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22. Has the weather of any gireu summer auy influence on the abun- 
dance or movements of the fish in the following year 9' 

23. Have the meather and miuds from MArch to June any influence 
on the  movements of the fish and their abnnclance in the Gulf of MRine 
(Cape Cod to Nova Scotia) during tho summer months 1 

24. When, where, and in what depth of water do inackerel spawn 9 
25. Are they as readily caught by hook and line or with purse-seines 

WASHINGTON, D. C., J l~rch  18, 1887. 
durini the spawning season as at  other times 1 

Tributaries of Narra ans& Bay ................................... 
Tributmies of Long ftlland Sound ................................. 
Hudson Rivor ..................................................... 
?elawsro Rivor ,* J!dbuhries of Chosapaake Bay 
lributrtrios of Albomssle so&d.. .................................. 

.................................................... .................................... 
Streams draining into t,ho Atlantic R O U ~ B  of Albumnrlo Soand.. .... 
~&flssisuip i Rivor ant1 minor t r ihtnr ioa of tho Gulf of Mexioo.. ... 
Colorsdo !&or Gulf of CaUfornia 
Columbia Rive; basin.. ............................................ ................................. 

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

lBI.--OEPORT OB SIIAID IBISTRIRUTION F O R  1880. 

B y  MARSHALL McIBONALD. 

The work of shad propagAtion and the production of the young for 
distribution was conducted on the Potomac River at Port Washington 
and Oentral Stations, on the Susquehanna st Battery Station and by 
the steamer Lookout, and on the Delaware River by the steamer Fish 
Hawk. Shad for distribution were contributed as follows : 
Battery Sta.tion, Susquehanna River.. -. - - -. - - -. . - - - -. - - - - -  - - - - - - - - - -. - - 43, '776,000 
Central Station, Potomao River. ........................................ 28,151,000 
Steamer Fish Hawk, Delaware River. ................................... 21, 018,000 
Steamer Lookout. ...................................................... 310,000 

Total. . ......................................................... 93,255,000 

The aggregate number of fry actually planted was 92,679,000. I n  this 
distributian liberal plants of shad fry ham been mado in the Potomac, tho 
Susquehanna, the Delaware, and other tributaries of Chesapeake and 
Delaware Bays. The following is a summary by river basins of shad 
distribufed during tho season of 3.586 : 

2,634,000 
893,000 

2,3%000 
11 G18 000 
G2: 923: 000 
I, 090,000 
4,288,000 
4,758,000 
I ,  000,000 
1,000,000 

83,255,000 

River basin. 

2,634,000 
749,000 

52' 835' oOO 
1: 990: 000 

850: 000 

zf;yw; 
4,183,000 
4,768 000 

850,000 

Rooeivod 
etntion. 

.......... 
83,000 

88,000 

~ ......... - --.- - -  - -  
.......... 

105,000 

150,000 
160,000 

.......... 

I- 

----- 
02,070,000 , 670,000 

The localities at which the plants were made, the streams in which 
they wore made, and the number of fish included in each deposit are 
given in the following table: . 



Record of distribution of shad from Central Station, TPashinglon, D. C., and from Batiwy Station, Hawe de Grace, Xd., season of 1886. 

Stream stocked. 

CEhTRAL STATIOX. 1 Fish 1 Died in 1 phted, 
shipped. transit. Tributary of- Place of deposit. 

-- 
Date. 

