XXI.—REPORT OF SHAD DISTI;IGBUTION FOR THE SEASON OF
1886.

By MARSHALL McDONALD.

The work of shad propagation and the production of the young for
distribution was conducted on the Potomac River at Fort ‘Washington
and Central Stations, onthe Susquehanna at Battery Station and by
the steamer Lookout, and on the Delaware River by the steamer Kish

awk. Shad for distribution were contributed as follows :

Battery Station, Sasquehanna RIVOr...o.eooceecuensseasessanaseseaees 43,776, 000
Central Station, Potomao RIVET...ces scemnsseseessnmns sesasssremcssases 28,151, 000
Steamer Fish Hawk, Delawaro RiVer...cnnaceeee ceases - S 21,018, 000
ORINEr T.00KOWD. o - on s <o conv nmmns smmsms sasmsnanoses somnnasnen cemmaeean 310, 000
Total...-.. e eeemeseseessasaseraveesnasossnvnas ansatt cstanas 93,255, 000

_Tlle aggregate number of fry actually planted was 92,679,000. In this
distribution liberal plants of shad fry have been made in the Potomace, the

usquehanna, the Delaware, and other tributaries of Chesapeake and

.elaware Bays. The following is a summary by river basius of shad
distributeq during the season of 1886

—_—
Received
Aoctually | Loatin
River basin. Bg&‘;‘n. plouted. | transit.
Tributg
Tﬁbumﬂes of Narragansett BaY ccecccasicacrontcsccaamcccnsicasee 2, 5?4. 000 | 2,534,000 ]...c..c..c
tles of d Sound ..eeeenn . 832, 000 749, 000 83, 000
Hudson Rivor .I.‘?ig.%l SOG 2,812,000 | 2,812,000 |...... R

. 21, 618, 000 | 21,618,000 [......-...

WOIBWALS Rivor .......cumaceees
Ty OF .ooeeoes .| 62,923, 000 | 62, 835, 000 88,000

%\n}:nml‘ius of Chosapoake Bay ..

Utarics of Albemarle Sound.. - 1,000,000 |.........s
Mf:“m“ draining ig‘tl}) :ho Atlantio south of Albemarle Sonnd...... 4,288,000 | 4,183, 000 105, 000
Colssippi River and minor tribntaries of the Gulf of Moxico. ... 4,768,000 | 4,758,000 |......c...
Corstdo River, Gulf of Colifornid .ececnccesenmnososresereeneranse 1, 000, 000 850,000 [ 150,000

Umbia River bastn 1, 000, 000 850,000 | 150,000
TOtRl.... o eiieriieareecasesenorannsssanosanranosasaotannnes 93, 255, 000 | 92,679,000 | 670, 000
—_—

