XXV.—REPORT ON THE PROPAGATION AND DISTRIBUTION OF
SHAD (ALOSA SAPIDISSIMA) IN THE SPRING OF 1880.

Two stations for propagating shad were established and maintained
Uring the season of 1880; one of them in Spesutie Narrows, near Havre
de Grace, which had been so successfully operated in previous years by
the United States and Maryland Fish Commissions jointly ; the other a
Bew one at the ‘Wasghington navy-yard, through the courtesy of Commo-
' d‘°1'° Richard L. Law, Chief of the Bureau of Yards and Docks, and
Olnmodore John O. Febiger, commandant of the yard: Their hearty
Ac°'°l)0ration in placing the facilities of the navy-yard at the disposal of
¢ Commisgion evidenced their interest in the work. .
early 30,000,000 of young shad were produced at and distributed

Om thege stations—an increase of about 14,000,000 over the aggregate
Tesult of the several stations operated the previous year.

It,‘Vasvnot thought practicable to continue the work on Albemarle

%und- quring this season, but early information of this intermission
;8‘“ given to the State Commissioners of North Carolina, that the sta-
in(;n might be occupied by them. Mr. 8. G. Worth, the efficient Super-
2 endent of Fisheries of that State, pushed the work with ?redltajnle
bea,l and flattering success, depositing the fish hatched at this station

18 corps, in the adjacent waters and in the other rivers of North
aroling,

Havre de Grace Station.—Mr. John S. Saunders, of Baltimore, who had
¥1th 80 much fidelity and zeal administered the work at the Albemarle
1 ound Station during the operations in North Cdrolina last season; m_xd,
3ter, hgq been transferred to the charge of machinery barge No. 2 with

&ccompanying equipment as a branch of the station at Havre de
ofl‘ace, wasg placed this year i charge of the entire work at the mouth

.t‘he Susquehanns. The result of the hatching and distribution from

18 station will appear in the appended tables. ’
qu ® two barges containing the machinery, and the two furnishing
™ n?rters for the operatives, were towed, on th.e 29th of April., from Bal-
& eore, Where they had been kept during the winter, to Spesutie Narrows,

entrance to this harbor having been improved by dredging. The
M‘l"?ng of these barges was performed by the revenue steamer “ Ewing,”
‘ lch[ll;afd been kindly detailed for the purpose.

653



654 REPORT OF COMMISSIONER OF FISH AND FISHERIES. ['2]

On the 3d of May the first eggs were taken, and the production was
gradually increased until about the middle of the month, when the max-
imum yield was obtained. The operations were carried on with varying
success up to the 10th of June, the time at which the Maryland law re-
quires fishing to cease. - Up to this date 13,355,000 eggs had been pro-
cured. '

As the eggs were procured only from those fish taken for market, and
as none were taken for the express purpose of obtaining their eggs, the
production was dependent upon the fishermen, and when the local laws
required a cessation of fishing, there was, of course, no other source of
supply, and the operations at this point were necessarily discontinued-

The excessive drought during the month of May, and the prevalence
of southerly winds, caused the salt or brackish water to extend unusually
high up the Chesapeake Bay, the water becoming so brackish at the sta-
tion as to make it advisable to move the entire equipment from Spesu-
tie Narrows to a point above Havre de Grace where the water was en-
tirely free from salt. This was done on the 30th of May. Theadvantage
of having such floating apparatus as this station was provided with was
demonstrated on the occurrence of this abnormal condition, as the equip-
ment was moved without loss of fish, eggs, or time, to a locality some flve
miles distant.

The aggregate results of the season were materially lessened, how-
ever, as during the period when ripe breeders were most. plentiful the.
gillers declined to let the agents of the Commission handle their catch
on account of some dissatisfaction caused by a reduction in the price
paid for the fish utilized for hatching purposes. The magnitude of the
work having so materially increased, and the number of fish handled
being so much greater than in previous years, it was found advisable
to lessen the price offered for ripe shad, which, however, was alway®
maintained above the ruling market rates. The fishermen, without dué
consideration of the subject, refused for a few days to allow their fish
to be handled unless they were purchased at the same rate as in previ
ous years. However, after a temporary interruption, the fishermen ac-
cepted the conditions, and the results of the season, although somewhat
influenced by this interruption, were most gratifying, as the yield of this
station, as already stated, aggregated between 12,000,000 and 13,'000,00O
of young shad, an excess of over 2,000,000 in production beyond the yield
of the two stations operated in this locality the previous year.