Potomac Rirer .................. ..... do ............................... 
Rirannn Rirer.. ................ 
Xappahannock River .......... 
RapiZan Rirer .................. 
Occoqnan River ................ 
Rappahannock River.. ......... 
Mat.tapony Rirer. .............. 
North Anna River.-. ........... 
Fork of Shenandoah River.. .... 
Acqiiia Creek. .................. 
Accokeek Km. .  ................ 
Birauna Rirer ................. 
4ppomat.tosRirer .................... 
Monocac~ River.. .............. 
Patusent Eiror ................ 
Shennndoah River .............. 
Ihpidan ?direr. ................. 
James Iiircr. ................... 
Oceoqwn Rirer ................ 
Chickahominy River ........... 
Pamnnkey Rirer ............... 
Mattapony River.. ................. 
Dan Rirer ...................... 
Chiclrahominr River ........... 
Colorado Rir i r  of the West .... 
Cheat River ..................... 
Chattahoochee River ........... 
Stony Creek. ................... 
Mehenin River ................ 
----.do ............................... 
----.do ............................... 
Foontaine’s Creek .................... 
SarannahItiver ................ 
Rottoway River ................ 
Xonongahela River.. ........... 
-.-..do ........................ 
Housatonic River.. ............. 
Will’s Creek .................... 
Rapidan Ricer .................. 
Nense River..-. ................ 

1686. 
Apr. 24 

25 
Chesapeake Bay ................ Lit,& Falls, Md .......................................... 

do ............................... do ................................................... 
James Rirer .................. Chatlottesvillc.Va ....................................... 
Chesapeake Bay. ............... Rappnhannock Station, Va. ............................... 
Reppahamock Rirer. .......... Rapidan Ststion Va ...................................... 
Potomac River ................. Woodbridge d t i o n ,  Va. ................................. 
Chesa eahe Bag. ............... Near Fredericksburgh, Va. ............................... 
Tork %irk. .................... h’mr M?lfcdStation, Va ................................. 
Parnunkey Rirer ............... C. & 0. Junction V3 .................................... 
Potomac k i r e r  ................. Near Wajnesbo;.ough, Va ................................ 

wood b do ........................ h’ear Qnantico, Va ....................................... 
Aoqnis Creek .................. Brooke’s Station, Va.. .................................... 
James River. ................... h’ear Charlothsrille, Va. ................................. 

do ........ - - ~  ............. Near Mattoax, Va ........................................ 
Potomac River ................. Near Frederick Junction, Md.. ........................... 
Chesapeake Bay. ............... Laurel, M d  ............................................... 
Potomno Rirer .................. Wavesborough, Va.. .................................... 
Rappahannock River ........... Rapidan P a  .............................................. 
Chesapeake Bay ................ One mild abore Bosher’s Dam, Va ....................... 
Potomao Eirer.--. .............. Bristoe, Va ............................................... 
James Rirer. ................... Hnnslett Station Va ..................................... 
Pork Rirer. .................... Near White Eo& SWion, Va ............................ 

..do .......................... Near Milford, Va ......................................... 
Roanoke Rirer ................. T s o  miles fmm Danrille Va ............................. 
James River. ................... Fires milos from Ashlanh, Va ............................ 
Gulf of California ............ :. The Needles Colo ........................................ 
Monongahels River. ............ Three miles hom Rowle.3burgh. W. Va ................... 
Appalachicola River ........... West Point. Ga.. ......................................... 
Nottowa Rirer ............... Near StoniCreek Station,Va ............ :.. ............. 
Chowan Hirer.. 1 ............... Near Belfield, Va ......................................... 

do ......................... lt miles abore Belfield, Va ............................... 
do ......................... Near Margarettsville, N. C ............................... 
do .............................  do ................................................... 

AtlanticOcean ................. A u ~ s t q G  a....., ........................................ 
Chowan Rirer .................. Xe& Stony Creek Va .................................... 
Ohio Rirer ..................... Two miles from Fhrmont, W. Vas. ....................... 

_____.do  ......................... Near Fairmont, W.Va ......................... ;.... ...... 
Long Island Sound. ............. Birmin ham, Conn ........................................ 
Potomac Rirer ................. Combefland, Ma. ........ 1... ............................. 
Rap ahannock Rirer. .......... Ea idan Station,Vs ...................................... 
P d i c o  So una... ............... Go?dsborongh, N. C.. ............................... -: .... 

~. 
27 
2s 
28 

3J0,OOO 
341,000 

730,000 

391,000 
557,000 
369,000 
200,000 
700,000 
379,000 
003,000 

6 i 3 , O O O  

391, GOO 

29 
30 

1 
I 
2 
2 
2 
3 

x a y  1 

_____. .__.__ ............ 
............ 
............ ............ .____. .___._ 
............ ___. . - ~. . .. 

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

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

.---. - -. . -. . 

