the eggs of the females with, and 
that all of the salmon cntering it (though much less in numbers than 

Probably R6aumur.-( Translator’s noto.) 
- -- 
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the previous years) were, with the exception of some three or four, en- 
tirely females, and of a very large size. I asked you to explain this 
peculiarity, or to give me some LLscientific theory” for it, if it vere pos- 
sible. You either would not, or could but certainly did not, for I got no 
communication from you on this phenomenal freak of our salmon. The 
total absence of “grilse” in the stream last year was also a remarkable 
fact. 

It now appears truly%hat ((wonders will never cease,” for I have to 
tell you of the almost total absence of salmon in this stream. So far 
this fall only four or fire adult fish have yet been seen, although the 
time is now almost past for their appearance for spawning purposes; 
only two or three spawning-beds are noticeable in the creek where hun- 
dreds mere regularly seen in former years. The only show this season 
is a small lot of grilse, about fifteen or twenty all told, and they look as 
if they came from some ‘( infernal region,” being dirty, black, scabby 
fellows, lean and lank, as if hybrids between eels and salmon (if such a 
thing could be). 

Pacetiously speaking, there is evidently a “missing lipk ” concerning 
these salmon that were so plentiful in 1878 and for fire and six years 
previously. In 1879 they fell off very largely in numbers, but were a11 
very large fish. In  1880 the reduction was very great, with the strange 
phenomenon of all being females. In lSSl only half a dozen adult fish 
and a few dirty discolored grilse have thus far entered the stream. 

Whether Professor Hind’s theory of the L L  biennial spawning” of sa1- 
mon (upheld, I believe, also by my friend Atkins) is being verified here 
this season I caunot say. [See Mr. Ralson’s evidence on page 40 of re- 
port of lS’i9, herewith rnailcd you.] The sviclence is certain, however, 
that the salmon are not Bhowiiig themselves in this stream this season, 
and so far “biennialism” is an accompIished fact; and for consolation 
for their loss I must onlylook forward to next year for a regular “Paoific 
coast” run of salmon, and in such numbers as to crowd thcmsclves upon 
the banks of the stream. I n  this idea I confess I have little or 110 faith, 
for I fear that the time is now gone by for the production and growth in 
the frontier streams of Ontario of the salmon ami speckled trout. This 
view has been forced upon me from the many experiments which I havo 
failed to carry out in the trials to  restock ponds and streams (with brook 
trout) within short distances of their entrance into Lake Ontario. This 
state of things has been brought about by the almost total clearing up 
of the country, causing many streams to become almost dried up in mid- 
sumnier, and all others to be greatly reduced in their volume of water. 
This very much lessened supply becomes overheated from the sun’s 
r q s  and other atmosphericinflucnces; add to this filth and decomposed 
matter of all kinds, carried by every rainfall into these ,streams fkom 
barn-yards, plowed fields, turnpike roads, saw-mills, and factories of all 
kinds ; thia so pollutes the water tha t  the young of the higher orders Of 
fish, such as salmon and trout, cannot live and thrive in such places. 
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s o  marked has this been the case within the pastdive or six years (and 
it is constantly increasing)%hat in small ponds and in the main streams 
where a few years ago parrs and smolts could be seen in large numbers, 
it is nom quite an exceptional occurrence to see them anywhere. In 
corroboration of this fact I have only to mention that as a matter of ex- 
periment young trout, salmon, and California salmon have frequently 
Peen taken from the springwater tanks and placed in the ponds of 
creek water, and they invariably die, in the summer months, within a 
few days, sometimes weeks, after the change is made. 
This deplorable and lamentable state of affairs just related brings me 

to the object I had in view in writing this letter to you; but having di- 
gressed so much, I shall now have to be brief on the subject of the carp, 
which you kindly promised to supply me with this autumn. I got about 
a dozen (living ones) from New York last winter ; they were about 2 
and 3incheslong. I put them in one of the smallest of theselittle 
creek ponds, and they have done very well. I noticed to-day six of 
them on the surface of the pond that would measure 10 and 12 inches in 
length, very fine and plump in appearance. Mr. Armistoad, the Eng, 
lish gentleman who brought out your “soles,” called upon me today- 
and in going round my ponds, expressed the opinion (from what he saw 
of yours at Washington) that mine would be very well adapted for the 
carp. This opinion is also borne out by the growth of the few carp I 
placed in the smallest and most inferior of them ponds. 

May I still look forward to  getting from you a number of carpY Our 
mutual friend, Mr. Whitcher, is most anxious that I should! introduce 
them in our maters. 

L I V E  PONDS FOB F18H I N  N E W  JEIRSEY. 

B y  SMITH E. HUGHES, 

OAPE MAY POINT, NEW JEBSEY, 
November 6,1880. 

Capt. M. P. PEIRUE: 
DEAR SIR: Since writing to you, about October 23, there have been 

new developments with my wea7c or trout-$& and in your letter to me, 
October 27, you stated you would probably show my letter to Professor 
Baird, as you thought my enterprise would bo of interest to him, and if 
so, I am sure he would like to know the result of my experiment with 
these fish. 

Professor Baird, I know, wants facts and results, and I will give a, 
full account of my oxporiment thus far. In June I put about one hun- 
dred weak-fish in my pond, which had been prepared for them some time 
previous to putting them in, and during that time seemingly tens of 
thousands of pond chubs had gotten in through the one-half inch wiro- 
ecreon, ,or olsa hatched in there, and could not got through the one-half 
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inch mesh. I looked upon these little fish as excellent food for my weak- 
fish; but when I introduced the weak-fish fspawning season) most of 
them died the next day or two after they mere put in. I attributed 
their dying to rough handling and poor facilities for transporting them. 
The balance, about fifty in number, seemed to be doing well and I mas 
surprised to find that the chubs did not seem to decrease in number, and 
even more surprised after close examination to find the little chubs swim- 
ming all around them without fear of being molested by their larger 
neighbors. 

I think it was in the latter part of July, for an experiment, I also put 
in fourteen common size sea-bass, and soon discovered the little chubs 
were in trouble, and in less than three weeks from that time there was 
not a chub to be seen, and as about one-half the water mas drainage from 
the meadows above, the other half from the bay every tide, concluded 
to let them all take their chances for food, and did not give them any- 
thing. I could never see t,he bass, but other persons told me they had 
seen them occasionally. I could see the weak-fish at any time when the 
pond was nearly emptied and the water running out at the gates; during 
all July, August, and September, and nearly all of October they seemed 
to be fat, healthy, and strong. I think it was the 23d of October I wrote 
to  you that t h y  were doing so well ; about the 95th or 2Gth there came 
a very sudden change in the weather-cold and rain--bnd the weak 
fish nearly all died. 

Anxious to be certain of the cause of dying, I had my men drag a net 
all over the pond, and could find but seven or eight still alire; they were 
fat and strong, but not lively, and I had them placed carefully back in 
the pond for further clevelopments, and to-day I saw them all still living 
and apparently in good condition. When dragging the net me could 
not get one sea-bass. I believe they are living, but tlie cold weather 
drove them in the muddy bottom of the pond, and, if so, I fear it would 
be a difficult matter to get them out; and that is the pond in which I had 
contemplated putting the carp, should you think it advisable, and ap- 
propriate to send some to me for the experiment. 

Would not even one of these greedy fish, if left in the pond, destroy 
or eat up  tlie carp, and, if so, would yon think it advisable to try them? 

Should you decide for me to try them, I mill drag a net over the pond 
again to see if I can capture them. With the experience I liave so far, 
I contemplate stocking my ponds in May and June with weak-fitlh .from 
the bay, froin thirty to fifty thousand pounds; keep them during spawn- 
ing season, and take them out for market in August, September, and 
the fore part  of October. 

In November and December I contemplate stocking the ponds with 
all tho rock-fish I can capture from the bay, and perhaps take them out 
in February and March for market, reserving the largest spawniug fish 
if they can be kept during the summer. I also think I shall have an 
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excellent place for growing and fattening oystersfwhich I have been told 
would produce ample food for the fish the year round. I have but little 
experience in this new business to me, and would be thankful for any 
suggestions that you or Professor Baird may give me in the enterprise, 
and, if I can cornmuniceto aqything new and of interest to you, mill gladly 
do so. 

NOTES AND SUGGESTIONS OONCERNING TIiE FLORIDA S31IAD 
BI8HERY- 

B y  J. I€. OSBORN. 

SORRENTO, ORANGE OOUNTY, FLORIDA, 
December 18, 1881. 

Hon. SPENCER 2'. BAIRD, 
Cohvnissioner of .Fisheries : 

SIR: At your request I will give you such information as I can in 
relation to shad. I fished for six years on the Hudson at Hyde Park ; 
have fished on the Upper Saint John's, at the mouth of Lake Munroe, 
for the past' five winters. In the minter of 1876 and 1877 shad were 
very pleutiful; I: could catch as high as 200 in one day. 

I use a drift-net, 6-inch mesh (string measure), 25 meshes deep. The 
average depth of the river is 15 feet. Shad have been dropping off for 
the past two winters, until nom I have to fish nights to catch fifty shad 
with a net 300 feet long. (The river is about 160 yards wide,) Tkith 
two other drift-nets beside my own (which would cost about $20 apiece) 
during the month of March I could catch about 300 a day. Shad run 
here from January 10 up to about tlie 25th of March. Wo do not fish 
after March 1, because they get'very soft after that time. They are ripe 
abont March 5, and are running the best, then. I think the river ought 
to bo stocked as high up as possible, say at the head of Lake Harney 
or Lnke Jessup. The lakes are dead mater, or, in tho North River par- 
lance, slacliwater. They are very shaIlow, only about 7 feet in the chan- 
nel, with a very gradual bottom, aud good sandy beach. In  March the 
water gets very varrn on the shores of the lakes. The river proper has 
110 beach; 10 Sect of water 3 feet from shore. Would have to catch tho 
shad at the mouth of the lakes in the narrow river. If I can be of any 
service to you, will be only too happy to help to get the river stocked. 
I thiiili we ought to have some laws to prevent setting gill-nets at Pa- 
latka, and Mela,ka. They coinyletely block ttie river, and prevent any 
shad from coining up. 

Hoping we may get our rivers stocked in the near future, 
I am, respectfully, yours, 

J. H. OSBORN. 
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RIEPORT O F  A COMMITTEE O F  TIiE WYOMING HISTORICAL AND 
G+EOLOGICAI. SOCIETY ON THE EAlCLY B l i A D  BISJPIERIEB O F  THE 
NORTH BRANCH O F  THE SUSQUEHANNA ICIVElL 

B y  HARPIISON WRIGHT, C H A I R M A N  O F  THE C O M M I T T E E .  

Prof. SPENCER F. BAED, 
United Xtates Commissioner of Pi8herie8, 

SIR: Thecommitteeof the Wyoming Historical and Geological Society, 
to whom your inquiries touching the old shad fisheries on the North 
Branch of the Susquehanna were referred for investigation, would re- 
spectfhlly report that they have interviewed, by letter or in person, a 
large number of the old settlers, who either now live or formerly did 
live near the banks of the river, and were calculated to be able to give 
therequisiteinformation, and who were pleased to report. These persons 
have, in nearly every instance, most cheerfully and at no little trouble 
fmished us with the inf‘ormationasked. We make this acknowledgment 
for the reason that the parties to whom application was made are neces- 
sarily far advanced in age, all with but one or two exceptions having seen 
their ‘4 three score years and ten,” and to them it was no little labor to 
write out their reminiscences of the early shad fisheries. 

Bebides these interviews, the records of the county, files of old news- 
papers, the numerous printed histories of this section of country, have 
been consulted, and from these various aourcea the data upon which 
this report is based have been gleaned. With these preliminary remarks 
let us proceed to our report. 

HISTORY. 

There can be no doubt but that the Indians, for years before the white 
.people thought of settling a t  Wyoming, caught their shad there in 
large quantities; their net-sinkers, though they have for years been col- 
lected by archeologists, are still very plenty, and can be found any- 
where on the flats along the river in quantities, and the fragments of 
pottery show unmistakable markings with the vertebrm of the shad ; 
these, together with the fact that the early settlers saw the Indians 
catching shad in a seine made of bushes (called abush-net), point to the 
fact that shad on the North Branch were taken in quantities bx tho 
Indians. 

The Connecticut people who settled here over a hundred years ago 
had, in the very start, their seines, and took the shad in numbers ; as 
near as we can learn they were the first white people who seined the 
shad in the North Branch. 

During the thirty years’ war which the Oonnecticut settlers had with 
the Pennsylvania government for the possession of this valley of 
Wyoming, the shad supply W ~ R  a great element of subsistence ; for this, 
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unlike the fields, barns, aud grainaries, could not be burned by the Penna- 
mites. An old settler says: ( 6  When we came back to the valley WQ 
found every thing destroyed, and the only thing me could find to c:tt 
were two dead shad picked up on the river shore; these we cooked, and 
a more delicious meal was never partaken of by either of us.” One of 
the most bitter complaints made against the Pennamites, in 1784, mas 
that they had destroyed t h e  seines. 

After the Revolutionary war had ended, and the troubles between the 
Pennsylvauia claimants and the Connecticut settlers had been quieted, 
the shad fisheries increased in numbers and vqlue yearly, until about 
the year 1830, when the dams and canal were finished and an end puk 
to the shad fisheries. 

RUN. 

It would appear, from the papers hereto attached, that the male fiuh 
preceded the female fish by some eight to ten days in their ascent of the 
river, and between the ascent of the former and that of the latter there 
was generally a preceptible rise in the river, and iinmediately following 
it came the large roe-weighted females in great schools. 

FISHSRIES. 

Accompanying this report is a map of the Susquehapna River from 
the junction of the West Branch at Northumberland to Towanda near ~ 

the New York State line ; upon this is noted the localities of the fishor- 
ies with as much accuracy as was attainable from the accounts received 
by us. Some have probably been omitted, especially in the stretch of 
river from Danville to a point four milos above Bloomsburg, where w e  
were unsuccessful in our inquiries, but without ddubt the most import- 
ant on the river have been recorded by us. 

At Northumberland, or just below, mas Hummel’s fishery ; between 
Northumberland and Danville there were eight fisheries in order fr@m 
Northumberland up, ;le follows : 1. Line’s Idand lower fi8hcry ; 2. Line’s 
Island middle fishery ; 3. Smith’s fishery j 4. Line’s Islaud upper fish- 
ery; 5, Scott’s firshery; G. Grant’s’ fishery; 7. Oarr’s Island Wiery; 
8. R~clrafeller~s. The next fishery of which we have a record mas tho 
fishery of Samuel Webb, located about four n!iles above Bloomsburg. 
Above this point about four miles, and six iniles below Bermick, wa6 
tho fishery of Benjamin Boon; tho next was located just above the 
town of Berwick, and about a milo and a half above Bermick was the 
Tuckahoe fishery (this last is the same as tho Xescopcck fishery m a -  
tioned in Pearoe’s history) ; the next was at Beach Haven. Bctweeii 
tlhis latter placo and Nanticoke Dam. there were three, viz, oim at 
Sbickshinny; one just below the mouth of Humlock’s Creek, and one 

,c called the 6 6  Dutch” fishery on Croup’s farm. Above Nanticoke thoro 
waa one belonging to James Stebvart, about opposite Jameson’ I3larvcy’s 
place; one at  R s h  Island; and one a t  Steele’s Ferry, called the Mud 

Bull. U. 8. F. C., 81-23 July  7,  188.2. 
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fihery. The next was on Fish’s Island, three-quarters of a mile below 
sthe Wilkes-Barre bridge ; the next was Bowman7s fishery, immediately 
below the Wilkes-Barre bridge ; the next was the Butler fishery, a little 
above the bridge ; the next was at Mill Creek, 8 mile above the bridge ; 
the next was the Monacacy Island fishery ; the next Carey’s ; the next 
was on Wintermoot Island, this last landing on the left bank above the 
ferry a t  Beaachard’s ; the next was a t  Scovel’s Island, opposite Lacka- 
wanna Creek ; this and the Falling Spring fishery next above belonged 
h parties living in Providence, away np the Lackawanna, The next 
above was at Earding’s, in Exeter township; the next above was at 
Keeler‘s in Wyoming County ; the next was at Taylor’s (or Three Broth- 
ers) Island, this latter fisherx was no doubt the one referred to by P., 
31. Osterhout as being opposite McEune’s station on the Lehigh Valley 
Railroad; the next was a t  Hunt’s ferry circa, five miles above Tunk- 
hannock ; the next was Grist’s Bar, about a mile above Meshoppen ; the 
next was at Whitcomb’s Island, a mile below Black Walnut bottom ; 
a half a mile above this fishery was the Steriing Island fishery; and the 
next above was Black Walnut, and half a mile further up was the 
Chapin Island fishery; the next was at the bend at Skinner’s Eddy ; 
the next was at Browntown, in Bradford County ; the next was a t  I n g  
ham’s Island; the next was at the mouth of Wyalusing Creek; two 
miles further up was one a t  Terrytown ; the next and last that we have 
a2ny record of was at Standing Stone, about six miles below Towanda. 

Thus it will be seen that between Northumberland and Towande 
&here were about forty permanent fisheries. 

MONEY VALUE. 

Our country records only go back to 1787. We spent a whole day in 
searching the first volumes, in hopes that we might find some entries of 
transfers of fishing rights, but our search wars fruitless ; we have, how- 
ever, found among the papers of Caleb Wright a bill of sale of a half 
interest in a fishery between Shickshinny and Nanticoke, called the 
4LDutch fishery”; the price paid was $20 441awful money of Pennsyl- 
vania,” equivalent to  $53.33.” 

Jameson Harvey says that Jonathan Hunlock’s interest in the Hun- 
lock fishery was Forth from five t o  six hundred dollars per annum ; i t  
was a half interest. Henry Roberts says a right in fishery was worth 
from ten to twentFfive dollars. 

Major FassettTs father was one of eleven owners in the Sterling Island 
fishery, and his interest was valued a t  $100. 

Mr. HOllenhack’s information on the money value of the different fish- 
eries is by far the most valuable ; he says the Standing Stone fishery 
was worth from $300 to $400 per annum ; the Terrytown fishery WRS 
worth about the same ; the Wyalusing Creek fishery was worth about 

1 “Galeb Wright’s son received (w1 his share of one night’s fisbing at this fishry 1,900 
shed. 
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$250 per annum ; the Ingbam Island fishery $50 1.ess j the Browntown 
and Skinner’s Eddy fisheries about $150 per annum each. 

Jameson Harvey says: “The widow Stewart, at the Stewart fishery, 
used often to take from $30 to $e0 of a night for her share of the haul.” 

The data bearing upon this point are decidedly unsatisfactory, as they 
would only give to the forty fisheries an annual value of about $12,000, 
a large amount for those days, yet one we believe to be too small; the 
next item, tho catch,” should be tsken with this one to form a basis 
for calculation. 

CATUR. 

At the eight fisheries near Northumberland large numbers of shad 
were taken ; three hundred was a common haul j some hauls ran from 
three to five thousand. The Rockafeller fishery just below Danville 
(about the year 1820), gave an annual yield of from three to four thou- 
sand, worth from 128 cents to 25 cents apiece. 

Mr. Fowler says that the fishery just above Berwick was one of the 
most produotive; and that he has :&sted there in catching (6 thousands 
upon thousands;? but does not give the average annual yield ; he also 
says, that a t  the Tuckahoe fishery ‘( many thousands were caught night 
and day in early spring ”; and at the Webb and Boon fisheries the hauls 
were immense; a t  the latter they got so many a t  a haul that they 
couldn’t dispose of them, and they were actually hauled on Boon’s farm 
for manure. 

A t  Hunlock’s fishery the annual catch must have been above ten 
thousand. 

A t  the Dutch fishery in one night thirty-eight hundred were taken. 
A t  tha Fish Island fishery, at a single haul, nearly ten thousand shad 

were taken. 
Mr. Jenkins recollects of seeing a hen1 at Monocacy Island-just 

before the dam was put in-of twenty-eight hundred. 
A t  Scovel’s Island the catch was from twenty to  sixty per night j at 

Falling Spring fifty to three hnndred per night j at Taylor’s Island from 
two hundred to four hundred per night. 

A t  Wyalusing hhe annual catch was between two and three thousand ; 
and at Standing Stone between three and four thousand. 

The daily catch at the Terrytowzl fishery was about one hundred anfi 

Major Fassett says that at the Sterling Island fishery Llover two thou- 
sand were caught in one day in five hauls.” 

It is a plain deduction from the above facts that the fisheries down 
the river were much more valuable than those above. Above Monocacy 
we hear of no catch over two thousand, mkile below that point’they 
were much larger, and while from threo to four hundred dollars seems 
to be the general annual value above, we find the tishery at Eunloclr’s, 
12 miles below, was worth from a thousand to twelve hundred par annum. 

fifty. 
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The shad further up the river appear to Wve decreased in numbers yet 
to have increased in size, and that bringsws to the next head. 

SIZE. 

The opinion seems to be general that the great size attained by the Sus- 
quehanna shad was attributed to the long run up the fresh-water stream 
(carrying tbe idea of the survival of the fittest) ; that they were of great 
size is beyond doubt, nearly every one who recollects them insists on 
putting their weight a t  almost double that of the average Delaware 
shad of to-day. 

Mr. Van Eirk gives as the weight of the shad caught at the fisheries 
in Northumberland and Montour Counties as from three to nine pounds. 

Mr. Fowler says he has assisted in catching thousands weighing eight 
and nine pounds at the fisheries in Columbia County. 

Mr. Harvey, speaking of the Luzerne County shad, says : Some used 
to weigh eight or nine pounds, and I saw one weighed on a wager which 
turned the scales at thirteen pounds I ”  

Major Fassett, speaking of those caught in Wyoming County, says: 
Tke average weigh wa8 eight pounds, the largeat twelve pounds.” 
Dr. Horton says of the shad caught in Bradford County, that he has 

seen them weighing nine pounds j ordinarily the weight was from four 
to.aeven pounds. 

PRICE. 

The price of the shad varied, accordingto their size, from 4d. to25 cents, 
depending of course upon their scarcity or abundauce, and as some of 
our correspondents remember the price in years when it was high, and 
others in those when there was a great plenty of fish, there ai.ise what 
appear to be conflicting statements in their letters. 

At  the town meeting held a t  Wilkes Barre, April 21, 1778, prices 
were set on articles of sale, inter alia, as follows : Winter-fed beef, per 
pound, 761.; tobacco, per pound, 9d.; eggs, per dozen, 8d.; shad apiece, 
Gd. At  one time they brought but 4d. apiece. A bushel of salt would 
at any time briug a hundred shad. 

A t  the time the dam was built they brought from 10 to 12 cents. On 
the day of the big haul Mr. Harvey says they sold for a cent apiece 
(Mr. Dana says 3 coppers). 

Mr. Isaac S. Osterhout remembers a Mr. Waltir  Green who gave 
twenty barrels of shad for a good Durham cow. 

Mr. Roberts says tha t  in exchanging for maple sugar one good sh rd  
was worth a pound of sugar; when sold for cash shad were worth 126 
cents apiece. 

Major Passett says the market price of the shad was $6 per hundred. 
Dr. Horton says the shad, according to size, were worth from 10 to 25 

Mr. Hollenback, in calculating tho value of the flshories near W p  
cents. 
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Iusing, has put the value of the shad at 10 cents apiece. In  1820 they 
were held in Wilkes Barre at $18.76 per hundred. Mr. Fowler says 
they were worth 3 cents or 4 cents apiece. 

COUNTRY SUPPLY AND TRADE.  

Every family along the river having some means, had its half barrel, 
barrel, or more of shad salted away each season ; and some smoked 
shad hanging in their kitchen chimneys; but not only those living 
immediately along the river were the beneficiaries, but the testimony 
shows that the country folk came from fifty miles away to get their 
winter supply, camping aJong the river’s bank, and bringing, in pay- 
ment, whabever they had of a marketable nature. They came from the 
New York State line, and from as far east as Easton, bringing maple 
sugar and salt, and from a8 far west as Milton, bringing cider, whisky, 
and the two mixed together as cider royJ,  and from down the river, 
and away to the south towards Philadelphia, bringing leather, iron, &c. 

Mr. Isaac 8. Osterhout says when qirite a boy (1822-93) he went with 
a neighbor to Salina, N. Y., after salt, he taking shad and his neighbor 
whetstones, which they traded for salt. The teams hauling grain to 
Easton brought back salt; in good seasons the supply of this latter 
important itqm always seems to have been short of the demand. 

The shad, as far as we can learn, appear never to have gone up the 
West Branch in such quantities as they did up the North Branch, and 
the same may be said of the Delaware, or else tho fish were of inferior 
quality, for the dwellers from the banks of both of these streams came 
to Wyoming for their supply of shad. 

Mr. P. M. Osterhout tells of a firm (Miller Sr; McCord) living at Tunk- 
bannock, which did quite an extensive business in shad, sending the 
cured ones up the river into New York State, and far down the river. 

Mr. Fowler says, ‘(No farmer, or man with a family, mas without 
his barrel, or barrels, of shad the whole year round. Besides furnish- 
ing food for the immediate inhabitants, people from Mehsntango, Blue 
Mountains, and, in fact, for fifty miles around, would bring salt in tight 
barrels, and trade it for shad.” 

Mr. Harvey says: “Boats coming up the river used to bring leather, 
cider, whisky, cider royal, salt, iron, &c., and would take b ~ c k  shad.” 

OTHER FISH. 

We do not find that any,other deep-sea fish (with the oxcoption of 
eels) ever came up the river above Northumberland. The ‘loswego 
Bass,” (6 Susqnehanna Salmon,’, (‘ Yellow Bass,” L‘Striped l3a8s,77 Susque- 
henna B a ~ s ”  spoken of by the difl’erent correspondents appeer to be the 
same fish, which is also sometimes called the wall-eyed pike; an excel. 
lent fish introduced into the river marly years ago from Oswego Lake; 
they are not now as plenty a6 fonnedy, though within the pa& few ycms 



358 BULLETIN O F  THE UNITED STATES F‘ISH COMMLSBION. 

they have been increasing perceptibly. The other fish mentioned are 
nothing but the common river fish. 

EFFECT OF DAXS. 

There is no question that the building of the dams necessary to feed 
the canals put a stop at once to shad fishing; all our correspondents 
agree that after the Nanticoke dam was finished, in 1830, no shad were 
ever caught above it. As to the effect of the dams on the shad fishing, 
the following extracts from Hazard’s Begister are of interest: 

1829. May 9, page 304. “Lewistown, Pa., May 2. It is atated that 
shad arc caught in niuch greater abundance below the dam at North 
Island, in the Juniata, than has ever been known at any previous time. It 
is supposed that the dam in the Susquehanna, immediately above the 
pouth of the Juniata, has the effect of directing their course up the 
Juniata. The dam a t  North Island retards their further passage, and 
the consequence is that the people further up the Juniata are deprived 
of the luxury of fresh shad which so abundantly falls to the lot of their 
neighbors a few miles lower down. But we must be content with these 
little deprivations by the promise of the immense advantages which are 
to accrue to the country from the canal.” 

1830. May 8, page 304. The Sunbury Beacon of Monday the 26th of 
April, says: “Not less than from four to  five thousand shad were caught 
on Saturday last within a quarter of a mile below the darn. Upwards of 
five hundred were taken by one dip-net, and several others averaged 
two and three hundred ewh. We understand that several hundred 
were caught with dip-nets yesterday.” 

1831. May 14, page 318. From tho Wyoming Hersld: Wilkes 
Rarre, May 6,1831. While the rsftsmen complain of the Nanticoke dam, 
the boys find in it 8 source of  amusement. The baes which ascend at 
this season in great numbers, stopped by the dam, offered fine sport. 
Indeed, hooks. half a dozen at a time without bait, are let down and 
euddenly drawn up often with two or three bass hooked by the side.” 

And on the same page, from the Susquehanna Democrat: brA short 
time since great quantities of bass were caught in a small eddy formed 
iu the river directly below the abutment of the Nanticoke dam. The 
fish apparently lay there in schools, and by drawing hookR through the 
eddy numbers were caught. On Thursday and Friday last a number of 
fine shad were caught in the same way. One man drew out nine in one 
day, and sold them for 50 cents each. This is the first instance within 
our knowledge of shad being caught with a hook. We mention the fact 
BN on6 altogether new, as well as to say to the down-river folks, our 
market has not been altogether destitute of shad, though many a gen- 
tleman’s tttble has.” 

We are informed that to-day the shad manage to get over the CO- 
luinbia clam, only to  be received in  nets spread for them at the head of 
the sluice-way by a pack of scoundrels, among whom, K wu heir COP 
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rectly, are parties connected with our State fish commission; if it were 
not for this we mould have shad in small quantities as far up as the 
next dam at all events. The cutting off’ of this staple of food from tens 
of thousands of people iu this section of country could not but be a great 
loss, and it has been questioned if it was not greater than the benefits 
derived from the greet internal improvements. Some slight improve- 
‘ments in the sluice-way of the lower dams and a regular ladder-way in 
that of the Nanticoke dam; good protective laws, well enforced (with 
a double-barreled shot gun for Columbia dqn)  ; certain day B set for 
fishing along the river, and one good stocking with young shad would, 
we believe, give us shad in fair quantities all the way up the river. 

We do not believe the expense would be very great, whereas the ben- 
efits would be incalculable. There is no doubt that &he experiment 
is well worth trying. 

Luzerne County will contribute her share towards the necessary im. 
provements. 

All of which is respectfully submitted. 
HAREISON WRIGHT, 

Cliairtnan of Comaittee. 
Wmrm BARRE, May 27,1881, 

LETTERS. 

NORTHUMBERLAND, PA., Nay 26,1881. 
DEAR SIR : Your communication of 24th instant, touching fisheries 

in the North Branch of the Susquehanna, at hand atid contents noted. 
In reply, I take pleasure in saying that my recollectiou of the shad 
fisheries dates back to the year 1820 ; in that yoor, and the sucaeeding 
two or three seasons, I fished a t  Rockafeller’s fishery mar Danville; in 
our party them were six of us ; me fished with a seine 150 yaxcls long, 
and caught somewhere from 3,000 to 4,000 mr~rlretablo shad, weighing 
from 3 to 9 pounds. At that time there were eight fisherios between 
Danville and Line’s Island, located as follows : Rockafeller~s, just below 
Dand le ;  uext c‘arr‘s Island ; nest Grant‘s fishery; next Scott’s, near 
where my residence was ; next, Line’s Island upper fishery ; ncxt, Smith’s 
fishery; next Line’s Island middle and lower fisheries. A t  all those 
points large quantities of shad were caught, and they were sold from 
129 cents to 26 cents apiece. I have heard of hauls contsining froin 
3,000 to 5,000, and 300 was 8 very common haul. People came from 12 
to 16 miles for &ad, and paid cash exclusively for them. 

Salmon, rooktish, pike, eels, suckers, and 8 general variety of fish 
were caught in addition to shad, and we always had a rcsdy market for 
them for cash. No slikd have been taken since tho mnal was built, and 
all other fish have sensiblr decreased siuce that time. 
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The cutting off of the shad supply was a great and serious loss to this 
community, from both a monetary and economic view, aince this fish iu 
its season was a staple article of food, and employed in the taking and 
handling quite a large proportion of the inhabitants. This industry was 
wholly abolished by the erection of these dsms, and thousands of dollars 
of capital invested in the business were instantly swept out of existence., 
The first fishery below this place was known as Hummel’s fishery, and 
its reputation was good. I never fished there myself, but was well aa- 
quainted with it hy the speech of my neighbors. In  fact all of these 
fisheries were profitable investments, and the loss of them to this sec- 
tion of the country was incalculable. All of the fisheTies mentioned 
above, except Hummel’s, were between Northumberland and Danville. 
I am sorry that you did not give me more time to prepare this matter 
for you, since any mention of those good old times brings up a flood of 
recollections, and the difficulty is, not to remember what occurred in 
those days, but to sift out what would be useful in this connection, tmd 
omit all useless lumber ; more time would have brought out a fuller and 
more detailed statement, but this perhaps is all that is essential, and 
trusting you will find it, of use, 

I have the honor to be, very respectfully, yours, &e., 
JOSEPH VAN EIRK. - 

FALLS, PA., ilfarch 24, 1881. 
In response to your inquiries regarding shad fisheries in the Susque- 

banna, between Tunkhannmk and Lackawanna Creeks, are, according 
to my recollections: The first at the head of Scovel’s Island, opposite 
Lwlrawanna Creels; not many shad were caught here, say from twenty 
to sixty per night ; the next was at F’alling Spring, same seine as that 
usedat Scove17s Island; the number of shad caught here ran from fifty to 
three,hundred per night ; the next above Falling Spring was a t  Eeeler’s 
Ferry (now Smith’s) ; this was a small fishery and only’used when the 
water was too high to fish at other points ; the seine was hauled around 
odeep hole to bring in the shad ; the next and only fishery between this 
and Tunkhannock Creek was a t  the head of Taylor’s Island or the 4‘ Three 
Brothers.” This wag an important fishery; more shad were caught 
here than could be taken care of, on account of the scarcity of salt. I 
can speak of this fishery from experience since 1812. The catch per 
night ran from two to four hundred; the shareholders attended to  i t  as 
dosely as to their farming or other business, as it was our dependence in 
$art for food. Shad wbse oftener exchanged for maple sugar than sold , 
for cash-one good shad for a pound of sugar j large shad were worth 125 
cents apiece. A right in a fishery was worth from ton to twenty-five 
dollars. Shareholders, made a practice of saltiug down more or less 
rrhad during the season. An incident in connection with shad-fishing 
presents itself to  my mind, related often by my grandmother. A party 
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of Indians returning from a treaty at Philadelphia landed their canoes, 
came to her house to borrow her big kettle to cook their dinner in; &r 
building the fire and hanging over the kettle they put in the shad, just 
as they were taken from the river, with beans, cabbage, potatoes, and 
onions. My grandfather, David Morehouse, one of the early Connecti- 
qut aettlers, then owned the same farm 1 now own and occupy. 1 am 
now in my eighty-seventh p a r .  

