XVII.—THE PROPAGATION AND DISTRIBUTION OF THE SHAD.

A\OPERATIONS IN THE DISTRIBUTION OF SUAD IN 1874,
By J;\.\IIES W. MiLNER.
DISTRIBUTION FROM COLYMANS, N. Y.

The work of shad-distribution began the last week of June; the
elay in the control of available funds preventing any possibility of
Dropa’gation in the Potomac or rivers to the southward,
tra\he~ services of experts were obtained at once for the season, and four
"eling parties organized at Coeymans, N. Y., the station of the New
ork State commissioners.
be first shipment was made from this point on the 24th of June.
etween this date and July 9, seven shipments were made to streams in
t-hg States of Ohio, In(li:ma-., llli.uois, z?nd ’1"cxas. In all four hun.dr('zd
Sip U.Sand shad were placed in tnbutm‘mg of the great lakes, the Missis-
i, and in the Brazos and Colorado Rivers of Texas.

DISTRIBUTION FROM SOUTI IIADLEY FALLS, MASS.

The work of the New York commissioners ceased about the 3d of
Uly, and the traveling parties moved to South ITadley IFalls, Mass.,
® Station of the Connecticut commissioners. Mr, Mounroe A. Green
ad the direction of the work at its commencement here and during my

Sence of a fortnight in Texas and elsewbere.

art of the plan at this station was to move a portion ot the shad into
® 90111)ecticut above the fish-way. The generally accepted fact in the
abl,ts of anadromous fishes that they are disposed to return to almost
€ exact locality where they passed their embryonic and earlier stages
H growth indicated a necessity for establishing a colony above the
Olyoke dam.

. here is o large amouut of evidence to establish the fact of this habit
a8 the salmon and alewife, and many fresh-wnt‘er fishes seem to have
is Strong an instinct for locality as have the birds and mammals, It
. tOlerably evident that the shad possesses the same disposition to find

8 way back to familiar waters.
erabliseryation of the shad Lrought to the large markets shows consid-

"y ¢ difference in the physiognomy and general contour of t-h9se from
e erent rivers, The suggestion is natural that they are distinet and

Parate colonies of the same specics, and thus slight characteristics are
Perpetuated because they breed in-and-in and do not mix with those of
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otherrivers. If they have the instinet of locality to the degree that ﬂ‘]e
salmon and alewife have, there would be likely to be little dispositioD 18
the shad of the Lower Connecticut to ascend the Holyoke dam.
Holyoke damn was erected in 1849. The present colony of shad in the
‘Counecticut River can therefore have little of either inberited or deve”
oped instinet to extend théir migrations above the foot of the dam.

As yet, no fish-way has proved to any large extent successful 0,
shad. Their exceeding timidity is supposed to be the chief reason why
they will not enter a fish-way. Jiven if this be the reason, no thoroug
test can be made until a colony has been established above the dam
because of the evidence there exists that they have mo disposition
ascend higher than their familiar spawning-ground.

The proof of the success of a fish-way as a means of ascent for the
to the upper waters of the rivers of the United States was regarded as
matter of considerable importance. A test at this well-constrncted ﬁs" .
way will probably afford all the evidence as to their desirability and theif
merits in deserving outlay where their purpose is principally for
ascent of shad. About 565,000 were placed above the dam, about on®
balf million beiug moved above Bellows Falls, in the State of Vermo2™
From this station, over two millions of young shad were sent to rivers !
New England, the tributaries of the great lakes, Lake Champlain, 87
the Mississippi.

The German government during 1871 sent out Dr. Otto Finsch 1
examine into the fisheries and food-fishes of our waters, with referencés
if pogsible, to a better development of the resources of their own waters:
On his return he had strongly recommended the shad as above all Othe'
fishes the most important acquisition to Gerinany. This country is tea¥:
ersed by long rivers like the Rhine, the Weser, the Elbe, the Oder, ”nd
the Vistula. He was desirous, as a first experiment, that they shoul
be introduced into the Weser.