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

9 
10 
10 
11 
I? 
13 
14 
15 
15 
16 
16 
1i 
21 
21 
22 
22 
13 

380,000 
531,000 
310,000 
385.000 
3C7,OOO 
328.000 

............ ............ .......... _: .__ - -. _ _ _  - _ _  ............ ............ 

40; 000 
301,000 
22$000 
281,000 
210,000. 
r n % O o o  
532,m 

200,MM 
259,000 

9lS,OOO ............ 
536. OM) 
3Gt, 000 I I  ............ .-.-. . -. . --. 

........... 
30,000 ............ ............ . _-.---. - - -. 
s3,aao 

20,000 

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

G99: 000 I .  .......... _I 

316; 000 1. __. ~ ~. . __. . 

370.003 1: .......... 1 1,000,000 150,000 
3m,OOO ........... 
304,000 ............ 
415,000 ............ 
314,000 ............ 
300.000 ............ 



24 
25 

. 26 
26 n 
28 
31 
31 

June 3 
4 
5 
E 

(3 
(9 

Tar River. ...................... 
Yonghiogheny River - .__. - - ~ - - .  
Mattawoman Creek _ _ _ _  ..__. . _ _  
Qomtico Creek. ..................... 
Patruent Rirer.. ............... 
Hudson River ~ - -. _ _ _ _  __. __. . - ~. 
...... do .............................. 
Tannton Rirer. - - - - - . . -. - - - -. - ~. 
Catamba River ................. 
Crab-Tree Creek. - - ~ - -. -. - - - -. ~. 
Acqnia Creek. .................. 
Hudson River .................. 
Potomao River ................. 

Total. 

1888. 
Apr. 25 

26 
27 
27 
28 
28 
29 
29 
29 
30 
30 
30 

May 1 
1 
1 
1 

Pamlico Sound .................. 
Monon~~Lt.ls Rirer. _ _  . __. _ _ _  - -. 
Potomac Eiver . ____. . _.___. . - ~. 

do ......................... 
Chesapeake Bly ................ 
AtlanticOcean.. _._ __. . _ _ _  .-. - -.  

do ......................... 
NamigansetL Bay . - - - ~ ~ ~ - -. . ~ ~. 
Santeo River. ................... 
Nemo River. - - -. - - -. . ~ - -. . ~ ~ - ~. 
Potomac lliver ................ 
Atlantic Ocean ................ 
Chesapeake Bay ........ i. ...... .................................................................... 

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

ii 
11 
11 

C-atskill, N.T.. ........ --:. ................................. 
Albany, B. Y -. ~. - -. . - ~. ~ - ~. . - - - -. ~ - -. . - -. . - -. .__. . ~. - - - -. 
Uighton, Mass ............................................ 
Near hloqantan, N. C .................................... 
Beir  Raleiwh, N. C ....................................... 
24 miles fwm Quantico, Va ............................... 
Catskill N. Y..  ........................................... 
Cold S p h g  Harbor, N. Y. t. ............. .". ............... 
Fort Washington, M d  .................................. 1. 

~I~ 

921,000 ............ 921; 000 
1, u36.000 

1,034, COO ............ 1,034,000 
365,000 ............ 365,000 
374,000 ............ 374,000 
3i0,OOO ............ 3i0,OOO 
355,000 ............ 355, oco 

1 , 5 8 G ,  OCO ............ I, 586,000 
3,154,000 ........... 3,154,000 

I, 036,000 . - - . . - -. . ~ ~. 