Yours, very respectfully, 
HENRY ROBERTS. 

MOUNT VERNON, OHIO, Narc8 19, 1881. 
DEAR SIR: I noticed in the Union-Leader an article in reference to 

the old shad fisheries of the Susquehanna River, and it brought back 
to my memory many things that happened in my boyhood days, among 
which were the old fishermen and the knitting of the shad seines. The 
seines were knit in sections by the shareholders, each one owning so 
many yards of the net, and each one receiving his share of fish accord- 
ing to the number of yards owned. I lived one year with Mr. Pierce 
Butler, where I learned to  kuit seines, and have never forgotten it. We 
used to knit on rainy and cold days and evenings, and when the sec- 
tions were all done, Dick Covert, with the help of John Scott, would 
knit them together and hang the same, put on the corks and leads; 
this was considered quite a trick, and but few would undertake the job. 

I remember I used to go over on the beach on the line of the Butler 
and Dorrance farms and help the fishermen pick up the shad, and when 
the luck was good always given one to take home. I remember seeing 
the shad put in piles on the beach, and after they were all equally di- 
vided some one would turn his back and the brailman mould say, c'Who 
shall have this -?" until they all received their share, one pile left out for 
the poor women, The boats with the seine shipped would row up to 
the falls, and then hauled out down by the riffles opposite where Dick 
Oovert used to live. I think it was r?l bad day for the people along the 
Susquehanna when the shad were prevented from coming up the river; 
the fish would be worth more to tlhe people than the old canal. You 
had better buy the canal, put a railroad on the towing-path, burst u~ 
the dams, and increase the value of a'll the flats above the dams, and 
you would not have hs high water at Wilkes Barre, and there would be 
less damage done to  property ; then you would have plenty of shad and 
all other kinds of fish, and then I think you could afford to send some 
to your friends out West. I got an old fish-dealer here to send to Bal- 
timore for some shad last week, but they had beeu too long out of mater 
and too far from home to be good. It used always to be said that there 
werd no shad like the old Susquehanna shad. # * * 

Truly your friend, 
H. C. WILSON. 
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W S A S  CITY, March 22,1881. 
DEAR SIR : Your letter of the 16th was duly received, inquiring as to 

my knowledge of shad fishing in the North Branch of the Susquehanna, 
River. I have no remembrance of any being taken a t  or near Sheshe- 
quin, but a t  Wilkes &rre I have seen them caught in seines before any 
bridge was built there. The nets vere drawn out on the north side of 
the river. I don’t remember to what extent was the catah, but I have 
often heard my mother say that immense qnantities were taken in the 
vicinity of her father’s, who lived about a mile below the old (4 Red Tav- 
ern,” in Eanover ; that at one haul 9,999 were caught ; that when they 
had got all they could procure salt to cure, or sell for three coppers, 
they gave to the widows and the poor and hung up their nets, though 
the shad were as plenty a s  ever. In  1816 I went to Owego to  live, and 
there became acquainted with a Mr. Duane, who was one of the men 
who drew the net. He said the actual number was 9,997, but two more 
were added to make the figures all nines. 

When the Nanticoke dam was built the shad could not come above 
it, and men were ip the habit of fishing there with a three-pronged 
hook, sinker, and stout line and pole. This was sunk, and after a few 
minutes quickly jerked up. I caught two in that way j others had bet- 
ter luck, and it was reported that one man caught seventy in one day; 
but I think a large reduction would come nearer the truth. 

Probably E. Blackman, of Pittston, could give some information re- 
garding shad fishing at Towanda and Sheshequin. Jesse Brown, Iong 
a resident of Sheshequin, and in his youth a resident of Wyalusing, I 
think; also Chester Park, of Athens, I presume, could give information 
upon the subject. The Park family kept the ferry at Athens at an early 
day. Both of the above-named, I think, are over eighty years of age. 

I have been examining some old Gleaners of 1811 and 1812, but don’t 
find any of the spring numbers. Some years ago I gave to my son-in- 
law, L. B. Wyant, of Harvard, MeHenry County, Illinois, a roll of Qlean- 
ers of 1811 for his museum, which he opens at ‘‘ Kay’s Park,” ou Geneva 
Lake, Wisconsin, in summer. As it is getting to be a great watering 
place, I expect to spend the summer there, and will examine the papers 
and may find some item in relation to shadfishing. I f  so, will write 
you. 

Your8 respectfully, 
ALVAN DANA. 

SCOTTSVILLE, Mawh 10,1881. 
DEAR SIR: Yours in regard to shad fishing, I referred to father, and 

I received the following answera: 1st. There were two permanent fish- 
eries, one at Sterling’s Island and one below Wyalusing Falls, besides 
other places where they sometimes fished, 16z.~ Grist’s Bar, Ohapin’s Is- 
land j Whitcomb Island was also fishing ground, but not permanent- 
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2d. Sterling’s Island was the best ground. 3d. Over 2,000 were caught 
in one day at five hauls. 4th. The market price was $6 per hundred. 
6th. The average weight was 8 pounds, the largest 12 pounds. Gth. 
They also caught suckers, yellow bass, and sunsbitches (what we call 
carp). 7th. None were caught after the canal and bridges wore con- 
structed to my knowledge. 8th. The first fishing was done by the Con- 
necticut people. Father says that in 1806 his father had a share in the 
Sterling fishery; there were eleven shares, valued at $100 oach. Says 
his father was not much of a fisherman. Hoping these answers may be 
of some benefit. 

I remain, very truly yours, 
ALVAH FASSETT. 

HOT SPRINGS, ARK., March 24, 1881. 
MY DEAR SIR: Have not been well since the receipt of your letter, 

which must be my apology for not answering sooner. 
In  attempting to answer the questions propounded by the United 

States Commissioner of Fisheries, I must from necessity confine myselE 
to the shad fisheries within Wyoming ‘Galley. 

1st. ‘‘ Pix the number of fisheries and their location as far as is now 
practicable.” 

My memory carries me back to the fishery at Monocacy Island, the 
one below the falls, near the mouth of Mill Creek. One at Plymouth (in 
part a night fishery) one at or immediately below Nanticoke Balls. No 
dam obstructed the shad at that point then. 

The fishery near Mill Creek was regarded as the main or most reliable 
fishhry, as it could be fished at stages of water when some of the other& 
could not,, and much the largest number of shad wore taken there, sweep- 
ing as did from the €oot of the falls, marly the entire river to the bar- 
drawing out upon the lauds of late father, where i t  mas my busine8 
as a, lad every evening after school, to be with horse and wagon to re- 
ceive our share of shad. No unpleasant duty, for well do I remember 
as khey came sweeping in to the beak, the net in rainbow form. The 
corks indicating the position where L r  Captain” Bennett (father of the 
lato John Bennett, esq., whom you mill remember) would discharge his 
men from the sea or large boat with the outer brail, and passing out and 
dong tho net, on the discovery would shout, ”Here’s shad, boys; hold 
down the lead line ; here’s shad.’? True to the word, long before tho 
main body of the net was drawn up to the shore we youngsters mould 
take up the (6 Oaptain’s ” cry, as the large shad darted back and forth 
between the incoming net and tho &ore. What think you, my dear 
Sec., would not a return of such scenes start a shout from older heads¶ . 2d. (LAs to the money values or rental of thg fisheries.” 

Of this I have no data from which to form an opinion. As the fish- 
eries were established by the first settlers, joining their limited means 
with the land owners, forming a company there by common cousent to 
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their children, none were rented as far as my knowledge extends. Own- 
ers of rights would allow men who had none to fish for them on shares, 
thus extending the benefits as far as possible, Good feeling pervaded 
the community in those days. 

3d. “Were other fish taken in any considerable quantity; if so, what 
kinds? 

With the exception of an occasional striped bass, or, as they were 
then called, ‘‘ Oswego bass, of large size (supposed to have been intro- 
duced to the headwaters of the Susquehanna from that lake), none 
of value were taken, as the nets were woven for large shad only. 

I cannot better illustrate the value and importance of the shad fish- 
eries a t  that early day to the people on the Susquehanna River than to 
repeat an anecdote told me long years after by a genial gentleman of 
New England, who in youth visited my father a t  his home in Wyoming. 

Leaning on the front gate, after breakfast, a8 the little children were 
passing to school, each with a little basket, the universal answer from 
their cheery, upturned little faces was, ‘(Bread and shad,” 6‘ Bread and 
shad” (corn bread, at that). 

What think you, my dear sir? Had that fish diet anything to do 
with the known enterprise of that generation? If so, would it not be 
well to make a strong and united effort to again introduce so valuable 
an element of brain material 9 

I am greatly pleaaed that our society is agitating the subject of re- 
storing the shad to the people on the North Branch, not as a luxury for 
the few, but for all, cheap and faithful, and coming at a season of the 
year when most desirable as food, for nowhere on this continent were 
finer shad found than those taken from the North Branch of the Sus- 
quehanna River. 

The long run of the pure, cold, springmade waters of the Susque- 
hanna made them large, hard, and fat, nowhere equaled. 

Why must we be denied this luxury now, when other streams are 
being filled with fish 9 

Very truly yours, 
C. DORRANOE. - 

[From the Tunkhnnnock Republican, April 15, 1881.1 

SHAD-HOW THEY WEBE CAUGHT IN YE OLDEN DAYS-THE FISHERY 
COMPANIES--THE REASON SHAD DO NOT NOW INHABIT THE UPPER 
WATERS O F  THE SUSQUEHANNA. 

We are indebted to Hon. P. M. Osterhoat for the following interest- 
ing history of early shad fishing in the Susquehanns. It was written by 
him for the Historical Society of Luzerne County, by the society’s re- 
quest : 

The first shad caught in the Susquehanna River was by the early set- 
tlers of the Wyoming Valley, who emigrated thither from Uonnecticuf. 
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The food of the early emigrants was, in the main, the fish of the streams 
and the game on the mountains. The first seine in the valley was 
brought from Conuecticut, and upon the first trial, in the spring of the 
year, the river was found to be full of shad. These emigrants had 
settlements along the Susquehanna from Wyoming to Tioga Point, now 
called Athens; and each neighborhood would establish a fishery for 
their own accommodation. It was geenerdy done in this way: Say, ton 
men (and it took about that number to man a seine) would form them- 
selves into a company for the purpose of a shad fishery. They raised 
the flax, their wives would spin and make the twine, and the men would 
knit the seine. The river being on an average forty rods wide the seine 
would be from sixty to eighty rods long. The shad congregated mostly 
on shoals or the point of some island, for spawning, and there the fish- 
eries were generally established. Shad fishing was mostly done in the 
night, commencing soon after dark and continuing until daylight in 
the morning, when the shad caught would be made into as many piles 
as there were rights in the seine. One of their number would then turn 
his back and another would touch them off, saying, pointing to a pile, 
who shall have this and who shall have that, and so on until all were dis- 
posed of, when the happy fishermen would go to their homes well laden 
with the spoils of the night. Between the times of drawing the net, 
which would be generally about an hour, the time was spent in the re- 
cital of fish stories, hair-breadth escapes from the beasts of the forests, 
the wily Indian, or the Yankee production, the ghosts and witches of 
New England. 

As early as 1800 George Miller and John McCord moved from Coxes- 
tokn-a small town on the Susquehanna,'about five miles above Harris- 
burgh-up the river in 8 Durham boat;, and, bringing with them a stock 
of goods, located a t  Tuukhannock, where they opened a store. They 
were both young men and unmarried. In  the spring of the year they 
dealt quite largely in shad, the different fisheries of the neighborhood 
furnishing them with large quantities for curing and barreling. Shad 
were plenty but salt scarce. There was no salt except what was wag- 
oned from the cities or from the salt works at Onondaga, N. Y., and it 
was not unusualthat a bushelof salt mould purchase one hundred shad- 
in fact i t  was difficult to procure salt to  Cure them. At  this time the 
(farman population in the lower counties of the State had not learned 
the art of taking shad by means of the seine. 

There vere then no dams or other obstructions to the ascent of the 
fish up the river, and large quantities of the finest shad in the world 
annually ascended the Susquehauna, many of them when taken weighing 
from six to eight pounds each. The distance being so long (about 200 
miles) from tide water to the Wyoming Valley the flavor of the shad 
was verymuch improved by contact with fresh mater. The Susque- 
lianna shad mere superior to the Delaware, the Potoinac, the Connec- 
ticut, or the North River shad. Tho reason gonercdly given was their 
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being so long in fresh water, which imparted to ;the fish a freshness and 
richness not found in the shad of other rivers. Then none but the strong 
healthy shad could stem the current and reach the upper waters of our 
beautiful river. 

Miller and McCord cured and put up annually shad for the market, 
They boated down the river a large quantity for the times, and sold to 
the people on the lower Susquehann?. They also boated shad up the 
river as far as Newtown, now Elmira, from thence they were carted to 
the head of Seneca Lake, a distance of twenty miles, and from there 
were taken to Geneva and other towns, in what was then called the Lake 
country, and sold. 

There was a fishery on the upper point of the island opposite NcKune's 
Station, on the Lehigh Valley Railroad. This island w a  known by the 
early settlers as one of the Three Brothers. There was also an impon 
tant fishery at  Hunt's Ferry, about five miles above Tunkhannock. Here 
large quantities of shad were caught every spring. This fishery was 
owned by twenty rights, ten fishing at  alternate nights. There was 
also aQother fishery at  Black Walnut, below Skinner's Eddy. At all 
these fisheries more or less Oswego bass were caught, called down the 
river Susquehanna salmon, a most excellent fish, but they are now 
nearly extinct. The river ought to be restocked with that same species; 
they are a fine-flavored fish, solid in meat, and grow to 12 or 15 pound8 
in weight. The late George M. Hollenback, esq., of Wilkes Barre, told 
me that this bass was brought from the Oswego Lake and put into the 
Busquehanna at  Newton, now Elmira. They were called by the old set- 
tlers swager bass. Since the building of the dams across the Susque- 
hanna there have been no shad caught above the Nanticoke dam. These 
dams also largely obstruct the passage of bass and other food fish up 
river. The Susquehanna is really one of the finest streams for fish in 
the United States-the water pure, the bottom rocky and pebbly, afford- 
ing abundant means for spawning and rearing the'young fish. The ob- 
struction to the free passage of fish up the river ought to be removed. 

Maj. John Fassett, of Windham Township, one of the oldest citizens 
of that town, as was his father before him, was written to on the sub? 
ject of the early shad fisheries from Hunt% Ferry to m'yalusing. B e  
mentions the one at Hunt's Ferry; also, at  Black Walnut, audothers 
at different points up the river as far as Wyalusing. He says his father 
owned a right i n  the fishery a t  Black Walnut, which h'e valued,at $100; 
here were large numbers of shad caught, which were valued at 6 cents 
each, and would weigh from 6 to 12 pounds each. The largest one he 
8aw weighed was 12 pounds j the writer hereof thought he had got it 
pretty steep as to weight, but he was beaken by Jennison HarvegT,.esq., 
an old resident of Plymouth, Luzerne Uounty, now of Wilkes Barre, who 
says that he saw a shad weighed-on a b e b t h a t  was caaght in the river 
in the valley and that if weighed 13 pounds. Some folks will think it 8 
ash story. Harvey has decidedly the advantage of Major P'assett, as he 
had the last say. 
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[From the Berwick Independent, Maroh 10, 1SSl.l 

SHAD FISHING IN THE SUSQUEHANNA-WHAT MR. GILBERT FOWLER 
KNOWS ABOUT IT. 

The Wyoming Historical and Geological Society having requested Mr. 
Gilbert Fowler, of this place, to give any information he may possess 
concerning the shad fisheries of the Susquehanna, the following has been 
fnrnished by him : 

BERWIUK, PA., Pebruary 23,1881. 
MY DEAR SIR: Your letter, requesting me to give your society my 

recollections of the shad fisheries in my early days, was duly received. 
I will do so with great pleasure. But first let me premise: I was born 
Bebruary 23,1792, in Briar Creel: Township, Northumberland County, 
now Columbia. I write or dictate this letter on my eightyninth birth- 
day. I have lived near the Susquehanna River ever since I was born. 
My knowledge and recollections about tbe shad fisheries extend from. 
Wilkes Barre to old Northumberland. The first shad fishery new my 
home was Jacob’s Plains. This was located just above the town of Ber- 
wick, and one of the most productive fisheries on the river. Here I 
have assisted in catching thousands upon thousands of the very finest 
shad weighing eight and nine pounds. The next nearest vas Tuckaho 
fishery, situated about one and a half miles above Berwick, on the same 
aide of the river. At  this place many thousands were caught night and 
day in early spring. The next was down the river about six miles from 
Berwick. This was the fishery of Benjamin Boon. At this fishery 1 
have known so many caught that t,hey were actually hauled out by the 
wagon load on Benny Boon’s farm for manure, so plenty were they. The 
next fishery was that of Samuel Webb, located about four miles this 
aide of Bloomsburg. This was an immense shad fishery. From the 
banks of the river at this fishery could be seen great schools of shad 
coming up the river when they were a quarter of a mile distant. They 
came in such immense numbers and so compact as to cause or produce 
& wave or rising of the water in the middle of theriver extending from 
ahare to shore. These schools, containing millions, commenced coming 
up the river about the 1st of April and continued during the months of 
April and May. There was something very peculiar and singular in 
tiheir ooming. The first run or the first great schools that made their 
appearance in the early spring were the male shad-no female ever ac- 
companied them. In about eight or nine days after the male had as3 
cended the river, then followed the female in schools, heayily laden with 
eggs or roe. Those were much the largest and finest fish, and comd 
manded the highest price. Those shad that were successful in eluding 
the seine and reaohed the hatohing ground a t  the headwetem of tho 
Susquehanna, after depositing their eggs, returned again in June and 
July, almost in a dying condition, so very poor were they. Many died 
and were found along the river shore. The young shad would remain 
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at their hatching places till late in the fall when they would follow the 
old shad to the salt water. During the summer they would grow from 
three to four inches in length. The Susquehanna shad constituted the 
principal food for all the inhabitants. No farmer, or man with a family, 
was without his barrel or barrels of shad the whole year round. Besides 
furnishing food for the immediate inhabitants, people from Mahantongo, 
Blue Mountains, and, in fact, for fifty miles around, would bring salt in 
tight barrels and trade it for shad. They would clean and salt the shad 
on the river shore, put them in barrels, and return home. The common 
price of shad was three and four cents each. Besides shad there were 
many other kinds of food fish. The most noted among them was the old 
Susquehanna salmon, weighing as high as fifteen pounds. These sal- 
mon were considered even superior to the shad and commanded a higher 
price. They were caught in seines, on hooks and lines, and were the 
sport to the gigger at night. Nescopeck Falls, directly opposite Berwick, 
near where the Nescopeck Creek empties into the river, was a noted place 
for salmon fishing with hook and line. Men standing on the shore with 
long poles and lines would often, in drawing out the fish, lodge them in 
the branches of the trees, giving them the appearance of salmon-pro- 
ducing trees. The shad fisheries, which I have alluded to, were not com- 
mon property. The owner of the soil was the owner of the fishery, and 
no one was allowed to fish without a permit. The owners of the fishery 
also had the seines, and when not using them they would hire them out 
to others and take their pay in shad. The seiner’s share was always 
one-half the catch. Shad were caught both night and day in seines. 
A t  the Webb fishery I have known eleven and twelve thousand shad 
taken at one haul. These fisheries were always considered and used as 
8 source of great pleasure, value, and profit, and everybody depended 
on them for their annual fish and table supply. It was considered the 
cheapest and best food by 11111. Immediiately after the erection of the 
river dams the shad became scarce, the seines rotted, the people m w  
mured, their avocation was gone, and many old fishermen cursed Nathan 
B e k h  for holding the plow, and the driver of the aix yokes of oxen, that 
broke the ground a t  Berwick for the Pennsylvania Canal. The people 
suffered more damage in their common food supply than the State prof- 
ited by her (( internal improvement,” as i t  was called. Although eighty. 
nine years old to-day, I still hope to live long enough to see all the ob- 
structions removed from one end of the noble Susquehanna River to the 
other, and that the old stream may yet furnish cheap food to two mil- 
lions of people along its banks, and that I may stand again on the shore 
at the old Webb fishery and witness another haul of ten thousand shad. 
All of which is most respectfully submitted for the consideration of the 
honored society which you have the honor to represent. 

GILBERT FOWLER. 
EA~L~RI~ON WRI~X’T, Esq., 

Beoreby of the Wyoming Historical 
and Geological &ociety, Wilkes Barre, Pa. 
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WYBLUSING, March 14,1851. 
SIR : Your communication of the 26th ultimo was duly received, and 

in reply to your request for information relative to the sh&d fisheries of 
this vicinity, I am able to +state the following facts, answering your 
questions in detail : 

Commencing a t  Standing Stone, about 10 miles from Wyalusing vil- 
lage, and reaching down the road from that point to  the Wyoming 
County line, there were five “old shad fisheries,” viz : 
(1) The u Standing Stone fishories.” William Hank, Benjamin Brown, 

Cornelius Ennis, and Benjamin Bennet owned this. It was a valuable 
property, worth a t  that time from three to four hundred dollars a year. 
There were from three to four thousand shad caught there annually. 
They caught no rock or striped bass, sturgeon, or herring there or at 
other fisheries in this vicinity. 

(2) The Terrytown fishery. This was owned by Jonathan Terry, 
William Dodge, Edmund Dodge, Samuel Wells, and John Taylor, and 
was of about the same value as that at Standing Stone. 

(3) The Wyalusing fishery, owned by John Hollenback, Benjamin 
Stalford, Joseph Stalford, and John Stalford. This fishery was worth 
about $250 a year, with a catch 7) of from two to three thousand shad. 

(4) The next was the “land” fishery at the head of Ingham’s Island. 
Joseph Iugham owned this, and it  waa worth about $200 a year. 

(5) Next was the Brown Town fishery, owned by Humphrey Brown, 
Allen Brown, and Samuel Brown, and was worth about $150 per annum. 

(6) Tho next and last was called the “Bend fishery,” and was located 
near the line between Bradford and Wyoming Counties. James Quick 
and James Anderson owned this, and it was worth aboutb$160 a year. 

The stoppage to the emigration of shad to-this 6cinity was a great 
loss to the people.* Por nearly two months every year the people for 
from 16 to 20 miles, from the poor, were bountifully supplied, zlnd I 
should consider i t  a great benefit if the fisheries could be restored. 

. 

Respectfully, 
NBLSON B. HOLLENBAOE. 

MARUH 3,1881. 
DEAR SIR: Yours of the 26th ultimo, making enquiry in relation to 

shad fisheries near Wyalusing, is at hand. I Spent many a pleasant 
day in my boyhood with the men who ran the shad fishery in the Snsr 
quehanua, near where I now live. I could easily fill a small volums 
with a desoription of the varied amusements and merriments of t h s e  
by-gone days, but that  would hardly be what YOU are after. This Psh- 
ery was about two miles above the mouth of the Wyalusing Cheek,] ab 
the place we now oall Terrytown; formerly all wm Wyalusing along 
here, There were other fisheries above and below us, but this tha-only. 
one I have any personal knowledge of. The proprietors were J o b b a n  

Bull. U. 8, I?, 0.f 81-24 July 7 ,  188% 
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Terry, esq., Maj. John Horton, sr., Maj. John Taylor, Edmund Dodge, 
Maj. Justus Gaylord, Gilbert Merritt, William Crawford, and William 
Wigton. Year after year, for a long time, these men operated this fish- 
ery, generally taking the month of May and a part of June of each year, 
always regaling themselves with a little good old rye, and having a fine 
sociable every nightwhen counting off and distributing the shad caught 
during the day. Occasionally they sent substitutes, bu t  the fishery 
never changed proprietors. Some seasons they caught largely ; others 
not so many. I well recolleot one draught, or haul, when they caught 
500, but ordinarily 20 to 50 at one drawiug of the seine was considered 
good. The average per day, according to the best of my recollection, 
would be about 150. 

People came from the eastern part of the county, then just settling, 
up to Wyalusing, as far or nearly as far as from Montroee, to buy shad. 
The trade was quite large. Some of the time maple sugar was quite m 
commodity, brought down to exchange for shad. 

Very few of any other kind of fish except shad were ever caught 
Occasionally a striped bass, large pickerel, carp, sunfish, mullet, sucker, 
or a bull-head was taken; no small fish, as the meshes of tho seine were 
large enough to let them through. 

The shad were worth from 10 to 26 cents each, according to size. I 
have seen them caught here weighing nine pounds; ordinarily their 
weight was from four to seven pounds. If we could have that old shad 
trade here again it would make us all, if not rich, merry again. But 
very few are now left among u8 who saw those glorious old fishing days. 
The fishing for black bass of these days does not begin with those old 
fishing days. 

I cannot recollect of but one fishery between Wyalusing and Towanda, 
and only two between Wyalusing and Tunkhannock. 

Hastily, but very truly, yours, 
GEORGE F. HORTON. 

FISH IN THE SWSQUEHANNA AT WYOMING. 

In accordance with your request I will give you a few items in regard 
to fish in the Susquehanna, in the early times. 

The present inhabitants of Wyomiug have but a faint idea of tho 
value of fish to the early settlers. They performed as important a part 
.at Wyoming as they have in the history of all new  settlement^. A care- 
ful study of the advance of immigrGtion and the settlement of nev  re- 
gions shows that those settlements have been guided and controlled by 
the streams and waters in which fish abounded, and hence were made 
along their shores. Fish furnished the people a plentiful and healthful 
 upp ply of food, easily attainaMe, until the forests could be hewn down, 
clearings made, crops raised, and cattle could increase and multiply. 

It is unquestionable that the early progress made in settling up of 
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nur country was due in a large measure to the presence of fish, which 
furnished food in absolute abundance in the midst of desert lands j and 
it would be as idle to attempt to disparage the value in the economy of 
those times as it would be to prove the value now beyond the mere 
mention of the fact. 

The fish that attracted the most attention and were the most highly 
considered in the early times were shad. The knowledge of these excel- 
lent fish in the Susquehanna, at Wyoming, has become a’lmost entirely 
historical, if not entirely so. But few per6ons, now resident at Wyoming, 
have a personal knowledge of the shad fishcries there and their value 
to 6he people in the early days, and hence some of the stories told of 
the immense hauls of them made in “ye olden time” seem to the present 
generation more fabulous than real. 

That we may the better understand the subjeot, I mill gk.3 extracts 
from the writings of strangers, and then conclude with an account or 
two of our own people and what I myself have seen. 

In 1779, when General Sullivan passed through Wyoming on his 
western expedition against the Indians, portion of his advance mere 
located at Wyoming from May to the last of July. Many of his offi- 
cers kept diaries, in which they noted their movements from day to day 
and touched slightly upon such objects of interest as attracted their st- 
tention. I will give a few extracts from these diaries relating to fish at 
Wyoming. 

Dr. Crawford in his diary, under date of June 14, 1779, snys : 
“The river at Wyoming abounds with various kinds of fish. In the 

spring it is full of the finest shad. Trout and pickerel are also plenty 
here.” 

George Grant, under date of June 23, says: 
(( The Susquehanna River affords abundance of fisg of various kinds 

Dr. George Elmer, under date of 23d June, says : 
“Spent chief part of the day in fishing. Salmon, trout, suckers, bass, 

and common trout are plenty in the river, of which we catohed a number 
with a seine.” 

and excellent.” 

Daniel Gookin, under date of 28th June, says : 
(4 The river Susquehanna, on which this lies, abounds with fish. Shad 

in p e s t  plenty in the spring, as they go up to spawn. The shores are 
covered with these fish which have died up the river, through their too 
long stay in fresh water.” 

There were some 25 or 30 what wo oalled shad fisheries mithin tbe 
bounds of old Wyoming. Every available point for casting out and 
hauling in a seine on the beach, whether on an idand or on the main- 
land, was used as a fishery, and had its owners and its seine. The 
average number of ahad taken a t  each.of these fisheries in a season was 
from 10,000 to 20,000, beside other fish which were.caught before and 
after the shad made their migration. 
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It is given on good authority that 10,000 were.caught at one haul at 
the Stewart fishery, about midway between Wilkes Barre and Plymouth, 
about 1790. This was called the widows’ haul. 

The settlements, after the massams of July 30,1778, had so many 
widows and fatherless children among them, that they made special pro- 
visions of bounty for them on many occasions; which were wrought out 
in such a way as neither to give offense nor to convey a sense of undue 
obligation. 

Among the arrangements of this character was that of giving one of 
the hauls at each fishery, every year, to ths  widows and fatherless of 
the neighborhood, and hence called the widows’ haul. By common. con- 
sent it was agreed that the widows should have a haul made of the first , 

, Sunday after the season of shad-fishing commenced, and they were to 
have all caught, whether more or less. 

This big haul was made on Sunday. 
At the rate I have given, which is made up more from general infor- 

mation upon the subject than from statistics, the number of fish caught 
annually was about a half a million, which at 30 cents each would make 

Were the Susquehanna as well stocked with shad to-day as it was ft 
hundred years ago, our keen and hungry fishermen would easily double 
the catch, and st i l l ,  like Oliver Twist, 4‘ cry for more.” 

I recollect seeing, in the spring of 1826, a haul made in a cove at the 
lower end of Wintermoot Island, west side, numbering 2,800 shad. When 
thrown out they whitened a large space upon the shore. 

Being the first haul of the-season, the fish were largely distributed 
among the people, and even after that, my grandfather had a half barrel 
for his right as owner of the seine and fishery. 

About 1831 or ’32, in the fall, an unusual catch of eels was made in a 
weir-on the east side of Wintermoot Island. During one day and night 
2,700 of them were.caught, while many escaped from want of means to 
handle them and take them away rn fast as they came in. Another day 
and night 900 of them were caught, when the basket floated off with the 
high water. 

I herewith give you copies of two papers in my possession bearing 
upon the shad-fishery question. It will be seen by one of them that the 
price of shad in the early times was 4d. or 4-& cents each; quite a different 
price from what they sell at in our day. 

Tear the dam from the Susquehanna and we shall have plenty of shad, 
if not a t  4d, each. 

$lBO,OOO. 

Yours, 
8. JENEMS. 

“Be it known that I, Peter Shafer, have sold rill my right in and unto 
all my right in the Dutch fishery, so called, below the Nanticoke Falls, 
so called ; for and in consideration thereof I,, Jacob aooley, do promise 
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to deliver Seventy shad, unto Willia,m Miller, on amount of me, the said 
Peter, on or before the 20th May instant j or otherwise settle with said 
Miller for what I am indebted for my part of said Seine, and likewise 
the said Cooley is to deliver Six gallons of Whiskey unto the said Peter, 
between this date and We& harvest. 

( 6  Witness our hands this 14th day of May, 1800. 
L L  PETER SHAFERl. 
‘6 JACOB COOLEY.” 

(1 James Fox holds an order for 725 shad drawn by George Frazer on 

(Indorsed on the back in these words :) Credit for 380 shad received 

(Endorsed:) Copy of Frazey’8 order. Henry Thomas charges the Es- 

James Stewart, date April 27. 

by me. David Morgan. 

tate with 4s. Sd., paid in Rye. Paid. 

735 
Redd 350 

NO. 40- 

- 
375 shad at 4d. 
125 8. 

sf3 5s. $16 67 
Interest on aame, 9 80 - 

2G 17 (&=$!Mi‘i) - 
PITTSTON, March 22, 1881. 

DEAR SIR : Yours of the 16thihstant came to hand. I feel interested 
in Four Historical Society, having years ago, with the late Dr. Josiah 
Blackman, been an invited guest to an anniversary dinner of jour societj-, 
and have some reminiscences for thenewspapers ; bu t  1 fear, never 
having been a fisherman, I cannot afford you much valuable information. 

I inclose you a card with Esquire Thornsods address. Though a few 
years my junior, yet I know that, in those days I shall speak of, he was 
quite a fisherman. I understand from his son-in-law, H. 0. Dewey, that 
his memory and intellect &re good. 
I see by your correspondentla-Q-. Fowler, of Berwick-published let- 

ter that he tells a big JIsk story. I incline to think, however, that it is 
true. I recollect when I lived with my grandfather, in what is now 
South Wakes Barre, perhaps 1798 or 1799 of last Century, the great haul 
ofshad at Nanticolre was made. I believe there were nim or ten thou- 
sand taken. A number of seines were engaged in it, and lawsuits were 
the consequence. Salt was scarce and dear. Northampton men came 
with pack-horses loaded with Salt, and returned loaded with shad. I 
bought and kept the public house that had been kept by John Oourt- 
right on the Plains, Wilkes Barre Township, in the spring of 1815. Thers 
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were then two fisheries between us and the Pittston Ferry-one a t  Mo- 
nocacy Island hnding, on the shore of Mr. Samuel Cary’s land, the other 
starting at or near the Wintermoot Island and landing above the ferry 
at Blanchard’s. That season I got my supply at the upper fishery; the 
first day’s attendance was a “blank” day-few or no fish. The large 
schools of Mr. Fowler’s times were dwindled greatly, caused undoubt- 
edly by the numerous fisheries that existed below, and the destruction 
of the young shad by the many eelweirs, in their descent to the ocean 
in the fall. My time was too valuable to attend on blank days. I left 
money with Mr. Joseph Armstrong, and he sent me my supply when 
successful. The next season (1816) the difficulty that had existed be- 
tween the fishermen at Monocacy (twelve i n  number) and Mr. Gary, the 
owner of the land, by giving him the thirteenth share settled the diffi- 
culty, and ever after I got my supply from the fishery until the canal 
dams cut off our supply totally. It was a serious damage and incon- 
venience to us, as markets for fish and meat did not exist then as now. 
The Susquehanna shad had a far more delicious flavor than any we get 
now. 

General Isaac Bowman, Samuel Moffit, and some of our Plains neigh- 
bors, having secured a landing on the Nommock at the foot of Monocacy 
Island, fitted up a fine seine and necessary boats (canoes) and caught 
half a dozen shad, having fished twice as many days. I shared two, hav- 
ing found the whisky (before my temperance days) ; others outbid me, 
determined to taste the good of their labors. I fatigue much in writing, 
being in my ninetieth year. 