The localities at which the plants were made, tho streams in which
l}ey were made, and the number of fish included in each doposit are
Elven in the following table:
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Beoord of ditibuton o shad from Central Staton, Washinglo, D. C., and from Batery Siafion, Haors go Graee, M3, soaon of 1855
CENTRAL STATION.
; Pk | Diedbo
Dute, Btream sloeked, Tribatary of- Placaof depoutt ipe. | ey Phuted,
18,
A ;45 PotmgnaRiver ........... . ChesapelkeBay ................ LitﬂanHgMd
...... o
7| Rivauns River..... Jamester ....... Lharlottesvﬂle,Va
% | Rappabannck Chosapeake Bay... RappahannockStmon,Va.
B Rapzdnnlhvar Dappahansock Ris Rapidan Sttio, V...
29 | Decognan River Potomao River Woodlridgs Station, 2
30 Rappabisnnock ChesafenkoBa I\earl‘rcdencksburgbv
Moy 1| Mattapony Riser...o...oon| York Rivr..., Near Miferd Station, Va
1| ROtk AU RISE....v v BOUUIKEY BN ceveresen] i DJOREHOE, T8 acernnesneenrens e
o of Shepandoa Five....| Ptomae ey v Neat Wagnesborngh, Vs .
31 ACQUIaCIBER. . revreevccsrnreliernes Wi oo | Near Quantion, Va c.vvueser
0| Accokeek Ran..... | Acquia Creek . «..| Brookn's Staion, Va........
% | Rirguns River .... | Jomes River... NearChnﬂottosvme,Va
3 h?pomutto:]iwer I 7O B (31 B Gl A R
3| Monoeacy River oo | Putomao Biver .., oot Near Bredevick Jonetion, M4....
3| PUOTEIRRAVET overy vesesoe] CESPEIRO D5 vt ovnnrene] JAUEL Mo evriranson
3| Shonandah Rivey Potomaolhrer .......... Wmosbomugh ...
3| Ragilan Riser..... voee| Rippadauock Bvor .vevneres Rapitan Vi vesveeneesueresrsenne
4] James Kiver....... R0 — Ono o abore Bosker's Dat, T
51 Oocoqoan RIVE ovcerressseneee Totomdo RIver. ... eord] BISHO8 VBascervenenenennns
§ 1 Chigkaboning BiSer ,v.v,v, ool J003 Rier..,.o,, o | Hundlth Station Vs, .
71 Dok BIVEE cearvunsssnnne] TOTK BEREE orsressrsncrssanss NearWhlteHousaSwmn,Va
7 | Mattapony River.. vl s, oor Noap Milford, V..ccopsveervnccns
81 Dan Rivel..e.voocins <..o| Rosnoks Biver ... oo Troiesfrom Dl V...
& | Chickahomiug River ........... Jomes Diver....... -] Fives niles from Ashlmd Ts..
10 | Colorsdo River of the West..... Galf of Califomia e Tl Neadles, O .oovvvndvnrs s rvnee
101 Chest Bivetsvesasrvranen Moaongehela RIVer..e..v..| Threo wiles from Rowleshargh, 7. Va
11| Chatfabooched River .vvover,...| AppRlaehicnld RIVSE vocrrvesres] Wosk POl Ghcrerervevvnsvnsseeniosseneascas .
124 Stony Creek evuvanen .. Nettowsy River....... \carSnnyCreckStaﬂon,Va
13| Mehorrin Rirer ... .| Chowan Rive..... o Mot Bolleld Vaoersorvessenser
[ S covenell e voverer ]§m1lesabovoBclﬁeld.Vm .....
Bef0inrenrssresanseandseares 1 l\earMargnravaaNC
15| Ponntaine's Creek ..., OO O Wervnne
18] Savantsh TNVEE v veivnsemaens Ahutio Qcean L P ———
18| Nottonas River....... Clmwaaner el VA0 SH00F CI0K, Theereo e rvanntsmsmecarinanans
17 | Mooongahela RiFet.., ... ObioRiver o] Tmo ulls from Fairmont, W. V...
A O SR SO | SO oo Near FAmO0E W Weunseeos e cersnssensnsaassmnonnes )
L { Honwatonie BReLecusvevsanncns LonglslamlSound orsnsserere] DIIRZRAI, OO oo sssstsssssssnssons i
2 | Wil'aCreck....... oro| POODAORIVED ....rvocsresrene Comberland, Md.
8| Rapidan ... | Rapsbennock River.. RayidanStnlion,Vn 0] I B0
B Nougd BInsssssenersanerensd | Pamlico SO0 evevvvencrrseensd Goldsbarough, .0 BRI Y R

IO MEANOISSIWNIWOD g0 EMOITT
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] BRI earenranirnsensssnes Danlitd SO0 e vssenereseces [TlromdesnboroRockyMonntStation,N.C ............. Y. wu

95 | Yonghiogheay BIFer -.evveven Nonongahela Biser...... | ConpolBrille, Phuusssssesnemcsesspassssessssssnasmees 41,000 001,00 W

0 | Mot RUDAD CI0K v v FOIOTBD REFE i ! iptaoman Saton M. v el 00 g -
08 Quanti0 CrOfK.cuesssmermresf e  J— 14 miles o QUantion, V4 vevoses v 48,000 58,00
97 | Patuxent BIvetcvureessnsnseess Clhostpeskie Bay. ... QamﬂesfmmMnrlbomugh,Md 58,600 58 00
98| Hodson BIVED cevsaasemsssnssse Anlanchcean ........ (oL N, Vercnnansssmpsssssssssrssssssissssssscs N .0
A SO B | e Hhay X1 o 100 L
31| Tonton BItER.cosessancrevs NamgansebBay T 104,00 1410