The North German Lloyd Steamship Company, through their agentsf
Messrs. Oelrichs & Cowpany, offered to transport the fish and atte!
ants to Bremen, and return the attendants to New York, withotl
" charge. The friendly action of the German government in 1873 in thelr'
gift of 250,000 salmou-eggs prompted a ready compliance to this geﬂeroub
proposal, and 100,000 fish in charge of Fred Mather and A. A. AD el;
son were sent from Ilolyoke, Mass., and left on board of the steam,e
Donau, for Bremen, on the 5th of August. The steamer provide¢
the welfare of the fish a large clean tank containing an ample supply ¢
Croton water. A convenient compartment on the deck contained t
cans of fish swung in such a way that they were not endangered by b
movements of the vessel, : -

Mr. Mather reports that continual care was given them aund they **
mained in vigorous condition until the sixth day out, when they begah 0
suffer.* A {og scttling down over the surface of the sea increased *

sh ad

*Sce Matler’s report.
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temDerature until the mercury stood at 73° in the atmosphere. This
Seemed to Jessen the vitality of the fish very fast, and at ten days out
from Jauq and within three days of the end of the voyage the last fish
Was deaq,

An apparatus was devised by Mr. Mather with the intention of taking
a Quantity of partly-developed eggs, which would hatch when a few days
out from land, and thereby limit the period of time the living tish would

Ve to remain in the cans.

his apparatus was a large can, with a capacity of about twenty-five -
gall0"8; within it a cylinder having a wire-cloth bottom and a tight lid
vas adjusted, and within the cylinder the eggs were to be put. The
%linder had four arms soldered to it near the top, and the sune number
lear the Lottom. The ends of* these arms had a solid rubber ball in-
Serted, The ends of the arms with the rubber surface rested against
-1@ inside of the can, the friction sustaining the cylinder at any height
10 the can desired.

he plan was to fill the can to a convenient height with water, and it
Was thought the jolting of the railway-trains and possibly the roll of the
Steamer would be sufficient to give the eggs the necessary motion.

Wheny leaving the river a quantity of eggs was put into the cylinder,

Ut the wire-cloth used proved to be too coarse, and by the time the two
Riles between the river and the depot had been traversed the eggs had
Al worked through the mesbes of the wire-cloth and were in the can

elow, ¢ was, of course, uscless to take the can farther.

It is Que to those who had the experiment in charge to say that they

ere called on for the undertaking suddenly and uncxpectedly, and

12t 0o time for experiment was afforded them before the start.
Ditting the shipment to Europe, I am able to report a very general
Success ), the transfers of live shad.

The longest trip, that to Texas, suffered a loss in the quantity stqrted
Vith of 15 per cent, Iu wost of the shipments the loss was very slight,
lot wore than one or two per cent. A slightly larger loss was reported

uce or tiwice by n‘len.who had had little experience.

A very general appreciation of the cffort was displayed in the regions

Suefiteq, aud cousiderable enthusiasm shown wherever the people
Werg at all informed in the matter of fish culture.

Tables are herewith appended showing thedistribution of shad in1874.
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B—REPORT ON SHAD-HATCHING IN NEW JERSEY.

By G. A. ANDERSON.
{

I hiave the honor to submit the following report of shad-hatching
Operations on the Delaware for the year 1874, compiled from memoranda
left by the late Dr. J. H. Slack, deputy commissioner.

In response to your telegram of June 23, Dr. Slack took the evening
tf‘ain to New York, and on the 24th called on you and received instruc-
tions, e loft New York in the afternoon and reached Point Pleasant,

., (where the work was to be done,) on the 25th. His messenger from

routdale met him with apparatus and the work was at ouce begun.

Owing to the very great dronght prevailing at the time, the water in
the river was very low, and the run of shad was small.

Dr, Slack remained at his post until the afternoon of July 2, when

@ returned to Troutdale, and on the following day was prostrated by a
Sudden attack of pleuro-pneumonia from whieh he never rallied, and
Which terminated fatally on the 27th of August. There is no doubt

at exposure on the river at night, in the prosecution of his work, in-
Quceq the disorder.

After Dr. Slack went away, the work was carried on by his assistant,

illiam B. Swartz, who continued it until the 13th July, when he was
Ordered to cease operations. The number of spawn taken appears by
t!‘e abstract hereto attached. It is proper to say that the water in the
Tl\‘er was lower than had been known for mauny years, and that this
Interfered materially with the work. There appearcd to be at all times
A searcity of male fish, and this fact prevented lis increasing the num-
er of spawn reported. 1t is probable that had Dr. Slack lived to con-
t“'“le,the work this difficulty would lhave been overcome by keeping
alive 3 few hours some of the males taken through the day.* An ac-
ount of expenditures will be forvarded berewith. In conlusion, I will
8ay that the importance of the work you have undertaken is beginning
t0 be understood and appreciated by our people, and it is hoped you may

© able to continue it.

_All of which is respectfully submitted.