On the 25th of May the first car-load shipment was made from this
station, the car having been furnished by the Philadelphia, Wilmington
and Baltimore Railroad Company. Over a million of young shad were
transferred from Havre de Grace to the Nanticoke River and deposi
in that stream near Seaford, in Delaware. This was effected withou?
loss.

On the 12th of June, while the fish on hand were being transferred
from the hatching vessels to the depot for a shipment to Maine, a terrifi®
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Wind storm, accompanied by heavy rain, broke the barges away from
their moorings and cast them ashore, causing a loss of between 800,000
and 900,000 fish and eggs, or rather the involuntary deposit in the Sus-
Quehanna River of that number. Sufficient, however, were saved to
make g good car-load, with a few additional fish which were sent from
the Washington Station. Nearly a million shad were taken on this trip
to Maine and divided between the Penobscot and Kennebec Rivers.
The Commission is again indebted to the Philadelphia, Wilmington and
Baltimore Railroad Company for the car in which this shipment was
ade and for the arrangements with the other companies for the move-
Ient of the car by fast passenger trains to Bangor. Mr. Stillwell, one
of the State Commissioners of Maine, met the car at this point and
Selected the places of deposit.

\ During the month of May, Mr. J. P. Creveling, of the Pennsylvania

‘Ommisgion, by direction of the Commissioners, procured from this sta-
tion nearly half a million of young shad, which were deposited in the
Upper waters of the Susquehanna River.

At the close of the season, half of the equipment was transferred to
altimore to be remodeled, and from thence taken to Tangier Sound to
® used in the experiments in the artificial propagation of the oyster in-

fugurated by Major Ferguson, Commissioner of Fisheries of Maryland,
© bEl»l‘ges finally to be transferred to Washington for future service on
® Potomac River. The rest of the equipment—that is, one machin-
sty bal‘ge, and one barge occupied as quarters—was left at Havre de
Grace, to be used again the succeeding year.

The disposition of the fish produced is shown in the tables appended,
he yielq of this station being incorporated with the distribution of the
sh hatched on the Potomac. '

Washington navy-yard station.—In order to determine the feasibility

of hatching shad by the use of hydrant water, and for the purpose of

Produ'cirig them in large numbers at a convenient center of distribution,

3 station was improvised at the Washington nav y-yard by permission of

ZN"'VS' Department, and through the courtesy of the commandant of
Yard, '

At the western end of the “ship-house” a number of cones, arranged

according to the Ferguson system, were set up, a fow at first, afterwards
;nm‘e and more, until about forty-six were in place. The number was
UCreaged ag fast as the vessels could be manufactured, and they were
Pt to their full capacity during most of the season. It was necessary
o at_th.iS'apparatus should be operated outside of the ship-house in the
aD N air, ag jt was deemed imprudent to have lights within the building,

"d they were a necessity for the proper conduct of the work.

neg © water was supplied to this apparatus from a hydrant connec'tion
an drbby .. The eggs were nightly collected 15 or 20 miles down the river
rought up upon the *Lookout,” & small steamer in the service of
© Maryland Fish Commission, which had been provided with apparatus
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for the purpose. On arrival they were at once placed for final develop:
ment in the cones above referred to. As soon as the fish were ready
for distribution they were placed in transporting cans and then trans-
ferred to the railroad depots for shipment. ’ ‘

The experiment proved entirely successful, so large a percentage
hatching out that the loss of eggs was acarcely appreciable, and the dis-
tribution was readily made to all parts of the country.