Two miles above Rockv Monnt Station. E. C ............. I 448.000 I. .......... _ I  448. OM)  

- - - - .do .............................. 
___..do ............................... 
... .do ............................... 
NorthesstRiver ...................... 
Sus nehanns River. .................. 
Bo& River ........................... 
Elk Ri-rer ............................ 
SnsqneEannaRiver ................... 
Gunpowder River .............. 
Northeast River. ............... 
.... .do ............................... 
PatapscoRiver ................. 
BnshRircr ..................... 
Elk Rirer ............................ 
Snsqnehanna River ............. 
_ _ _ _ _ d o  ............................... 
_ _ _ _ _ d o  ........................ 
Palmer River. .................. 
Sosqnehanna Rirer ............. 
ChestarRiver ......................... 
Columbia River.. ............... 
WilIamette River.. ............. 
Patnsent River ................. ..... do ....... ~: ...................... 
Gunpowder River .................... 
Bnsh River ............ :. ....... 

..... ................................... ............ .~ 
................................ ............ 

Counellsrille, pa. Gi: 000 
Mattamoman Statioa, Md- 463,000 
1k miles from Qnanntico, Ve ............................... S R ,  000 ............ 546,000 
21 miles from Xarlboroneh. Y d  .......................... 52s. 000 ............ 523. OCO 

. .  .ao ............................. AIO ................................................... 2,431, ooo ............ 
do ............................... do ................................................... 3e5, ooo ............ 
do ............................... do ................................................... 880,000 ............ 
do ........................ : P W. & B.R.R,,ldd .................................... 500,000 ............ 
do ......................... Port Deposit, X d  ................................... 1,055,000 ............ 
do ......................... Bush Station, Md-.. ...................................... 500,000 ............ 
do ......................... Elkton, Md ............................................... 500,000 ............ 
do ......................... Bear Station, Md ......................................... 50,000 ............ 

.-__..do ........................ P., W. & B. R R., Md ..................................... 500,000 ............ 

.___..do ........ - ~ -  .................... do .................................................. 5G0.000 ............ 
do ........................  do ................................................... 500,000 ............ 

 do ......................... h'earRelaySStation,~d .................................. 500,000 ............ 
._._..do ............. : ........... BnshRiverStation,Md .................................. 600,000 ............ 

do ......................... Elkton, hld ............................................... 600.000 ............ 
__._..do ........................ Abom Harrisbnrv, Pa-. .................................. I ,  621,000 48,000 

do ......................... Near Station, X$ ......................................... 1,952,000 ............ 
_____.do.  ............................. do ................................................... 804, ooo ............ 
Narragansett Bay. ............. Near Providence, R. I ............... --: .................. 1,500,000 ............ 
Chesapeake Bay ............... Near Station Md.. ....................................... 1,245,000 ............ 

do ........................ NearChestehown Md .................................. 500,000 ............ 
Pacific Ocean ................... Wallnla Janction,'Waah.. ................................ ~1,000,000 ............ 

150,000 
Chesapeake Bay ................ ............................................ 860 000 ........... 

do ......................... Lanrt.1. Y d  .............................................. 5N: 000 ............ 
do ......................... P.,TV. & B.R.B., Md .................................... 600,000 ............ 

Colombia River ................ Al4l%yA,Ogf:. ....................................................... 

_ _ _ _ . . d o  ............................... do ................................................... 300. OOO ............ 

............................................... ............I 29,737,000 1 2E3,OOO 1 29,454,000 
.~ ~ 

BATTERY STATIOX. 

Snsqnehanns River. ............ Chesapeake Bay. ............... Near Station, Md.. ....................................... 25,000 ............ 
~ _ _ _ _ d O  ............................... uo do ................................................... 1,421.000 ............ 25,000 

1 421 OM) 
2: 431: 000 

325,000 
660,000 
500 000 

1,055: GOO 
500,000 
500,000 
50,000 

500,000 
500 000 

500 000 
500: 000 

600' 000 
600' 000 

I, 573: 000 
1,952,000 

801 000 
1.504 1,245 000 000 

600' 000 
304 000 
550,000 
650 000 
500: 000 
600 000 
300: 000 

*At snndq date& : I n  addihon to the fish, 585,000 eggs were shipped, hatched in transit, and are included 111 the 850,000 planted 111 Colnmbm and Willametta Rivera 
t+nt to Fred Xather to Ftch anddeposit. 