Respectfully yours, ELISHA BLAGEMAN. 

LEE, LEE COUNTY, ILLINOIS, 4-12,1881. 
DEAR SIR: I was born a t  Pittston in 1796. My father’s farm lay 

along the side of the Susquehanna ltiver. I livod on the farm fifty-one 
years. In regard to the shad fi&ing, as I grew up to manhood I fished 
many days in the shad-fishing season of the different years. The first 
run was the male shad-not near as good as the female. After catching 
the first run then, if we could have a rise of water thencame the female 
-afar better quality. The female put for the headwaters of the river, 
and there would spawn ; then the old fish would come back down the 
river, and the wind would often drive them on the shore, and they would 
la$ there rotting till they stunk. People used to come down from to- 
ward Emton, Northampton County, and bring whisky and mlt, and 
trade for fish j also from the upper part of old Luzerne County, bringing 
maple sugar to  trade for shad. One man by the name of Taylor bought 
fifteen and put them in a sack after they were cleaned, shouldered them 
and walked Off with them. I have known upwards of a thousand caught 
in one day on the point of the island. As to the localities of the fish- 
eries, there was one a t  FttUing spring, about four miles from where 1 
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lived, anotrher on the point of Wintermoot Islancl, and the next on tho 
side of tlhe island between two and three miles from where I lived. They 
drew out on the beach of Bamuel Gary's farm ; mot,her just  below that, 
I think, drew out on the farm of Grandall Wilcox; another just below 
tho falls. Please excuse me now, as I have done as well as my memory 
will allow me to. We have done no fishing since Nanticoke dam was 
built. 

With regards, ISAAC THOMPSON. 

INTERVIDWS, &u. 
Stcuben Butler, a son of Col. Zebulon Butler, who led the patriots a t  

the battle and massacre of Wyoming, 1778, says: 
I was born 1789; remember the old shad fisheries in the river here 

very well ; was not a fisherman myself j after the run of shad had started 
I used to get in a boat and row up to the fishery and purchase my sup- 
ply of shad and bring them down and salt them sway. The price varied 
according to the abundance of the shad, some seasons being less expen- 
sive than others. As I recollect it, the Pettibones used to have charge 
of the fishery above Wilkes Barre. * 

Dr. Charles F. Ingham says: 
I remember the old shad fisheries in the North Branch, particularly 

the Butler fishery, which was on the bar opposite and a little above 
Union street, Wilkes Barre. Nanticoke dam was commenced in 1828 and 
finished in 1830, and I recollect that that ended our fishing. Although 
I saw shad caught below the dam by hooks attached to poles-think it 
was the year the Shamokin dam went o u t y e t  I have never heard tell 
of or seen shad being caught since that l ime above the dam. The shad, 
as I remember them, were very fine and particularly large. I have seen 
the beach, after tho drawing of the seine, for a hundred feet absolutely 
alive with flapping shad, each one reflecting the sunlight like a bLmi8hetl 
mirror. I recollect having the salted and smoked shad during the fall 
and winter, and fine delicacies they were. 

After our shad fishing was cut off, a great number of salt shad were 
brought from Philadelphia and other points, meeting with ready sale, 
on account of general knowledge of their delicacy. I believe that a t  one 
time the people knew more of salt shad than they now know of salt 
mackerel, and mor0 of smoked shad than now of smoked salmon. 

I believe that a proper shad-way could now be put in the Naiiticoke 
dam sluice-way or chute at an expense not to exceed $10,000, and prob- 
ably for less, without interfering with navigation. 

Mr. Isaac S. Osterhout Says: 
In 1820 or 1821, we caught shad in very large quantities a t  Blaok 

W&ut Bottom. I remember well I wmt with Oaptain - - 
to Wina, New Pork State, after sdt, as we had run out of that articlu 
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very esrly in the season j he had a load of whetstones and I a load of 
shad. I could have easily gotten rid of my shad on the first day had it 
not been that the Captain and I had agreed that the whetstones should 
sell the shad, and vice versa. So it was several days before we got our 
loads of salt, as the whetstones Tent terribly slow. 

In 1822 and1823 I was a t  Hunt’s Ferry, where the shad were plenty. 
I came to Wilkes Barre in 1830, the early part of the year-the saine year 
the Nanticoke darn was finished j do not recollect of any shad being 
caught after that. I recollect of a Mr. Water Greens, who came from 
New England and settled a t  Black Walnut Bottom, giving twenty bar- 
rels of shad for a good Durham cow. 

Miss Mary Ooates says : 
I was born in 1803 j came to Wyoming Valley to live in the year 1823. 

I remember very well the catching of shad in large numbers by the in- 
habitants and the cleaning of them along the river shore. I remember, 
too, that the country people came in crowds during the season from 
miles away and returned home laden with fish. I remember the anger 
of Gildersleeve’s negress one day, when it wassaid that Gildersleeve had 
made her wade out into the river after shad heads. The circumstance 
was as follows : While cleaning the shad she had cut off the heads and 
placed them on a board, saving this most delicate part of the fish for 
herself, and while she was busy the board, covered with ehad heads, 
was either pushed by some one, or drifted out into the river, when she 
waded out to get it. Do not know anything of the numbers caught. 
The people had shad from spring to spring. I do not remember of any 
shad being caught after the Nanticoke darn was put in. 

Capt. James P. Dennis says : 
I remember the old shad fisheries in the river. There was one just 

below the bridge at Wilkes Barre, drawn out on the opposite shore; 
this was called the Bowman fishery. I recollect once holding the shore 
brail of the seine ai this point, when William Alexander held the river 
brail. There was a fishery on Fish’s Island, about three-quarters of a 
mile below the bridge. 

Jameson Harvey eays : 
I was born in 1796. I remember the old shad fishing in the North 

Branch of the Susquehanna River very well. James Stewart had ~tr 

fishery opposite my place. The big haul was made at Fish Island fish- 
ery. I recollect it very well; they didn’t know how many they caught. 
After all were disposed of that could be, the rest were thrown on the 
fields, and prptty near stunk us to death; they were landed on the 
point of the island. There were two seines on Fish IRland, one owned 
by Nanticoke parties, the other by Buttonwood parties, who took turn 
about fishing. The Mud Fishery was at Steele’s Ferry; they drew out 
on Shawnee side. The Dutch fishery was below the dam on OrouplS 
place. Below Hunlock’s Creek was another, that  was called a mud 
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fishery. There was a fishery at Shickshinny. When the big haul was 
made the shad sold for a cent a piece; they sold as many as they could; 
there wasn't salt enough. In  those days they didn't salt down so much 
pork; they depended upon the shad they caught; they gave the poor a 
chance after they got all they wanted. People on the West Branch 
used to own an iqterest in the Hunlock fishery, and a Mr. McPherson 
used to come in a boat to get their fish and take them back. They used 
to come from Easton bringing salt, with which they med to 'buy fish ; 
you could get one hundred shad for a bushel of salt. Nanticoke dam 
wm commenced in 1828 and h ished  in 1830. I only recollect of one 
shad being caught above the dam since it was put in, and that was on 
the flats after a big freshet. The people used to go off the bsra with 
as many shad as they could carry; they came in from all around in 
crowds; they used to camp and salt their fish down on the benks of the 
river. Mr. McPhorson used to take his boats back to t4e Wegt Brmch 
loaded. He traded off cider, oil, and whisky. At  the time the dam 
was put in, shad were selling for 10 cents and 12 cents each. Widow 
Stewart used often to take in $30 or $40 of a night for her share of 
the haul. 

Eunlock's, Dutch, and Mud fisheries were night fisheries. Stewart's 
and Fish Island vere day and night fisheries. Farmers hauling grain 
to Easton often hauled back hundreds of bushels of salt. 

Boats coming up the river used to bring leather, cider, oil, salt, and 
iron ; going back they would take shad. 

McPherson and Hunlock owned the Hunlock fishery and had a large 
fish-souse. Hunlock got as his share from o six hundred dollars 
per year, besides all the shad he could use. used to have shad un- 
til shad came again. 

The owners of fish-houses used to have arrangements so that when 
thoy run out of salt they could dry and smoke the shad, as they now do 
herring and salmon. Some of the shad used to weigh 8 or 9 pounds. I 
saw one weighed on a wager turning the scaled at 13 pounds; about 
seventy or eighty would fill a barrel. Tho shad improved very much 
coming up the river, those caught in this valley being very much larger 
and finer than those caught at Oolumbia. I remember when Shamokin 
dam went out, the shad came up to our clam and were caught. 

The following is an extract from Miner's Ilistory, p. 200 : 
April 21, 1776.-At e Town meeking prices mere set on articles of E&, &e. : 

Winterfed beef, per lb .... ---. --.. . -. --. _-.. ..-. .--. - ..-.-. .- --.. . . . __. __. _ _ _ _  7d 
Ghad, apieoo ._.__.. -.-.. ...................................................... Bd 
Tobacoo, per lb ...__. ..--...----.. .... - ....----.----. ........__.....__._.____. 9d 
Eggs, por do5 .... --.. .. :... ---. --- -  ..---. .-----.----. ..-- ...__. ..__.. _..._ __.. 8d 

J 

[From the Susquehmna Democrat.] 

1818, April 17.--"Newark, N. J., April 7th, shad fishing. On Wednes- 
day 3 shod were caught in tho river Passaick. A pair of them weighed 
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eleven pounds, and were sold to one of our public innholders at a shil- 
ling a pound. A solitary one was caught about 2 weeks before & 
sold to the same innkeeper.” 

1819, N a y  14.-(‘ Shad are this season taken in unusual numbers ; 
they have been sold in Philadelphia as low as $4.60 per hundred, & at 
the Potomac fisheries as low as $3.” 

.1820, April 21.--“At Alexandria shad is selling for $2.50 a hundred 
and at Philadelphia they are selling for $3. In  Wilkes Barr6, notwith- 
standing the scarcity of money, they are held a t  $18.75.” 

1822, April 26.--L&We congratulate our friends on the prospect of soon 
‘ obtaining a supply of fresh shad j about sixty were caught here on 

Wednesday (24th), and yesterday (25th) upwards of three hundred. We 
learn that at Berwick they are caught in abundance.” 

The above was all I could find in a file of 14 years, 1810-1824, bearing 
upon shad. In the Fefleralist, printed at the same time, nothing wm 
found. 

H. W. 

Know all men by these presents that I, Silas Smith, of the township 
of Newport, county of Luzerne, and State of Pennsylvaniq have sold 
unto Caleb Wright, of the District of Huntington, in the county and 
State aforesaid, one equal half share of a fishery on the lower end of my 
farm, for the consideration of twenty pounds ($53.33) lawfiil money of 
Pennsylvania to me in hand paid, the receipt of which I hereby own 
and acknowledge. I hereby bind myself, my heirs, executors, adminis- 
trators, or assigns, and every of them, by these presents, to warrant and 
forever defend unto him, the said Caleb Wright, his heirs, executors, 
administrators, or assigns, the one-half of said fishery to the only proper 
use and benefit of him, the said Ualeb Wright, his heirs, executors, ad- 
ministrators, or assigns. 

In witness whereof I have hereunto put my hand and seal, this four- 
teenth day of May, in the year of our Lord one thousand eight hun- 
dred and four-1804. 

[SEAL.] SILAS SMITH. 
Witness present: 

BETSY MILLEG, 
MARGERY SMITE. 

[From Minor‘s History of Wyoming, p. 141.1 

“The month of February, 1773, had so nearly exhausted the provis- 
ions of the Wilkes Barre Settlement, that five persons were selected to 
go to the Delaware, near Stroudsburg, for supplies. * * e The dis- 
tance mas fifty miles, through the wilderness, &c. * * IC The men 
took each an hundred pounds of flour, and welcome was their return to 
their half-famished friends at Wilkes Barre. Never was an opening spring, 
or tho corning of the shad, looked for with more anxiety, or hailed with 
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more cordial delight. The fishing season, of course, dissipattod all fears, 
and the dim eye was soon exchanged for the glance of joy and the 
sparkle of pleasure, and the dry, sunken cheek of want assumed the 
plump appearance of health and plenty?' 

BEMABILS ON TEE SCARCITY OB MALE AND GRILSE. SALMON 
TEE RIVER8 OB ONTABIO, CJANADA. IN 

B Y  SAMUEL WILMOT. 

[Letter to Prof. S. F. Bdrd, U. S. Commissioner, Fish and Fisheries.] 

DOMINION O F  aANADA-l?ISCICULTURAL ESTABLISHMENT, Pol2 THE 
ARTIFICIAL PROPAGATION OF SALTEON, WHITE-FISII, TROUT, BASS, 
ETU. 

NEWUABFLE, October 30,1880. 
DEAR SIR: I desire to acknowledge with many thanks the receipt of 

some 60,000 California 6ahOn eggs. They arrived here in first-class 
condition, and art3 now all hatched out. I also notice with much pleas- 
ure the arrival a t  New Pork, and shipment to  Europe, of a very large 
lot of these ova, all of which were reported to be in very fine condition. 
This success in,*rour eEorts in connection with fish-culture, whilst it 
must be very gratifying to yourself', is likewise pleasing to me, and 
no doubt to  a11 others engaged in the industry of artificial fish culture. 
I have to  record a most peculiar circumstance in relation to our On- 

d i o  salmon this autumn. I speak more particularly of those which 
have come into my stream here. The same falling off in numbers is felt 
hare as has been the case in all the rivers and streams on the Atlantic 
coast. My reports received from tho several ofllcers in charge show a, 
wonderful falling off. At  the Gaguenay, where formerly our requisite 
supply of some 300 parent salmon were easily obtained in a few weeks 
in June and July, only some 76 could be captured during the whole sea- 
8on ; on the Restigouche, the most famous salmon river we have, only 
some 600,000 salmon ova could be gathered, whereas in former years no 
difiiculty was experienced in getting one and a half to two millions. A t  
the Miramichi and Halifax nurseries the result is not known ; no reports 
have as yet come in, but I fear a similar falling off will take place 
there as well. In  connection with the reduced numbers of salmon a t  
this hatchery, strange to say, only three males have yet been found in 
the stream j all that have been captured or have entered the reception 
house are immensely large females. 'wb have enough of these on hand 
at present to give us 260,000 eggs, but W e  have not, nor can we find in 
the whole stream, a singlemale fish toimpregxiate these eggs with, should 
we strip them. What we shall do puzzles me very much ; add to this 
the fact that the season is-about over for fish to enter the stream. To. 
day I went down the creek with one Of my men and caught some 18 
magnidceut femsllo fish on the beds in the open stream in broad day- 
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light, but could not find one male. This has been the case since the first 
entrance of the salmon this fall. There are any amount of beds; in fact, 
on many of the gravel beds the bottom of the creek is literally-ploughed 
up with the workings of these salmon, Another peculiarity is that not 
a single grilse has been seen (with the exception of one California 
grilse taken last night). In the fall of 1878 salmon‘ of both sexes and 
grilse were very numerous, quite equal to the olden times some thirty- 
five or forty years ago. In 1879 they fell oft‘ very largely in numbers, 
and this season they are much reduced from last year, with the pe- 
culiarity of all being l klse. I mention these cir- 
cumstances for your information, and they will, no doubt, appear to you 
as being very extraordinary. I can hardly venture to ask you for a 
cause, or even the theory of a cause, for this peculiarity with my fish. 
My only hopes are that when Professor Hind hears of it he, with his 
love in relation to salmbn (p&rticularly the biennial and summer-spawn- 
ing ones), will, no doubt, incubate some theory why, and how, these phe- 
nomena have occurred. 

I aim also getting puzzled in mind about your California salmon ; they 
are also turning a cold shoulder to me. The record, this season of 1880, 
is as follows : In  April last my son caught a very beautifully formed one 
in the stream here whilst fishing for some suckers, He ‘was about three 
pounds in weight; I have him yet. He has been kept in a small tank 
of spring water along with some trout, but we have never seen him eat 
anything yet. He is looking a little thin just now. One small trap-net 
was set out in the lake this season nearly opposite my stream, and dur- 
ing my absence the fishermen reported that about half a dozen small 
CaUornias were taken, from four to six pounds. About ten days ago 
a female‘California was caught in this creek (spent); length, 28 inches; 
she was terribly battered up; and last night I caught a small grilse; 
they were the most miserable specimens of fish I ever saw. Judgingfrom 
what I have read of the “ Quinnat” (having never seen a full sized adult), 
these two last ment,ionedspecimens cannot belong to that class. I should 
say they must be more like the LbXalmo scouleri,”hooked-nosed salmon, or 
‘LSalmo caltis,” dog-salmon, as each of them has three sharp hooked- 
like teeth at the extreme end of both the upper andlower jams. I have 
never seen fish with teeth so strangely shaped, nor so peculiarly placed 
in their mouths as these two fish have them. 

Before closing this letter, might I ask as a favor, whether i t  would be 
possiblefor me to obtain from you a few carp. I have some ponds which 
were originally made for nursery ponds for young salmon, but finding 
that the temperature of the water rises so high in them in the summer, 
that the salmonoid family all die, I have thought of using them for carp. 
The water, to any extent, can be supplied from the maia creek; the ponds 
cover some three awes or more, ranging from 2 to 4 feet deep. Should 
I succeed in getting a few carp, I would si3ik wells some 8 or 10 feet 
deep in them, in whioh the c a p  could sleep during the extremecold in 
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winter. The water gets pretty warm in them in summer and a good 
deal of vegetable matter is produced in them, which I think would be 
well adapted for the growth of these fish. I have raised the gold fish 
or golden carp in one of them somewhat successfully. Being desirous 
of trying the German carp, I shall feel greatlyindebted to you if I could 
get a few pairs through your kind instruniontality. 

I?. &-If you would like a specimen of our Ontario%almon in the gravid 
state, I shall be greatly pleased to forward one or more to you. I can 
only promise you two females from the causes mentioned herein. 
Should you also like to have one of the laowated, emaciated specimens of 
4‘ Uanadian Oalifornias,” I *will send it also. 

FIBHEBY NOTES FROM GILOUOESTER, MASSAaHUSETTS. 

BY S. J. MARTIN, 

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

The net fishing is dmost done for this winter. There are only three 
boats fishing with nets, Those that have nets are doing well, and those 
who have lost them in the storm will not get auy more this minter, as 
the time is getting short for net fishing. The nets which the boats had 
in the first part of the winter are used up. Nets will not last more than 
three months when they are down all the time; if they were taken up 
every morning, as they are in Norway, they would last two winters. 

We have no news from the four missing vessels-schooner Edith M. 
pew, Captain Uorliss; schooner Paul Revere, Oaptain Bently (these 
two vessels were hrtddoclring) ; schooner Bessie W. Somes, Uaptain 
Wright, one of the halibut catchersj schooner Oharles Carroll, one of 
the vessels that went to George’s. These four vessels are given up as 
lost ; they had 61 men. I hope that i s  all, The.ha1ibut catchers have 
done poorly. The last three vessels that came in did very well; they 
got 40,000 pounds each. The George’s vessels bring in smltll fares. 
The fish so far on George’s are very large-the largest that have been 
caught for eight years. There are no school fish yet. Herring axe 
abundant-five loads are in the harbor, selling at 76 cents a hundred. 
An the Newfoundland vessels are home j they ,a;U brought full loads. 
The three fish” mentioned were caught in a ood @-net in Ipswich B5y. 
They were busters-three female fish’ with no spawn in them. 

I have not much newB to write. The fishing business looks well for 
Qloucester the coming yewr. Very few fish or mackerel in the market. 

QLOUUESTER, MASS., February 27,1882. 

*Copy of mtraot (from nczoepaper) aooompanying Captain Martin’e btter.--“ Three mam- 
moth codfish were landed at Rockport last woek by BohOOnOr Alabama, weighing re- 
speotively 97, 93, and 70 ponds.” 
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FISH CULTURE FOR PBOFIT.  

B y  CHAS. E. HIESTER. 

To grow fish for profit we select those kinds that are easily kept, which 
will not require to be fed artificially,-such kinds, in fact, as will feed 
themselves. Fortunately there are quite a number of varieties from 
which to select; but the common catfish now heads the list as a profit- 
able market fish and watar properly prepared and stocked with them 
yields a larger revenue than several times its areaof the best farm land. 
This fish does not require a large supply.of water, but can be cultivated 
in any quiet runway, or pond, and in water too warm for trout. It is 
very hardy; has no diseases of any kind ; increases very rapidly and 
grows fast; is ready for market a t  a year old, and, having few small 
bones, always finds a ready sale at fair prices. In  fact the demand for 
this sort of fish, a small pan-fish without bones, is practicallynnlimitecl. 
They live on the larvae of insects and on the aquatic vegetation in the 
ponds and runways, and do not require any other food. No special 
breeding arrangements are required for them, and very little attention 
in any way, as compwed with other varieties of fish. A peat soil is 
best, and will produce more fish to the acre than any other. Last winter 
from a single runway about a hundred yards long, in soil of this kind, 
nearly 20 bushels of marketable fish were taken, that sold for over a 
hundred dollars, and more than 50,000 small fry, ioall stages of growth, 
remain in the waters. 

A.n estimate of the value of an acre of pond surface may be made n9 
follows : On proper soil 10 pounds veight of fish may be kept in less 
than 100 square feet of water, and the supply of food will be adequate j 
hence, an acre will afford over 42,000 feet of water, sufficient in capacity 
for more than 4,200 pounds of fish. This will give a, supply of 82 pounds 
weekly. Such fi8h as may be grown in a pond sell at wholesale by 
the ton for 10 cents a pound, making an annual supply worth $840. 

In connection with fish farming on level lands, fruit-growing and 
poultry farming can be carried on at the same time to good advantage. 
Parallel runways are cut through all the land it is desired to operate. 
The soil that is thrown out forms ridges or lands between the runways, 
about 2 feet above the level of the water, and on these lands plum an,d 
quince trees are closely planted. The curculio and other insects which 
make these high-priced fruit8 impracticable on the upland, here have no 
chance to work, and the result is perfect fruit. Bxperiments made dur- 
ing the past three years on a tract of land in Pennsylvania have shown 
a result on which we can base the following estimates: 
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Cost of preparing tern acres. 

Embankment 1,800 feet, at 30 cents ................... $540 
Embankmenta 900 feet, at 20 cents .................... lS0 

Runways, 10,000 feet, a t  8 cents.. .......................... 
Water-gates, 3, at $10 ...................................... 
Trees, 1,250, at  20 cents .............................. 
Planting ............................................ 50 

Extra labor, 4 men, at  $1 per day.. .......................... 1,100 

Total cost of preparing ten acres.. ..................... $3,000 

-. $720 
SO0 
30 

250 

. - 300 
Tools, hoes, screens, &e.. ................................... 60 

We are also able to get at  the annual receipts and expenses, and we 
flnd that fish culture, instead of being the troublesome, fussy business 
it is generally supposed, in reality is the simplest of all the productire 
industries, and comparatively nothing remains to be dons after the 
waters are properly prepared. 

Annual receipts frotn ten acres. 

10,000 feet of runway, 10 feet wide, 1 pound fish to 10 feet, at  

85,000 feet of pond surface ; 8,500 pounds fish, at  10 cents . . .  S50 

Poultry and eggs.. ........................................ 150 

10 cents ............................................... $1) 000 

1,260 

Total annual receipts.. .............................. $3,250 

1,250 fruit trees, plum and quince, at  $1 .................... 

Annual expenses. 

Labor, 2 men ....................................... $GOO 
Tools, hauling, &c. .................................... 20 -- 

Total annual expenses.. ............................. 620 

Net profits for one year on $3,000 invested.. ................ $2,630 

a Should the operations prove as SUCCeSSfUl on a large scale as on a 
small one, the receipts would be increased from one to one and a half 
times, which would make the 'annual net profits on ten acres consider- 
ably over $6,000. 

For a new industry this is certainly &'wonderful showing, a,nd we are 
assured that the figures are rathenwithin than over,the marks; 

F. F. 
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COD FISHING WITH GILL-NETS PROM GLOUCESTER, MASSAUHU- 
IETTS. 

B Y  S. J. MAWTIN. 

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

I will toll you last week's doings with cod gill-nets ; fish caught in 
nets last week, 90,000 pounds. Fish-are sca . I'think most of them 
have moved off the rocks. Most of the boats have had, their nets up 
for repairs. They 'Will all be get* Monday. The nets rot very fast. The 
best thing to keep them from rotfing is linseed oil. I saw some twine 
that had been put in a net last winter which is as good as ever this 
winter. Seven boats have their nets off here. That makes it better to 
have the nets in two places. They all have a better chance. I hope 
they will do bettor next week j if not, some will take trawls and give up 
the nets. 

. .  

GLOUCESTER, MASS., December 31,1881. 

CODF16R OAUUET NEAR UAPE CIIARLES, BlOUTR OF OHESAPEAIIE BAY, 
IN 1834. 

B Y  FRANCIS W. RYDEB. 

[Letter to Prof. 8. F. Baird.] 

I cut the inclosed" from the Boston Journal of February 16th instant. 
It would appear by this and other reports in the papers that codfish 
are seldom caught south of. the -Now ~ Jersey const. The following is 
what a Cape Cod boy knew about codfishing near the capes of the 
Chesapeake forty-eight years ago; 

In  the Bummer. of: 1834- I was a boy on board .the brig Calo, of Boston, 
a packet sailing between Boston and Bdtimore, and commanded by 
Capt. Franklin Percival, of Barnstable, Cape Cod. We were on our 
passage from Boston to Baltimore .and became becalmed near Cape 
Charles, Smith's Island being in sight. We had three or four fish-lines 

~- 

* Copy 6f 0strlLbt entitled "Cape Cod turkeys for Virginia.,, 
[Special diepatoh to  tho Boston Journal. J 

T!?ABHINGTON, Tebrwcpy 16. 
The United States Fish CommiGion is endeavoring to propigate codfish in Choso- 

peak0 Bayy. Some are caught by the fishermen on the coast of New Jereey, bot it  is 
very seldom that. they have ,been caug4t imide of the ~ & p e ~ .  The codfish eggs are 
brought here for hatching, and the young f$h wi? be sent to Fortress Monroe. Should 
tho predictions of Professor Baird and his associates be realized, Chesapeake Bay w31l . 
in a few years have fleets of' codfishers rivaling the oyster fleet, and will supply the 
South and Southwest with freah codfish. 
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on board, which were brought on deck and baited with clear salt pork 
(we having no other bait on board). The lines mere lowered and im- 
mediately each line had a fish. On being hauled in we found +em to 
be codfish, and for two hours we caught codfish as fast as we could 
lower and haul in our lines. We caught several hundred. A breeze 
sprang up, and we filled away for the Chesapeake. The weather being 
very warm, we dressed and split our fish and salted them in our chain 
cable boxes, having no other means to keep them. We arrived a t  Bal- 
timore the next day, and there was a great demand for our corned cod- 
fish. We had a great rush for them and soon sold out. I liave no doubt 
that codfish can be caught in the same locality to-day. It is but a short 
run from Norfolk, Va. 

* 

G BOYLSTON HALL, BOSTON, MASS., 
February 20, 1SSfl. 

B E C E N T  C O N T R I B U T I O N S  T O  POND CULTIVATION.* 
BY RIR. EBEN-DA@ITTEN. /cc 

Read at the general meeting of the Fishery Associati& of East aud West Prussin. 

In  a11 worlis on pond-cultivation, and bs all practical carp-cultivators, 
spawning-ponds of sinall extent are consiclered best snited to the pur- 
pose. 

With your permission I shall give a brief oxtrnct from the fourth re- 
port of the Fishery Association of East and West Prossia,, for the years 
1880-751, which contains a general description of pond-cultivation : 

“Tlie spawning-pond, as its name indicates, serves for the increase of 
the carp. For this purpose small ponds of :in area of one-tenth to one- 
half hectare are selected, mith a depth of water remaining as niiicli a8 
possible the saiiie a t  all times.. Such ponds are ealjy to snperintend ; 
they are quickly warmed by the sun, and furnish ample food for the 
you;og fry. Only in a few places the mater need be 1 mater deep, whilst 
its general depth should not oxaced 10 to 20 centimeters. Prop nre 
considered as dangerous enemies. For qmwning-carp well built and (et+ 
pecially as regards fins and scales) perfectlx healthy fish are selected, 
weighing from l& to 2 kilograms.” 

The a1)ove was written by Prof‘. Dr. Beiiecke, the secretary of Olir as- 
sociation, who, by his enthusiasm for, his knowledge of,  nil liis cxperi- 
ence in, pisciculture, has gained a11 almost European reputatjon. 
P fully subscribe to all he hafi said in the above quotation, but would 

remark at  the same time that I, as well as many others, have not suc- 
ceeded in raising carp with absolute certainty. The best proof of Dlie 

* ‘ I  Nouere tcichwirthschnftlloho ~~Iit~heiluo.gea.”-Tr:i:~sl~tcd from the Germno. by 
Herman Jncobsou. 

‘ 
[Prom Deutmhcr P~’iecherei-Zeitzmng, vol. 5, No. 6, Stettin, February 7,1862.1 

--- 

Bull. U. S. E. O;, 81-26 Jnly  I, 188%. 
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above will be found in the circumstance that innuinerable inquiries on the 
mbject, which, during this spring, I had addressed to niany persons in 
Prnssia, Silesia, Brandenburg, and Ponierania, were invariably answered 
negathly.  This summer, homerer, I Iiave made some interesting ob- 
servations, showing that, also, with regard to this sabject the well-known 
words of tlie greatest of our German poets are eminently true: “A11 
theory, dear friend, is gray; but green the golden tree of life.” 

Tn my garden, which is close to my house, there is a.meadow in a 
very favorable and slieltered position, which, in accordance with my 
principle, I had for some ycars used as a pond, and which was now again 
to serve for agricultural purposes. I have to go back to the preceding 
year. I n  the spring of lSS0 I sowed suitalAe seed on the black pond- 
bottom, and as early as the middle of Julie, I was enabled to mow the 
finest grass a t  the rate of about one wagon-load per atcre. The rainy 
Season, which set in soon after Julie 24, lasted, with hardly any inter- 
ruption, for seven weeks, mid on t81ie 14th August ended in a terrible 
flood, so that the beautiful meadow (10 acres in extent), which was almost 
ready for a second harvest of hay, w a ~ ,  withiii half an hour, flooded 5 
feet deep, causing me again to use it as a pond. I intended to ollserve 
also, in pond-cultivation, the change of matter which, on a large scale, 
me  had often liad occasion to notice in agriculture. Formerly I had 
always used the pond as a spawning-pond for carp, but nom I intended 
t o  use i t  as a pond for mis ing  and fattening carp. As I Bnem the qiian- 
tity of food contained in its waters, 1 this spring stocked the pouil 
with about 500 carp, weighing on an average 1 to 16 pounds each, 400 
Cyprinus orfus of diEerent size, and a, few eels, mid determined to raise 
ducks on this pond in the proportion of about 1 dnck to eacli carp. I 
succeeiied wry well, 300 clucks, 100 geese, mid 2 swans making this 
pond their residelice for the summer. It should also be mentioned that 
:L flock of young wild ducks, wliicli liad been caught in the neighbor- 
hood, were also quartered in this pond. 

Although tlierc was some ilanger that these aquatic birds might de- 
prive the fisli of much food, I fully expected that they, on the otlier 
hand, would furnish a groat ( led of other food for the carp. 1: fuuncl 
my espectations fully realized. 

1: must here reinark that while, during tho first months, the pond was 
swarming with ininiense numbers of frogs, 110th young and old, of‘ which 
the older male frogs caused a good deal of trouble a n d  clangor to the 
old carp, these frogs were in :I very short time. entirely destroyed by tho 
duclrs. The croaking of tbe frogs which, as soon as wasin weather set in, 
might be heard al l  iiiglit long, mas heard no inore. The more food tho 
duoks received the more food also fell to tlie shese of the fish. 

I soon discovered that there were in the water of the pond largo 
masses of spawn, both of tho casp aud of the Cypriiaus orfzis. I hac1 sup- 
l~osed that the l i ~ g e  nuiiiber of’ aqutitjc birds (sbout 400), especially Mle 
ducks, wonld entirely devour tho spawn. But this did not taka place, 
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at least not to the extent that I had supposed. I had daily occasion t;o 
observe how the young fry flourished, although undoubtedly many 
young fish mere devoured by the birds. The following \vas the result 
of my  observations: Last autumn, about the beginning of October, I 
had about 50,000 very fine young carp, 100 of them weighing about 2& 
pounds; of Cyprinus orfus I had only about 1,000. The weight of the old 
carp, origirially weighing 1 to 19 pounds, had increased 100 to 150 per 
cent. ; while the weight of the Cyprinus orfus had not increased quite as 
much ; and all this in the face of the fact that 300 ducks, 100 gees@, and 3 
swans, not to mention a flock of wild ducks (which are particularly fond 
of young fish), had staid on this pond all sunimer. Frog-spawn, which 
carp-cultivators, as a general rule, carefully remove froni their ponds 
a t  the most suitable time, i. e., in spring, I shall certainly put iii this 
pond, where also during the coming year carp, Cyprinus otfus, ducks, 
and geese are going to live together in peaceful harmony. Frog-spmw 
forms a good, nourishing food for ducks, and consequently it, will in- 
crease the quantity of carp-food. I considered the above observations, 
Tvhich are principally based on the change of matter (,stoE--mechsel), of 
such importance as to deem it my duty to communicate them to  my 
fellow-workers in the cause af piscicnl tnre. 

ON TIfE RACER O R  VARPETIER O F  CARP, DENYING TBE EXIST- 
E N O E O B l B L U J Z C A R P A N D G O L D O A K P .  

BY F. ZENTZ. 

[Translation. ] 

LOWER FRANCONIAN DISTRICT PISITERY ASSOCIATION, W ~ ~ R Z ~ U R G .  

EONORED SIR: To-day, a t  last, I find time to answer your inquiry 
relativo to blue carp and gold cary, and to returii the enclosure of your 
letter. 

Rfsun&: Tliere is no such fish as the l h e  cuiy, whatlier viewed 
from the standpoint of tlie naturalist or from that of the piscicnlturist, 
and we will do all in our power not to increase, without any special ob- 
ject, the nomenclature of the carp, which lins, as it is, too malty names 
and subdivisions. 