During the progress of the work, it was found that that section of the
Potomac River immediately adjacent to Fort Washington was the most
productive of ripe shad, and it was therefore deemed advisable to sta-
tion a portion of the spawn-takers at this point. Permission having
been obtained from the War Department, a building on the reservation
was occupied as quarters for-this portion of the force. The eggs when -

«collected were placed in vessels suspended in the water, which kept them
in good condition until they could be transferred to the hatching appa-
ratus at the navy-yard. '

This sub-station was occupied until the 19th of June, when it was
-abandoned, as shad were no longer taken in sufficient numbers to in-
-duce further work at this point. '

Advantage was taken of the peculiar facilities of the navy-yard sta-
tion for conducting several experiments for determining the minimum.
amount of water necessary for keeping young shad in good health and
condition, as very often it is necessary to economize water both in the

~ production of the fish and their transportation. These experiments de-.
monstrated that the eggs could be as successfully hatched with less thad
one-fourth the amount of water if an abundance of atmospheric air wa8
introduced with the water. ' :

Many other experiments were conducted during this season which
bave resulted in material modifications in the forms of the apparatu®
used in the production of; and the vessels for transporting, young shad-

On the 23d of May the first large car shipment was made from Wash-
ington. Mr. George C. Wilkins, superintendent of the Pennsylvania 8y8°
tem of railroads at Baltimore, having provided & commodious baggag®
car, and arranged for its movement on the passenger train as far gouth
‘a8 the standard gauge roads extended, and also obtained from the o
‘necting lines a similar car at this terminal, about 2,000,000 of young sb
were loaded in the car at Washington from the navy-yard station. One
‘half of these were successfully deposited in the rivers of South Oarolin®
and the other half in those of Georgia. '

On June 6 another car-load, consisting of about 700,000, was shipped
‘to Cincinnati in a car kindly loaned by the Baltimore and Ohio Railro
Company. There the fish were turned over to Dr. Griffith, the president
of the Kentucky State Commission, who mét the car in person and 8%
perintended the deposit of the fish in the rivers of Kentucky. :

The success at these stations in procuring shad in large numbers led

“to theinauguration of this system of shipping young shad by the w
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f_load, in place of the single messenger shipments, limited as they were to

0ne or two hundred thousand fish. .
. Although in previous seasons the production amounted to many mill-
1ons of fish, this was the aggregation of only one or two hundred thou-
Sand daily, Large shipments of one or two millions were impracticable,
88 before this number could be produced the earlier hatched were 80
far developed that they would require a much more abundant supply of
- fooq than that found in the limited amount of water to which they were

Recessarily confined. ' :

The production of previous years was necessarily scattered in com-
Paratively small Jots throughout ,the country, no streams except those
O which the hatching stations were located receiving a sufficient num-

er to have their presence decidedly marked.

2'ar greater results can be anticipated from the deposits of one or two
m}HiOns of fish in a stream during a single season, and this is entirely
Within the possibilities, so great has been the advancement in the meth.
0ds eémployed in eollecting the eggs, their development, and the trans-

®r of the young fish produced.

. Shipment by car-loads was, therefore, a marked feature in the opera-

OB8 of this season. By this method, it is confidently hoped that the
WOI‘k/of distribution, not only of shad, but of carp and other fishes, can

e:smade much more systematically, much more efficiently, and at much

cost,
'l_laVing demonstrated the practicability of securing young shad of
nnlfox-m ages in sufficient numbers to warrant shipments by car-loads, it

OW becomes necessary to secure properly arranged cars for this pur-

Dosg. The essentials of a car for this duty are:

Firgt, Arrangements for maintaining even and constant temperatures.
e(_’,ond. Capacity for conveniently storing special carrying vessels.
hird, Automatic arrangements for change and circulation of water

aeration. '
ourth, Comfortable living, accommoédations for the messengers at-
nd‘n'g the fish, so that they can be constantly at their post of duty.
wmebs’gns are being prepared for the construction of such cars, which
@ built as the work develops and the means are provided. |,

M; li: detail of operations at this station with accompamying tables, by
- &L N, Clark, who was in charge, will be found in the fol]9wing pages.
e fish produced at Washington, as well as the yield from the Havre
%un:ace Station, were, as heretofore, transf:erred to various Qarts of the
Whi Y. The places of deposit are given in the acdompanying tables,
¢h have heen arranged both geographically and chronologically for

¥ reference, '