Jus 3| CulslB Rt s SEBRITEapsersn NcarMorgunwn,NC 355,00 "% 00
PN TG AR ) i Near Belelgh, N.C 14,00 70
T ) S—— Potomo Rivet .. 4 mﬂasfromQuannco,Va 30,00 5(0000
§ { Hudson BIVET s semssrssansrnses Alaatio Oeeat . TN (U W E0 B0

T P el il ssring Harbor.N Tt 156,00 } B 00
()| Potoms RIVET v euressssnses Chesapeako Bag cre-cevssce ort Waahiogion B4 oesvsssnpenersoensssesssone 316,00 310
T I D — BN W) BEE
g
>
e
18,

Apr, 33| Susquebaons River 9
W osrresld verssrenrmarsmssssneense 7
71,..d0. »
Y O T S e B 1 - )
#]... . FO N I O N ut
) horthautll!vet .................... ol
0|8 s%nehnnnsklver ...... ¢
] I TS Y 7 - H
A o). e 1 W 8
el N S L L w— 7
] ot B p—0 ¥ o T - .
20| Northeagt BIFet cnuoenserees:

TR I J———" D mesetessnsrssses {esnel s N
1 | Pt RVED s arsscsfor . NearRulayStaﬂon.Md .......... %
1] BUBh BIFER o snescecsssersnnefmess 10 coen Tush River Sstion, ... 93
1L ELR BIRER vovrvrerrinsssnesssacfraens . A Dlkton, Md.ooversoirsens Y] 00, 0
3 Susquehannamvor ............. reereild s .| Abora Harighurg, Pae.. L) SW Lin
LTSN N o T T K] — LI
o do ........................... TS i TN p— A 10
A T i Reep———— Nartagauset BaY cevvessovee | NP ] 1,60, 000
8| Susquehnga RISEL oo CheaapeakaBay ..... . Near Station, M&.. ..cc0re TR ——h A
| CHAStOE RATBE o errsrissafrise@d eanirassires .| Near Clhestertown, M. 50,000 [onsressnens 500,000
ST Y — anﬂc (otaD..rveees .| Wallla Junetion, Waeh.... 0100000 s cerec 3,800
8| Willsmetis Riar, vveessenesn Colombia River oo Albany,Ore&z ........................... 1|
§ Pntruentlher ................. ChosapeAbo By veseveusesne Odenton M0 oosoveesersnse (] 50,00
1L [ ool sosnsresestssosmsessiantfiness - 7LD 0000 |crnncson 50,00

! Gnnpowderkwer .................... 80 soene 2, W.&D R, Ml YT — 60,00
11 { BOSh RIVE senseresmerereassnseirenes (D svensraeserssasamssssenneluassas —— 30,000 fesenerennd i,
0
oAb yandry dates, {SeattoFre Mther fchand depoet . o)
Jante n Colunbi snd Willamet Bivers W
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Reoord of disybeton of shad from Cantel tofon, Washingio, D. C., and from Batery Sation, Hovrs ds Grae, 14, do.~Continued,

Dite, Streanm glovked. Tributgry of= | Blaeo of depostt shiF;;];d. mii: Planted,

Hap 10| Northapsb RITer vvvvvvere o ChempeakaBay | Balls Momat, ¥d 1,500,000 [vevvesnenen 1,500,000
12 | Elk Riser. Blkton, Md... 06, 000 SO ]

12 | Northeash Rierseevessvevenese P, V.43 RR . st - 300,00 00,00
12 | Susquebanna Rivet... NeurStmon.Md wor] 1,600,000 11,500,000
13| Broad Bivet .oree Colotbit, 5.0, vreeressrercosessasammrmenssaisssssnses ol T80
12 | Saluda River .....