As it .cvas my oQject not to report ~ l l ~ t h i l l g  that iS not atnthentlc, I 
have reached the above result by conferring mitli several of tile in& 
experienced carptraders and carp-raisers, ~ n d  I linve likewise exam- 
ineci a largo number of different carp, some of thcm in tanks, a11 of‘ 
which will sufficiently excuse my dehy in nnswering -your lottor. 

There arc three principal 1’acOS or irarietics-iiot specin1 Icinds-of 
carp : 

W~~RZBURG,  February 13,1582. 

(I) Tho SUALE-CARP, C$’l)rinW Cfll .JiO (FrOIICh j C n r p  O O ~ V ~ ~ C I Z C ) ,  the 
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1 prototype of our wild carp, which even a t  the present day is the most 
numerous representative of our river carp. From the.Main and the 
Rhino came to North Germany. It is frequently cultivated artificially 
in ponds. 

(2) The NIRROR-CARP, the carp-7cin9, Cyprinzis rex cyprinorum, Cyjwi- 
BUS speculuna, Cyprinus naacrolepidotus, themost highly improved breed of 
carp of Central Germany, raised a t  the present time (the breed being 
kept pure) by the foremost pisciculturists of Branconia, the Upper 
Palatinate, and Bohemia. I n  its perfection it appears as a compactly 
built fish, mith a thick body and a tendency to grow large, whilst the 
bead remains small ; very voracious, growing rapidly, but, like other 
carp, according to the varying circumstances, ready for spawning in the 
third year. 

(3) TIIE LEATITER-CARP, Cyprinus nuudus, Cyprinus nlepidotus (French; 
4‘ carpe iL cui’u”), entirely nalied, a separate, well-determined race, and not, 
as Heckel and Kner think, a mirror-carp, whose scales have either not 
been properly developed, or which have fallen off from old age. Many 
of our pisciculturists make a specialty of raising ihirror-carp with very 
few sckles, and we therefore frequently find mirror-carp with only one 
row of scales, generally on the back. 

At the present time, leather-carp of a beautiful golden brown odor 
are greatly in demand in Germany ; they are never called ( 6  gold-car-,” 
bu t  invariably b L  leather-cary.” 

Pisciculturists who do not follow the fashion, still prefer the tliorough- 
bred carp-king; and i t  niust be granted that a genuine mirror-carp is a 
rmdel fish. When in the mater its back has a bluish color, more or less 
with a greenish or gray hue, more clecidedly bluish than the scale-carp 
or tlie leather-carp. The last-mentioned fish, when in tlie water, has 
only a very fttint bluish color; the scale-carp is less blue than the carp- 
king, but under no circumstances can the blue color be considered as a 
mark of difference of race. 

With regard to the gold-carp, I have already expressed an opinion 
when speaking of the leather-carp. Two years ago wo had a large num- 
ber of dead ‘( carpes d’or” in our market, which came from tlic neigh- 
borhood of Saarburg, and as to growth aiid flesh, especially as to fino 
flavor, were far inferior to our Pranconian carp. No more orders were 
given for this kind of fish, as, in spite of the moderate price, our peoplo 
did not care for it. It is thercfore not advisable to deteriorate our mag- 
nificent Central German carp races by the 6‘ carpe d’or.” 

According to all the descript’ions-for I cannot here speak from per- 
8onal knowledge-the Cyprinus kollari, C,ypriizus striatus (French; ( L  carpe 
87colZar”), is a still inore inferior fish. It is sometimes called the ‘ (gold-  
carp,” or the “gold bastard carp”; i s  principally raised in the neigh- 
borhood Of Paris and Meta, and also in Belginm, and is probably a cross 
between the bastard carp and the carp. 

I therefore see no reason why I should advocate the name “gold- 
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carp,” or why I should recommend this fish. Still less would I be in- 
clined to do this if we are to understand by that name the gold bastard 
carp, or chub (?) Carncino dorso crassior, vhich, as I read, is fouud in 
ponds and rivers in Upper Saxony. 

There are still more races of deteriorated carp : 
Cyprinus elatus (French; “ carp  hosszie” ), principally found in Italy. 
C. regina (French j (( carpe mine”). 
0. hungaricus (French; ‘I c a r p  deJ€onpic)J). 
0. acuvainatus. 
None of these will be of any interest to piscici~lturists. 
I therefore say most emphatically : Let people cease to seek after 

colored carp ! They are on the wrong road, and we ought not to be Zed 
astray in this respect by the cviclently not well-informed Americans.” 

We are therefore not able to give a history of the colored carp, es- 
pecially as the history of the European carp is still shrouaed in dark- 
ness. We know that its original home is Asia Minor and Persia, and 
that it was known to the Greeks and ltonians, but it is impossible to 
say vhcn it was first introduced into South and Central Germany and 
into France, and whethw it was the Romans mho, when entering those 
countries as conquerors, introduced it. 

There is documentary evidence tbat i t  wazs cultivated in France as w 
pond fish as carly R s  1258, and about t,he same time in Germany. I b  
was introduced into England in 1514, and into Denmark in 1660. 

Possibly I may be fortunate enough to give you some further infor- 
mation relative to the carp in some future letter; at any rate, I shall be 
on t,he lookout for further information. 

MY best thanks for the second batch of #c&o fothtiitalis, which are 
flourishing. I intend to express my thanks in a more formal manner at 
some future time. 

ltespectfully, yours, 
F. ZENTZ. 

THE PECULIAI~ITIES O F  BLUE” CARP. 

B Y  IiERR ECILARDT:. 

[Translation. ] 

The blue carp is distinguished from the other varieties of carp by its 
more, c,ompact build, its size, its blueish glittering color, when in the 
water, and its darker color when out of the water, its quiet tenipera,ment, 
and its greater capacity for taking auci assimilating food. It does not 
become fit to  spawn till its fifth year, and a t  that time weighs 7 to 12 
pouuds. I ts  homo is South Germany, especially the neighborhood of’ 
Wiirzburg and Alteuburg. I 

tion) led tho ArncricnnB W3trllJ7! ! ! 

It has been raised from Bohemian carp. 
II 

* Note in some othor handwvriting : Tho 1’cL‘ci~ is tho case! ! We (without dvil irit,eil- 
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do not kiiom anything more about it,, except that it is highly prized by 
the Wiirzburg people. I n  spite of all the inquiries I have made, I have 
nat been able to reach any certain result as to the gold-carp. I cannot 
get any €rom Prance, owing to the scarcity of spawn. I do not know 
whether there is anything mysterious abont this fish, but, a t  any rate, 
I cannot learn any data concerning it. Froin Lohmann-Witten I have 
received what pretended to be caryes d’or,” but I do not know mliat 
fish these are which have been honored with this name; I believe they 
are common scale carp. I shall shortly reopen my correspondencc. with 
Frauce, and perhaps I shall succeed. There are also bZ2ce carp of the 
leather, mirror, and scale varieties. 

ECKARDT. 

PLAN OW THE I N T E I C N A T I O N A L  F I B € L R R I E B  EXlIIIRlTJPI[ON T O  Bl3 
HELD AT EDINEUKGHI, BCOTLAND, A N D  A LPM‘J! O P  PRIZE8 T O  
BE AWARDED. 

B Y  J. A. LEONARD. 

DIWARTMENT O F  STATE, 
Was&ngtoiz, Jfarch 7, 1882. 

SIE: I have tho honor to transmit herewith, for yonrinformation and 
consideration, a copy of a despatch €ram the consul of the United States 
at Leith, Scotland, in reference to the In te rne t ioh  Fisheries Exhibition, 
which is to  be held at Edinburgh, Scotland, beginning on tlie 12th of 
April, 1882. 

I am, sir, your obedient servant, 
FREDIC. I‘. 3’RELINGHUYSBN. 

SPENCER P. BAIRD, Esq., 
Commissioner of .Fish and Fiislmies. 

[Enclosure. Mr. Leonard t o  Mr. Davis, No. 21, dated Jannary 2G, 1882.1 

PLAN OF THE INTERNATIONAL FISHERIES ESIIIBITION TO R E  HELD AT 
EDINBURGH, SCOTLAND, AND A LLST O F  I’ltIZES TO BE AWARDED. 

No. 21.1 CONSULATE OB TIIE UNITED STATER, 
Jeith, #cotland, Janzcary 26, 1S82. 

SIR: I have the honor to subinit herewith to your Department a, 
report which I have compiled regarding the arrangements made for the 
lnternational Fisheries Exhibition to be Iield in Edinburgh, Scotland, 
during April, 1882, such report including a statement of the objects of 
the exhibition, and lists of the prizes offered for ssliibits and essays, tmd 
I trust that it will be found acceptable. 

Dispatch No. 191, of date 15th July, 1881, from this Consulate to  tho 
Departmen t of State, contained a notification that the cxliibition above 
referred to would be held in Ediuburgh, in the month of April, 1883 j 
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and enclosed therein were two circulars which had beeu received re- 
garding it. 

I have the honor to be, sir, your most obedient servant', 
J. A. LEONARD, 

United Sttttes Consul. 
Hon. J. C. BANCROFT DAVIS, 

Assistant Sccrctury oJ' State, TVaskingtoic, D. C. 

[Enclosure in No. 21.1 

ISTERNATIONAL FISHERIES I.D3IIBITION TO BE HELD AT EDINBURGH, 
SCOTLAND, APRIL 12, 18e2. 

Arrangements are nom in progress for su In ternational Fisheries Ex- 
hibition t o  be held a t  Edinburgh, Scotland, commenoing on the 12th of ' 

April, IS82, and continning opeu not less than two meelrs. 
The exhibition is promoted by the lord provost, magistrates, and town 

coiuicil of Edinburgh j the IIighlaiid and Agricultural Society of Scot- 
laiild ; the Merchant Company of Edinburgh, and the Scotch Fisheries 
Improvcrnent, Association. It will be presided o w r  by El. 1E.11. Prince 
Alfred Ernest Albert, Duke of Edinbnrgli, I<. G., IC. T., IC. P., and is 
nndcr the patronage of more than a hundred of the nobility, officers, 
and distiugnished citizens of Scotland, including the commissioners of 
Scotch Salinon Fisheries, Her Majesty's iiispectors of Fisheries for Eng- 
land and Wales, the inspectors of Irish Fisheries, and the Fishmongers' 
Comlmny of Lonclou. Archibald Young, esq., of Edinburgh, coniiiiis- 
sioncr of Scotch Salmon Fisheries, is co-operating uucler the instructions 
of the secretary of state for the hornu department. 

T11e eshibition is to  incl~~clc all kinds of articles connected with or 
illustrative of the fisheries of the world, and will be open to exhibitors 
from all countries. 

The objects of exhibition :~nd subjects for essn,p are axcccdingly coni- 
preheusive, arid are included iu the follomiiig general classification : 

I. Fish, aqnmtic birds, paintings, &e. 
11. Boats and implements used in fisheries, kc .  
HI. Pisciculture, including models of zqqmratns, kc. 
IV. Fish passes, including models. 
V. Prc?servecl fish, oils, specimens of salt for cnring, &e. 
VI. Tinned fish. 
VII. Fish products, such as nianurcs, isinglass, glues, models fish 

curing yards, &e. 
VIII. Social condition of fisiiermen, moilels and drawings of harbors, 

houaes, life-bo&+ food, ClOtliiig, systems of signalizing, light houses, 
fish markets, compass~s, barometers, telescopes, &c. 

IX. History of fishing, ancient implements, literntnre 011 the sul>,ject. 
X. Pollution of rimrs, systems and appliances for prevention, &e. 
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XI. Corals, aquatic fauna and flora, shell-fish, &c. 
XI. Loan collections of any articles bearing on the above classes. 
The following prizes are offered : 

SPECIAL PRIZES FOR EXHIBIT. 

1. Specimens of tinned fish of all kinds, $25. 
2. Spccimens of dried, salted, and smolred fish of all kinds, $50. 
3. Models or plans of fishermen's dwellings, $10. 
4. Models and drawings of fish passes and ladders, $220. 
5. Nodel of the safest and handiest sailing fishing boat-hull, spars, 

6. Models and plans of piscicultural establishments, $10. 
7. Models and plans of fish curing yards, $5. 

. 8. Models and plans of apparatus for transporting live fish long dis- 
tances in sa€ety, $10. 

9. Models and drawings o€ a handier and safer rig for the boats now 
in use on the east coast of Scotland than the l u g  sail, which requires to 
be dipped a t  every tack in beating to windward, $20. 

sails, and rigging, $20. 

10. Specimens or models and plans of trawl nets, $10. 
11. Specimens or models and plans of bag, stake, and ffy nets, $10. 
12. Collections of inland fishing tackle, R20. 
13. Dish-hatching apparatus, full size, with appliances and imple- 

ments, S25. 
14. Models or drawings illustrating the best system of rendering 

streams, polluted By sewage and manufacturing refuse, innocuous to 
fish life, $25. 

15. Model of a fishing trawler, sail or steam, $30. 
1G. Eel trap for river not to interfere with other fisheries, 3%. 
17. Apparatus for catching crabs and lobsters. $25. 
1s. System of fiignalling a t  night for fishing fleets and vessels, $23. 
19. Model of machine, worked by hand or steam power, for taking in 

trawl, cable, or herring nets, $16. 
20. Improved sallmon net, cotton or hemp, for use with cable, $5. 
21. Improved herring net, $5. 
22. Models of whale boats, and of all kinds of apparatus and tackle 

used in the seal and whale fisheries, 220. 

' SPECIAL PRIZES FOR ESSAYS. 

1. On harbor accommodation for fishing boats on the east or north 
coasts of Scotland, pointing out the localities where harbors are most 
required, axid distinguishing between natural coves or bays which may 
be converted into good harbors by artificial assistance, and places where 
the harbors must be entirely artificial, $25. 

2. On the various methods of fish culture practiced in different coun- 
tries of the world, &16. 
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3. On the various methoda of oyster culture, 3315. 
4. On oyster culture in Scotland, including Orkney and Shetland, 

specifying the localities and the species and varieties of oysters most 
suitable,’ and discussing the effects of the lams at present in force, 5320. 

6. On the legislation a t  present applicable to the salmon fisheries in 
Scotland, and the best means of improving it, 5310. 

6. On the best means of increasing the supply of mussels for bait, in- 
dicating the most suitable localities for mussel beds, $20. 
7. On the natural history of the herring, with special reference to its 

migrations, $10. 
S. On the various means of curing and preserving fish at  home and 

abroad, $15. 
9. For the best description o i  the 1nean8 used for cwing and preserv- 

ing the various kinds of fish caught on the coasts of Scotland, tho Heb- 
rides, and the Orlmey and Shetland Islancls, $15. 

10. On the pollution of rivers, indicating especially tho kinds of pol- 
lution injurious to fish life, &20. 
11. On the salmon disease, &lo. 
12. On the migration of the Salmonida as affected by meteorological 

and other influencgs, 5310. 
13. Should there be a mesh fixed by law for herring nets, and, if so, 

of what size; or should fishermen be at liberty to use any size of mesh 
they please t $5. 
14. On the best method of preserving fish alive for markets, $15. 
15. On the artificial propagation of sea-fishes suitable for food, $10. 
16. On trhe breeding and rearing of fresh-water fish, $210. 
17. On the species of foreign fish most suitable for introduction into 

18. On the utilization of fish-offal, $10. 
19. On the fish supply of great cities, with special reference t o  tho 

best methods of packing and distribution, and other means calculated 
to facilitate the delivery of the fish in good condition for market, $20. 

20. On the herring brand, $10. 
21. On the food of fishes, both in fresh and salt water, accompanied 

by illustrations and preparations, $15. 
22. On the iiatural history and habits of fresh-water trout, with 

Rpeciul reference to the institution of an annual Close time in Scotland, 
and the expediency of adopting a rod license, $10. 

23. On the migration and spawning of sca-fish snita,ble for food, $10. 
24. Q angling associations, with code of rules for their management, 

28. On the relations existing between the annual migrations of sea. 

26. On the best modes of preserving ice, $10. 
I n  addition to the above prizes, medals and diplomas granted by gov- 

British rivers and waters, $15. 

$10. 

birds and the migrations Of fishes, $10. 
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ernment for the encouragement of the exhibition will bo awarded to 
deserving essayists and exhibitors. 

It is announced that no application for space for exhibits can be re- 
ceived after the 1st of March, 1SS8, and that cshibits will be reccired 
from :he 27th of March till the 4th O S  April. 

It is also announced that all essays intended for competition mnst 
be lodged with the secretary on or before Monilay, the 361 of April, 1882. 

The p1:tce of exhibitiou, Warerly Market, is an iron and glass bnild- 
ing, admirably adspted for the purpose, and furuishing a space of G,SlO 
square feet for exhibitors. 

There is every reason to believe, from the applications already macle 
for space in the exhibition, :w(l from tlie interest shown by letters of 
inquiry, that, in  addition to the exhibits of Scotlaiid and other portions 
of Great Britain, there will be a large number of esliibits from Sweden, 
Norwa~-, ltussia, Prance, Germaiiy, ancl other nations’of Europe, and a 
number of entries have already becn macle from the United States. 

Tlie occasioii vi11 be a very fiivorabk one for bringiug the fishery pro- 
ducts of our country, and its progress in fish-culture, to the attention of 
the people of Europe. 

Pull information, with copies of the regulations uqder which the ex- 
hibition is to take ploce, ancl entry forms, can be Itad from the secre- 
tary, Mr. Denry Cook, W. S., 3 George IV Bridge, Edinburgh. 

J. A, LEONARD, 
United Stntes Co?zszcl. 

FISHEIIY NOTEM BIZORE Q L O C C E B T E R ,  RIASSACEiWHETTM, CQNCERN- 
1 N G  COP), IllAllPDOCIII, IPEIIRJINCJ, IIAIAILSU‘P’, AND I78ACILLElkl3L. 

Ry S .  J. RPABZTPN. 

Of the twenty-four boats that had nets, only f i ~ e  are left. Thej- arc 
doing very wcll. The fish they get arc large and bring c?l high price. 
A fortnight ago the fish were all in one place, and that was small. The 
boats hat1 their nets set across one another ; the place was not over a 
quarter of a mile wide There they caiight a11 the fish; nom there are 
large fish all orer the bay; they are doing better with nets than with 
tralvls. Thc schooner E m m a  A. Osier came home last night to rcp i r  
nets; had a crew of ten men; shared $46 to a man; can’t pick that off 
every bush. The schooner Magellan Cloud landed 5,000 pounds of coil 
to-day, two nights’ fishing. The schooner I\lorril Boys, landed 8,500 
~ O U I I ~ S ,  two nights’ fishing; sold to-day for 3 cciits a pound; good 
morli. One of the boats is getting aome iiew nets; the inen think 
there will be good fishing all this month. The codfish on George’s are 
larger this spring than they haw been tho last teii years ; the iisli are 
fibtter this year than they hare becn for some time. There is a very 
large school of haddock on George’s; the haddock are full of s p a ~ n .  
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All kinds of fish are high; dried George’s codfish sold to-day for $G a 
quintal; dried bank fish sold for $5.25 a quintal; fresh halibut, 11 
cents a pouncl; fresh cod sold to-day for 3 cents a pound; fresh hnd- 
dock, 24 cents a pouncl; No. 1 mackerel, $20 a Sarrcl; No. 2, $12 a 
barrel. 

Tlie cod gill-net fishing is done for this winter ; only two boats are 
Ashiug mith nets and they will finish this week. It is not because. the 
nets do not fish well; the nets are worn out, ani1 it is too late to get 
new ones. 

The schooner Emiua A. Osier mas in Rockport yesterday; she had 
228 codfish in n~unber, which weighed G,5OO pounds, caught in three 
nights in nets ; they were large fish j om of them weigliecl OS and 
auother OG pouiids. Trawls were set in thesame locality with the nets. 
They caiiiiot get such fish 011 trawls. 

The George’s vessels have done well since Marcli 1 j tlierc hoi-e been 77 
arrivals with split codfish. I think they mill average 20,000 pounds to 
a vessel. If the fish were brought in round it mould make a large sound. 
The fish bring a large price $3.25 a hundred, green out of tho vessel. 
Dried George’s cod are selling at $G a quintal. 

Plenty of frogen herring arrived during the last three days j twelve 
cargoes are in the harbor now. There are herring enough to I w t  the 
fishermen till the middle of April. There are twelve more cargoes 
of frozen herrings to arrive yet j a large amount of it has befan sold this 
winter. 

The haddock fishing has been a great sucCess. They are bringing iu 
large trips from George’s yet. The amount lancled has been w r y  large; 
four vessels stoclred over $11,000, one has stoclred $13,00O--this has 
been done since the 1st of November. The miourit brought from 
George’s lias been very lerge. I think I shall try arid find out how lumy 
haddock have been caught there. I want to find out how riinuy fish 
have been caught in mts this wintor. 

The htilibut c:btchers liaw done poorly. The rcssels now going will 
not pay thcir expenses. The scliooiier Bellcroplion is given 111) its lost. 
Two of the best vessels that went after halibut are missing now. I hope 
that is all, but I fear not; I think some of them have had trouble with 
the ice, as there is pleuty of it ou the banks where they go after halibut. 

Three mackerel ressels sailed for the south the 11th day of this 
nlo11th. That is the earliest that ever a vessel went south after ni;u&- 
ere1.- Tliero jvi11 be ten ~ressels ready to sail next meek. The three 
that sailecl on tlie 11th were the schooner Edward Webster, schoouer 
Ivanhoe, schooner Nellie Rowe. Good luck attend them. 

GLOUCESTER, MASS., Nurch 16, 1882. 
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PRQGRESS AND RESULTS O F  BISYl OUIdTURE. 

GERMAN CARP. 

[From the Galveston Daily News, March 15, 1862.1 

HOPPERL, Drlarch. 14.-In Decembcr last, Pllr. M. B. Hendricks, one 
of our most enterprising farmers, obtained from the fish commissioner 
a limited number of German carp. When brought hare they were about 
one inch long. Now they are about six inches long and growing finely. 
Mr. Hendricks has expended a good deal of time and money in prepar- 
ing for this experiment, and it bids fair to succeed. He has two large 
ponds and is building a third, ad1 fed by springs on his farm. Hc has 
a fine supply of native fish, also. 

RIXFORD, FLA., ,Narclb 13, 1888. 
DEAR SIR: I am pleased to be able to report that this morning, for 

the first timc, my carp show signs of spawning. They come to the shore 
in pairs, and by threes and fours; show no signs of foar when I ap- 
proach, evidently attending to business. Will report again as they 
hatch. 

Very respectfully, yours, 
GEO. C .  RIXFORD. 

Prof. S. F. BAIRP. 

The fish above referred to were sent from Washington, November 6, 
1879. 

SUMMARY O F  FISIXXNG RECORDS, F O R  SIIAD AND ALEWIVES 
KEPT AT WEELOW BRANCII BIUIKIGRY, NORTH CARQLINA, WRORI 
1835 T O  18'14. 

B y  3. W. MILNER. 

The following tables, prepared by the late Prof. J. TV. Milner, chief 
assistant U. S .  Fish Commission, are the first of a series designcd by 
him to place on record all accessible data exhibiting the products and 
illustrating the fluctuations of our river fisheries. 

Willow .Branch Fishery, North Carolina, situated just within the 
mouth of the Chowan River, \vas one of the most valuable of the csteu- 
sive seine fisheries lying around the head of the Albemsrle. Its Tec- 
ords, running almost continuously from 1835 to 1874, present most in- 
teresting material for study: and, when taken in connection with other 
records of the Albemarle fisheries which are extant, and cotemporaneous 
moteorological observations, will probably furnish ralzluable coiiclusions 
in regard to the laws or influences determining tho great seasonal flue 
tuations in the river fisheries. 



Sumnucry of jislting rewrds for shad and aleioices, kept at Willow Branch Rshwy, Xorth Carolina, from 1835 to 1874. 

Brerage 
ier diem 
of shad. 

I I I 

Date of maxim-. Arerage 
per diemof 
alewives. 

Shad. 
Years and months. Beginning of seawn. Ending of season. ber of I 1 I ::E: 

682 
E3 
888 
130 
249 
197 
320 
208 
657 

1835.. .................. March 15 ............. May 9 ................ 
hLarch. 

March 
April 
May 

April 
May 
March 

ay 
March. 
April 
May 
March 
April 
May 
March 
April 
May 

Xarch 
Ape1 
Nay...... 

March 
April 
May.. 

1837.. .................. 
March. 

1838. ................... 

gril 
1839. ................... 

1840. ................... 

1841. ................... 

1842 .................... 

1843. ................... 

1W .................... 
?&arch 

April 
May. 

1836 March 16 ............. X i y  7 ................ 
......................................... 1. .................. 

Narch 16 ............. May 6 ................ 
.............................................................. ............................................................... 
............................................................ .............................................................. ............................................................... 

Xarch 18 ............. Nay 8 ................ 
I 

Nay 9 ................ 

Xarch 12 ............. Nay 5 ................ 

............................................................. .............................................................. ............................................................... 
March 14 ............. ............................................................ .............................................................. ............................................................... 

............................................................. .............................................................. ............................................................... 
March 11 ............. May 7 ................ ............................................................. .............................................................. 

............................................................... 
Narch 6 .............. May 2 ................ 

Mag 8 ................ 

............................................................. .............................................................. ......................................................... 
Xarch 15 ............. 

............................................................. .............................................................. ............................................................. 
March 16 ___.___._____I May 1 ................ ...................................... 1 ........................ 

April ..................................... 1 ........................ 
1845.. ................ ..I March 13 ............. I May 2 ................ May ....... ........I 1.. ................... ..I ........................ 

51 
12 
30 
9 

53 
16 
30 
7 

52 
16 
30 
6 

52 
14 
30 
8 

57 
18 
30 
9 

55 
20 
30 
5 

58 
21 
30 
7 

58 
26 
30 
2 

55 
17 
30 
8 

47 
16 
30 
1 

51 

Total of 
Shad. 

33,259 
5,441 

26, 645 
1,173 

3, 160 
9,619 
1,462 

34,1G9 

24.566 

32.204 

13,231 

7,453 

2,000 

9; 460 

2.965 
73,130 
2i, 946 
43,351 
1,833 

51,674 
26,115 

' 25,736 
873 

29,248 
12,806 
16,014 

428 

19,739 

55,784 
44,353 
11,373 

58 
31, 615 
3,941 

25,894 
1,780 

GO, 205 
21,701 
38,414 

90 
53,179 

Total of 
alewives. 

_., ... 
1,635, COO 

2i0,OOO 
1,093,100 

56.100 
7e5: 000 
258,000 

1,595,500 
90,500 

1,205, OUE 
300, 00C 

3,313,90C 
164,90C 

2,965, OOE 
164, O M  

2,148.7X 
102, 7it 

1,665,00( 
281.00( 

1,367; OTt 

1,105,55! 
17,001 

1,660, 101 
63, 001 

1,293,10l 
304.001 

1.402. 601 

244,50( 

-, ~ 

Sa; I01 
1,314,501 

4,001 
1,556,001 

I- I 
Bpril614. 

April 16-19. 

April 9-21. 

March 30-April 6. 

April 4-6. 

March 12-16. 

March 22-27. 

March 8-13. 

April 6-12 

March 22-28. 

March 31-April 3. 

Bprill3-19. 

April 17-26. 

April 23 and 24. 

April 17-19. 

April 26-May 2. 

April 16-23. 

April 16 and 23. 

April 21-24. 

April 21-28. 

April 16-22 

April 16-20. 

Alewivcs. 



~ f l t I l 7 t l a n ~  of Jsliing records for sbnd and aleiuiz'es, kept at J7iUom Brniick Fishery, Xorth Carolinn, from 1535 lo 1574-Continued. 

1645. 
March 
April 

March 
April 
May 

March. 
April 

April 
May 

Harch 
April 

March 

May 
1646. ................... 

1647. ................... 

1646.. .................. 
M3Eh 

1649 .................... 

May 
1850.. .................. 

T a r s  and months. Beginning of scsson. Ending of sc.ason. bt?r of 1 I 1 :::: 
............................................................. .............................................................. 

March 15 ............. May 1 ................ ............................................................. .............................................................. ............................................................... 
March 15 ............. April 29 .............. ............................................................ ............................................................... 
March 14 ............. May 5 ................ 

.............................................................. ............................................................... 
March 19 ............. Hay 10 ............... ............................................................. .............................................................. 

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

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

............................................................... 
March 12 ............. May 7 ................ ............................................................. 

April .  ............................................................. 
l a y  ............... I 
March 

1.- 
May ............ _-... I -  

April .............. 1::::: 1. ................. 

1681 .................... March 11 ............. ............................................................. 
April ............................................................. 

March ........... _.I._ 
April .............................................................. 
May ............................................................... 

1653.. ................. .I March 7 .............. 
March ............. .................. 
Nay ............................................................... 

1654 ................... March 9 .............. 

my ............................................................... 

1651. ................... 1 March 8 .............. 

March ............................................................. 
April .............................................................. 

March ............................................................. 1655 .................... Maroh 12 ............. . 

19 
30 
2 

46 
17 
30 
1 

45 
16 
29 
53 
16 
30 
5 

53 
13 
30 
10 
57 
20 
30 
7 

53 
21 
30 
2 

66 
24 
30 
14 
61 
25 
30 

G 
03 
23 
30 
10 
61 
20 

............................................ 
May2 ................ 

Nay 14 ............... 
............................................... 
.............................................. 

Mas G ................ .................. :::::: .................. 
May 10 ............... 

May 11 ............... 

Total of 
shad. 

31,832 
21,267 

GO 
33,117 
10.931 
22,112 

74 
21,157 
11,722 

9,435 
16,912 
6,821 
9, 'id2 

359 
47, 017 
16.999 
27,933 
2,085 

25, E82 
14,417 
11,045 

420 

I ,  664 
5,196 

103 
34,896 
17, si7 
13,620 

3,199 
37,660 
20,416 
16,3'i3 
I ,  191 

26,087 
10,996 
13,370 
3.721 

32.112 
10,132 

I?, 963 

............ 
1,527,000 

29,000 
716,650 
ti5,350 

642,300 
11,000 

567,140 
100.000 
467,140 
GPS, 400 
40,200 

540,700 
107,500 
369.816 
2 j V  Gi6 

314,lSO 
49.980 

GM; 000 
267,000 

1,105,100 
47,200 

Arcrage 
ittrdieniof 

shad. 

1,675 
509 
30 

6S9 
G43 
787 
74 

470 
732 
325 
319 
3iS 
324 
71 

867 
1,307 

931 
?OS 
454 
720 
366 

GO 
244 
3G4 
173 
51 

513 
744 
460 
226 
6'20 
SI6 
543 
19s 
445 
476 
445 
3i2 
526 
506 

Areraw 
er die; 01 
&wives. 

......... 
50,900 
14,500 
14, S i 1  
3,643 

21,410 
11,000 
12, GO3 
6, 280 

16,109 
12,9E8 
2,233 

16,023 
21,500 
7,355 
1,975 

10,472 
4,996 
7,9'.4 

5 i l  
0.198 

22,614 
6,067 

904 
13. (IO5 
9,750 

10,947 
2,48S 

15,140 
16,460 
9,177 
2,132 

14,4s3 
12,000 
15,325 
1,500 

22, 133 
26,700 
18,116 
2,360 

Date of mnsimuni. 

April 3-6. 

March 15-10. 

March 31, April 10. 

March 24-ApriI 3. 

March 15-21. 

March 12. 

March 21-29. 

March 2>31. 

April 4-6. 

March 28-April20. 

AI~wivcs.  

April 18-23. 

April 13-16. 

April %-Xq 24. 

April 10-13. 

April 27-May 3. 

April 26. 

April G-24. 

April 25-27. 

April E-Xay 2. 

April 23-Xq  3. 



1856 .................... M~rch 17 ............. Ma: 9 ................ 

May ............. .. j ._- - - -  .......................................... 
1857.. .................. 1 Nwch 12 ............. htay 15 ............... 

March ...... ..-.-..I ................................................ 

............. ................... ........................ Marc11 i - _ _ _ I  
April .............................................................. 

April ............. .!. 
Xay ............................................................... 
March .............................................................. 

............. 18%. ................... =arch 15 

............................................... 
............... May 13 

April. ............................................................ 

March ............................................................. 
April ............................................................. 
March ............................................................. 
April .............................................................. 

Nay  ............... I: 
1859 .................... March 14 ............. 

18 GO...... March 12 .............. ............. 

30 
11 
54 
15 
30 
9 

65 
20 
30 
15 
59 
17 
30 
1 2  
48 
I& 
30 
63 
21 
30 
12 
65 
21 
3c 
1C 
3c 
24 
11 

............................................... 
April 30 .............. 

May 12 ............... 

May 
March 
April 
May 

_. April 

1801 .................... 

................... 1862. 

18.300 
3,680 
2, 6’24 
4,281 

lG, 669 
1,474 

28,033 
8,l% 

17,007 
2, Y’3 

lG, 242 
5,7& 
9,238 
1,2GO 

12,002 
7, G W  
4,110 

17,125 
8,809 
6,586 
1,730 

21,101 
7,7S2 

11,4GS 
1,851 

38,280 
34,534 
3,758 .......... 

.--.- .___. .......... 
36,599 
14,315 
21,605 

679 

31,551 
5,095 

21, i74 
4,682 

17,647 
4,041 

1,994 
15,009 
3,657 
9,739 
1,613 

50,195 

.......... 

11,612 

.......... ..__. ._.. 

2,797 

....................................... .................... 
March11 .............. y16 ............... ............................................................. .............................................................. 

.......................................I ........................ 
............................................................... 

I ............... ............... Apid 7 I -  May 12 

592,900 
4G5, 000 

23,200 

93,000 

419, 700 

303,500 

509.200 

May ................... 1863. 
1864. ................... 
1805. ................... 
1866 .................... 

Maroh 
April 

........... 