8. Mis, 20—42

u
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TABLE 1.—Record of temperature observations at Spesutie Narrows, madé
May 3 to June 15, 1880, under the direction of the United
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Tempemtux.‘es. g Wind.
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g -lg| B [S]8| B ) 3 ) B
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ElEls € 1El=1812) % || B §]138 8
S121812| 2 |8|l<id|a| 8 |A|lAa]am | A
o} o ojo|o]|o Feet. |V
Monday, May 3 ...... JUUN FOON IO S DURORN PN DRI FOIPON Pt | RO S.W. [Strong| S.W. |Strong]
Tuosday, May 4 ..... 60 | 654 63]72| 66 [63]05] 6663 |15m25 S.W.|..do ..| 8.W. |Gentl®
Wedneaday. May 5 ..|| 62 {65 | 63| 73| 66 {e3]72)e5 66 ....... N.E.[..do..} E. [..do-
Thursdsy, May 6 61 |64p/ 66 8L | 67 [67]72{67 67 .coo.. 8.W.|..do ..] N.W. |Strong|
Friday, May 7 - - 643/ 65 65| 70| €8 (es|o4 |67 |67 | ... 8. X, |Gentle] S. E. |Gentlo
Satorday, May 8 63| 65.| 64 | 68 6775|7060 f{eauue.-. 8. E.|..do..J W. |..do--
Sunday, May .. 63(67167]8 | Mp|60fT0|72]|72]....... S. [Calm .| 8.W. |Stron8|
Monday, May 10 .....|| 73 | 69} 694 83 | 72 7Iii 78 | 734; 783||.ceeen.. S. |Gentle] 8. |..do -
Tuesday, May 11..... 71| gy 81| 78 |72 70 | 734 734|....... 8.W.|..do ..[S.8. W.!. .do -
Wedneaday, May 12._1| 68 | 704] 704} 73 [ 60 | 717] 72 | 784 734)........ N. W.[Strong{ N.W. Gale
Thuraday, May 18 ...|| 61 [ 68 { 67§ 623 70 |69 )61 |69 69 fi........ N.W.|High .| N.w. iHigh
Friday, May 14 ...... 58 |64 |64f63| 67 [65)01 |07 ool ........ N. |..do ..} N. E. :Strong]
Saturday, May 15....]/ 62 |60 {60 Jeo| 64 [64]63 |65 164 [....... N.E.|[..do ..] N.E. |..do -
Sunday, May 16...... 62 Olt 814 723 64 eaz 76 | 66 | G54ll........ N.W.|Strong{S.8.W.|..do -
Monday, May 17 ..-... 63 | 64}l 64 | 85| 67 | e6d| 77 6x |I. W. '|Gentle[ N.W. . .do -
T'nesday, May 18..... 70|67 |66)82{ 7L | 71179 ; 8.W.|Light | S.E. mght
Wednesday, May 19..(| 61 | 67 [ 66)] 82 [ 70 | 68| 75 N.E. ..go.. N.E.|..do -
Thursdnﬁ. ay20...|| 713 60 |69 485 73 | 7L] 80 INE. . .do .-} N.E. Stronf
Friday, May2l ...... 733 71| 71| 80 733 73} 79 | 'S.E.|Strong] 8. |.-do-
Saturday, May 22....| 73 | 71| 69 | 81 1 733 | 73} 60 8. w.|..do .| 8.W. [..do -
Sunday, May 23...... 68 |72 ]72] 74| 723 | 728} 60 | B. {Tight | S.E. [Light
Monday, May 24 ..... 7117317885 76 |74]80 JIN.E.|..do ..] S.E. |..dO0 -
Tuesdny, May 25..... 76 | 74 | 74 | 86 | 77 | 76}] 82 8.W.|..do ..} S.E. |..do
Wedncaday, May 26..|| 70 | 774 78 | 96 | 82 | 794 83 S8.W.!..do..] S.W.|..do
Thuraday, May 27 83| 80| 794) 95| 80 | 70§] 87 sw.|..do .S w.|..do-
Friday, May 28 7017070187 | 803 | 80j] 78 N w. l..do..] S.E. smgo
Saturday, May 2 6876176181 T8 |78} 70 N.E. |Strong] E. [Gep
Sunday, May 30... 7376|7670 | 78 [18f68 S.E.|..do ..} S.W.|..do -
. . . \ J
Monday, May 81 ..... 73176 ]sa| 77 [78]80 N.W. |stronf
Tuesday,June 1 ..... 3|73 |2880 | 77 |5y S.E. |..40-
Wegdnosday, June 2..|| 58 | 74 |74 § 80| 74 |74 ] 70 N.E. |..do-
Thuraday,Juno3... || 63 [ 72 | 714§ 80 | ©9 |68 ] 78 PIATARLAH
Friday,Juned ....... 72{71{70]8| 71 |71 ]80 N. E. {Ligh’)
Saturday,June 5.....|l 69 | T44 T4 1 7 7% |74} 74 8, B, |5t
Sunday, June 6 ...... 73 | 74| 130} 78 | 74 mﬂ 76 S.w. [Hig
Monday, Juno 7...... s4f7a|7a]e0] 77 [76}70 N.w. Light
Tucaday,June 8..... i 75 | 73 78 | 87 R 79 (17175 N.E.|..d0°
. .10,
Wednesday, June 9..[' 68 | 76 | 76 | 70 Blae | n 8. E. |..40°
Thursday,June 10...J 67 176 |75 | 72| 74 | 74 § 60 8.E. |--40°
Friday, Juno 11...... et |72 | 7| 72 |1y 80 S35 |40
Saturday, June 12....|| 82 | 74 | T3@§ 92 | 79 | 77 82 N.W. ..
Sunday, June 18 ..... g3 7817602 70 [78]80|70]78]-........ 8.W.|..do ..] 8.W.
Mondx;.y,.]'une 14..... 6 707781 79 [77]78([TT| T [j.eneuen N. W.|Strong] N.W. |-
Tuosday,Junc 16 ....|[ 64 (76 (72§65 | 76 71 ]85 |74 | 70 [|..ueenn. N.EJ..do..] E.
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by Jokn S, Saunders, on the United States Fish Commission barges, from
tates and Maryland Commissions of Fish and Fisheries.
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TABLE 2.— Record of temperature observations at Navy-Yard station, Wash
from May 4 to June 18, 1880 ; under the direction of the