"Attcmpts to keep males confined fora few hours have usually resulted in their death.
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J. H. Slack

Abstract showing spawn of shad taken by and under direction of the late Dr. “point
at Io

deputy United States commissioner of fish and fisheries, on the Delaware River,
Pleasant, Pa., commencing June 25 and ending July 12, 1874,

Time. Air. |Water.| Spawn take™

Juno 25, 1874 m| 77 74 3% 000
Juno 20, 1874. .. p.m K 2% 8‘5' 00
Jupo 27, 1874. .. (SIS 1 T S B '
June 28, 1874.. 8.30 p. m. 83 724 | (Sunday.) 60,000
June 29, 1874. .. 1.30 p.m. 74 75 klo .
June 30, 1874.. p. 1. 83 76 | No males tgo 100
July 1,18%4... a.m 80 74 4
July 2, 1874%.. p.m. 85 81 | No spn.Wn~20 000
July 3,18%4.. p.-m 72 79 20, 000
July 4,1874... p.m 84 79 35' 000
July 5, 1874, p.m 704 74 40,000
July 6, 1874. p.m ki 79 g
July 7.18%4. p.m. 73 74 | No spawn.
July 8,187, p.m. 20 €0 | No spawD.
July 9,18%. p.m. 82 81 | No males.
July 10, 1874. . p.m. 3 80 | No tishing.
July 11,1874 .. N p.om. 72 7% | No spuwn-“0 000
July 12,1874t p.-m % 4 _/

/21 R M P P 530'000

* Record from July 2, kept by W.II. Swartz. 1 Ordered to stop by tolegram from Dr. Slack.

Prof. SPENCER TI. BAIRD,
[Tnited States Commissioner of Iish and Fisheries.
DBrooxsBURY, October 24, 1874.

C—VOYAGE TO BREMERHAVEN, GERMANY, WITH SHAD-
By FrRED MATHER.

On the morniug of Tuesday, August 4, 1874, I left ITolyoke, Mass. fof
New York tomake preparations to receive the fish on board the steame’
Donan, advertised to sail the next day. At miduight the fish arrived &
the Grand Ceutral depot, in charge of two men of the commission. Ther®
were ten caus, each containing 10,000 fry, hatched the morning before:
The cans were ordinary milk-cans, capable of holding twelve gallonss
two extra cans for water, and a double set of siphons, strainer-tube
and dippers were also brought. An express-wagon conveyed thém
the steamer’s wharf at Hoboken, where they were taken on board tho
ship. On the morning of the 5th I'was joined by Mr. A. AndersoD
who was sclected to assist in taking care of the fish on the passag®
The cans were placed in o roomn 15 feet by 8. This room was 2 pas
sage-way, between the gangways of the lower or cabin deck ; it had also
a stair leading to the upper deck ; a door at each gangway and ab the»
top of the stairs, which when closed made it a tight roomn. The steame’
had two tanks filled with Croton water, expressly for our use; thes
were in the lower hold, and were of cast iron, lined with cement.

Mr. Anderson and myself (li\‘ided our watches into six hours eacls
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and gave the fish fresh water every hour for the first six days, and
e\'er§~ balf-hour the four remaining ones that they lived. Our mauner
of giving it was this: about two gallons would be drawn from each
Cn, and a dipper-full added each hour. In addition, on each watch
the cang were drawn down half way, and the water aerated by pouring
from one pail to another, and then replaced.

To keep the water in the cans sweet and wholesome, the dead were
d_r_uWIl off every moruving; this was accomplished by swirling the water
With a dipper, which caused all dead fish to collect in the center of the
€an; a siphion was then filled with water, and kept closed until it rested
ou this mass, when it was allowed to flow until all dead fish and sedi-
ent were reinoved.

The following is a table of temperatures and casualties:

Temperature in caus.
DaPe_ i S~ Remarks. Loss.
d-
| Ga m.| Noon. | 6p. m. night.
\ . o o .
A o o =] <}
g 5 70 8 6 66 500
6 66 66 67 64 200
7 64 62 63 64 1,000
8 64 62 64 64 20
9 62 62 64 64 100
10 64 65 61 73 | Fog at night and hot. .o veaeeeecenes-sns 3, 000
n 69 66 64 64 | Gave water overy half-hour as tho fish v
o ting woak J O 500
12 62 64 64 63 1,200
it} G 62 i) 62 | Tried to feed then ...l 5000
1] 64 59 60 61 | A1l dead at noon but 1,000, which died at night...