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

No record kept. No record kept. ....... 
KO record kept. h’o record kept. ....... 
h’o record kept. h’o record kept. ....... ............. ................ March 12 Nay 5 55 ............................................................. 2( .............................................................. 3( 

........... 
1,5s9,000 

217,500 
1,019,500 

352,000 Niy  
1867. _ _ _  - _ _  - _ _  . - _. __. - _ _  
1868. .................. 

March 
April 

March 
A ril..... 

Xarch 
April 

May 
1669. ................... 

d y  
1870 ................... 

May 
1871 .................... 
1872. 
18’i3.. .................. ................... 

March 

. - . . - - . . - . - . 
1,144,700 

34,700 
674,000 

583,950 

42G, GOO 
123,400 
620,530 
11,630 

421,000 

436,000 

33,950 

]sa, ooo 

.............................................................. 
No record kept.. No record kept. ....... 
Uarch 16 ............. Nay 15 ............... 61 ............................................................. 1C .............................................................. 3C ............................................................... 1E 

................................... -, ........................ 1 7  .......................................................... 3c 

Xarch 14 ............. Xay 12 ............... GC ............................................................. 1 E  .............................................................. 3C 
............................................................... 1 2  

h’o rccord kept. No record kept. __.._. . 
March 17 ............. 1 Nay 10 ............... 55 ................................... -1.. ...................... 15 

Xarch 15 ............. Xay 15 ............... 62 

....................................... 1 ....................... 1 E  

No record kept. X o  record kept. .__._. . ............ 
............ 

1, G50,330 
30, G70 

610 
334 
417 
2Y3 
55.5 
lG3 
431 
406 
566 
194 
275 
337 
307 
105 
250 
427 
143 
271 
419 
219 
144 
314 
370 
382 
115 

1,063 

312 
1,438 

........... .......... ........... 
G65 
715 
720 
113 ........... 
517 

I25 
312 
284 
237 
387 
132 
2\50 
203 
324 
134 

218 

.......... .......... 
912 
1% 

19, ’;E3 
42,‘:i’? 
7 , m  
1,64G 

10,llG 
10, 333 
8,756 
1,420 

11,293 
13, 4GG 
4,157 

i G 1  
C, 873 
2,177 

GGG 
2,514 

3,223 
2,285 

985 
2,44G 
3,333 

13, G I  
4,057 

14,963 
17,640 
15, i G G  
12,547 
22,204 

........... 

........... 

........... 
!2.6,690 
10,875 
33,983 
38,666 ........... 
le, 765 
2,168 

22,466 
29,066 
9,418 
1,%7 

14,220 
6,2pG 

640 
14,033 
15, G6G 

10,342 

........... ........... 
30,006 
2,440 

April 10-16. 

March 2kApril9. 

April 3-10. 

March 14-17. 

March 2. 

April %G. 

April 7-11. 

April 10-12. 

April 13-26. 

April 5-9. 

April 7-14. 

April 7-25. 

April 21-28. 

Apri 28-May 2. 

April 15-24. 

April 11-27. 

April 25-27. 

April &May 3. 

May 5-7. 

April 20-28. 

April 23-Xay 5. 

April 21-27. 

April 14. 

April ZS-May 3. 



Suntnlary of jisliiiig wcords for shad and alewives, k q ~ l  at Willoto Branch Iriskwg, Xorth Cai.olina, front 1835 to 1874-Continned. 

1673. 
April ~ _._____._.__. 
May .__._. . . . . . . _ _ _  

1674 .___._ ~ __. .__. ._. __. 
Nmch . . . - - - . . . . - -. 
April _ _  .--. ____._ _. 
May ._...- - -  __._. *. 

Years .and montha Boginning of season. Ending of 8eason. ber of 1 I 1 ::: 
._..__._.__.__.__. ..____ ___.___ _ _ _  _._._..._.. ._. _ _ _ _  _. . . . . . -. . . . _ _  ____. . . . . ._ - -. . __. . . . - -. . _ _  ~. . 
Narch 10 . ____. . . . . - ~. May 11 . . . . . ~ - -. . . . . . . 
.____. ._____ .___ _ _  _.._ _. ._.___ __._..._.___ _ _ _ _ _ _  . -. - -. . . . - - -. ._ - -. . . . . . . . . . . . - -. . . - -. . : . - - - . . ~ ~. 

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

\ I I- 
32, M5 

1,12b 

29,672 

64,330 
14, 656 

19,076 

April 1-6. 

30 
10 
63 
22 
30 
11 

41,501 
5,697 
30, S93 
la, OS6 
17,049 
1,758 

Total of Tot+ of ale. g.egt: 
shad. 1 wives. 1 ofshad. 

976,360 1,383 
643,300 580 
943,372 490 
24,672 549 
572,300 568 
326,400 159 

Date of maximum. Arerage 
3er diem of 

dlewiros. 

April 22-May 5. 
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AN INQUIRY AS TO THE CAPTURE O F  YOUNG CODFISH IN CHESA- 
PEAKE BAY. 

B Y  J. W. COLLINS. 

WASHINGTON, Jlccrch 23,1882. 
Prof. 5. E’. BAIRD, 

Commissioner of Fisheries, Washington, D. C. : 
DEAR SIR: I herewith submit a copy of a, letter and replies to qiies 

tions concerning the capture of young codfish in Uhesapenke Bay, which 
I have just received from Mr. P. W. Savage, of Uherrystone, Va. 

Respectfully, 
J. W, COLLINS. 

CHERRI’STONE, VA., 3, 21, 1882. 
DEAR SIR: I have, according to promise, seen the party who caught 

the fish that I was talking to you about while at this place, and have 
answered your interrogations. 

Any information or assistance I can give will be gladly given. 
Very respectfully, 

Capt. J. W. COLLINS, 
P. W. SAVAGE. 

Washington, D. C. 
LIST O F  QUESTIONS AND REPLIES. 

1. Date of capture ?-Answer. Some time in June. 
2. What kind of apparatus were the fish caught in?-Answer. Haul 

3. Length of fish ?-Answer. Six to eight inches. 
‘4. The exact locality where they were takeud-Answer. A t  the mo’uth 

of Hunger’s Creek. 
8. Number of fish caught ?-Answer. Some six or eight; don’t know 

exactly. 
G ,  Were they all taken at  one time or at various dates ?-Answer. 

Thinks they were caught three or four times. 
7. Is there any doubt of these fish beiiig the true Cody-Answer. 

Some said they were [cod]; others said there was a doubt. Some fish- 
e m e n  t,ook them for pollit” or “pollock.” 

[It is very desirable to prove the existence of cod in Che,wp&e Bay 
by the possession of specimens caught there, and it is hoped that per- 
sons who capture what they believe to be that fish will forward some 
of them to the United States Cornmissione:. of Fisheries a t  W,zshington. 
Young cod were introduced in tmhe bay by tho United States Fish Com- 
mission last winter, and it is t h z g h t  that some of these have been taken 
by fishermen. It is propc!r to remark here that two SpCCiOS of halr;e art? 

seines. 

Bdl .  U. 8. P. C., 81-2G July I, 1S82.  
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known to occur in the bay, one of them very abundantly j but as these 
have only two fins on the back while the cod has three, it will be easy 
to distinguish them j young pollock, too, can be a t  once distinguished 
from cod by the long lower jaw, which protrudes far beyond the upper, 
even when the mouth is ClOSed.-~DITOR,] 

ON TJEE INSENSIBILITY O W  TI€E GERXAN C A R P  TO FREEZING. 

B Y  DR. G E O R G E  W I G G .  

[Extract fxom a letter to Prof. Spencer F. Baird.] 

I have a German carp in my office frozen stiE six times in one month, 
yet each time after six hours camme out all right; am going to put him 
into a t.ub in the garden. 

CLAY CENTER, Rlo., Narch 23,1882. 

FIRST ARRIVAL OW MACKEREL IN N E W Y O R H  IN THE SPHING OF 
1882. 

BY CAPT. J. W. COLLINS. 

[Lcttor t o  Prof. Spencer F. Baird.] 

3fr. W. A. Wilcox, writing from Boston, under date of April 1, says : 
The first new mackerel arrived in New York this afternoon. Schooner 

Nettie Rowe-new vessel from Gloucester-brings in fifty barrels; all 
large fine fish.” 

A N  INQUIRY INTO THE FIICST WOOD OF YOUNG LAHE WHITE- 
FISH (Coregonu8 clupaifonnk) 

B Y  P R O F .  S .  A. F O R B E S .  

[A lottor to Prof. Spencer F. Bsird.] , 
I write only to inform you of the successful conclusions~ of a final ex- 

perimmt relating to the first food of the lake whitefish. I kept several 
thousand in a tank in t h e  Exposition Building in Ohicrtgo, and kept 
them constantly supplied, for two weeks, with ewrxthing that R towing- 
net ofvery fine Swiss wmld take from the water of the lake. A hundred 
specimens were put into alcohol every two (lays, ancl finally all remain- 
ing were similarly preserved. During the latter part of the time thcy 
could be easily seen pursuing and catching the entomostraca. I llave 
not time a t  present to examine the fishes preserved, as I am busy with 
,other work. I have just seambad i#e intestines of ten, taken out March 
23, to get .at .some idea of !the mesult of the experiment. Taking them at 
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random, opening the intestines under the microscope, and preserving 
the contents eitlier as microscope slides or in capillary vials, I found 
that these ten specimens had eaten tmenty-four eiitomostraca, nll be- 
longing to  two species, descriptions of which I have in press, uiz: 
Cyclops thomasi and Dia9tontus sicilis-fourteen of tho first and ten of 
the second. 

Besides these I found only a few diatoms (bacciElaria) in two of the 
fishes; a little fragment of a filament of an alga in one, and three roti- 
fers (A~nurcita etriata) in another. 

I will prepare a full account of the experiment, witth a description of 
the clevelopmental conditions of the fishes when they commenced to eat, 
and a full analysis of their food, as soon as I have time to do the work. 

I am indebted to Mr. Clark for the specimens; to the Chicago Ezipo- 
sition Company for the use of the tank, and to the State of Illinois. for 
the expenses of the experiment. 

ILLINOIS STATE LABORATORY OF NATURAL HISTORY, 
Nonnnl, Ill., March 27, 1852, 

NOTES ON THE BREEDING, FOOD,  A N D  GREEN COLOR O F  THE 
0X;YTEH. 

B y  JOHN A. RYDER. 

No mollusk known to the naturalists, it appears, is consumed in such 
vast quantities as our native oyster, the Ostrea uirginica of Gmelin; hence 
its great economic importance and the scientific interest which it hi18 
recentfly awakened. It is vastly superior in flavor, sizo, and vigor of 
growth to the oyster of Europe, and is simnlatetl and approached only by 
one old Continental form which I have seen, probably the Ostrea ros- 
trnlis of Lamarck. The first attempt made in the iLrtifici4 impregnation 
of the eggs of this noble mollusk was successful in, the hands of our 
countryman, Prof. W. K. Jhooks, of Johns Hopkins University, of Bal ti- 
more, who, in 1880, published a remarlcable memoir on the subject in 
the annual report of Maj. T. B. Ferguson, one of the fish commissio~iers 
of Maryland. Professor Brooks’ triumph mas not, however, as complete 
as might have been desired, since his investigations have not yet led 
to the development of methods whereby tlio oyster could be propagated 
by purely artificial me&ns, but his success was so far beyond what ma8 
attained by Dr. Davaine in his atteinpts :tt the artificial fertilization of the 
European oyster in 1851, that Brooks’ achievement marks the most im- 
portant era in the history of the sukject. Others) as well as the writer, 
hare repeated his experiments with more or less snccess, aud tho latter 
has been able to work out a portion of the derelopmental history of ~Mya 
arenaria, olam or mail anose, using artificially impregnated eggs for the 
purpose, which mere dealt with the saiiie as those of the oyster. 

An earnest, and, i t  is to be hoped, snccessfiil effort is being made by 



404 BUl~LETIN OF THE UNITED- STATES FISH COMMISSION. 

the United States and Maryland Fish Commissions to introduce 1 he most 
approved French methods into the waters of Maryland and to supple- 
ment these by even more advanced methods, if practicable. The results 
of the observations and experiments of the writer during the last two 
years have been embodied in part in a report to the Maryland commis- 
sioner for the year 1881, which has been favorably received. Addi- 
tional papers have been contributed for the same report for 1882, and 
to the bulletin of the United States Fish Commission, bearing mainly 
upon the anatomy, fiuer structure, and development of the animal. An 

. imperfect list of the published works on the subject has also been com- 
piled by the writer; a more complete catalogue of the literature of the 
subject in all languages will shortly be published by the Dutch Gov- 
ernment. 

What has already been put upon record it will not be worth while to 
discuss, and we will therefore recapitulate only where necessary, adding 
sundry new facts not yet recorded. To our knowledge of the early de- 
velopment of the animal we have added nothing. The account given 
by Brooks for the American, by Salensky, Gerbe, Ili’ischer, and Davaine 
for the European, species, with little qualification, rem:tins the same. 
Tbe detachment of the ring or crown of vibratory filaments or cilia from 
the embryo oyster as asserted by Davaine has not been confirmed by any 
other observer. Hatschek has lately contributed some vduable re- 
searches in regard to the development of young bivalves. working, 
however, upon the embryo shipworm, his studies have 110 direct bearing 
upon the oyster, but they nevertheless throw considerable light upon 
the mode of development of the gills, upper gill cavities, liver, muscles, 
foot and nervous system of the great group to which both belong. This 
last research shows that the conversion of a part of the velum oi- ciliary 
crown abore the mouth into palps and gills, as held by Laillrester, 
does probably not take place. The occurrence of ciliary bands rnnning 
from the edge of the mantle on its iriner side to the mouth, as observed 
by the writer in spat one-eight of au inch in diameter, ’was supposed 
a t  first to confirm Lankester’s view, but Hatschek’s researches liave 
made siich an opinion untenabIe. The physiological function of‘ the 
bands was, however, elear j by the vibration of the filaments compos- 
ing them they establish currents towards the mouth, which hurl the 
food of the young spat into its spacious throat, serving in part the same 
purpose as the velum adjoining the mouth of the fry. 

Brooks has represented the freshly laic1 ova of the oyster with a splieri- 
cal nucleus and nucleolus ; the former is large, clear, and spherical, 
and is embedded near the center of the egg; the nucleolus is situated 
inside of the nucleus in a someyhat eccentric position. I do not find 
the latter spheriual, but formed as if composed of a larger and slnaller 
highly reffingent pair of spheres partly €used with each other, or of tho 
same form as the nucleoli of the eggs of Anodonta, as described by 
Flemming, and somewhat similar to those of the dipper limpet (Cpre2i- 
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duln gluucu), as observed by the writer. Some very singular figures of 
tho eggs of the European oyster in Poli's Testaem 8iciEtq published in 
1795, renders it not improbable that he may have seen this singularly 
formed nucleolus. 

The ova are not all '' ripe ?' in all cases at the same t ime in the same 
ovarian tubules. The same coudition of affairs is found in the ovary of 
the oyster as mas observed in that of Scrobicularia by Von Jhering; 
that is, while some ova were mature others in the same tubule or folli- 
cle were still very immature. The condition of the ovary varies, how- 
ever, considerably in diEeren t individuals; in some cases the most of the 
ova are ripe a t  about the same time, in others there is a greater differ- 
ence between the time of maturity of different eggs. It is also frequently 
observed that a portion of the generativo organs of the same oyster are 
much more advanced in maturitj than other p ortions. The ovaries and 
spermaries ere never entirely wasted away or atrophied, as would ap- 
pear to the naked eye. The full, enlarged appearance which is noticed 
when the generative glands are full of ripe products is often due to a 
distension of the cliicts which lead away from the tnbules or follicles, 
and when this is the case, if the handle of a scalpel is gently stroked 
over the distended ducts over the side of the animal, from its head end 
towards the posterior portion below the muscle, the ova or sperni:itozoa, 
as the case may be, can be forced out of the open end of the main offer- 
ent generative duct into the upper gill chamber of its own side, into 
which the former opens, as described in the anatomical outliiie sket;ch 
given in my report to the Maryland commissioner for lSS1, pabe 15. 

It has recently been asserted by some Dutch investigators that the 
generative products were not discharged by way of a single duct on 
eithcr side of the animal, as described by Lacnze-Dnthiers. What ana- 
tomical grounds these observers have for this statement I do not know ; 
they appcar to have been investigating the structure of the aiiiual by 
means of thin slices or soctions. The simple experiment witli a sextially 
ripe oyster, as described above, ha's invariably giren the saine result ; 
never more t h m  a single opening was found on one side from which the 
eggs were'seen to issue. So far thin sections of the oyster as obserred 
by me have not shaken my belief in the accuracy of the observntioiis of 
Lacaze.Dnthiers, nor havo I seen any evidence of three generati\-e open- 
ings and ducts on either side of the Buropean oyster, as asserted by 
Davsinc, nor is it worth while to more than notice Home's error with 
regard to the water-chAmber above the gills, which he regarded as the 
oviduct. 

A t  the time the oyster is full of s p a n ,  the generative organ completely 
envelops the viscera (liver, intestine, and stomach) except a sultill por- 
tion et the anal end of the intestine, and the hexi end of tho visceral 
mass. A11 of the deeper tUblllCS or f01lid:leS Composing t,he genwi$ti\Te 
gland trend towards, and join diroctly or indirect1~- the wain duct on 
either side of thcbody, into which they pour their products as thc latter 
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are received from the canalicular structures in mhicli they are malured. 
A t  no time do we find the generative organs quite undeveloped. If they 
are not apparent to the eye in winter, sections show the ducts and micro- 
Bcopic rudiments of germinal follicles or tubules, as a net-work of strands 
of minute germinal cells, which traverse in all directions the coarse 
superficial layer of vesicular connect’ive tissue cells, miscalled the “fat?’ 
As the breeding season approaches, the minute germinal cells of this 
net-work of rudinientary reproductive cells comincnce to grow until they 
attain the development observed in the animal when full of spawn. The 
ducts or follicles are never developed in the mantle, but  the substance 
of’ the latter map come into contact externally and superficially with tlie 
generative organs. 

I have endeavored to use in such a way 
as to avoid confusion. As soon a8 the egg has develolJed far enough to 
move about by ineam of the fine motile filarneuts with which i t  i8 par- 
tially covered, it may be considered to have reaclietl the frj- stage of 
development, and to have hatched, but i t  is to be borne in mind that 
an oyster egg does not hatch in the same sense as does the egg  of a chick 
or fish, that is, by breaking its egg shell or membrane, because the oys- 
ter egg is without a membrane such as must be cast off in the act of liatch- 
ing in the former cases. As soon as it has ceased to rove about in the 
water, and has fastened itself to some other object, it lias attained the 
stage of development linomn to oystermen by the term trspat.” 

Our researches (see Maryland Report, 1SS1) show that the dimensions 
of the fry of the American oyster a t  the time it ceases to be rrfry,” fixes 
‘itself, and becomes spat, is about one-eightieth of an inch, and at  that 
time the valves are characterized by a very remarkable symmetry, which 
is departed from as soon as the growth of the shell begius in its new 
fixed position. The niaiiner in which this attacliinent is made has not 
been learned, but it is very probable that this is accomplished by means 
of a larval byssus. Such a conclusion appears to be warranted by the 
fact that the 1arv;x: or swimming young of most of the allies of the oyster 
are provided with a byssus or threads for their temporary anchorage, 
such as may be seen very strongly developed in the adult salt-water 
mussel. 

All theorization in regard to tlie nature of the mcchanisni of fixation 
aside, however, it uow becoxlies a question of the most profound impor- 
tance for us to endeavor by experiment to. inaintain artificially inipreg- 
nated oyster eggs alive for a long enough time after they begin to swim, 
so that they niay have an opportunity to att:idi thcinselrcs. Tlie experi- 
ments of those who have hitherto worked upon tlie dovclopiuent of the 
oyster have shown us that this is exceedingly dif3cult to do, and that be- 
yond the, present’stage of our howledge and experience much still re- 
mains to be achieved. Various forms of apparatus have been tried with 
intliEerent SUCCCSS. The experiment of using bibulous paper diaphragm8 
through which the sea-water was allowed to pass was afnilure; the pores 

The terms “fry,’ and 
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of the paper soon became clogged with fine sediment, so as to stop the 
flow of water. Bolting-cloth does not hare the meshes fine enough to 
hold the eggs ; besides, it is expensive and not durable. The use of a 
membrane of filtering paper, with nickel-plated wire chth above and 
below the paper in order to strwgthen it, and forming thd bottom oE 
hatohing-boxes placed inside of another and larger box from which tlk 
sea-water was allowed to escape rapidly through an intermittently act- 
ive siphon, aid constantly run in very slowly, was found to clog, as in 
apparatus where the flow was only in one direction. Although the 
contrivance was automatic, as the outer box fHled up, the inflow into 
tho inner box with the porous bottom containing the eggs was inter- 
fered with both by the swelling of the fibers of the paper as well as 
by tlie accumulation of slimy sediment in the substanco of the latter. 
The outflow from the inner boxes through their porous bottoms was 
then impeded from the same causes, aud as the siphon emptiecl tho' 
outer box the water in the inner boxes would not fall quickly enough 
to eeect any considerable change. Filtering the water did not seem to 
help matters sufficiently to make it an object to filter a supply for tho 
purpose. Here our experiments have broken down completely, and all 
the! resiilts so far reached with such apparatus have not been of sui& 
cient value to make it desirable to repeat them in the same way, though 
they have been conducted with three dieeerent forms of apparatus. 

Recently Prof. 8. I. Smith, of Yale College, has succeeded in incubat- 
ing the eggs of Certain crustaoeans in shallow plates without changing 
the water at all, but by simply aerating and beeping it in constant cir- 
culation by means of jets of air p!aying constantly upon its surface. 
This modo of hatching appears to fulfill the requireinents of the case 
fully, as far as I can now see, and it will be of t,he greatest importance 
to test this method at  the earliest possible opportunity. By its use we 
wiII be enabled to avoid the loss of eggs wliicli woultl follow from the 
use of any method in which there is a current of water constantly rim- 
ning in and flowing out of the incubating contrivauce. 

Shoulcl we be able to artificially incubate the eggs of the oyster and 
keep them alive until the time when tho elubryos attach themselves to 
foreign objects, we will have attained such a succem as will probably 
never be paralleled in any otlier brauch of fish culture. Thu artificial 
im1iregnation of the eggs of the oyster may be accomplislied to the ex- 
tent of thousands of millions ; and, should i b  be found possiblo to  keep 
their hosts of young alive until they had passed certain critical periods 
of their embryonic existence, We would have practically SUeceetlcd inadd- 
ing so many millions of spat to those already existing, from which seed 
might be supplied for the foundation of extensive beds whore oysters 
had been proviously udmOWn. 

Brooks, in carrying hi8 f3lubryOS along for the periad of six days, en- 
countered the same difficulties 8s myself. If, as I 11;we good evidericu 
for premising, mllCn the yOUng oyster ceases its wandering habit its 
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valves nieasure one-eightieth of an inch in their longest diameter, we 
have yet to find out how old it is when of this size. When we learn 
this we will know how long it will be necessary for us to keep the young 
in the incubating apparatus. We can reach the answers to these ques- 
t i p s  only by the use of the proper sort of hatching arrangement, in 
which artificially impregnated eggs are used, being careful, of course, 
to  keep accurate records of the time of impregnation and the fluctua- 
tions of temperature of the air and water during the progress of the 
experiment. With the finer questions of the anatomy of the eiiibryos 
we will have lit,tle to do j in fact, I do not see that they will help us much 
in the comprehension of how the hatching process is to be conclucted, 
which goes without denying, however, that the experienced embryolo- 
gist must be expected to determine whether the development is progres- 
sing properly. When once the development has been carried to the 
&age of fixation the embryologists will have an abundance of oppor- 
tunity to make out the finer details of Rtructure, and let us remark in 
regard to the oyster, one of the most accessible of animals, that much 
still remains to be done by botli the anatomist and embryologist. 

Whatever may be the form of the apparatus which will finally be 
used in artificial oyster culture, it will also be necessary to provide some 
sort of cheap and effective method of providing for the attachment of 
the young fry to some substance or object which may be transferred to 
nurseries, where the spat is to undergo further development. This cultch, 
or collecting apparatus, must be suitable for immersion in the shallow 
incubating vessels among the developing fry. Clean pebbles, graded 
through a sieve of the proper mesh, at once suggest themselves as ad- 
mirably fitted for the purpose, but what is most suitable will have to be 
learned by experiment. To facilitate the study of the spat immediately 
after fixation, slips of glass and mica, arrauged so as to depend into 
the water in tho hatohiiig apparatus, would probably proride the micro- 
scopist with very young fixed stages, which could be transferred to the 
stage of the microscope without disturbing their attachments, the nature 
of which could then be readily ascertained on H U C ~  t'ransparent cultch. 

The special merit of the proposed method of artificid culture from 
the egg upwards ~ ~ o u l d  be that we could probably do without the cum- 
brous tiles, slates, &c., covered with mortar, 'such as are used abroad. 
In fact, if collectors are to be used at all after tlie French mode, it would 
seem to the writer that it would be jus t  as well to use old oyster shells 
and the cheapest possible materials strewn over arable bottoms near 
productive spawriirig oyster beds, as is pretty extensively practiced on 
the coast of New England, especially Connecticut, and, to  some extent, 
in places on the Chesapeake Bay. If any considerable advance is to be 
made in the culture of tlie oyster, it will be by a radical departure from 
a class of methods which have been in use for over ten centuries. The 
old inethod is founded on well-ascertained natural principles, and there 
is no reason why inore modern discoveries should not greatly increase 
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the effectiveness and,radically change the manrier of the propagation of 
this most valuable of all food shell-fish. Besides, the great cumbrous- 
urns of tiles, &e., involves a great outlay of labor, such as would be a 
serious item in their practical utilization in the United States, where labor 
is much more expensive than in continentt%l countries. Not only is this 
objection v;%Iid, but a still mora serious one is the uncertainty of theset 
of spat, which catches on any sort of natural or artificial cultch. In  some 
seasons the collectors will be overcrowded, in others no spat will be 
found to adhere. The same element of risk is encountered in the use, 
of old oyster sholls as cultch for the spat, and, as I have been told by 
oystermen of large experience, several thousands of dollars’ worth of 
shells may he strewn upon good oyster bottom, upon which not a single 
spat will be found at  the end of the season, thus involving a loss of both 
material and labor. I do not see that any inothod in which tiles or 
mortar-covered slates’are used will be a particle niore likely to afford a 
nidus for spat than old shells or the cheapest kind of cultch, except in 
some places wliere the letter is liable to be covered with mud or sedi- 
ment. 

This uncertainty, i t  appears to the writer, can be overcome by R to- 
tally different method of procedure. We must have the temperature of 
the water and conditions of the artificially fertilized and confined em- 
bryos under control. The uiicertainty which has hitherto attended 
opter  propagation must disappear measurably in the face of intelligent 
experiment, and it is to be hoped that in a few years we will hear of 
oyster nurseries or incubating establishments in successful operation, 
from which millions of spat will be annually bred from artificially im- 
pbgnated eggs to be sold a8 seed to planters, who will enter upon t’he 
business of oyster cultivation on an entirely new and scientifia basis. 
Whether all that we have pictured can be realized may be a matter of 
doubt with niaiiy, but a t  any rate i t  is a stage of the oyster industry 
which, if possible of attaininent. ought a t  once and vigorously to be 
striven for u d e r  t h e  auspices of Both public snd private enterprise. 
Unlike the propagation of inany kinds of fishes, the results of oyster 
culture can be watched from the earliest fixed stages onwards and pro- 
gress noted ; they do not, like fishes, move about &om place to place, but 
after fixation may be kept under observation in the same situation iuntil 
they have reached a merketable size. This is a most satisfactory fetttnre 
of the work, and ought to attract observers. 

Of no less moinent than the introduction of radically new and more 
certain methods of propagation is t h e  question, upon what materials 
ctoes tile oyster feed ‘B Horn does its different kinds of food affect it8 
flavoralid appearance 9 What are the conditions which will 1nost quickly 
bring it into a plump, marlcetdde condition B The most contradictory 
and confusing statements are mado by difl’erent persons in regard to the 
feeding habits of the animal, m d  aI”h1lous 8s some of them may at 
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first appear, many of them doubtless have some foundation in substan- 
tial fact. 

Professor Leidy, before the Academy of Natural Sciences of Philadel- 
phia, has recently stated i t  as his belief that oysters probably feed on 
the eoiispores of certain algs, such as those of Ulva latissima (sea cab- 
bage), which he knew from personal observation to be green, and which 
he thought might possibly be the cause of the green coloration of the 
soft parts of the animal frequently observed in both the American and 
European spwies, and which, I am convinced from observation, origi- 
nates from the same source j i i  both species. Very possibly the spores 
of Ulva may be the cause, but, jndging from what I have seen and 
heard from oystermen, ‘as well as from what I have read in various pub- 
lioations relating to this matter, I am not inclined to regard this as the 
only source of the green observed in the oyster. Without being able to 
state positively what it is, me may take it for granted that the color 
is of vegetable origin, and therefore quite harmless. That it is not 
copper me may be equally certain, for any such quantity of a copper 
Walt as would produce the grceu gills and patches on the mantle, such 
AS are often observed, would without doubt be as fatally poisououb: to 
the oyster as to a human being. The source of the green has recentJy 
been investigated by two French savants, MM. Puysegur and De, 
caisiie, who found that when perfectly white-fleshed ojsters were sup- 
plied with water containing an abundance of a green microscopic plant, 
the A7avicula ostrearia of Kuteing, their flesh acquired a corresponding 
green tint, These investigators also found that if the oysters which 
they had caused to become impregnated with this vegetable color were 
placed in sea-water deprived of tho microscopic green vegetable food, 
the characteristic color would a81so disappear. Whether this will fin- 
ally be found to be the true explanation remains to be seen, as some 
recent investigations indicate that i t  is possible that a green colora- 
tion of animal organisms may be due to one of three other  cause^ besides 
the one described above as the source of the green color of the oyster. 
Patrick Gecldes, in a recent number of Nccture, has pointed out that 
“the list of s~ipposed chlorophyl contnining nniinals * * * breaks up 
into three categories: first, those which do not contain chlorophyl a t  all, 
bnt green pigments of unknownfuuction (Bonellia, Idotea, do.) j secondly, 
those segetating by their own intrinsic chlorophyl (Coimolzcta, Xpongilla, 
Hydra) ; thirdly, those vegetat,ing by proxy, if one maty so speak, rear- 
ing copious alga in their own tissues, and profiting in every may by 
the vital activities of these.” The last is one of the most interesting and 
important of modern biological discoveries, that living auimal bodies 
may actually agord a nidus for the propagation of green microscopic 
plants, and not be injured but rather bebeiietited thereby. The oxygen 
thrown off by the parasitic vegetable life appear8 to be absorbed by the 
tissues of the animal, while t h e  carbonic dioxide gas tlirown off by the 
Iatter is absorbed by tho vegetable parasite, thus affording each other 
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mutual help in the processes of nutrition asd ezcretiou. This singular 
association and interdependence of the auiuml host and the vegetable 
guest has received the somewhat cunibrous name of Symbiosis, which 
may be translated pretty nearly by the phrase associated existence. 
This is not the place for tlie discussion of $he purely scientific aspect of 
this question, as already ably dealt with by Dr. liraudt, Patrick Geddes, 
Geza Xntz, and others, and we will therefore only notice their reseaiohes 
in so far as tlhey appear to have a beariug upon the origin of the green 
color of the oyster. Entz has discovered that he could cause colorless 
infusoria to become green by feeding them with green palmellaceoas 
cells, which, moreover, did not die after the death of their hosts, but 
contined to live growing and developing within the latter until their total 
evolution proved them to be forms of very simple microscopic green al- 
g%, such as Piilmella, Glaooystis, &c. (E. P. Wright). My own obser- 
vations on some green microscopical animals have been of so interesting 
a characber, tha$ I will here describe what I observed in a green bell- 
aniuialcule. Next the cuticle or skin in the outer layer of tlieir bodies, 
in a11 stages, a siugle stratum of‘ green copuscles were found to be uni- 
formly embedded, like the chlorophyl grains observed as a superficial 
barer in the cells of sonit? plants-as in Aisaeharis, for example. The same 
arraiigement of the green corpuscles had been observed in Stentor, the 
truwpet-rinimalcule, many years before, by Stein. Tliere may be para- 
sites, as observed by Dr. Entz, but, judging from their superficial po- 
sition, their globuka1* fornr, aid behavior towards reagents, the absence 
of a nuclous or of any cleavage stages, they must, it seems to me, be 
regarded as integral parts of the creatures in which they are found. 

A grass-green planari:ui, Cowvoluta schultzii, found at  Xoscoff by Mr. 
Geddes, wasdiscovered by him to evolve large amounts of oxygen like 
a plant, and %oth cliemical and histological observations showed t3e 
abundaiit presence of starch in the green cells, and thus these plenari- 
am, sud  presumably, also, Hydra, Rpongilla, &e., were proved to be truly 
vegetatirig auirnals.” Siriiilar facts have sliice been observed in rela. 
tion tobtlier green auiinals by the same naturalist. 

That the green observed in a number of animal organisms is of the 
nature of chlorophyl, or leaf green, has been proved by Lankester (see 
Sach’s Text-book of Botany, p. 687), by Iiieans of the spectroscope. A. 
W. Bennett, in alluding to Lankester’s observations, says : “Iu all 
cases the chlorophyloid substance agrees iu having a stroyg nbsorptioll 
band in the red-a little to the right or left; and except in Idotea, iii 
being soluble in alcohol, and in having strong red fluorescence, and in 
finally losing its color some time after its solution. 

The vegetable organisms which have been found to inhabit tlie lower 
fornls of life alliideci to above have been regarded as beloiigiug to two 
genera by Dr. Brandt, which he has ne’ined ~oiiclblorella and Zoijxnnthella, 
and which are probably synonymous with the genus PILi20xooio pro- 
posed by Mr. Gecides. But the latter claims to have demonstrated the 
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triith of the view that the yellow cells of radiolarians and polypes me 
d g ~ ;  secondly, the foundation of the hypothesis of the lichenoid nature 
of the alliance between algz and animal into a theory of mutual depend- 
ence; and, thirdly, the transference of that view from the region of 
probable speculation into that of experimental scien'ce. 