Temperatures. ‘Wind
AP a |8).lssla | = © = N
Date 8 |Fdle | g|Bg 2 g |EEBlo g W T 5
. 4o¢35‘.mo¢,s“d.oda'..2é .‘:E' 2 E=3
‘°§‘-”35~3”o°2°o9‘5 2 sd | 38
sEEE |5 ES|S g B2 | £ | 2418 | 2
JE2R |2 lEC|81| @R |a |& & |4
= @”iA Rl
-] o (<] -] o -] o o o
Tuesday, May 4 -.ccoceeeencnne. ol b lol... ] 78 | e8| 67| S. E. [Light.] S. E. |Light
Wednesday, May 5 .coeeenennnn o7 |arlesls2|(72|70]78 60 |68) E. |..d0.] E. [..do-
Thursday, May 6....c..ceaveeen 63|67 /668 (736881 71|70 W. |..do..] W. [..do
Friday, May 7 -.ccecececerennes g5 6766180717078 |72 |70 |[8.W.|..do..] B |..do0
Saturday, May 8 .. 68 |6o 8573171481 72| 7 || N.E.|[..do N. |[..do
Sanday, May9.......... . 70| 67§90 |747172]85] 76|75 8 do 8. (I'resh
Monday, Muy 10 JTz{7 (7001 |76 | 7683|7574 8 do S. |..do
Tuesday May 11 «couceocunnnn. nlwmlelselo|sle|rn]|n| sz |.do.f N [Light
Wednesday, May 12............ g2 7|70k |74 l73]m |73 |72|| W. [-.do.{N.W.]|..do
Thursday, May 13.ccccveceene.. etl70 7))l Ww. |..do.] N. lFresd
Friday, Mayld .ccocemranionnnn. s7170170] 67|70 |70 ] 65 60| 89 || N.W. Fresh |N. W.|..do -
Saturday, May 16 «ccevevunennn s2le6s|es]70|7|71]o7| 7] 7] N E. |Light IN.W.|..do-
Sunday, May 16.ccccceeeeenen-. s lerlorlsalaala]e|re||sw.|.do.]s W [Light"
Monday, May 17.ceeseeceanneane b |0fo]m|n]es ||| W [.do.J W [.do-
Tuesday,May 18..cceaeeennnnn. 69|70 | 7008678 | 73] 83| 76| 74| N.W.|..do ..|N. W.|..do~
Wednosday, May 10 ceeeeeennnnn es|73|72)88|75|74]8 |7 |75 | N.E.|..do ..] N.E. ..dgh-'
Thursday, May 20.....coc.o..e 7875|7487 {76 |76 87|78 |75 S. W.|..do ,.} 8. W |Fred
Friday, May 21 cocccvucnnnennn. 7174 | 7488|7776 ]86 |76 |75] & |.do..]S. W. Stro?
Saturday, May 22 ccceeocuonanns mi7a|75|73|75|95]70 (75|75 5. E. |..do ..] 8. E. Light:
Sunday, May 23 ..ecveeecraannes w074 760 es| 74|75 67|78 | 75| N.E.|..do..|N.E.|..d0"
Mondny, Moy 24..ceeeemcennnnnn wlus|slss|75|5]85 (75|75 | N.E. (Calm | 8. |.-407
Tuesday, May 25..ceveees .|so|76l7| 5|6 |76]|88 |77 |76| 8 Laghe] s [--4°7
Wednesday, May 26.cecareennee sl 77| sr|70|78]se ||| s f..dv.. s W.]..d0"