_ The fish, in my opinion, died from starvation ; hatched on the morn-
g of the 4th, they were probably looking for food about the third or
fourty day after, but appeared strong uutil the morning of the 12th,
“’!’Gn wo first noticed signs of wealness by a glow motion, and many
alive resting on the bottom of the can.
. Qu the morning of the 13th I procured a piece of raw beef, and washed
itin water. I could see many particles in it, and it would bave been
800d food for any of the salmonidoe, but the shad did not appear to
otice i, I very much doubt, if the fish had been turned into a river
full of their natural food at this time, that they would have lived, for
3“3.\‘ were past the point of reviving. It is doubtfulif tho Croton watex
l,la"‘ wo had on board the ship contained the minute forms of animal
ife upon which the shad-fry feed. Itwus confined in tanks below three
ecks in the dark. :

We now know the extreme-limit of their endurance without food.
.(1:‘?5' have been taken from the Hudson River to California in seven
i 8, 8_.11(1 have lived and will probably breed. Ours died of exhaustion

U a trifle over ten days. -

From this, and the reports in the ¢ Forestand Stream,” of the experi-
leuts by Comdr. L. A. Beardslee, at Noank, I do not regard the trans-
Portation of shad-fry as at all practicable on a journoy occupying over
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eight days, unless we can discover some method of feeding them. TDI3
seems at present difficult, and I have hope of a better result from taking
the eggs and hatching the fry upon the passage. This seems to 1{19 to
be the most practicable and easiest method; and in the connectiod
would refer to the hatching-can which I invented and have given to yourf
commission. This was done too late for trial this season, and althoug
intended for use on railroad-cars may be of serviee on shipboard.

The deputy commissioner, Mr. J. W, Milner, who had the charge of
the shad-distribution, intended to have this can tried on our voyage, "'n(_
when the fish were put up he had several thousand eggs put in the ¢ab’
but on arriving at the railroad-station it was found that the wire le’t
was of too large mesh ; and that from the jolting of the wagon in whic
the can was brought to the depot the eggs had passed through to tho
bottom of the outer can.

If, by experiment, we find that we can hatch the eggs at sea, a-nd,_by
the use of water at a temperature of 60° to 620, delay the hatehing
until the fifth or sixth day out, then we may reasonably hope for success:
The passage from New York to Bremerhaven occupied twelve days, 28
as two days should be allowed for distribution from that port, it will be
a comparatively easy matter to get them through in eight days after
hatching.

D—LIVING SHAD ON TOEIR WAY TO THE WESER.*

"TRANSLATED BY H. JACOBSON.

As has previously been mentioned, the German Tishing Society a

Berlin was notified in June by Mr. Roosevelt, the commissioner of fisb-
eries for the State of New Yorl, that a number of live shad would De
sent, which, however, never arrived in Germany, as, on account of tb®
unusual heat, all the fish had died before they reached New Yor*:
Although we must acknowledge the earnest endeavors of Mr. Rooseve™
this first attempt must be conceded to have been a failure; and i.t 19
chiefly owing to the great interest which Prof. Spencer I, Baird, Unite
States Commissioner of Fish and Fisheries, has taken in this matter
that another attempt has been made during this year. The circumstfm,"e
that this year the migration-period of the shad in the Connecticut River
which generally lasts from April until the middle of July, was pmlonge,‘s
till near the end of July, made another attempt possible. ~With '_
peculiar energy Professor Baird knew how to make use of this cil'cum_
stance, and in spite of the short time, made all the necessary Mrmfge
ments in a manner which angured well for the success of the undertakios’
As early as the 7th August, Dr: Finsch received a cable telegr#
from Messrs. Oelrichs & Co., agents of the North German Lloyd'it °
York, announcing the shipping of a large quantity of live sha

* From tho ‘ Weser-Zeitung,” August 28, 1874,
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the steamer Donau, Captain Neinaber, which left New York on the 5th
f\llgust. The Gerwan Fishing Socicty thereupon intrusted Dr. Finsch,
s corresponding member, with the care of placing the fishin the Weser,
Who was in this matter most willingly assisted by the practical advice
of Mr. C. Schieber, the experienced fishing superintendent of the city
of Hameln, who, fully appreciating the importance of the undertaking,
Personally placed himself at Dr. Finsch’s disposal. Although no de-
tailed information had been reccived from Awerica regarding the num-

er and age of the fish, or the manner of trausporting them, all the
Becessary preparations were made for receiving the rare fiuny guests,
the firgt which had ever crossed the ocean to be domiciled with us.  All
the details must of course depend on the condition of the fish at their
arrival; and, in order to be informed of this in good time, Dr. Tinsch
Asked Messrs. Keller, Wallis & Postlethwaite, agents of the Lloyd iu
soutllallxl)ton, to telegraph immediately on the arrival of the fish regard-
g their condition. These geutlemen sent a telegram ou the 135th,
Whicl arrived here on the 16th, saying that unfortunately the whole
Rumber of 100,000 fish had died on the day previous. A letter from

rofegsor Baird, which Consul Schwab, in New York, had dispatched

v the Prussian closed mail, announced the same day the arrival of

lessrs, Frederic Mather and A. A. Anderson, in whose charge the fish

A been placed. Dr. Finsch therefore went to Bremerhaven on the
_17th August, and got from tho above-mentioned gentlemen all the desired
Wformation and all the details, from which it is evident, beyond a doubt,

at, in spite of the failure of this first attempt, the successful trauvs-
Portation of young shad is possible.