Record of distribution of dadf iom Ceniraral Station, Waehingion, D. C., and front Batte~y Station, Eawe de Grace, AM., &-Continued. 

Stream stocked. Date. Plsce of deposit. I ! h i b u m  of- 

Nay 11 
13 
12 
12 
12 
13 
13 
13 
15 
15 
15 
16 
16 
IG 
17 

19 
19 
20 
23 
24 
25 
26 
20 
27 
28 
31 
31 

June 1 
1 
2 
5 
7 

. i a  

Xortli?ast River ................ 
Elk Rimr. ............................. 
Kortheast River ...................... 
Susqnehnnna River. .................. 
Broad Rircr .................... 
Saluda River ......................... 
Nonougabela Rirer ............. 
Sassafras River.. ............... 
Chester IG'Lirer ........................ 
James Rirer ......................... 
Suaqnehanna Rirer. .................. 
Ocklockonnec Wvcr ............ 
Withlacoocbeo River ............... 
Brxodyrriuo Eiver.--. .......... 
Chat  River .................... 
Nauticoke Ever. ............... 
Wicoluico E v e r  ................ 
Chester River. .................. 
Pat,usent Rivor. ....................... 

0 

Chesapeake Bay.. .............. Bull's Mount, Md ......................................... 
do ......................... Elkton Md ............................................... 
do ......................... P W. k B.E. R Nd .................................... 
do ......................... X&r Station, Ma.. ....................................... 

Congnree River. ................ Columbia, S. C . .  .......................................... 
do .............................. do .................................................. 

ObioRirer ...................... Grafton, W. To.. ......................................... 
Chesapeake Bay ................ Orfiinary Point, N d  ...................................... 

do ........... ...'. .......... Crumpton hid.. .......................................... 
.do ......................... Clifton Fo$p V?:. ....................................... 
do ......................... Near Port eposit, Nd ................................... 

Gulf of Xelesico ................. S., F. 6: \V. R. R., Ga. ..................................... 
. .do .............................. do ................................................... 

Delaware Eioor ................. WilminRtou, Pel ......................................... 
Monongahrln Xiver.. ........... Rorrleslkgh, W. Va ..................................... 
Cbesnpeako Bq- ................ Seaford Del .............................................. 
Tangier Sonnd. ................. Salisbuiy Nd ............................................ 
Chesapeake Bay ................ Nillingtbh, Md ........................................... 

do ......................... Paturent, hId. ........................................... 

10 
12 
13 

West Fork River ............... 1 hIonongahela Eiver. ............ 
Susquehanna River. ........... . I  Chesapeake Bay ................ 
..... (10 ............................... ilo ......................... 
.... do ............................. -.do .............. 
..... do ............................... do ......................... 
Fanticoke River ....................... do ......................... 
Susquehanna River.. ...........  do .......................... 
Deep Kiver ..................... Cape Fear Rirer ................ 
&mxqahela Xirer. ............ Ohio River. ..................... 
Snsqnehanna Rirer.. ........... Chesapeake BaF ................ 
_.__.do .........................  do ......................... ..... do ................. .:. ........... do ........................ 
___- .do .............................. .a0 ............ .:--. ............ ..... do .............................. do ......................... 
_____do ......................... ______do ............................... 
_ _ _ _ . d o  .........................  do ......................... 
_-__.do ............................... do ......................... ..... do ............................... do ............................ 

.......... 

Clarksbnrgh, TV. Vis. ..................................... 
Xear Columbia Pa ....................................... 
Xear Port Depbsit, Md ................................... 
Peach Bottom, Pa ........................................ 
Narietta, Pi. ............................................. 
Seaford Del .............................................. 
Conowihgo. ~ d . .  ......................................... 
Noucure, N. C ............................................ 
Fairniont, W. ?a ......................................... 
Safe Harbor, P a  .......................................... 
Tide's Eddy, Pa .......................................... 
Abore Harre de Grace, Md ................................ 

..a0 ..................................................... 
Xoar Slation, AId. ........................................ 

do ................................................... 
._ . . - .do ................................................... 
 do .................................................. 