Hitherto no one has, apparently, noticed the occurrence of green veg- 
etable parasites in bivalve mollusks except Professor Leidy, who has 
kindly permitted me to use the facts observed by him relating to Ano- 
doit, one of our common fresh-mitter mussels. In this animal he observed 
what he regards as algons parasites, living within the cells of the tis- 
8ues of the molluscan host, larger than nuclei of the cells of the latter, 
and lodged in clusters in their paraplasm. These facts? observed a long 
time since, render it very probable that. Professor Leidy was one of the 
first, if not the first, to notice the intracellular parasitism of a plant in 
an animal. 

Amongst some oysters which were obtained from England through 
the kind offices of Messrs. Shaffer aud Bleckford, in response to a re- 
quest coming from Professor Baird, certain ones were found which were 
decidedly green. Of these the French specimens of Ostrea edubis and 
a singular form labeled L L  Anglo-Portuguese '7 had the gills of a greenish 
hue, and in some of the latter the liver, henrt, and mantle was very 
deeply tinged in certaiu parts, so much so that I decided to make as 
critical an examination as m y  resources could commaud a t  the time. 
Spectroscopic investigations gave only negative results, as i t  was found 
impossible to discern any positive evidence of chlorophylfrom the spec- 
trum of light passed through thin preparations of some of the green- 
tinted portions of oysters, some of which, like thoee rnnde from the heart, 
were decidedly green to the naked eye. There was no absorption noticed 
at the red and blue ends of the spectrum, such as is observed when the 
light which enters the slit of the spectroscope first passes through an 
alcoholic solution of leaf-green or chlorophyl. Indeed, the spectrum did 
not appear to be sensibly affected by the substance which cauFes the 
coloratlon of the oyster. No a,ttempt was made to still further test the 
matter with the use of alcoholic green solutions obtained from aflected 
oysters, as the former were not obtainable with a sufficient depth of 
color because of the relatively small amourit of coloring matter present 
in the animals. If  any of the coloring matter was derived from diatoms 
the spectrum of phycoxan thine was also not developed. Unstained 
preparations of the natural green hue were used in all of these experi- 
ments. Some unstained balsam preparations of the green portions, 
especiallyof the hearf, showed that the color, which was st first localized 
and confined to tho green cells, after a while became diflused so as to 
give the preparation 5 uniform greenish tinge. This is proof of its solu- 
ble and consequently diffusible nature. 

Pinally, in order to 6ee if the color was diie to the presence of copper, 
Prof. H. C. Levis, of the Academy of Nabural Sciences of Pbiladelphia, 
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kindly made some dclicste tests for me, using small dried fragments of 
an oyster very deeply tinged with green in various regions, especially 
in the liver, connective tissue, and mantle. The fragments were burned 
in a bead of microcosmic salt and chloride of sodium on a clean pl a t' 1llUlll 

wire in a gas flame. This test did not give the characteristic sky-blue 
flame which should have been developed hait there been the minutest 
trace of copper present. This portion of the research I since find ma3 
superfluous, as Professor Endlich, of the Smit,hsonian Institution, in 
1879, had already gone over the same ground chemically, making every 
test he could think of to learn whether there was any metallic or other 
poisonous substance present in some green oysters which had been sub- 
mitted to him by the health oficers of Washington, who supposed that 
they might contain something unhealthfiil, and should therefore be ex- 
cluded from the market. Professor Endlich, however, found nothing 
that he considered hurtful. 

Sachs, in his Text-book of Botany, p. 222, says : L L  The diatoms are tho 
only alga, except the Conjugata, in which the clilorophyl occurs in the 
form of discs and bands, but in some forms it is also found in grains, 
and the green coloring matter is concealed, like the chlorophyl grains 
in Fucaceze, by a buE-colored subst:mce, diatomine or phycoxanthine?' 

It appears, then, according to the foregoing quotation, t,hat it is not 
iinpossible for diatoms to be the cause of the green color in oysters,and 
that the objections urged by some against them as a cause of i t  is founded 
on a inisapprehension of 'their structure. I find that the liver is normally 
of a brownish-red color in both the American and European oysters, 
but that it often has a decidedly greenish cast in green ones, and that 
this is due not to B parasitic animal or plant, but to a tinction or stain 
which has affected the internal ends of the cells which line the follicles 
or ultimate saccules of the liver. This color is able to survire prolonged 
inlmersioti in cliromic acid and alcohol, and does not allow carinins to 
replace it in sections which liave been stained with that color, the effect 
of which is to produce a result similar to double staining in green and 
red. The singular green elements scattered through the connective 
.tissue remain equally well defined, and do not take the carmine dye. I 
at first believed the green cells to be lmrasitic. I also supposed that 
starch granules were appaiwit, but physical tests failed definitively to 
reveal them. Tho large and small green granulx bodies in the connect. 
ive tissue and those close to  the intestinal wall I find present in white- 
fleshed oysters, but  simply with this difference, that they are devoid of 
the geen color. It is tlierefore evident from this simplo fact that they 
cannot be of tho nature of parasites, though the color is primarily limited 
to them only. This condition observed by me in various specimens of 
Ainorican and Buropean Oysters dOCS not, however, disprove the possi- 
bility of t,he occurrence of vegetable parasites in these animals. . 

IU some very (4 poor " Palmouth oysters very iiiuch aEccted with green 
coloration the gilla, heart, and mantle were most notably colored. Some 
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of them were tinged with an unusual depth of color, so much so that 
to one unacquainted with the cause they would doubless have been re- 
pulsire, and unlikely to have stimulated any gustatory feelings. In one 
of these I found a large cyst or sack near the edge of the mantle, 
and forming a cavity in its substance one-half inch in length by one- 
fourtfh in width. The hearts of the affected specimens were found to 
h a w  their walls apparently thicker than those of unaffected ones, the 
muscular trabeculze which interlaced on the inside were found to have 
entrapped :md held in their meshes vast numbers of the loose, green 
cells precisely like those which freely escaped from the cyst alluded to 
above. These green cells were quite as independent of each other a,s 
the orclinary discoidal corpuscles in the serum of the red blood of a ver- 
tebrate. The green cells were sometimes confined to the anterior or the 
posterior wall of the ventricle, sometiines to its upper or its lower end, 
sometiines the eritirc ventricle mas so loaded with them as to render it 
quite opaque when viewed with transmitted light. These cells under 
high powers were invariably found to have about the same appear- 
ance; were of about the same size, vith a distinct nucleus placed eccen- 
trically; frequently with evidence of pseudopodal prolongations extend- 
ing laterally from the sides. The nucleus ooulcl be very nicely demon- 
strated with iodine or acetic acid as a refringent, globular body one 
six-thousandth of an inch in diameter. The dimensioiis of the cell8 
would average about one two-thousandth of an inch, or one-fourth of 
the size of the connective .tissue cells. Nom for their identification, 
which was accomplished as follows : An application of the well-known 
crucial test for starch gave a negative result. When iodine mas first 
applied to the cells in strong solution, and afterwards treated with sul- 
phuric acid, with the result that the characteristic blue reaction was not 
developed, showed that there was no cellulose mall covering them, and 
that they were not parasitic algous vegetable organisms. I n  potassic 
hydrate they underwent complete solution, a further proof of the atbsence 
of cellulose and their non-vegetable character. Their dimensions, one 
two-thousandth of an inch, is about that of the blood-cell of the oyster. 
The nucleus is in the same position as in the. blood-cell of the animal. 
Their usual occurrence in the gills and frequent presence in the heart, 
caught in the meshes of the inuscular trabecula of its wall, is almost 
positive proof of their true origin and character. Furthermore, I find 
in sections that they sometimes occlude the blood-channels, or are ad- 
herent to their walls. I n  the cyst in the mantle, as in the heart, they 
are free, and in the normal untinged heart they are not abundant. All 
of t h e  foregoing facts indicate that these green bodies are in reality 
blood-cells which belong to the animal. How they became green is not 
easy to determine without a careful ex8mination of some of the local- 
ities where such green oysters are plentiful. The fact that I found in- 
stances in green oysters where a greenish materid was found in the 
follicles of the liver, the liuing cells of which were also aEected, would 
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indicate that the color was probably absorbed from the food of the ani- 
mal, which, as we know, consists largely of vegetable matter. The 
green coloration of the liver, I am convinced, is not due in such in- 
stances to a hepatic secretion, which, by the way, is not normally of 
this color in the oyster. It is not irnpr~ba~ble that the blood-cells im- 
bibing the color from the tinged nutritive juices t,ransuded through 
the walls of the alimentary canal acquired the color of tlie food which 
has been dissolved by the digestive fluids. How to account for the 
accumulation of the green cells in the heart and in cysts in the mantle 
is also a difficult queution, unless one be permitted to suppose that the 
acquisition of the green color by the blood-cells is in reality a more or 
less decidedly diseased condition, for which we again have no ground 
in fact, since the green oysters are apparently in as good health as the 
white ones. They are found “fat” or bcpoor,” just as it may hare hap- 
pened that their food was abundant or the reverse. 
If it be objected that the green color indicates an unhealthful condi- 

tion of the animal, it may be stated that still other color variations of 
the flesh have fallen under my observation recently. What I aIIude 
to now is the yellowish, verging towards a reddish cast, which is some- 
times noticed in the gills and mantle. This, in all probability, like the 
green color, is due to the reddish-brown matter which is contained in 
much of the diatomaceous food of the animal. Mr. J. M. Carley has 
also called my attention to these variations, and was inclined to  attrib- 
ute it to t’he soil in the vicinity of the beds. But if the classical writers 
are to be trusted, to the green, yellow, and white fleshed sorts, we must 
add red, tawny, and black fleshed ones. Pliny teIIs us of red oysters 
in Spain, of others of a tawny hue in Illyricum, and of blaclr ones a t  
Circeii, tlie latter being, he says, black both in meat and shell. Horace 
.and other writers atwarded these black oysters the palm of excellence 
(O’Shaughnessy). However, the black appearance may have been due 
to an abundance of the natural purple pigineut in the mantles of the 
animal, which varies very much in different species ; some, judging 
from the dark purple color of the whoIe inside of the shell, must hare 
the whole of the mantle of the same tint. The amount of color in the 
mantle, especially at its border, varies in local varieties of both the 
American and European species, as may often be observed. 

As to the culinary value of green oykters my own experience has 
indicated that as far as their taste is concerned they are not psrceptibly 
inferior to the white-fleshed ones. While in Dew York recently I was 
enahled, through the kindness of Mr. J. M. Carley, to test the com- 
parative eating qualities of the two sorts pretty satisfactorily. Wlicri 
stewed, no di&?rence was perceptible to the taste, and not the Blight- 
est suspicion of an acrid metallic flavor could be detected, such as 
would have undoubtedly been perceptiblo had copper been present in 
poisonous quantities. Professor Leicly about tho same time t’ried a sim- 
ilar experiment with the same result, concluding that the difference in 
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quality between the white and green fleshed sorts mas imperceptible to 
the taste. In conversation with a restaurateur quite recently, the latter 
volunteered the information that he was in the habit of selecting tho 
green-fleshed oysters for his own eating, declaring that they were per- 
ceptibly superior, in his estimation, to the white ones. This is the only 
instance that has come to my knowledge where the preference was given 
to the green oyster, as appears to be the case in England and on the 
Continent. 

Without having made any special effort to collect data regarding the 
occurrence of green oysters on the coast of the United States, I may say 
that they ere probably quite as common here as in Europe, and that 
the cause is the same j at any rate it is certain that many more ‘I greened” 
oysters are consumed in the restaurants of eastern cities than is gener- 
ally supposed. During the last three years I hare found that they 
occur almost everywhere along the eastern coast. Amongst the locali- 
ties may be mentioned, Lynn Haven Bay, York and Hongres Rivers, 
Virginia. I hare  been told that they occur along the Atlaiitic coast of 
Maryland and Virginia, as at Chincoteague Island, for example. I am 
informed by Mr. Carley that they also occur in New York Bay and Long 
Island Sound ; in fact I have seen some from those localities. A Phila- 
delphia dealer also tells me that they occur on the coast of New Jersey, 
both in the vicinity of New York and along the Rontherii portion. I 
have met  with them in a number of instances in saloons where i t  was 
impossible to trace them to the beds whence they came. I n  every case. 
they presented the same appearance as those which I have seen from 
abroad. The European oysters which have fallen under my observa- 
tion, and which were most affected, were the French, Palmouth, and 
Portuguese sorts. 

The most important glandular appendage of the alimentary tract of 
the oyster is the liver. It communicates, by means of a number of wide 
ducts, with somewhat plicated walls, with a very irregularly formed cavity, 
which we may designate as the stomach proper, in which the food of 
the animal comes into contact with the digestive juices poured out by 
the ultimate follicles of the liver, to undergo solution preparatory to its 
absorption duriug its passage through the singularly-formed intestine. 
If thin slices of the animal are examined under the iuicroscope, we find 
the walls of the stomach continuous with the walls of the great ducts 
of the liver. These great ducts divide and subdivide until they break 
up into a great number of blind ovoidal sacs with longitudinally folded 
parietes, into which the biliary secretion is poured from the cells of their 
malls. A thick stratum of these follicles surrounds the stomach except 
at its back. It is not quite correct to  speak of the liver of the oyster 
as we speak of the liver of a higher warm-blooded animal. Its function 
in  the oyster is the same as that of tliroe different glands in us, viz, tho 
gastric follicles, the pancreas, and liver, to which we may possibly add 
the salivary, ma,kiiig a total of four in the higher animals which are 
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represented by a single organ in the oyster. In fact experiment has 
.shown that the secretion of the liver of sollusks combinas characters 
of at least two if not three of the glandular appendages of the intestine 
of vertebrated animals. There are absolutely no triturating organs in 
the oyster for the comminution of the food ; it is simply macerated in 
the glandular secretion of the liver and swept along through the intes- 
tine by the combined vibratory action of innumerable fine filaments 
with which the walls of the stomach, hepatic ducts, and intestine are 
clothed: In this way the nutritive matters of the food are acted on in 
two ways : first, a peculiar organic ferment dorived from the liver re- 
.dnces it to a condition in which it may be absorbed j secondly, in order 
.that the latter process may be favored it is propelled through an intes- 
tinal canal, which is peculiarly constructed BO as to present as large au 
amount of absorbent surface as possible. This is accomplis>ed by a 
double induplication or fold which extends for the whole length of the 
intestine, the cavity of which, in consequence, appears almost crescent- 
shaped when cut across. On the coiicave side, the intestinal wall 011 

its inner face is thrown into numerous very 11arrow, longitudinal, and 
interrupted folds, which further increase the absorbing surface. Such 
minor folds are also noticed in the stomach, and some of these may even 
liare a special glancliilar function. There are no muscles in the ~valls 
of the intestine as in vertebrates, but the sole motive force which propels 
the indigestible as well as digestible portions of the food through the 
alimentary canal is exerted by the iiiiiumernble vibrritory cilia with 
,which its inner face is clothed. 

This apparatus is admirably suited to render the microscopic life found 
in the vicinity of t.lm animal a~ai lable  as a food supply. The vortices 
created by the iiinumerable vibratory filaments which cover the mantle, 
gills, and palps of the oyster, hurl the microscopic edible hosts down 
tho capacious throat of the animal, to undergo conversion into its sub- 
stance, as described above. The mode in which the tissues may become 
tinged by the consumption of green spores, diatoms or desmids, it is 
easy to infer from the foregoing description of the digestive a8pparatns 
of the animal. The colorless blood cells, moving in a thin liquor san- 
guinis, would, judging from their amcebiform character, readily absorb 
any tinge acquired by the latter from the intestinal juices. The color 
in thorn is, however, homogeneously clistributed through the substance 
of the green cells, and is not due to the presence of any organisins or 
particles within them. NO bacteria or putrefactive organisms were ever 
observed by me in opters  except in such a s  mere spoiled or putrid. 

I: have discussedv iu anothor place, in a clesultory way, the microscopic 
marine fauna of the Cliesaimlte %y, mliere I have been engaged upon 
the study of the oyster under the auspices of the United States mid 
Maryliand Fish Commissions, but what 1 h a w  dolie liaa been simply pre- 
liminary, and necessarily incomplete. Before we are re:dy to deal with 
tho matter on which the oysterJfeeds, we closire A more perfect acqnaint- 

Bull. U. S. F. C., Sl-27 AUg. 43, 18 8%. 
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ance with the microscopic life which grows upon the oyster beds and 
swims about in the adjacent waters. From the fact that the lower forms 
of life in fresh mater often appear in great abundance one year, while in 
the next, from some unexplained cause, none of the same species will be 
found in the same situakion, Ne may conclude that similar seasonal vari- 
ations occur in the facies of the microscopic life of a given oyster bed 
and its vicinity. Such yearly variations in the abundance of microscopic 
life are probably the causes of the variable condition of the oysters taken 
from the same beds during the same season of different years. Violent 
or sudden ’changes of temperature are probably often the cause of the 
destruction of a great amount of the minute life upon which the oyster 
feeds. Backward and stormy seasons probably also2ffect the abundance 
of the microscopic life of the sea. All of these questions have, however, 
as yet, been scarcely touched, and, judgiug from the disposition of many 
of our sfudents of zoology to be content merely with a. description of 
new species and the compilation of lists, instead of also entering into 
the life-histories, relative abundance of individuals, amd the influence of 
surrounding conditions upon the forms they study, it will take some time 
yet before we get the information so much desired. When we arrire at 
this knowledge we will know why it is that oysters taken from a certain 
bed are in good condition for a season or two, and then for one or inore 
years are found to be watery and of poor quality, as well as why it is 
that the oysters of certain beds, which for years have had a high reputa- 
tion for their fine qualities, are suddenly found to be more or less green 
in the beard, as I have been informed is now the case with the oysters 
of Lynn Haven Bay, Virginia. 

Speaking of the abundanco of the Navicula ostrearius Kutzing, Mr. 
Cenjnmin Gaillon, in 1820, said that they inhabit the water of the tanks 
or (6 parks” in which the oysters are grown in France in such immense 
abundance at  certain periods of the year that they can only be conipared 
to the grains of dust which rise in clouds and obscure the air in dusty 
weather. Dr. Johnston, speaking of the French oysters, says that, “in 
order to communicate to them a green color, which, as with us [in Eng- 
land I, enhances their value in the market and in the estimation of the 
epicure, they are placed for a time in tanlrs or ‘parlrs,’ formed in par- 
ticular places near high-mater mark, and into which the sea can be ad- 
mitted a t  pleasure by means of sluices; the water, being kept shallow 
and left a t  rest, is favorable to the growth of the green C‘onferva. and 
J7Zvce, aiid with these there qre generhted at the same time innumerable 
crustaceous animalcules, which serve the oysters for food and tincture 
their flesh with the desirable hue.” Without stopping to criticise the 
statement regarding the crustaceous food of the oyster, the Soregoing 
extract gives us some hints regardiiig the advantages arising from the 
mltivation of oyAters in more or less stagnant water, in which, as in 
the French parks or claires, an abundance of microscopic life would be 
generated in consequence of a nearly uniform temperature, higher in 
the early autumn months at  least than that of the water of the open 
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sea, where cold currents also would tend to make it still less uniform, 
aucl thus interfere with the generation of the minute food of the oyster. 
I n  other words, it would appear that the effect of the French method is 
to furnish the best conditions for the rapid and constant propagation of 
an immense amount of microscopic food well adapted to nourish the 
oyster; that, unlike oysters exposed to a rapid flow of water on a bot- 
tom barren of minute life, they grow and quickly attain a saleable con- 
dition. 

In  this country narrow coves and inlets with comparatively shallow 
water appear to furnish the best conditions for the nutrition and growth 
of oysters, and according to my own meager experience these are the 
places where we actually find the minute animal and vegetable life in 
fhe greatest abundance; and, as might have been expected, the oysters 
planted in such situations appear to be in good condition early in the 
autumn, long before those which are found in deepqr, colder, and more 
active water, where their microscopic food has less chance to multiply. 

As to the influence of brackish water in improving the condition of 
oysters, let me observe here $bat thobe who hold to that opinion appear 
to forget to bear in mind the fact that brackish water beds are often in 
the case just described. Being in shallow, relatively quiet water, an 
abundance of food is generated, which is rapidly consumed by the ani- 
mals, which quicldy brings tho latter iuto condition, the brackish state 
of the water getting the credit of the result. 

I n  my report to Ma& T. B. Ferguson, I stated my belief in t'he prac- 
ticability of establishing Permanent oyster banks or ridges. During the 
last summer, in the Cherrystone River, Virginia, I saw my idea practi- 
cally realized. A heap of shells in the river had been scattered so as to 
form a low, solid elevation, which was alternately covered and uncov- 
ered by the rise and fall of the tide. Upon this spat had caught in  such 
multitudes and grown, until the whole in two years was as completely 
and solidly corered by living, natural-growth oysters as any natural 
bank I had ever seen. The desirability of using the poorly-grown stock 
from natural and artificial banks a8 L6seed77 for planting appears 
reasonable, and could no doubt be made profitable where banks of suf- 
ficient extent could be established from which a supply of seed oysters 
could be obtained. 

SMITHSONIAN INSTITUTION, 
Waskington, Apf $118, 1882. 

NOTES ON THE FISPiEItIES OF QIAWCJESTER; M A S S A C ~ I I U ~ E T T ~ .  

B y  S. J. MARTIN. 

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

The cod net fishing is dono for the year. The amount of codfish 
caught in nets during. this winter mas 640,000 pounds. If the codfish 
had been plentiful the catch would have been very large. 
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There have beeu 25 boats fishing with nets. The average was 20 nets 
t o  a boat. Some of them stopped fishing with nets the first of March. 

The mqjority of the haddock-catchers have stopped fishing for this  
year. Five of the largest, however, will continue fishing for haddock 
during the summer. %he haddock-catchers hare all done well this 
winter. 

I will tell you some of the stocks. Schooner Mystic stocked $17,576.44; 
schooner Reporter stocked $15,300 ; schooner Martha 6. stocked $12,G00. 
.These are the three largest. The average stock of the fleet is $9,000. 
The price for haddock has been high all winter. Some of the wasels 
have b p n  offered $1.80 per hundred until the 1st of June, for all they 
could catch. They refused that price. They think they will do better. 

The George’s fleet has done very well. The price for salt fish is high, 
$3 a hundred pounds out of the vessels. All the fish the vessels have 
brought in this spring have been split. No round ones a6 in former 
years. The halibut catchers have fetched in sonie good trips recently. 
‘They have made large stocks. The price for halibut, a8 well as for all 
kinds of fresh fish, has been good. Halibut sold yesterday a t  7 ceuts 
per pound; cod, 3 cents per pound; haddock 2 cents per pound. These 
are high prices for this time of year. 

They are catching some herring in the harbor; that will start the 
small boats. 

I am sorry to say there me two more vessels missing-two of the 
George’s fleet. They have been gone six weeks. The owners hare. 
given them up. The mackerel fishing loolis well for tho year to come. 
No old mackerel in the market. All kinds of fishing look well for this 
Sear. 

GLOUCEBTER, MASS., April 9,lBSS. 

I send the amount of fish taben a t  Gloucester during the month of 
April : 
George’s cod (salt fish). .................... . . . . . .p  ounds. . 2,114,000 
George’s halibut. ................................. -do ,  ... 38,000 
Western bank codfish ............................... do,. .. 2,128,000 
Western bank halibut.. ........................... .do.. .. 30,800 
Grand bank halibut. ............................... do.. .. 407,000 
Haddock (caught on George’s) ...................... do. ... 205,000 

Cod (shore). ...................................... .do. ... 107,100 
107 
96 

200,000 

men ......................................... .barrels.. 275 
GLOUCESTER, MAW, May 3,1882. 

Haddock (shore), ................................ .do. ... i83,soo 

Imported fish (dried haddock). ................... quintals. . 
Imported fish (dried hake) ........................ .do.. .. 
Herring (frozen). ............................... number .. 
Herring (fresh) caught at Gloucester and sold to 6he fisher- 
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TEIE C A P T U R E  O B  SHAD A T  ISLES O F  BNOALB, N E W  IfAMPBHIBE.. 

B Y  CEDRIC LAIGMTQN. 

I have just arrived home, and the first thing I have clone was to make 
inquiries in regard to the si;'Wl. Haby, our liead boatman, assures me 
that i t  is a fact that the shad were taken here last August. He informs 
me that Josiah Randall took them in his seine off' Lounging Island to 
the number of 10 barrels the latter part of last Angust. Jim Haley 
also informs me that Samuel Bobineon, in the schooner Can't Come It, 
sonic years ago off Pork Bea%h, in August, took over 90 barrels of shad 
in his seine. 

APPLEDORE HOUSE, 
Isles of Nwals, Portsmouth, I?. H., April 3, 18S2. 

THI3 INTROlDUCTIQN QF LAND-LOCICED SALPION INTO WOODHULL 
P A P C E ,  NEN' YOPEN, AND TP P E  SUBSEQUENT C A P T U R E  OF BIOME 
O F  T N E P I .  

B Y  SETH GREEN. 

[Lottor to Prof. S. F. Bnird.] 

Two years ago I sent 9,000 land-locked salmon to Bishy Lake, in the 
north .woocls. When they gotlto Woodhnll Lake itwas dark; t81ie carry 
from there was over a roiigh road, and the cane had to be curried on 
the men's badw the rest of the journey. They built a fire and camped 
on the shore of the lake. The weather was very warm and their ice was' 
gone ; the water got so warm that the fish began to st1fti.r and they saw 
they were going to lose them. They rowed them ont in the  middle of 
the lake and put them in tho lake. I did not expect to hear from tliein 
again, as they were, many of them, in bacl condition, and I did not think 
the lake a very farorable one for that kind of fish. 

Last week there was a guide liere from the Bisby Lakes to get yoixug 
fish ; he said they were taking a good many land-locked salmon in tho 
Woodhull Lake. One man caught five in o m  day. They are 18 inches 
long, and weigh one and one-half pounds each. I saw o ~ i c  of them, arid 
it \vas 8 fine and well-fed fish. This is the first we have heard of tho 
]ancl-locked salmon that we have planted. Bnt now I a'm sure wo will 
he:1p from more of them. There may be plGnty of thorn in tho waters 
that we have put them in, and no one has fished for thorn that Isnow how 
to  take them. I espect to try S O I U ~  of the waters this season, and have, 
110 doubt will take thorn and teach the people how, aud giye D good 
rcbport. 

NEW YORR STATE PIsEERY C'OXMMISSION, 
OBce of the b'uperintendcrzt, Rochester, April 22, 1882. 
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A D D I T I O N A L  O B S E R V A F I O N S  ON THE R E T A R D A T E O N  O F  TIHE DE- 
V E L O P m E N T  OB3 THE OVA O F  THE SZKAP). 

B Y  JOHN A. HYIDER. 

The following data supplement and confirm in a somewhat remark- 
able manner the arguments put forth by the writer in an article on the 
retardation of the development of the eggs of the shad, published in this 
Bulletin, pp. 177-19O,lS81. The facts there recorded were the results of 
experiments carried out with the help of apparatus specially designed 
to artificially lower the temperature of either the air or water in which 
the eggs were hatched. The value of the present series of observations 
depends entirely upon the +act that no artificial means were resorted to 
for the purpose of lowering the temperature, but that the eggs experi, 
mented upon, obtained, as they were, as early as the 9th day of April- 
were, in consequence of the then prevailing low temperature of the water, 
subjected to no extraordinary or artificial condition arising froin the use 
of a complex wa ter-or air-cooling apparatus. The temperature of the 
water of the Potomac during the progress of the incubation of the eggs 
in question was at  times as low as 480 Fahr., but as a rule the water 
then in use in the McDonald hatching jars, the apparatus utilized in the 
experiment, fluctuated only between 500 and SGO Pahr., and even then 
very graclually, as the variation during any one period of twelve hours 
was rarely more than l o  Pslir. There was agradual but very slight rise 
in the temperature of the water from the beginning to the end of the 
experiment, which covered seventeen days. This gradual rise was cov- 
ered by six or seven degrees Fahrenheit, as already stated. The average 
temperature of the water for the whole period was 5YgO Fahr., which, 
as we see, was only a little above the ( 6  danger point," 520 Pahr., if we 
may so call it, as indicated by my observations mado in associ a t' ion 
with Mcssrs. McDonald and Olark last year. The results of this experi- 
ment have shown us that it is possible to retard the development of 
shad ova so as to prolong tho period of incubation for a period five 
times that normally occupied in the process in the height of the spamn- 
ing season, or for almost fifteen days. During my somewhat extended 
observations on the eggs of this specie&, no such length of time of in- 
cubation has been recorded, nor has any one, to the best of my kno~vl- 
edge, recorded the fact that under such conditions of temperature tho 
progress of the evolution of the embryo was perfectly normal, as was 
the case in the instance now to be described. Several persons have in- 
sisted that shad ova developing iu too low a temperature would be found 
to be imperfeot, especially the eyes, which, it was said, did not appar- 
ent,ly develop at  all. The lowest temperature in which I have seen 
shad ova develop normally was 490.6 Fahr., as recorded in my report of 
the experiments during the spring of 1881. Neither in those nor in tho 
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embryos which are the subject of this paper was any abnormality ob- 
served in the development of thseyes or optic vesicles. 

Now for the history of the progress of the experiment and the ova. 
The latter mere taken at one of the Potolnac stations organized upon 
the plan proposed by Colonel McDonald. They were impregnated on 
the 9th of April a t  7 p. m., and brought to the Armory on trays and 
spread out on damp cloths by spawn-taker Jones. They were placed in 
one of the McDonald jars on the morning of the 10th of April, but, un- 
fortunately for the fullest fruition of our hopes, during the night’, owing 
to an accidental occurrence or to the meddlesomeness of some irrespon- 
sible busy-body, too large a supply of water was turned on, causing the 
largest proportionof the eggs to be thrown out by way of the escape pipe 
of the jar. What were then left, amounting to probably two or three 
thousand, had to suffice for the material for this account of their de- 
velopment. 

On the 11th of April, the temperature of the water was57OFahr. It 
had been about the same or a little lower on the 9th and 10th ; the water 
of the Potomac, from which they were obtained a t  Perry Landing, mas 
011 those dates as low as 480 Fahr. On the 12th, the thennometer in- 
dicated a temporatlure in the hatcliiug apparatus ranging from 500 to 
510.5 Fahr. On the 13th, the temperature ranged from 510 to 520 Fahr. 
This was the fourth day, and sketches taken from the eggs a t  this t ime 
shomecl that the blastoderm was jus t  about to close, a condition ordinar- 
ily attained in a temperature of 740 Fahr., in somewhat less than 24 
hours. On the 14th of April, the temperature was 520 to 530 Fahr. j 
on the 15th, 53O ‘I”ahr. ; O u  this, the sixth day, the tail began to bud out. 
On tho lGth, the teniperature was the same as on the previous day, and 
the tail had, by this time, tlie serontli day, grown to about one-third 
tlio length of that of the just-hatched embryo. On the 17th, tho tem- 
perature was 530.8 h h r .  ; on the 18th, 510.5 to 520 Fahr. ; on the ll)th, 
5.30 to 630.5 Fahr. ; dpvelopmerit still norinal. On the 20t11, the tem- 
perature ranged from 630 to 540; on trhe 21st, 550 to 550.5 Falir., and 
about tliis time, or on the twdf t l l  day, the exes began to show the first 
signs of pigmentation, becoming a shade darker than hitliurto, verg- 
ing toward brown. On the 224  the temperature of the water was 560, 
falling to 550.5 Fahr. j on this, the thirteenth clay, a few began to hatch; 
the eyes were now fully pigmented aucl normal in their rlevelopment. 
0 x 1  the 23d, the temperature of tho mater was 550.5 to 540 F a h .  011 
tho 24th, the temperature was from 640 to 540.5 Falir. During 
the 23(1 ancl24th days of April, the hatching continued, most of the 
embryos having ruptured their inolosing membranes on tho 24th of 
April, or tlic fifteenth day Of inCubation. o n  tho 25th, the temperature 
rariged between 540.5 to 550 Fahr., and on t’hirJ date, or the sisteenth 
day, a, few of the ova still remained unhatched. On the 2Gth, the tem- 
perature was 550 Fahr., all af tho ova were now hatched, a i d  no ab. 
normalities of any Bort ~ W O  noticed. The eubrxos, however, were for 



424 BULLETIN O F '  TIIE 'UNITED STATES FISH COMMISSION. 

the most part lost, owing, as I think, to tlie circumstance that tho water' 
was allowed to flow too rapidly and violently through the hatching jar. 

The behavior of the liatcliing jar was inost admirable, but would have 
been still better had there been a litrger quantity of eggs put into the 
apparatus. Tlie most meritorious feature of the apparatus is the almost 
eiitire non-development of the saproleguious fungus, which causes so 
great a iriortalit,y in some other forms of hatching contrivances in wliioh 
all of the ova are not in continual movement'. The very gradud, gentle, 
and continual rolling movement of the ova upon each other in the jar 
apparently prevents the spores of the fungus from adhering. Tlie 
cleanliness of the apparatus is also to be commended, whereby the use 
of skiin nets for cleaning is dispensed with, while the materid of which 
it is made-glass-enables one to watch the progress of dewlopment 
wry satisfactorily from the outside of t h e  jar with :I hand-glass or pocket 
lens of moderate power. 

On the seventeenth day of the experiment the hatched embryos were 
in the condition of those normally tlereloped at 700 to 750 Pahr., the 
yell; being ovoidal, clear, and plurup. At  the rate a t  which the develop- 
ment progressed, it would take five times as long to absorb the bulk of 
the yellr of an embryo at a temperature of 530.75 Pahr. as at  750 B'abr., 
or about 25 days. This period, added to tlie prolouged tinic of incuba- 
tion at 530.75 Pahr., would cover a space of forty days, or more than 
twice the time required to carry embryo sliad to the farthest confines of 
Europe. The probability therefore is, that we have exceeded tho low- 
est temperature practically required for this purpose ; 550 Pahr. being 
a mncli more fworable and less dangerous temperature than tkn t  pre- 
vailing during the successful experiment of which we have just given il 
detailed account. 