To understand the whole matter, we must speak of the particular diffi-
Culties attending the transportation of fish of the Alosa kind in a live
State, which are much greater than with any representative of the
Salnonide. Mr. Schieber was not ablo to keep our Buropean losa,

® Alosa vulgaris, alive more thau twelve hours; and the American
Tepresentative of this family, the shad, (Alosa prastabilis,) secms to

© more tender, for, as Mr. Mather assured us, the attempt to put the
Nature shad in a vessel would prove fatal. The idea of trausporting
8rowp gp half-grown shad can therefore not be entertained, just as little
a&_l that of spawn, as in this respect likewise the Alosa is subject to con-
ditions of Jife differing entirely from tbose of the salmon, While in
Some varieties of these last-mentioned fish the eggs frequently require
“:eeks for their development, whicl, moreover, can be retarded artifi-
Gally by lowering the temperature—a circumstances of the utmost im-
Dortayce for transportation—this cannot be done with shad-eggs. These
tvelop as carly as the third or fourth day, and perish if the tompera-
“1‘9 isless than 72° to 80°, (IFabrenheit.) Another circumstance which
Acilitates the transportation of young salmon is this, that they keep the
umpilical bag, which gives food to the young during the first period of
éir existence, from one to six weeks, while in the young shad this bag
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i3 very small and is lost on the fourth day. In spite of all these pecy
Har difficulties, the transportation of young shad has been successtully
carried on in America. Seth Green made a successful introduction ©
shad into California in 1871, and later Livingston Stone in 1873, The
first grown shad was during this year caught in the Sacramento Riven
and the lucky fisherman received the State premium of §25 for it.

As the American pisciculturists are well acquainted with the diffieul-
ties attending the transportation of young shad, it was to be expecte
that Professor Baird would commission competent and experienced med
to convey the first shad to Germany, and Messrs. Mather and Anderso?
have certainly done everything in their power to justify the confidenc®
placed in them. It must here be mentioned that both these gentlemen 410
experienced pisciculturists, the former possessing a piscicultural estabr
lishment of his own for brook-trout, (Sulmo fontinalis,) near Honeoy®
Ifalls, on the Honeoye Creek, a tributary of the Genesee River, fourtee?
wiles south of Rochester, in the State of New Yorlk; while Mr. Ander
son is successfully raising black bass (Grystes nigricans) and salmod
trout (Salmo confinis) at Groton, near New London, Conn. Both thes®
gentlemen are several months during the year engaged by the Unite
States Department of Iisheries to transplant young fish, and possess a2
experience of many years, especially regarding the transportation ©
shad.

Mr. Willizm Clift, in July, 1872, succeeded in transporting a large illfm'
ber of shad to the Platte River, in Colorado, and, though of course losing
quite a.number, in planting the majority near Denver; and Mr. Matheh
befcre undertaking the journey to Germany, had just returned from DFS
Moines, Iowa, where he had planted 90,000 shad for stocking the Mis:
sissippi. Duaring the railroad journey of seventy-two hours, only 29
out of this large number bad died. Both these gentlemen received thetr
commission by letter from Professor Baird, and had just enough time 0
basten to New York to receive the fish at the Grand Central depot aB
to take them over to IToboken on board the Donau by express.

These fish came from the piscicultural establishment for raising Sh?‘d
which the State of Massachusetts established some years -ago ne‘?r
Holyoke, on the Connecticut River, and which has been instrumental 1_“
re-stocking that river with shad in the most astonishing manner. TP‘S
requires no expensive baildings, but only very simple appliances, whi¢
consist in 200 wooden boxes, 2 fect long and 13 feet broad, open ab tho
top aud having a wire-net at the bottom, being placed in the river
These boxes receive the impregnated cggs and protect the young fish
till they lose their umbilical bag. The shad-raising establishuments 0
the State of New Yorlk, on the Hudson, ten miles below Albany, and tha:
on the Potomac near Washington, are similarly organized. The )'ounj’
fish scarcely two to three Liours old were shipped by railroad from HOD'
oko on the 4th August, at 2.30 p. m., and arrived in New York at mi&
vight, via Hartford and New Haven Railroad, in a healthy condition; I