(3 | Honongabela Rier..... o0 OhmR\vcr s
13| Saaeafras Rlver ............. ChesapeakeBay .| Ondinary Poiat, Md
15 { Chister BIFEP wesne resassverecfrvnnscdlsveseantsiones «| Crompten, Md....
151 JamB RIVEE ....vevvesrecees do .| Cliften Forgs,
H Susquehma BRI cssresssene do " NesrPort]%
18| Ocklockonngo River ...... . io0 o w8, FEWRR,
16| Withlacooches River d RO RPN
10) Brandywing Rivt..., ..| Wiizineton, Del 450,000 Joanecr s
17| Cheab RISOP ous vooncrensinreres Monongahela 17, Rowleshargh, W.Va 00,000 .
18| Natiooke Ritelueessnnesrronnr Chesapeake Bag ... Saaford Del wncmersmossresssssannenscsatrrnnnnn] 00 oneenin] 45000
19 Wicomico RISet sosssesreersso Tengler Soond.....
10 Chestet RIFBE.vounnessnercrrecas ChasapeakeBay .....
20| Patasont BVl ounseessansreensfevscas | S
20 | Weah Bork Riter ouonrsvasnnen, Movoogahela Birer. .ovvnrvrens
2 | Susquehanca RIVED..ovoverveses (hesapeak Bag .vv.cevseren -
Bla..do. i,
o -
Blondo.
TS S,
38 | Susqchonta RIVOr...vees nssee
30 Do BEFOr.svesnrsscasssronmens
31| Monongabela River. (Obio Rirer. .| Falmont, W,V 0ourenne
Jute 1 Sate Harbor, Pa

Susqrachunm 511 CheaspeakeBay. ..........

Tide's Eddy )
Ahove Ham s Gras
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(51 SHAD DISTRIBUTION, 1885. 805

Leas ror BURCPE.—In addition to the distribution covered by this
table, 50,000 shad eggs were sent from Battery Station to Mr. H. C.
Mercer, of Doylestown, Bucks County, Pennsylvania. Mr. Mercer had
arranged to sail for Europe on the North German Lloyd steamer Eider
April 28, and expected to reach Hiiningen, Alsace, in ten days. He
wished to take some shad eggs with him, and try to reach the Danube
before they perished. He proposed to keep down the temperature of
_the eggs as much as possible while on board the steamer, by the use of
ice. On April 27, 1886, Mr. Grabill forwarded the eggs to him. When
he reached Soutbampton he found many of themn dead, and the remain-
der died before he reached Bremen, to his great disappointment.

STOCKING THE COLORADO.—AN attempt to acclimate shad in the
Colorado River of the West, and to establish fisheries on the Colorado, .
Gila, and other tributaries of the Gulf of Catifornia, was commenced
by the deposit of 983,000 fish in 1884 and 998,000 eggs in 1885, and
was continued the present season by a deposit of 850,000 eggs, thus
making a total of 2,831,000, all of which were deposited at The Ncedles.
These plants are considered sufficient to determine whether the waters
Present such conditions as will assure the establishment of a run of
shad in the streams tributary to this gnlf. The evidence of success
will be looked for in the capture of matare shad in the season of 1888,
or possibly of male or buck shad in 1887. It is not proposed to prose-
cute this experiment further.

SToCKING THE COLUMBIA RIVER.—An unsuccessful attempt was
made in 1836 to transfer shad from the Atlantic to the Pacific coast.
Detentions on the way consumed so much time that the fry were alllost.
In order to guard against loss occasioned by delay en route, the present
yffnr arrangements were made to send eggs as well as fry. Car No. 3,
with J. ¥. Ellis in charge, was detailed for the purpose. The car was’
equipped with tanks for storing and a steam-pump for cirenlating the
water. Two stands of McDonald jars, with specially designed glass
aquaria for collecting and holding the fry, completed the equipment of
the car as a moving hatchery. The car left Havre de Grace May 9
With 1,000,000 young shad, 200,000 eggs on trays, and 385,000 eggs in
the McDonald hatching-jars. Mr.E.M. Robinson went on board to take
charge of the hatching. The fry were transported with a loss of 50 per
cent, while the eggs on trays were all lost. The 385,000 eggs in jars
hatched and were planted in the Willamette River, with a loss of less,
than'10 per cent. The success of this experiment has so important a
bearing upon the methods of our work, and points out such possibilities,
that Mr. Ellis’s report relative to the incubation and hatching of the
€2gs on the way is given.*

W ASBINGTON, D, C., March 1, 1887.