WASHINGTON, April 26,1882. 

GROWTH A N D  SPAWNING O W  GERMAN CARP I N  ALABAMA. 

B y  4.6. BARNES. 

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

It mill perhaps interest you to hare a report from my German carp. 
Those received January 12,1881, are nom 20 iuclies in length. The first 
indications noticed of their breeding were in March last (the nineteenth 
day). A lot of eggs, found attached to the grass, mas taken and place 
in a tub, and the young were seen on the seventh clay afterwards- 
the weether cool and wet. Again, on 2d instant I saw them depodting 
their eggs. A lot of these eggs placed in a tub hatched out on the 
fourth day-tho weather warm and pleasant-the mater during the 
day indicating about 700. Those hatched 2Gth March are 110w l& inches 
in length. 
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Your prediction that they would spawn in the. South in their second 
year proved true. My carp have made more rapid growth, and have 
propagated a year sooner than in their native waters. I have not tested 
their eating qualities, but as my pond is now well stocked I propose to 
try one or two of my breeders, as 40011 as they recuperate from the ex- 
haustion necessary to spawning. My success, so far, has been eminently 
satisfactory, and nom when I find, by test, that, I have, in addition to 
this other good quality, a good food fish, I shall be more than compen- 
sated for my trouble, expense, and waiting. With my experience, 1 do 
not hesitate to say the Southern waters are peculiarly well adapted to- 
the propagation and raising of carp. 

GAINESVILLE, ALA., April 21,1882. 

NOTE8 ON TIIE FI81IERIES O F  GILOUCSCSTER, MA88ACHU8ETTS. 

B y  S. J. MARTIN. 

[No. 1.-Lottor to Prof. S. F. Baird. J 

'l'he George's vessels have not done much the last week. They have 
to go to Grand Nanan after bait; that makes the trips longer. Three 
halibut fares have been landed this week j small fares. Halibut bring 
a high price, selling during the past week at 9 cents a pound for white, 
and 6 cents a pound for gray. The outlook for fresh fish is good. Bad- 
dock have not been sold for less tliau 24 cents a pound. Cod have been 
sold for 3 cents per pound all the week. There is a good school of cod 
in Ipswich BayAarge fish. Schooner Rising Star caught 20,000 
pounds in three days. The rest of the boats did as well. One of the 
Itockport boats set 12 nets, where they were getting 6,000 pounds on 
trawls in one day. When they hauled the 'nets they took 200 pounds. 
They cannot get trawl fish in nets, or net fish on tribwls. That has been 
well tried. The Soutliern mackerel flect hare not done much. The 
schooner Mertie Delmar mas in New York Monday; she had 130 bar- 
rels of medium-sized mackerel caught thirty miles southeast from Cape 
Henry. Last year the first mackerel were caught on the 23d day of 
March. The next, April 19, when 12 sail arrived with 1,705 barrels. 
The next were caught April 25, when 30 sail arrived in New York with 
G,000 barrels of fresh mackerel. The maclcerel sold in New York Tues- 
day a t  12 :~nd 10 cents each. All the old mackerel are out of the mar- 
kc%. The first, salt maclrerel mill bring a good price. I hope the macle- 
ere]-cstohors learned a lesson last summer about selling their mackerel. 
out of pickle to save inspection. They began to Bell rnacIcere1 out of 
pickle five years ago. The last three summers it has been carried on 
extensively. Miickerol sold out of pickle last year for $4 per barrel 
were sold afterwards for $10 per barrel. I do not sce where the general, 
inspector gets his psy when the mackerol are sold out of picklo; that  

-~ 
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is, if he gets so much for inspection on a barrel. Perhaps tho law is 
altered ; if not, there is a great deal of hush money. When mackerel 
are sold out of pickle it hurts the market. When the Rpeculatqr gets 
them they are all culled over ; number one’s made of number two’s and 
number two’s made of number three’s; and they make twelve twenty- 
pound kits out of a barrel. If a man buys inspected mackerel, he gets 
what belongs to him. If they are not inspected, he does not; so niuch 
for that. 

The boat that arrived from Ipswioh Bay this morning was the Annio 
Hodgdon, with 15,000 pounds of nice cod, from two days’ fishing with 
trawls. A school of haddock have beenon t’hecoast the past three 
da8ys. One mau in a dory yesterday caught 500 pounds half a mile 
southeast from Eastern Point. If there is plenty of bait the small ves- 
sels will do well. Prospects good for all kinds of fish. 

GLOUCESTER, MASS., April 16,1882. 

[No. 2.-Letter to Prof. S. F. Baird.] 

I thought I would write a few lines about the last week’s fishing in 
Gloncester. There have been twelve vessels from Western Bank with 
780,000 pounds salt fish; 30 vessels from George’s, averaging 15,000 
pounds to a vessel; ten vessels with 210,000 pounds liaddoclr; two ves- 
sels with 50,000 pounds of fresh halibut. The haddock have all been 
sold to the splitters. There is no market for haddock and cod. There 
are plenty of mackerel and shad in Ney York. There have been fifteen 
vessels in New York mibh 1,GOO barrels of maclrerel. Shad are sent on 
from New York in large quantities to Boston market. That hurts the 
sale of cod and haddock. There has been a good school of large cod 
in Jpswich Bag. The shore boats do wcll when t11e.y have lrlentr of 
bait. Herring are more plentiful than they have been. Herring are 
h;df grown. The men in the harbor with nets sell all they can get at 
50 cents a bucket. Haddock are more plentiful this year in the month 
of April than they have been for eight yeass. On a fine day the dories 
get from three to four hundred pounds half a mile from the Point. 
There were three Lynn boats here yesterday; they had 20,000 pounds 
of haddock to a boat, caught on middle bank in two days’ fishing. That 
has not been doue during the past five years. The first salt mackerel 
were sold in New York for $8 a barrel. Fish of all kinds are a shade 
lower. Dried George’s cod sold at 5& cents a pound. Fresh halibut 
have sold all the meek at 11 cents a pound. Fresh cod 1Q cents a pound. 
Fresh haddock 1 cent a pound. Mackerel sold in New York, Saturday, 
at 4 cents 8 piece. Shad sold iu Boston, Saturday, at 10 cents a piece. 
Whales are plentiful out in the bay, sometiines coming close to the 
shore; a number have been shot over a t  Provincetomn. The George’s 
vessels report plenty of herring on George’s. 

GLOUUESTER, MASS., April 23,1882. 
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[No. 3.-Letter to  Prof. 5. F. Biiird.] 

There have been thirty arrivals froin Qeorge's with light fares, aver- 
aging 18,000 pounds to a vessel; twelve sail from western bank with 
good fares, averaging G0,OOO to a vessel; six sail from the banks with 
fresh halibut, averaging 30,000 pounds to a vessel; 120,000 pounds of 
haddock have been landed this week. Haddock remain plenty in-shore. 
The vessels carrying their fish fresh to market do not go farther than 
middle bank. They get 10,000, 12,000, and 15,000 a day. The dories, 
with one man, go one mile from the mouth of the httrbor and bring 
home from 400 to GOO pouuds at 2 p. m. This has not been done for 
the last ten years. In the month of May there is a small '~cliool of 
b:iddockcomes in-shore and staysabout a week. This has been the case 
for the last four years. The herring are more plentiful in-shore than 
they have been during the past fifteen yctrs-I meav. spring herring. 
Eighty barrels were in a trap at  Kettle Island on Friday night and GO 
barrels last night. Schooner Phantom came in this morning with GO bar- 
rels caught with a seine Sour miles €rom the mouth of the harbor. The 
herring caught outside are Iarge-as large as the  spawn-herring caught 
in the M I ;  those caught in the harbor are half-size. They sell as fhst 
as tlicy are received. The western bankers take 40 barrels. No bait 
to be had on the  Nova Scotia shore. The vessels cltrry their bait from 
Glouoester. Herring sold this morning $2 per barrel. All kinds of fish 
come nearer the shore this spring. Maclrerel are close to  the shore. 
They hare been caught eight miles from theDelaware breakwater. The 
price of' fish, with the exception of mackerel, rule t h e  same as last meek. 
Salt mackerel were sold Friday in Philadelphia €or $G per barrel. The 
first sold for $8 per barrel. \ 

GLOUCESTER, MASS., April 30, 1882. 

afiowi-ii OF THE SALBLING (BALMO ~ALVELINUS)  IN TPPE OLD 

BY w. L. GIILBERT. 

COLONF T R O U T  PONDS AT PLYIIIOUTII, l?lASBACIIUElETTS. 

[Letter to Prof. 8. F. Bnird.] 

I have some 400 8almo salvelinus, which were hatched from the eggs 
sent to me by Mr. Livingston Stone. (I did not get a fish from the eggs 
which you sent me.) They are now from G ivches to S inches long an(t 
resemble our brook trout (Balm0 fontinalis) very unch. 1 have or;amined 
them very closely and compmwd the two fishes together, and 1 filii to 
see any di@erence iu their gOuera1 appearance. I think they will spawn 
ne i t  November. 

OLD COLONY TROUT PONDS, 
Plpozct?~, Mass., April 24,'1882. 
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INQUIRIEE) CONCERNING THE PROPAGATION OW AmERPUAN BRlEET 
A N D  BHAD, A N D  NOTES ON THE F I l W E R I E R  O F  THE WASPS XN E N G -  
LAND. 

B y  CHARLES W. HARDING,, Inspector o f  Fisheries in the 
Wash. 

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

I am requested by the corporation of Eing7s Lynn to report upon what 
I consider the best method of restocking the river Ouse with smelts and 
other anadromons fish, and shall feel greatly obliged if you will give me 
the following information : 

I see by%he printed reports of the United States Coimnission of Fish 
and Fislieries (which you were kind enough to send me in 1880), that 
the smelt is there called Osnaerus mordax and Osvnerus viridescens. The 
English or sparling being called Osmerus eper1a.nus-the word LL sparling" 
is a local name for the smelt. Is the American smelt the &&me as the 
English smelt? 

I see by the report of the Commissioner of Fisheries of Maryland, 
January, 1877, that the attempts at artificial propagation of smelts were 
uiisuccesf.ifu1. I have not been able to obtain any subsequent reports to 
see if it has since been so. 

Smelts Gpitwn in this river (Ouse) from April to the beginning of June, 
and I am anxious to know if it is possible to obtain the ova either from 
the fish direct, or from the spawning-ground, and hatch it out in gauze 
trays or troughs, and whether fresh water will do, or is it necessary to 
have the water partly salt. 

I also observe in your reports that the shad is largely hatched artifi- 
cially for the American rivers, the method of hatching being explained 
in detail. Smelts are indigenous to this river, and I am of  opinion thati 
the artificial propagation of them in large quantities would be beneficid 
to the fisheries. May I ask if the shad (which I was informed by Mr. 
Fred. Illather, a t  Berlin last year, was different from the English shad) 
would be the most desirable fish to cultivate in these waters, or would 
you recommend another anadromous fish z" 

The ri17er OPSS is about 500 feet wide a t  its entrance into the Wash, 
running between the counties of Norfolk and Lincoluahire. The main 
stream is about 166 miles in length, draining an area of about 2,890 
square miles, with a tidal flow of about 40 miles from its outfall. The 
Wash, into which the Owe empties itself, is, as you doubtless Irnow? an 
arm of the North Sea, or German Ocean, on the east coast of England, 
about 16 miles long by 10 miles (an average width). The saltness of the 
Wash water, or rather the specific gravity, is 10265 at high mater. The 
average (specific, gravity) at the mouth of the Ouse, at high water, is 
about 1010 hydrornater ; distilled water being 1000. 

, 

' 
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I n  tho wash, ahout fifty Fears ago, were enorinoiis oystir beds; oue 
extaritling neai-1y the whole leiigtli of the \$’ash and coiitiuuing outside 
about 50 miles. One bed in particular, which was discovered about 
fortr Fears ago, being (as the fisherineii state) a fathom mid a half deep, 
with nothing but oysters. Now everything is changed ; the oysters on 
these beds are nearly exhausted, there not haviiig been n €all of spat for 
,a great number of years, owiiig, I belicwe, to the low teinpersture of the 
siiwiner8, the t e i n ~ ~ m t u r e  of the last twelve years not liaviiig exceeded 
620 Falir., generally under 590, of the waters of the Wash. 

The Wash is, or slioiild be, the natural iiursery for shrimps, soles, 
floiinders, ant1 other Ant  fish, but owing to tho incessant practice of 
catchitig shrirups all the year round with small-meshed trawls, the mesh 
being barely cqmble (when strained) of lettkig a mire through, this 
fishery is a t  a very low ebb. 

KING’S LYNN, ENGLAND, 

, 

April 81, 1SS2. 

DIBEABE ARIONG TIIE SALRf(DN O F  RIANY ICIVEREl I N  E N G L A N D  AND 
WALES.* 

By 8. WALPQEE A N D  PPEOF. T. H. HUXEEY. 

We desire to draw atteiition to the remarkable outlweali of a disease 
ainoiig the salinon of many rivers. The disease was noticed origin:illy 
in the antunin and spring of 1877 in two rivers, the Esk mid the Nith, 
which ilow into the Solway Firth. It soon spread to the Eden niid otlier 
arc?joining rivers. 111 the spring of 1870 it WRB observed in the Tweed, 
when it rapidly became very serious, and in lSS0, when a commission 
was appointed to investigate it, it had extended to Lhe Nitli, the Aunan 
the Esk, the Zclen, the Cree, and the Dee, all flowing into the Solway 
Firth j to tlio Doon and tlio Ayr in Ayrshire; to the Dermeiitl in Cum- 
be~lantl, the Lune in Lancnshire, and to the Tweed. Since then the 
disease has broken out in the Soiont, tbe Ogwm, and the Conrvay in 
North Wales, and in the  Ta8y and North 1Csk in Scotlantl. 

We have very little doubt that the disease, which first excited atten- 
tion in 1877, had existed, a t  any rate in a sporadic form, for ninny years. 
It was stated in evidence before the I:ik conimissiou t1i:tt Dr. Crosbie, 
forlnerly surgeon to the C1i:tllenger cspedition, cmefiillg iiivestigated a 
case of tho disease so long ago as iu 18F% His observstions w ~ l l  be 
fonlld in the Oommissioners’ Roport, p. 44. Other witnesses similarly 

* ltuprintod ftorn a pnmplilot outitlod: Twoiity-iirst Aiinunl Report I of tho I Inspec- 
tors of Fisheries (Euglnud I arid Wales.) I (For tho yonr 1881.) I’resontod to  both 
Ho~sctl of Ptlrlinmont by comirixiid of Hor Majesty. I l ,ondo~l: 1 Printoil by Qoorgo 
E. E p  nnd Willienl Spottiswoodo, I I’rintors to the QIIOOII’E Moet Escellout Mnjesty. 1 
For Her Mnjesty’u Stationery Otlicc. I 1882. I 

-- - ____ 
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stated to the commissioners that they hac1 observed sporadic: cases of 
tile disease for years. We way add that we hare recently understood 
from a lessee of fisheries 04 tlie North Esk thatl he had seen disease, 
fish, without recognizing tkeni as diseased, for verF mmg years; a n d  
we have very little doubt that sporadic cases of the disease occur in 
almost evurg river. 

The first symptom of this disease is the appearance of smalll grayish 
or ashy discolorations of the skin,  usually upon those pikrts of t h e  body 
which are devoid of scales, such m tlie top and sides of the head, the 
delicate valvular membrane on the inside of' the jaws, the adipose fin, 
m c l  the soft skin at the bases of the other fins. Where such discoloured 
patches occur on the scaly parte of the body the scales are hidden by a 
film, and it might readily be supposed that they had been detached. 
But if the discoloured film is getitly washed or wiped off, the scales mill 
be found beneath perfectly uutlisturbed. On the scaleless part of the 
body, also, the discoloured places ofteu look rts if the? were the eewt of 
bruises or abrasions, but earefuI exanhation of the s l h  fails to reveiil 
any evidence of external injury. 

The exact character of this aRection of the skin may best be observed 
in the  recently formed isolated patches, not bigger than a sixpence, in 
which the disease appears on the soft integument of the head. Sucb a 
patch is usually nearly circular, and has a well-defined m;irgin separat- 
ing it from the healthy skin. The central region of the patch is some- 
what raised and more discolored thau the rest, and firint ridges m a y  
commonly be seen radiating from it, through the marginal zone, to the 
edge of the patch. A single patch of this chwacter may be observed 
on a fresh-run fish, which, froin its activity, the cxcelleut couditioii of 
itsgesh, and the perfectly normal aspect of' its internal organs, shows 
itself otherwise to be in full health. 

When a patch of diseased slriu has once appeared, it rnpidlx increases 
in size and runs into any other patches which inas hare tippcnred in its 
neighborhood. The xiiarginal zone, constantly extwidirig iuto tlie 
healthy surrounding skin, retains it8 previous characters, while the 
ashy central part changes. It assumes the consistency o f  wet paper, 
and can be detached in flakes, like it slough, from chc? skin which it 
covers. If the subjacent surface is now examined i t  will be found that 
the epidermis, or scarf&in, has disappeared, and that the surface of' the 
rascular and sensitive derma,, or trne skin, heneath, is exposed. As the 
diseased area extends, the papyraceous coat more and more completely 
takes the pliice of the epidermis, until, in extremely bad cases, i t  may 
invest the back and sides of a large salmon from snout to tail. 

The sgection, however, is not confined to the epiclermis. As tlie 
patch acquires larger and larger dimensions, the clerni~, or true skin, in 
its centre becomes subject to a process of ulceration; and thns  a deep, 
bleeding sore is formed, mhich eats down to the bones of' the head and 
sends oft' burroming passages, or SitiuseR, from its m:irgins. 
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I n  severe cases, the skin of the top of the head, of the snout, of the 
gill covers, and of the lower jaw may be almost completely destroyed, 
and the affection may extend far into the iuterior of the mouth. Oases 
of the blinding of fish b ~ -  extension of the disease over the eyes arc? re- 
ported. It is also said that the gills are attacked; but, although care- 
ful attention has been paid to this point, the gills hare been unaffected 
in erery fish that has *come under our notice, however severe and exten- 
sive the disease niight be. In  f@-advanced cases the edges of the fins 
become ragged; and, sometimes, the skin which invests the fin rays is 
so conrpletely destroyed that they stand out separately. 

All observers agreo that the flesh of a diseased salmon, however ex- 
tensive the morbid affectiou may be, preseuts 110 difference in texture, 
or in color, from that of a healthy fish; and those who have made the 
experiment declare that the flavour of a diseased fish is as good as that 
of a healthj- one. No morbid appearances are discoverable either in the 
viscera or in the blood. Moreover, when fresh-run fish a4re diseased, 
they may exhibit just as large an accumulation of peritoneal f&t as 
healthy fish. Nevertheless, it is certain that the cutaneous affixtion 
causes niuch irritation. The fish exhibit signs of great uaeasiness, 
often dashing about and rubbing themselves against fitones anti other 
hard bodies in the mater. Eventutilly they get weaker, become sluggish, 
and often”seek the shallows before they die. 

The disease spreads With great rapidity after it has cbinmenced, three 
or four days being said to be sufficient to enable it to extend over the 
whole body of a large salmon. 

In the early stages of the malady, the peculiar appemmce of the parts 
of the skin affiectrtl might readily be, and certainly often lies been, 
ascribed to mechanical injury. It has already been remarked that the 
scales often appear to lime been detached when in reality they are only 
hidden by the pcllicle which covers them; nor, so far as inspection with 
the naked eye goes, is there anything to suggest that the disease, in its 
most advanced form, is anything but a sloughing ulceratioii of the skin. 
But, when the papyraceous substance which constitutes the apparent 
slough is sub,jec*ted to microscopic examination, it proves to be some- 
thing totally different from incre dead tissue of the fish, such as a true 
slough would be. In fmt, the comparison with wet paper turus out to 
be uiore exactly correct thsp might have been anticipated ; for, like wet 
paper, it is chiefly composed of a felted mass of vegetable filaments, 
intermixed wjth which are ddbris of the tissues of tho skin of the salmon 
and all sorts of accidental impurities; especially shell8 of Diatoms and 
multitudes of very minute sand grains, derived from tha water in which 
the sa1nion swim. The filaments vary in thickness from dir of an inch 
to 9&T of an inch, tbe majority lying between and T,oT of an inch. 
Each filament is tabular, cornl~osed O f  a thin wall, which contains cellu- 
lose, or the essential proximate principle of wood, lined by a thicl- rcr or 
thinner layer of finely granular protoplasm, within whioh, agaiu, is a 
watery fluid, The whole filament is colorless and usually transparent, 

, 
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but sometimes the granules are sufficiently iiumerous to render it opaque; 
and then i t  looks white by reflected light. Sotnetitnes the filanleiits are 
simple as far as they can he traced j sometimes, on the other hand, they 
are much branched; but they never exhibit any transverse p:irtitions, 
the cavity of each filament being continuous throughout. Wliorerer 
the free end of a filament is to be seen it is rounded, closed, and often 
no larger than the rest; or the filament may taper to its estremity. 
But the free ends of a, greater or less iiuplber of tlie filaments ;we slightly 
enlarged, SO as to be club-shaped, or they may be pyriforni, or even 
almost spheroidal, end the layer of protoplasm which they contaiu is 
very thick. The cavities of sorne of these eiilarged ends are shnt 08 by 
a transverse partitioit from the rest of the filament, thus giving rise to 
n closed case. I n  others tile protoplasm is bi~olren up into a uuinbor, 
greater or less, according to tho size of the enlargement, of equal-sized 
spherical masses, each rather less than z3&v of an inch in diameter, 
which lie separa,e, but closely packed in the interior of the case, like 
shot in a cartridge. (Pig. I, p. 433.) 1 1 1  others the case is seen to be 
open at the end, aud a portion or the whole of the “ s l i~ t ’~  have passed 
out. In Set others, again, a full unopened case is seen to lie inside an 
einptj- one. 

The papyraceous mass is, in fact, what is Irnown a s  tlie wzyceZiuwi of 
a fungus. It auswers exactly to the similar, wet-paper like, c“rust which 
is formed by the common Suiigus, Penicilium glaucui~~ (usu;illy linown as 
‘‘ blue mould ”), on the surface of a pot of jam. The fila~nerits arc the 
steins of the fungus, aiid are technically lrnowri as J L ! J ~ J L C R .  The enlarged 
ends of the hypha, which are converted into the are the 
sporangia, or fruits of the fungus, and they are termed xoosporaiyia, 
inasmuch as the spheroidal bodies or q o r e s ,  under certain circum- 
stances, are actively locomotive, after the fashion of many animalcules, 
and are therefore termed zoospores. It is a peculiarity of this particular 
fungus that, when a zoosporangium has emptied itself, the hypha on 
which it is supported begins to grow aSresh, sends a prolongation 
through the centre of the empty sporangium, and dilates into 8 new one 
within or beyond it. Hence the appearance of a full sporangiuin, snr- 
rounded by one, or it may be two 01 three empty oues, one intiide the 
*other. (Fig. 11, p. 433.) 

This structural feature is peculiar to the genus Saprolepain among 
fungi, and it enables mycologists to identify the fungus, of which the 
papyraceous incrustation cliaracteristic of the salmon diseam js  a 
product, a8 a species of that genus. 

Thanks especially to thc labors of l?ringsheim,* Cornu,+ DeBarry,$ 
* ‘‘ Die Entwickeliiiigs-jiesoliiohto der Achlya, prolifero.” Nova Acto, 1851, nnd 

several later papers iu the Jahrbiichor ftir Wissensohaftliche Botanilr for 1857, 1860, 
and 1874. 

t 
$ De Barry and Woronin. ‘ I  Uutorsuchungou iiber din Poronosporoon und Sapro- 

Monographie” Annnlos des Soiences Naturolles, Boteniquc, 1871. 

lepien,” 1881. 
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and Brefeld," a great amount of accurate information respecting tho 
Eaprolegnicr: has been accumulated of late years. 

V 

E. 

Bull. u. s. P. c., S1-2S Ang. 8, 18 8.2. 
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I They may be clefined as a Iiincl of water-moulds, which usually lire 
a t  the ex~mise of dead and submerged an’imal and vegetable snbstances, 
aiid are especially common upon deacl insects and otlicr invertebrate 
animals. Their clelicate hyphre form a white cottony fringe to such 
matters.* 

A cleucl fly which has fallen into water is a favorite nidus for Sapro- 
Zegnia, the ltyphre of which rndiate from it in all directions, so that the 
fly appears to be inclosed in a pale white fluffy ball. Careful examina- 
tiou shows that such a fly represents the soil iu which an iininense num- 
ber of the minute Sc(proZepicc are implanted. One-half of each fungus 
consists of branching hypha?, which answer, in a fasliion, to Olie stem 
and branclies of an ordiuary plant, and are visible externally; the other 
half of the funguscorresponds, in the same general way, to the root and 
rootlets, the hypha ramicying in the interior of the fly, and the two 
parts being connected by a portion which traverses the dense cnticle 
with which a fly’s body is coated. 

The stem-hrphze answer exactly in size and structure to  the hypb,?: 
of tlie salmon fungus. Moreover, a large number of them terminate in 
zoosporangia of the same character, which evacuate their zoospores, :tnd 
are reproduced in the same way. 

Plies, or parts of flies, such as’the legs, on which Sqwolegnicc are 
healthily growing, can be isolated aud watched for iiny nectlful t ime 
under the microscope, so tlint the whole process of tihe formation of the 
zoosporangia and zoospores can be followed step by step. It may then 
be observed that the simple sub-cylindrical f’rce end of a Iiyplin enlarges, 
that 1wotol)lasin accumulates iu it, and that its cavitj- iiually becomes 
slitit off by ;L transverse partition from the rest of the hypha, as a zoo- 
sporawium, the summit of which is usually slightly conical. The  pro- 
toplasm is then seen to break up, simultaneously, into from eight or ten 
to a huuclred and fifty zoospores, according to the size of the zoosporau- 
gium. The apex of the latter then opeus and tlic zoosporangia are 
emitted. Each zoospore, as it leaves the zoosporangium, is usmI1y in 
active rnotion, being propcllled by the rapid lasliing of two \ribriltile cilii~ 
which are attached to one point of its surface. After a few iniitiites it 
beconies quiesceut and surrounds itself with an extremely clclicnte tmns- 
3)an:iit coat. But this repose iu of a very sliort clnration, as  it  ROO^ 

emerges fibotn its envelope, an(l moves about even inore :ictivcly tlt an  
before. It has now an c1o;ignted oval shape, and 11~s two cilia wliich 
pro:wd from one side of the oval. This second active state inax last, 
for a day, or pctrlinps two; and it is obvious thitt, iroin tho activity of 
the motion of the zoospores, to say notliiug of accideirtal currents, they 
inay thus be c.Lrriecl :L long way froin the parent stock. Sooncr.or Iater, 
however, they again come to a state of rest, which is final, and they 
theu usually germinate. That is to si~y, one, or perhays two, delicate 

* Whoiico tho n:mo OUT&-, saproe, rotten, and ALyuoi,, Icgnon, tho odgiug of s gnr- 
ment. 

~ _ _ _  



BULLETIN O F  THE UNITED STATES FISII COMXISSION. 435 
filaments grow out and represent the primitiro’ hyphx of a new Sapro- 
legnia. (Fig. IT, p. 433.) 

If  the spore has attached itlself to some body which is incapable of 
affording it nourishment, it may not germinate at all, or if i t  germinates 
it speedily dies. Ent if i t  falls upon an appropriate soil, such, for ex- 
ample, as the body of another dead fly, the spore sends a prolongat‘ ion 
inwiwds which perforates the tough chitinous cuticle of the fly, and gives 
rise to a system of root-liyphz in its interior; while, simnItancousIy, it 
grows outwards into a similarly ramifying stem-hypha, the branches of 
which soon enlarge into zoosporangia and give rise to zoospores, as 
before. 

The growth and development of the fhproketpia take place with ex- 
traordinary rapidity. In  3G hours from the first infection of tlie body 
of a deed iiy with the Haprolegnia spores, it miiy bo covered with a thick 
coat of’ stem-hypha a fifth of an inch long; and in tlie course of the 
second or third day a thousand of these may have developed and ern& 
tied tlieir sporangia, thns setting free some 20,000 zoospores, crery one 
of n.hic*h is competent to set up tho same process in a new fly-corpse. 
As a11 this production takes place at  the expense of tlie tissues of the 
fly, the supply of iiuiritive material gradually diminishes. A t  about 
the fourth day, or perhaps not till later, now forms of sporangia7 termed 
( 6  dictyosl)orfingia,” (Fig. 111, p. 433,) in which the spores encase them- 
selves anci ofte6 gcrminate while still within tlic sporauginm, m&e 
their appearance, and the orc1inar.y zoosporatrgi:i tliniiuish in number. 
Not unfreque~tly, about this time or subsequently, the hxphm teiid to‘ 
break up  into short? joints which are themselves capablo of ger~iiin:~tiou. 
Filially, after the fifth or sixth day, a new kind of sporangium usually 
makes its appearilnce, which is termed an Oosporangiwm, iiiasuiucli as 
the spores to which it gives rise are more like eggs or seeds tlian the 
products of the zoospora8ugia or those of the dictyosporangia. 

Tlie suminit of a hyplia, or a short branch of a hypha, dilates into a 
spheroidal sac, the cellulose wall of which becomes thickened, but prc- 
sents here mid there thin places, looking like clear circular dots or nper- 
tiircs under the microscope. Protoplasm accuniulnres in tlm spheroidal 
case tlius formed, and either reiiiniiis a single. rounded URSS, or divides 
into a smaller or greater number of spheroids, eacli of which, much 
larger than it single zoosporc, is an Oospore. The oospore or oospores 
thus formed eventu.ally become invested by a thick cellulose coat. Be- 
fore this happens, in soiue Soruis of L3ap~olepia, sletrder twiglike 
brariches are given off either froin the  stalk of tlre oosporangiuin or 
from :Jn adjacent hj-pha, and the terminal portion of olle or more of 
these twigs applies itself to the oospornngium. This terniinal portion 
bccouies shut off from tlie rest of the twig by a trans\rerse scptmn, and 
is ai1 Antlwidizi?n. The antlieridium pierces the wall of the oosporan- 
girun, divides into as many branchlets t is tliere are oospores, and 0110 

branchlet applies itself to each oospore. In  all 1irob:tbility something 
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passes from the antheridium into the oospore, and eifects €ecund&tion. 
(Fig. Y, p. 433.) 

Thus the oosporangium represents a female reproductive organ, and 
the oospore talres the place of an egg or an embryo cell. The antheri- 
dium represents a male organ, and its contents represent the essential 
kubstsnce of spermatozoids or the fertilizing matter o€ a pollen tube j 
and, after fecundation, the oosporeu answer to impregueteci ova or fer- 
tilized seeds. 

The oosporangiiim may burst and give exit to the oospores, or i t  may 
fall with them to the bottom. And, as a, general rule, the oospores rc- 
main for a long tinno, sometimes sereral months, unchanged. Sooner or 
later, however, they germinate, and this process inay take place in rasi-  
ous ways: 

1. The coGtents of the oospore may divide directly into locomotive 
zoospores, which are set free. 

2. Tlie oospore may send out a hypha, the apical part of which be- 
comes converted into a zoosporangium. 

3. The oospore may send out a hypha, and this coming into contact 
with the body of a fly, or some such matter, may develope into a in>-ce- 
lium in the ofxlinary way. 

The whole series of phenomena now described represents the fullest 
set of changes known to occur in any one form of Saprolepia. But, even 
in tlie same forin, tlie series may present notable variations. Thus, tohe 
zoospores may germinate without passing iiito an active condition ; or 
they may germinate immediately after they assume the first, quiesceut 
state. Again, in one and the same form, antheridia are sometimes 
developed and sornetiuies arbsent. In  sonie foriiis, indeed, anteritliib 
never make their appearaTice, and consequently fertilization does not 
occur. Nevertheless, the unfertilized oospores germinate and produce 
new 8uprolegnicc, apparently just as well as if they were fertilized. 

The commonest species of8apolegnia has received the uame of S. ferux, 
and both Pringsheirn and De Bary, agree that se\*eral so.called species, 
namely, 8. qnonoica, 8. thureti, and 8. torulosa are merely inoroar lew 
permanent varieties of S.Jkrax; that they are all, in fmt, members of 
the S. ferax group. 

It has been seen that the fungus which grows on diseased salinoii is 
unquestionably a species of the genus fiaprolegnia; and i t  is cornmonly 
identified with S. ferax. But this identificat,ion has rested upon very 
slender grounds. It is practically almost impossible to determine tho 
species of a Saprolegnia until the characters of its oosporangia and of 
its antheridia (if it have any) have been accurately made out. A t  pres- 
ent, not only are we without any sufficient account of these organs in 
the salmon Saprolegnia, but' it is certain that they are, at most seasons, 
extremely rare. Mr. Stirling" speaks o i  har in& observed only four in 

"Mr. Stirling's vnliiablo contributions t o  our lcnowlcdgc of 1110 salnio~i discnso are 
contained in the '(Proceedings of the Itoynl Society of Edinburgh " for 1878 nnd 1870. 

_ . _ _ ~ _ _ _ _  
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the coume of a11 his investigations ; and not a single speciinen has pre- 
sented itself in the considerable number of diseased salinon from tho 
Conway, the Tweed, and the Xorth Esk, which have come under our 
observation during tlie last four niori ths. 

When our inqniries cornmenccd, there was, strictly speaking, no proof 
that the salnion Sqwolegniu could live on anything but B s:~lmon. It 
was, tlierefore, qnite possible that, since there are many species of 
fhprolegnia, that of the salmon might be peculiar to it, jus t  as, in the 
analogous case of tho potato disease, Peronospora infestam is different 
from a11 the species of I’eronosporu, which abound upon European mild 
plants, and will not live on them any more than these other species will 
live on the potato. 