'fhursday,unym .............. 72070 18leole2|si|eofm|l| 5 |.d0.]s W40 g
Friday Mag 28 . «ooeeeerennnns 75| 78178 |85 |80 80|78 |7 78| 8 |..d0.]S.W. 'Fre“b
Saturday, May 20 cceeeececeennas 7579787580 8074|7878 || N.E.|..do .| N. E. |Li8"'
Sunday, May 80 «eeeeeeeesveeens wlm|mlulmninle|ne|sE]|.do J¥E Fro
Monday, May 31 ceeuvennns. oodmelm| s |7 |es || N.W. Fresh. N.w.|.-40"]
-
Tuesday. Junel.... cceeeeennn. 75 {77 |77 o478 |78 85| 78|78 || S.W. 'Light.] S. w. };"‘%21,
Wodnesday,June 2 .c.cco.eee.. 0|73 |73 |es|7s|73fo2| 8|78 || N W. Frosh [N.W.irope.
Thursday, June 8 .............. oo |velailza 77 [ 77180 |77 | o7 || X W, Liwne | 3 37 LG
Friday, Junod....cooovvvnanen 62|75 | T4 67|76 | 7684177 | 97 | N.W.|..do |8 W |55,
Saturduy, June 5....ceeeeeiaa. 70{74 |75 |70 | 7560|7776 |8 W. |..do..} S jirend
Sunday,June 6 ...c..oceeeen.n. o |76 {7478 {76| 75877176 |75 8. |..do..] S. ight’
Monday, Juno 7 .ceeeeeceniannn. 76 |74 |74 83|79 7883|7676 8. .do..] W. go o
Tuesday, June 8...cccneeneen... 73{74 {7483 |79 76|86 70|77 |N.W...do Wi
Wodnesday, Juned. ..oeueeee. 70 757|785t 7576175} 75 | N. E|..do ..} N. Be |- yo -
Thursdey June 10....... les]76 15| 72|75 5] 74|76 ] 7| 8 K. |..do..A8 B g0
Friday, June 11 ........ d74| 74|74 88|77 7| 8779|178 |....... Colm .| 8. {do-
Saturday, June12 ....... Vel ler ot 7o as] 70| 0] 8} S |Light {N. W |- N
ind
Sunday, June 1. .. g0 |78 |77 | o5 |70 | 78 | 00 | 2 | 81 | . W |-.q0 .| .- b
Monday, June 14 .. 77 7 18] a5 70| 78] 88 (78| 8| N.W.l.-d0 ..} N |Frest
Tuesday. June 16 .. o1 g i7edos 77|77 es {76177 || N E|Jdo - N B [fignt-
Wedneaday, June 16 5|76 | 76 74 |77 | 774 76 | 77 | 77 || N E. |- do .} M- B 1= g0~
Thursday,June 17 .. 70|76 768577 | 77|84 | 78|78 | N.W. ..do..N-W' ‘
\ .
3 . ,d0 .
Friday, Juno 18 cceeeeeeeveeenns es |76 176 esi{ | 77es |0 78)| 8 [.do-] 8 |
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139 ton, made by W. P. Sauerhoff and Wmn. Hamlen, on the steamer Lookout,
nited States and Maryland Commisgions of Fish and Fisheries.
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