* May9, 188.6. The 585,000 eggs arrived at the carat2.20 p. m., 200,000 of which wom“
ut on trays inan joe-box. The other 385,000 came to the car in two Wroten buckets,
and were put in four McDonald jars at 3.30 p. m. The pump was then started anda
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slow motion given to'the eggs. At8.25 p. m. on May 6th 210,000 of theso eggs had beon
taken, and 175,000 at 9.30 p. m. on May 7. The temperature of water at Battery Sta-
tion when the eggs were taken was 56 dogrees; the temperaturo of water in car W28
60 degrees, Took on fresh water at York, Pa., at 10 o’clock p. m., from ongine-tﬂnk»
usinz our suction-hose and pumping about 30 minutes. Pumped the water through
the ice-coil during the night, so the temperature was brought down to 58 dogroes-
Took on fresh water at Altoona, Pa., and after that pumped water from engine-t“’-‘k
three times each day.

May 10. The temperature was from 58 degreos to 60 degrecs. The oggs worked
nicely, with only asmall loss. About & dozen or 80 of those taken on the 6th instant
Latched this afternoon. The eggs look rather light in color, and the fish cau besoel
moving lively in the eggs. One jar of eggs went over in the aquaria last night; ¥¢°
placed them in jar at 6 o’clock a. m.

May 11. The temperaturo was from 56 degrees to 58 degrees. Ouly o few more
{ish hatched out, as the fall in the temperature of the water geemed to rotard thew:
They all look well, and are developing slowly.

May 12. Got on a little alkali to-day; this did not scem to have any effect 00
the eggs. Those taken on the Gth instant are hatching to-day. Temperaturo of
wator 58 degrees. The fish look woll, and have a large sac. Those taken on the 7tb
instant are almost ready to come out, and a fow hatched before night. Worked sll
the dead eggs off and measured those left in jars; found tho loss on the 210,000 egE®
taken May G to be 10 per cent, and the loss on the 175,000 eggs taken May 7 t0 l’f’
B per cent. This would make an average loss of 9 per cent. We lost very fov, it
any, after this, The cggs wore hatching slowly this evening. The water in tanks
got a little low, so the pump was used to get some air into the water. The air-bub-
bles attached themselves to the young fish and turned them head down; also col-
lected around tho jars and aquaria. This caused some trouble, which was overcomo
s little by keeping the lower tanks as full of water as possible,

May 13. The eggs of the 6th instant are hatching rapidly ; temperature of water
58 dogrees. The fish look healthy and strong, with large sacs. Those of the 7th o109
hatching slowly. Put up a1l a. m. 25,000 fish in five cans, and 25,000 more at 5.30
p. m. The air-bubbles were still troubling the young fish a little, so took them from
aquaria as fast as hatched.

May 14. Almost all the eggsof the 6th instant hatched to-day. The temperature of
water went down to 56 degrees this morning. This retards the eggs of the 7B
a little. The air-bubbles in the water seem to collect on some of.the eggs, making
them come to top of jar; so can give them but very little motion or they will go over
in the aquaria. This air-bubble has been the only difficulty we have had to conteﬂ.‘1
with, which seems strange, as the air-pump has not been in use on the trip, The ¥
also collects on the shells and causesthem to come to the top, when they can be easily
skimmed off. Removed the young fry from the collecting aquaria to transportatiod
cans as fast as they were hatched. Planted 25,000 of these fish in the Columbia River
ot Wallula Junction, at 11.30 to-night. Thoey were in fine condition.

May 15. The car arrived at Portland at 10.30 this morning. All the eggs of the
6th were hatchod, and those of the 7th hatched rapidly all day, the temperatur® ‘ff
water gradually going up to 62 degrees. The air-bubbles entirely disappeared this
morning. The car was taken to the Willamette, at Albany, at 9.30 p. ., and the
young fry planted at 11.30 p. m. The eggs did not quite all hatch to-day, so ran the
pump up to 10 o’clock May 16, at whicl: time all the eggs bad hatched, with & total
loss of 9 per cent. The experience of this trip makes it safe to recommend the snip~
ping of eggs instead of the young fry on all long trips, as this is perhaps the most
difficult trip in the country. The water is very cold, going as low as 44 degrees in &
great many places. The alkali, too, is vory strong. I think without doubt this 08T
can take 2,000,000 eggs to any stream in the United States, and hatch them in 88
good condition as they come from the hatcheries, and with as small a loss.