However this may be, it is easily proved that the h’aprolegnia is not 
dependent on living salmon. In fact, if a patch of diseased skin is cut 
OE and placed in a vessel of mater it will be found in twenty-four hours 
to be covered with a new growth of young hyphw, close set, aud of iiearly 
equal leugths, so that the surface resembles a, miniamtare cornfield. A 
piece of the diseased membranous valve of the mouth of a salmon was 
placed in water on the 4th of March, 1SS8 ; on the 6th it mas covered 
with young h y p h a  one-fifth of an inch long; ant1 on the 7th these had 
elongated and developed inultitudes of zoosporangia. 

Moreover, there is uot the least difficult,y in proving that the salmon 
fluproleglniu i s  not dependent upon salmon a t  all, bat that it is capable 
or liviiig on (lead insects and pieces of wet bladder. If B recently killed 
ily is gently rubbed two or tlireo times either over a iresh patch of dis- 
eased sztlmoii skin, or orer one which has developed the fresh growth 
just  mentioned, and then placed in a vessel of water by itself, it mill be 
fount1 in tho course of eight-and-forty hours to .be more or less exten- 
sively beset with short dclicato cottony-looking filaments, which rapidly 
iiicre:ise in length ancl in number until, a t  last, t he  fly’s body is inclosed 
\vithin a spheroidal coat half an iiicli in dinmeter. These filaments are 
h y p h ~  having exactly the  me size, form, and structure as those of tho 
salmon &qrolognia; their ends give rise to zoosporangia of the same 
pharacter ; ancl these produce zoospores of the same size, which gerini- 
nate in the same way. 

Between Drceniber, 1881, and April of the present Sear, repeated 
experiments of this ltind have been m;de with diseased salmon from tho 
c ~ I ~ w ~ J - ,  the Tweed, and the Nortli E&, up011 dead flies, an(1 small 
])ieces of wet bladder, :Llwilys with the m n e  result. Thore appea1-s, 
therefore, to be no doubt that the Suprolopzia of the salmon, Iilro other 
Gly w. 0. Suiith, in (I paper on the s a l n m  disetlso in tho ‘‘ Gardoi1c& C]~rouicle,’j 
$fay 4,  187d, not ouly ufirmsthat “ tho resting sporcs aro Common o n ~ ~ g h , ”  but figures 
thulu. I.Iowover, Mr. Sniith’s figitre8 of tho zoosporangia ~ r o  so altliko anything 
or(1inarilg observod iu tho seliuoii S ~ p r o l e p ~ a ,  and his sqitemeiit that ‘ 6  tho fungns has 
invoriobly vanidicd with tho (loath of tho fish.’’ is so straiigoly contrary to coiiiinou 
osptfricii(:o, that it is ditiioult to know how uiuali weight ought t o  bo attttohcd to his 
observations. 

-- - -___ - ___- -_ - - _- -- -----. 
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Suprobegnicc, is capable of living and flourishing on a varietj- of dead 
animal matters. 

When the Suprolegniais established on one such substance i t  is easy to 
transmit it to another. The Suprolegnia obtained from diseased salmon 
was thus cultivated for many weeks (from the end of December, 1SS1, 
t o  the first week in April, 1SS2) in $he hope of obtaiuing the oosporau- 
gia and thus identifying it with one or other of the clescribed f o r m  of 
the S. ferax group. Up to thelast-mentioned date, however, 110 oospornn- 
gia appeared on aay of tliese cultures. The course of events was this : 
for two or three days zoosporangia were very abundant, mil thousands 
of zoospores were set free. But, in no case which cniiie under ohserva- 
tiou for several months mere these zoospores provided with cilia, or 
actively locomotive. They were discharged froin tlie zoosporangia as 
simple spherical corpuscles, which flowed pnssirely away, antl were very 
often seen germinating by sencliug out a single delicate hypha. 1111- 

inense numbers of these spores acciiinulateci ainong tlie hyphm.* 
After this condition had 1,wtcd for a clay or two, the ordinary zoospo- 

rangia diiniiiished in number, a i d  L‘dictyosl)ora~igi8’7 inatle their ai)- 
pearance in place of them. I n  other words, the spores, iiisteiitl of being 
discharged, were retained within the zoosporangium, ant1 begnu to 
gerniinate in that position. 

At  the same time, the proto]~hsm accumulated in certain rcyions of 
the hyphz, which ofteii became swollen, aud these nccuinnlations were 
shnt off from the rest by transverse partitions. The Iiyph~e thus as- 
sumed a jointed or beaded appearance, as in tlie S. torulosa of De B u y ,  
and the joints might oveutually separate from tlie iiitervening ein.pty 
parts of the liyph~e, as a sort of buds or gcm~zcc, which, after tletach- 
ment, might begin to gcrminate by throwing oiit tlelicatc liypzlx: at oue 
or many points. Sometimes tliese ~)uds were terniinal and s j ~ 1 1 w o i ( ~  
and closely simulated oosporangia, but t h y  dit1 not give rise to oospores. 
No trace of aiitlieridial branchlets was ever visible. 

In the third meek of April, however, oosporangia a n d  antheridia, in  
all respects similar to those of the “nzo>aoica ” form O S  Suprolegniu fcrim, 
inado their appearaiice in a copious growth of’ the fungus on fly, which 
was infected OIL t h e  24th of 3fiircIi from a culture ou bladder, which W;I& 

*Among proviolis observers, Mr. Stirling and JIr. W. G. Siiiitli describc nnd figmu 
loeomotivo zoospores as if they xcTc of ordinary occurrcncc. Mr. Brook, 01) tbc otlwr 
hand (“Notes on tho Solnion Discaso iii thc E& a i d  Eden.” Transsctions of tllc 
Botanical Society of Edinbnrgh, 1879), appears iicvor to havc 81:on loconiotivu LOO- 

spores; and Mr. Georgc Murray, of tho Botaiiical Dcpnrtrnciit of tho British Muscum, 
mho lias beTn kind enough to malic a scricw of ol~sormtions aiitl expcriinents, coil- 
tiuucd over six or scven ceks, on crops of ~Suprd~y?iia, raised upon dcad flies infeetot1 
from Couway salmon, has met with tho mmc negativc results. Quite recently, how- 
ever (March l(;), locomotivc zoospores h a w  been (witted from one of our speciiuens of 
salmon fringus cultivatcd onbladilcr. But, as in our specimens, so iu tlioso cultiviited 
by Mr. Murray, 110 trace of oosporangia Ir;Ld appeared up to that t h o .  

-__ 
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again derired from a fly, iufected directly froin a Worth Esk salmon on 
the 1491 of March. & 

It iuay be s:it'ely concluded, therefore, that the salmon fungus is not 
a parasite peculiar to that fish, but that it is i form of the saprolegnics 
ferax, Iiioh, so far :is oiir observations go-and it must be renienibered 
that thesc extend Over ollly tho quarter of the year between Christmas 
;bud the spring equinox-remains devoid of oosporangia so long as it 
infests the  fish, aucl tends to persist in this condition for a long time, 
w e u  when it is cultivated on those matters u1yn which the Saprolegnia 
iuore usudly subsists. Furtlier observation must determine whether 
oosporangia are developed on the 8aprolepzia, while still groiviug on 
mlmon, later in tho gear. The evidence of the fact at present extant is 
extremely unsatisfwtory ; and it is a reinarkable circumstance that the 
figures which have been published show DO trace of :Lnthericlial filaments. 

That living fish iiiay be attacked and clestroyed by epidemic disease@, 
of which a Soprolepiit, is either the cause or the constant accompani- 
ineut, has been known for a very long time. 

Portx years ago the eminent German botanist, Unger," described a 
disease which brolso out among sonic carp in ;I pond in tho Botanic 
Garclens at  Qratz, and was obviously caused by a fungus, a t  that time 
ltuowii as Acldyrr prol@rcr, bot which the description niicl fignres given 
byuuger clearly prove t o  belong t;o tlie genus which is nom distinguished 
as SaprolegrLiu, and iudeed to be vcry similar to, if iiot identical with, 
8. j'erux. More or less distiiictly circumscribed pale spots appeared 
upon the skin of the back and of tlie fins. The fish became sluggish, 
and souglit the surface of the water. 
very delicate colourless close-set threads, showed itself on the spots Rf- 
fiicted, which rapidly became coiifluont, and extended from month to 
aIius, and even on to the gills. The scales of the aff'ected parts became 
detached, red, and swollen, and soinetiines ulceration occurred. The 
aiiiiniils could 110 longer move without appoariiig to suEer great pain ; 
tIleg reinaiued at the surface of the water, lying either on tlieir backs' 
or OIL their sides; and death took place iu eight-and-forty hours. Unger 
found that the disease could be transferred to perch by inocnlation. 

Again, there seems no reason to doubt that the fungus which accom- 
panied the  epidemic disease aff'ecting roach, dace, gudgeou, sniall pike, 

perch, at Ightham in Kent, of whicli a very full and iiiteresting 
account is given by Mr. Stirling,t is l o  be referred to Saiwolepiin ferax. 
Here, ]1otvever, ulcerative destruction of lho slriu does iiot appear to 
have occurred, and the mortalitr is said to have arisen froin suEo(;atioll, 
the fungus obstructing the respiratory lmsages. 

1'il<e 1copt in aquaria not uulreqaontly becouie covered .crith a fungus. 

* Sur ~ ' A C ~ ~ Y I L  proliforn." Annnlos des Scionoos h'nturolles. Botuniquo. Serio 

t ~lAtl(litioiinl Observstions 011 17UllgUs I)iSensO of Salmon and other Fish." Pro- 

' 

A velvety'inrcstment, forined of . 

rrr. 1ti41. 

coediiigs of tho ltoynl Sooiuty of Edinburgh. X., 1879. 
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The fish do not appear to be inconvenienced, and the fungus is very 
easily washed off. I n  a case of this kind which we recently examined, 
the fungus was a Suprolegniu, the mycoliuni and the zoosporangia of 
which were altogether indistinguishable from those of the salmon fun- 
gus. Moreover, the hypha burrowed in the epidermis and distorted 
the cells with which t,hey came in contact in just the fashion described 
below (p. 442). As i t  was not desirable to kill the fish, it was impossible 
to determine mhetlier the derma was penetrated or not; but the ab- 
sence of sores, and the ease with which large fl.akes of epiclermis, in 
which the h‘uproleqnia was rooted, could be iletached, lead to the con- 
clusion that the Saprolegnia had not penetrated beyond the epidermis. 
The zoosporangia of the Saprolegnia taken froin the fish emitted actively 
locomotive zoospores, but no oosporangia could be detected. 

Dead flies, infected with this  Suprolegnia on the 18th of March, 1SS2, 
yielded an abundant growth, quite similar to that obtained in the same 
way from the salmon Saprolegnia; and on the 24th, that is in six days, 
the characteristic oosporangia and antheridia of Saprolepaia ferax (mo- 
noica) made their appearance. 

It appears, therefore, that Saprolegnia.ferux is capable of attacking a 
great variety of fishes during life, but that the concomitaut pathologi- 
cal phenorneue differ in different fishes. 

Mr. Stirling’s experiments on thc transinissibili ty of the salmon fun- 
gus to other fish yielded O I J I ~  negative results. Diseased salmon skin 
was put iuto a vessel containing minnows, which nibbled the skin, and 
were iione tho worse, Experiments of this rough and ready sort, how- 
ever, really prove nothing ; and a great deal of light mill assuredly be 
thrown upon tbe whole questiou of the salmon disease by carefully con- 
ducted experimental investigations. 

At the present moment, we possess evidcuce that a t  least three dis- 
tinct an’ections of the skin of fresh-n ater fishes have been confounded 
together uiitler tho name of “Aquarium fungus.” Oue of these is asso- 
ciateil with a 8aprolegnh identical with that which attacks salmon ; 
another is uttonded by the very closely allicd fungus, Achhyu; while tho 
third is not accompanied by the growth of‘ any fungus, but is a very 
curious morbid affection of the skin itself, apparently allied to epithe- 
lioma. We hare hitherto observed i t  only in carp, the 11eac1, body, and 
fins of mhich sometimes appear covered with white patches, wliiol~ pre- 
sent a most dewptive resemblance to those caused by Saprolep in ,  the 
mgre especi@y as the edges of the fius may be eroclotl, and ragged 
fragments haug from the white patches. These patches, however, con- 
tain no fungus, but result from the abnormal growth of the epidermis, 
sometimes t% eight or ten times its ordiuary tbicktiess, not udrequently 
accomiinnied by a corresponding &longation of the papilla of the rlezma. 

Having thus h a l t  wit11 thequestion of the naiiir’e a A  affit1itic.s of t~Jo 
fungus which is tho constant concomitant of the 6‘  sdmon cliscasc,” tho 

, i ’  
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next point of consideration is the relation of the fungus to the affection 
of the skin. Is the growth of the fcngus the cause of that aKection, 
or does the fungus merely firid a favorable nidus in the products of the 
egection B 

Tlie Saprolegiaia?, as we have seen, habitually grow on dead animal and 
vegetable substances; and it is therefore a fair supposition that some 
morbid aflection may cause the local Qeath of the skin of the fish; and 
that the fungus simply iinplants itself in tho dead tissue, as if it were 
the dead body of a fly. 

On the otlier hand, our knowledge of the destructire epiclemics caused 
by Enyusa in flies, Botrytis in silkworms, and Entomophthora in other 
caterpillars, and of the multifarious fungi which pl'odrxce bunt, smut, 
and mildew in plants, a,ff'ords a t  least equ;il ground for the supposition 
that the ulceration and destruction of the skin are caused by the inva- 
sion of healthy fish by the Sapolegnia. The decision of this question 
is obviously of the greatest importance. 

Direct experimentation by infection of healthy salmon, in the manner 
111 which dead flies were infected froin tlie diseased salmon, being out of 
the question, a t  present, on account of its practical difficulties, the only 
profitable was of inrestigation lay in the Atudy of the minute structure 
of the healthy and of the diseased skin, so as to ascertain the exact 
relation of the fungus to the morbid appearances. 

The sliiu of tlie salmon, lilro that of vertebmteci aniinals in general, 
consists of a superficial, cellular, non-vascuhr, scarf skin, or cpidennis, 
covering a deep fibrous and vascular true skin, or dcrma. The former is 
divisible into a superficial, a middle, and a deep 1ajer of cells, the last 
being in immediate contact with tho dei*ma. The deep cells are verti- 
cally elongated, the middle ones more or less broadly spindle-sharped or 
rounded, mliile the thin superficial layer consists of ifattcned cells. The 
deep cells are constantly multiplying by fission, and their. progeny be- 
come middle cells, the outermost of which, for the most part, becoming 
flattened, give rise to the superficial Isyer, which is cont 1 1 ~ 1 1 ~  shed anid 
replaced. Some of the cells of the middle layer, howvurer, enlarge, talro 
on a more or less spheroidal form, and become filled with a Inucous 
flniil. As they rise to the surfme, they open and pot13 out this fluid, 
which lubricates tlie surface of the fish. In any vertical section of a 
properly prepared portion of salmon skin more or fewer of the openings 
of these cells arc to be seen. The derma is coinposed of matted. bum- 
dies of connective-tissue, traversed by blood-vessels and ncrr-ey, and 
containing num(?rous 1ympli;itic spaces. The superficial layer of tho 
(lt.rmfi coil tains a number of dark pigment cells, of which there is a 
elose-set zone iinr11ediate1.y Imneath tho opidcrniis. 

In  a thin vertical section of tlie skixi of tho head of a salmon, m-hich 
has passed from the sound skill through the centre of :L diseased patch, 
the various 8tructurnl elements wlijcli have been described, disposed 
with great regularity, are alone visiblo in the liealthh- part of the sec- 
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tion. But, on advancing within the margiu of the diseased area, h y p h ~  
of the Saproleglzia are seen to penetrate horizontally betmctau the cells 
of the iiiiddle layer, thrusting them asunder with so ~uucli force that 
the cells become bent and distorted, and adhere to a hypha as if they 
were spitted on it. And, in fact, it is because bundles of such hyphx: 
are thrusting themselves in this manner, as the roots of an ordinary 
plant thrust themselves into the soil, between the epidermic cells, that 
the radiating ridges which appear on the marginal area of the diseased 
patch are formed. Close up to the free ends of these hyphcc, however, 
the epidermis is perfectly healthy j and this f w t  sufZices t o  prove that 
the growth of the fungus i's the cause of the morbid affection of the 
epidermis, and not its consequence. 

Proceeding further towards the centre of the diseased patch, the 
hypliz become more nuinerous and take a vertical as well as a hori- 
zontal direction. Of the vertical ones, some trarerse the epidermis out- 
wards, thrusting aside and disturbing its cells, and terminating in short 
free ends on the surface. Others of the vertical hyphx:, 011 thu  contrary, 
arc directed inwards ; and, as root-hyphz, not only traverse the deep 
layer of tlie epidermis, but pierce tho superficial layer of tho dernin, and 
penetrate into its substance for a short distance. Yet nearer the centre, 
the epidermis is completely broken np into fraginents and (letached cells, 
which lie in the meshes of the thick mycelium formed by tlie horizontal 
and vertical stem-hypha of the fungus. The vertical stem-liyphz attain 
their full length, often branching, and begin to develope zoosporangia. 
Towards the derma, the root-hyphz are so numerous and close-set that 
they are often separated by interspaces which hardly exceed their own 
diameter, where they penetrate the superficial layer of the derma. 
Moreover, they branch out  in the latter to a depth of a tenth of an inch, 
often penetrating the bnndles of connectivc-tissue. Their ultimate 
ramifications usually end in curiously swollen extremities. Still more 
towards the centre of an ulcerated patch, the place ol' the epidermis 
is taken by the felted mycelium of the Sqwolegnia, the superficial 
layer of the derma has disappeared, small vessels have often been laid 
open, and blood has been effused. 

All these appearances become perfectly intelligible, if we suppose 
that, when Saprolegnia spores reach the surhce of the body of a live 
salmon, they behave in the same manner as wc know they do when 
they reach the surface of the bocly of a (lead fly. If it should light 
upon one of the apertures of the mucous cells, mi easy road into t h e  soft 
interior of the epidermis is open to the hypha of the gefminating spore. 
But, a p r t  from this, the Bat superficial cells arc certainly as easy to 
pierce as is the tough cuticle of a fly. No doubt, as in the fly, the hypha 
grows directly inwards, and piercing the superficial layer of the derma, 
comes into direct relation with tthe abundant nutriment it finds there. 
The fungus t'heu mmifies, on tho one side, in t h o  derina, on Ohe other in 
the epidermis, sending off, in the latter, vertical branches which soon 
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deGelopc sporangia, and horizontal branches, which a x  driven, like snb- 
soil plonghs, into the middle layer of’ cells. The zoos~>oraiigia emit  
multitudes of  zoospores, many of which are deposited on the epidermis 
iu the neighborhood of the first; and, penetrating it in the same way, 
add to the Snprolegniu plantatioii. Thus the disease constantly 
spreads centrifugally; and, as the oldest and most luxuriant growth of 
8aprolegda is iu tho centre, so is the inecliauical destruction of the epi- 
dermis first effected tlierc. But it is in this region, tilso, that tlie greatest 
number of root-hyplia penetrate the  clerma. Tliry cannot fhil to inter- 
fere with tlie nutrition of the tissues which they traverse ; in fact, their 
rainifications are often SO close-sel, that the proper tissues of the super- 
ficial layer of the clcrma, alriiost disappear. Sooner or  Iatw, therefore, 
iieorosis sets iu , and then ulcerative slougliii~g talres place, rosultiiig in 
mi open sore, No cloubt the morbid process thus described is accele- 
rated and inteiisified by the irritation caused by tlie iniiunierid.h miall 
grains of sand and other foreign bodies entangled by the mycelium. 
But tliet the primary cause of all the mischief is tho parasitic luiigus 
docs not appear to be ope11 to doubt. If i t  were otherwise, the structural 
alteration of the sliin should precede the fungus sild uot follow it, as i t  
actually does. 

h i  fact, tho 8qwolcpziu is the cause of the salinou disease exactly a s  
tlic closely allied fungnu l’wonospora is the cause of the potato disease. 
In  sytnptoi~is, progrcsa, m d  results, there is the closest :malogy between 
the two inaladies. I’cronosyora, like 8upwlegnia, gives rise to spores 
which may bo ui1i:ited a i ~ i  actively locomotive, or may gerrniiiatc with- 
out passing tlirough an active stage. When these spores germinate on 
tho surface of :i  health^ potato pl:tnt, their hxpha  perforate the walls of 
the cells with wlricli tlicy are in contact, and then ramify, as a mycelium, 
in the inner subst:iiicC of tho plant, carrying destruction nrherewr they 
go. The niycelimn gives OK hyp11;;o wliich pass throng11 tlie stomntcs to 
the surface ; and there thex throw off abundant spores, which repeat 
the process uiitil the wliole plieiit is destroyed. IDoeri the tubers are 
invatled ; but, iii  tliem, the inyueliun~ becoines quiescent on the approach 
of the winter season, to break out again, in full vigour, if the tubers aro 
planted i n  tho following spring. Moreover, there is as iiiucli niicertninty 
a,bout the occiirrmco of‘ anthc~idia aiid oosporangin. and of any sexual 
lnetliod of roproduction, in the Pcroizoqmru of the potsto, iIS in tlie 8011- 
yolcg,tin while i t  iufcsts tlie salinoii. 

~he1-e is ii, great ileal of rcmoii to believe that tlie Xaprolepzia growing 
011 sal111on is Gilled’by salt \vvilter; and that tho injured skin 11i:iy ]loa1 
a1lc1 become covered with a IIUW epidermis when a diseased salu~on 
ellters the sea. Bnt tlie discovery that the root-hypli~ of the flapyo- 
~cpzin ramif:). in the derma, where the sea mater c,znnot relioh thorn, 
raises :I carious nucl iinportniit question. It becomes possible that a 
diseusctl siilmoii 1 returning to the sea1 may regain a heillthy epitlrrmis 
and al)pear perfectly so~xticl j but that, like a potato-tuber invaded by 
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Peronospora just before the approach of winter, tlie fungus in the dcrma 
may simply lie dormant, and be ready to spring into activity as soon as 
the fish returns to fresh water. Cases of the appearance of the disease 
in quite fresh-run fish are occasionally reported, which woulcl be readily 
explicable should this supposition turn out to be well founded. 

Another possibility was suggested by the same fact. We know that 
the spores of the l h p u s a ,  a fungus which attacks living flies, germiiiate 
and bore through the cuticle in much the same fashion as the Saprolegnicc 
enters dead flies. But the hypha of the Emnpusa, which has thus entered 
t h e  fly, immediately breaks up into short joints, which cliffuse theni- 
selves through the body of the fly ancl'everywhere multiply by division, 
until they have appropriated all the nutritious matters which are arail- 
able to them. It was therefore justitiable, on analogical grounds, to 
suppose that the hypha of Saprolegnia, which had entered the derma 
of a salmon, might break up in a similar war; and that the segments 
might be conveyed through tlie lymphatic and blood vessels into all 
parts of the body, and either produce blood poisoning by a, septic fer- 
mentative action, or develope centres of obstruction by lodgmeiit iu the 
narrower channels of the vascular system. Elowever, there is no evi- 
dence to justify this suspicion. The hypha in the derma shorn no signs 
of division, nor have any toruloid bodies, or other structures that can be 
regarcled as derivatives of Xaprotegnia, been observed, either in the 
blood or in any of the viscera. 

The salmon disease, in fact, appears to be a purely cutaneous affec- 
tion ; and the fish seem to clie 'partly from irritation and consequent 
exhaustion, and partly, perhapsL. from the drain on their resources, 
caused by the production of so iarge a mass of vegetable matter st their 
expense. 

The opportunities for the investigations, tho chief results of which 
have now been detailed, hare arisen only during the last three or four 
months ; and 8, great deal more time and attention must be devot,ecl to 
the subject before it can be expected that many of the obscurities and 
difficulties which still hang about it call be cleared up. 

It is neeedful to discover the coiiditions under which the fungus ex- 
ists in those rivers which are infested by the disease when the full- 
grown salmon have deserted them ; whether it lingers in isolated cases 
amoiig the parr, trout, or the non-salmonoid fish ; or whether it contents 
itself with the bodies of dead insects, and other dead animal, and per- 
haps vegebble substances ; or whether, in the late summer, oosporangia 
may not be formed and give rise to oospores, which, as De Bary's ex- 
periments show, may have a, dormant period of three or four mouths j 
that is to say, sn@cient to preserve theni till the next return of the 
salmon. 

Un all these points, persons conversant with the use of- the microscope, 
who are resident in the neighborhood of salmon streams, might obtain 
information of great value, hardly to be procured in any other may. 
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Although all the evidence leads to the conclusion that the #aproZegnia 
is the immediate and primary cause of the salmon, disease, and that, in 
the absence of the fungus, th% disease never makes its appearance, how- 
ever. polluted the water may be, or however closely the fish way be 
crowded, yet in this as in  other epidemics caused by parasitic organ- 
isms, the prevalence and the mortality of the malady, a t  any given 
time and in any given place, must be determinqd by a multitude of 
secondarr conditions independent of the immediate cause of the dis- 
ease. 

In the c8se of the potato disease, it is me11 known that dry weather 
is extremely unfavourable to the growth and diffusion of the Peronos- 
p o k  I n  such a season a plant may be agected here gr there, but cases 
of disease are so ram that they escape nobice. But if even a few days 
of rain with a thoroughly damp atmosphere supervene, the fungus 
spreads from plant to plant with extraordinary rapidity, aud field after 
field is devastated as if struck by a sudden blight. SO with the epi- 
demic disorders of mankind. I n  a large town, isolated cases of small- 
pox, measles, diphtheria and the like constantly occur, and every case 
is the source of a vast quantity of infectious material. Nevertholess, it 
is onlj under certain conditions that tliis infectious material takes ef- 
fect and gives rise to an epidemic. 

At  a moderate estimate? the Sapro2eg)~icl: 011 a single dead fly may 
carry a thousand zoosporangie. If each sporangium contains twenty 
zoospores, and runs through the wholecourse of itsdevelopment iu twelve 
hours, the result will be the production of 40,000 zoospores in the course 
of a day, which is a number more than sufficient to furnish one zoospore 
to the cubic inch of twenty cubic feet of water. Even if we have this 
rate of production, it is easy to see that the Saprolegnicr: on a single fly 
mar yield e sufficient abundance of zoospores to render any small and 
shallow stream, such as salmon often ascend for spawning purposes, 
dangerous for several days. For 8 single one of these 8pores, if it ad- 
heres to  the surface of the skin of a salmon aud germinates, is suBcient 
to establish the disease. Other things being alike, of course the greater 
the quaiitity of Saprologwia in e stream the groator the chances of in- 
fection for the fish mhich enter it. 

11-1 looking for the causes of an epidemic of salmon disease me 1l;lVe 
tllerefore to inquire, in the first place, into the conditions which favour 
the growth of the Saprolegrciu. I t  is known that the kJaprole@m subsist, 
]lot, only on dcad insects and on dead crustacea, and molluslrfi, bllt on 
some other dead animal matters and on decaying plants. The particdRr 
form which infests the salmon, as we hayo seen, flourishes as well upon 
dead flies ; i t  can also be grown upon pieces of bladder, but whether it 
caa be transferred to decaying vegetable substances has yet  to  be de- 
termined. 

Hence i t  bllaws 4Aatj within certain limits (active putrefaction ap- 
pearing to be unfavoureble to  kJaprolegnia), an increase of the quantity 
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of dead insects and other such organic matters in a river must tend to 
favour the growth and multiplication of any h'aprolognim which it con- 
tains, and hence to increase the liability to infection of the salmon 
which aRcend it. 

And that this is no mere hypothetical deduction is very well shown 
by a remarkable case which was carefully investigated by Goeppert* 
nearly 30 years ago. 

A peculiar water-mould, commonly known as Leptomitus lucteus, but 
which is so closely allied to h'aprolegnia that Pringsheim places i t  in 
that genus, is widely spread in running waters, where i t  grows on all 
sort8 of dead organic substances. 

A factory for making a spirit from turnips 'was established nca? 
Schweidnitz in Silesia, and the refuse was poured into an affluent of the 
river Westritz, which runs by Schweidnitz. The rekult was such a 
prodigious growth of Leptomitus that the fungus covered some 10,000 
square feet at the bottom of the stream with a thick white layer, com- 
pared to sheep's fleeces, choked up the pipes, and rendered the water 
of the town undrinkable. Scattered hyphB of this Leptomitus may some- 
times be found among those of h'uprolegnia, growing on fresh-water 
fishes ; and the two forms are altogether SO similar: that conditions analo- 
gous to those which stimulate the growth of the one may safely be as- 
sumed to favor that of the other. 

Brefeld lias pointed out that there is no better medium for the culture 
of fungi of all sorts than au infusion of dung (LLmistdecoct'f). Lund 
uoder high cultivation undoubtedly supplies the waters in its neighbor- 
hood with something that nearly answers to an infusion of dung; and 
th i s  must be taken into account in discussing the possible factors of 
salmon disease. 

Again, i t  is known with respect to many of the common moulds, such 
a8 Penicillium and Jlucor, which are habitally saprophytes (tliat is to 
say, live on decaying organic matter, as Haprolcgnia does), that they 
flourish in certain artificial solutions containing salts of ammonia. It 
is quite possible, though whether the fact is so will have to be experi- 
mentally determined, that 8uprobegnia is capable of living under the 
same conditions. Fungi :we also extremely sensitive to slight differ- 
ences in the acidity or allcalinity of water, SO that even apparently in- 
significant clianges in this respect may come into plq- as secondary 

Hence, blthough there is not the slight- 
est ground for regarding '(  pollution^,^^ whet,her they arise from agricul- 
tural or from manufactixring industries, as primary causes of salmon 
ilieease, they may have tl most important secondary influence; h e y  ma'y 
in fact determine whether, in any river, the disease shall be sporadic or 
epidemic. 

But of all tho conditions which determine the increase of Haprolegniu, 
and, therefore, multiply the chances of infection of healthy fish, the 

* Botanisohe Zeituug," XI, p. 163. 1853. 

a conditions of salmon disease. 
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presence of already diseased fish is obviously one of the most important. 
A large fully diseased salmon :nay have as m u d  as two square feet of 
its skin tliiclily covered with Saprolegka, oud its crop of spores may be 
taken as eqnivalent to that, of several hundred flies. It ma5 be safely 

‘ assumed that 40 such salmon might furnish one spore to the gallon for 
all tlie water of the Thames which flows over Teddington Weir (350,- 
000,000 gallons) in the coiirse of a day. 

I n  187S, 350 deed salmon mere taken out of a very small rir-er, the 
E&,* in three days. If the zoospores which these gave off had been 
erenly diffused througli the water of the Esk, the difficulty is to uuder- 
stand how any fish entering it could escape infection. 

In fact the objection easily arises that these arguments prove too 
much; a d  that, if the Saprolegnia is the cause of the disease, and its 
spores are thus videly diEuser1 in an infected river, not a fish Which as- 
ceuds that river should escape tho disease. 

But sucli an objection loses its force if i t  is remembered that, though 
the Saprolegqaia ismthe cause of the disease, and though a single spore is 
undoubtedly sui3icieut to kill a salmon; yet, in order to produce that 
eEect, the $pore must, iu tho first place, reach and adhere to the epitler- 
mis of the salmon; in the second place, it mast germinate; and, in the 
third place, the delicate hypha which it sends out must bore its way 
through the epidermis into the derma. 

Each of these conditions of successful infectiou may be niodified in 
endless ways of which we know riothing-by the state of the epidermis 
of the fish; by the  motility and the general vital enei’gy of the spore; 
by the composition of the water, and especially by that b€ its gaseous 
and acid or allinliue contents. 

If the spores geriiiinnte within 
the zoospormgia, or are not locomotivo after they I m ~ e  it, their cliarices 
ofdiffnsiou, and hence of reaching a healthy fish, will bo vastly less 
than if the$ are locomotive, for. even a short time. And again, their 
chances will be fiir less if tliry germinate after the first locomotive state, 
w1iich lasts ouly a fern minutes, trlian if they enter into the second loco- 
inotirc st,ute, which may endurc.. for four and twenty hours OF 11iorc. So, 
if the salrnoii Saprole.pzia produces oospora~igja in the late suiriiiier, and 
these lie dormant a t  the bottom until tho following spring, tlie ch:inces 
of itlfection of fresh-run fish will be greater tlinn thqy will be if the coil- 
tinu:ince of tlie existence of the fiapro7eguia, through the winter, dc- 
pe~lds upoa the :widwit of n sufficient supply of (lead orgauic sub- 

Moreover, any one mho bas practised the~cultivation of Soprolcg&a is 
fitmiliar with the difficulties which arise from the swarms of Infusoria 
and Bacteria which devour, or otherwise destroy, the iiingu8, notmith- 
stitnding all his efforts to preserve it. 

Tlic struggle for esisterice rages xarIiong fuugi as elsewhere; s n d  th6 

To take only one of these conditions. 

staFces. ’ *  

- _ ~ ~ ~  
* Stirliug, “Procecdiugs Roynl Society of EBinburgh,” 1701. ix, p. 786. 
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question whether a salmon which enters water in which Saprolepia is 
present shall be infected or not depends upon the mutual adjustment' of 
a yast variety of conflicting agencies. Until me have learned something 
more than we at present know of these agencies, and of the history of 
the salmon h'oprolegnia itself, there can be no thoroughly safe founda- 
tion for any view which may be put forward as to the best mode of 
dealing with the disease. 

Nevertheless, since it is evident that every diseased salmon which re- 
mains in a river must immensely increase the chances of infection of the 
healthy fi8h in that river, the policy of extirpating every diseased fish 
appears, theoretically, to be fully justified. But whether, in endeavor- 
to carry such a policy into effect in any given river, the cost would riot 
exceed the loss from the disease, is a point which must be left for the 
consideration of boards of conservators. 

We havo the honor to be, sir, your obedient servants, 
S .  WALPOLE, 
T. H. HUXLEY, 

Inspectors of Pislierim. 
The Right Hon. the SECRETARY OF STATE 

FOR THE HOME DEPARTMENT. 
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