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

1,500,000 
300,000 

1,500,000 

750,000 

300,000 

. 750,000 

260,000 
1,000,000 

600. ooo 

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

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

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

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

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

............ .......... 
40. ooo 
' I  ............ - -, 

250,000 1 
3i0,OOO ............ 
750,000 1. ........... 1 
750.000 ............ 

100: 000 
228, OCO 
429,ObO 
4i2.000 
298,000 
481,000 
256.000 

420,000 ............ 
300,000 ............ 
450,000 ............ 

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

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

........... .......... . .__. -. __. -. ............ 

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

450,000 ............ 
GOO, 000 ............ wo, 000 ............ 
300,000 ............ 
~0.000 ............ ............ 
836 000 ............ 

1,500: 000 ............ 
9 i i .  000 ............. 
500; 000 ...... I-. ... 

1,100,000 1 55,000 1 
i5b, 000 ............ 
500.000 ............ 
200,000 ........... 

1,500 OM) 
300: 000 
300,000 

1,soo,ooo 
750,000 
750,000 
250,000 

1, ow, 000 
560,000 
250,000 
370,000 
750, GOO 
750,000 
450, 000 
300,000 
450,000 
450, 000 
000.000 
510, ooo 
300,000 
900, OOJ 
7.50, 000 

1,500,000 
077,000 

200, 000 

son, ooo 
100,000 
22a, ooo 
429, noo 
4 2 ,  OLO 
298,l'OO 
481.000 
25G,OOO 

83G, 000 

500.000 
1,043,000 

550,000 

--I ----- 1 43,776; 000 1 293,000 1 43,483,000 Total 
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EGGS FOR ETJRczPE.-In addition to the  distribution covered by this 
tab@, 50,000 shad eggs were sent from Battery Station to Mr. H. 0. 
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 Hiiningon, 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 Southampton he found many of them dead, and the remain- 
der died before he reached Bremen, to his great disappointment. 

S T O U K I ~ G  THE coLoRADo.-An attempt to acclimate shad in the 
Colorado River of the West, and to establish fisheries on the Oolorado, 
Gila, and other tributaries of the Gulf of California, was commenced 
by the deposit ,of 983,000 fish iu 1554 and 998,000 eggs in 1855, 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 a t  The Needles. 
These plants are considered suGBcient to  determine whether the waters 
present such conditions as will assure tho establishment; of a run of 
shad in the streams tributary to this gulf. The evidence of success 
will be looked for in tho capture of mature shad in the season of 1888, 
or possibly of male or buck shad in 1587. I t  is not proposed to prose. 
cute this experiment further. 

STOUICING THE COLUMBIA RIVER.-AU 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 tho fry were all lost. 
I n  order to guard against loss occasioned by delay em route, the present 
year arrangemonts were made to send eggs as well as fry. Car No. 3, 
with J. F. Ellis in charge, was detailed for the purpose. The car was 
equipped with tanks for storing and a steam-pulmp for circulating tho 
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. Tho car left Havre de Grace May I) 
with 1,000,000 young shad, 200,000 egg8 on trays, and 385,000 eggs in 
the I\lcDonald hatchingjms. Mr. E. 31. Robinson went on board t.0 take 
charge of the hatching. The fi*y were transported with a loss of 60 per 
cent, while the eggs on trays were all lost. The 385,000 eggs in jars 
hatched and were planted in the Willstmette River, with a loss of lesa 
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 tho 
eggs on the way is given.* 

WASHINGTON, D, C., Naroh 1,1887. 

* Afayg, 1886. The 585,000 eggs arrived tmhe car at 2.20 1’. In., 200,000 of which were 
put on trays in an ice-box. The other 385,000 C I L ~ I I ~  to  tho cur in two Wroton buckets, 
and were put in four MoDonald jars at 3.30 p. m. The pump was thoa started anda 
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slow motion given to  thqcggs. A t  8.25 p. m. on May 6th 210,000 of those eggshad becn 
taken, and 175,000 at 9.30 p. m. on May 7. The temperature of water at Batterg Sta- 
tion when the cggs were taken was 56 degrees; the temperature of water in car was 
GO dcgrcss. Took on fresh watcr at York, Pa., at 10 o’clock p. m., from engine-tank, 
usin2 our suction-hose and pumping about 30 minutes. Pumped the water through 
the ice-coil during the  night, so the temperature was brought down t o  58 degrees. 

’ Took on frcsh watcr a t  Altoona, Pa., and after that pumped water from engine-tank 
thrco times each day. 

The eggs worked. 
nicely, with only a emolllo88, About a dozen or so of those taken on the 6th instant 
hatched this afternoon. The eggs look rather light in color, and the fish can be seeu 
moving lively in  the eggs. Onc jar of eggs went over in the aquaria last night; re- 
placed them in jar at G o’clock a. m. 

U u y  11. The ternperaturc was from 56 degrees to  58 degrees. Only a few more 
fish hatched out, as the fall in  the temperature of the water seemed to  retard them. 
They all look well, and are developing slowly. 

M a y  12, Got on a little alkali to.day; this clid not seem to have any effect on 
tho eggs. Those taken on the  6th instant are hatching to-day. Temperature of 
watcr 58 degrees. Tho fish look wcll, and have a large sac. Those taken on the 7th 
instant arc almost ready to come out, and a fcw hatched before night. Worked all 
tho dead cggs off and measured those left in  jars; found the loss on the 210,000 eggs 
taken May 6 to  be 10 per ccnt, and the loss on the 176,000 eggs taken May 7 to  be 
8 per ccnt. We lost very few, i t  
any, after this. The eggs wero hatching slowly this evening. The water i n  tanks 
got e littlc low, so the pump was used to  get some air into the water. The air-bub- 
blcs attached themsclves to  the young fish and turned them head down; also col- 
lected around the jars and aquaria. This caused some trouble, which was overcome 
a littlc by keeping the lower tanks as full of water as possiblo. 

May 13. The cggs of the 6th instant are hatching rapidly; temperature of water 
58 degrees. The fish look healthy and strong, with large sacs. Those of the 7th are 
hatching slowly. P u t  up at 11 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. 

Muy 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 cggs of the 7th 
a little. The air-bubblos in the  water seem to collect on some of the eggs, making 
them come t o  top of jar; so can give them but very little motion or they will go over 
in tho aquaria. Tliis air-bubble has beon the only difficulty we have had t o  contend 
with, which secms strangc, as the air-pump has not been in use on the trip. The air 
also collects on the  shells and causes them to conie to  thc top, when they can be easily 
skimmed 0%. Removccl the yongg fry from tho collecting aquaria to  transportation 
cans as fast as they were hatched. Planted 25,000 of these fish in  the Colnrnbia River, 
at Wallula Junction, at 11.30 to-night. They were in line condition. 

May 15. Tho car arrived at Portland at 10.30 this morning. All the eggs of the 
6th were hatched, and thosc of the 7th hatched rapidly all clay, the temperature of 
water gradually going up to  62 degrees. The air-bubbles entirely disappeared this 
morning:. The car v a s  taken to  the Willamette, at Albany, at 9.30 p. m., and the 
young fry planted at 11.30 p. m. The eggs did not quite all hatch to-day, so ran the 
pump up t o  10 o’clock May 16, at which time all the eggs had hatched, with a total 
108s of 9 per cent. The experience of thi8 trip makos it safe t o  reoommend the ship- 
ping of eggs instead of tho young fry on all long trips, as this is pcrhaps the most 
difflcnlt trip in tho country. Tho @Peter is very oold, going as low as 44 degrees in e 
great many places. ‘rho alkali, too, is vcry strong. I think without doubt this oar 
can take 2,000,000 eggs to any strcam in the United Statos, and hatoh them in as, 
good condition as they come from tho hatcherics, an4 a i t b  &e small a loss. 

Muy 10. The temperature was from 58 degrees t o  60 clegrees. 

This would make an average loss of 9 per cent. 




