XIL—REPORT OF OPERATIONS AT THE MICHIGAN STATIONS

OF THE U. S. FISH COMMISSION FOR THE YEAR 1886-'87.

By Fraxk N. CLARK.

During the summer of 1886 the whitefish hatchery at Alpena was
closed, as usual. At Northville the small force employed at this season
Was engaged chiefly in work that is current the year round—the care
of ponds and stock fish, &e.—devoting such time as could be spared from
this work to preparing for the operations of the ensuing season. The
l“}tChin,g.: boxes, trays, tanks, &c., were repaired or renewed, and coated
With agphaltic varnish. It was necessary also to refill with flannel trays
the transportation cases that had been emptied by the egg shipments
of the previous winter and spring. : )
- The following table summarizes the receipts and shipwments of eggs
and fish at both the stations in Michigan:

Summary of eggs and fish hundled at the Michigan slations in the year 1886-'87.

: . Fish
. Eggs Eggs Fish

Kind of fish. | roceived. | shipped. | ehipped. re::.‘:x&%(;.at
BEOOK trout ..., ceecceeecacnnnnes e | 110,750 £2, 000 527 4,000
Lak DOW LLONE . - oo oosn crsmnnonnramennnn Lo %108, 850 50, 000 34, 920 25, (00
Br, O tront ... .. eeeeneenoen N P el 0,150 |.eemenaana.n
Srown trout 29, 400 TIB00 v eeeeeaneons 10, 000
‘“l})ling ______ 4 15000 |.uieeiee it 15, 000
iteflah ... 510,400,000 | 32, 600, 000 | 62,070,000 {............
b TP P 120, 830, 000 | 32,739, 500 | 62, 081, 567 54, 000

"From
E ponds at Northville Station. X )
:198.350 from pondsrnt Northville, and 2,600 from Baird station.
lingsf(}?’{’ Dumber 300 wero shipped as fry to J. F. Miller, TRichwond, Ind., the remaindor being year-
G Wo-year-olds.
520,000 from Frod Mather, and 9,400 from ponds at Northville.
.ol Fred Mather.
vom Lakes Erie, Huron, and Michigan.

WHITEFISH.

_ The funds available for the collection of whitefish-eggs being less than

In either of the two preceding years, the fleld-work was confined to

fewer points. Operations in Lake Erie were confined to the fisheries of

North Bass, Middle Bass, and Put-in-Bay Islands, and the penning of

fish in Put-in-Bay; in Lake Huron to the fisheries along the west shore

from Alpena to Oscoda, and at Detour and vicinity on the north shore;
1] 720
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and in Lake Michigan to the north shore fisheries at Thompson. The
points that had heretofore furnished more or less eggs, but which were
pot included in last fall’s programme, are Monroe, Toussaint, and Ca
tawba Island, Lake Erie; Hammond’s Bay, and some unimportan®
fisheries of Thunder Bay, Lake Huron; and Epoufette and Naubin-
way, north shore of Lake Michigan. Penning operations were trans:
ferred from Monroe to Put-in-Bay. The only new territory worked was
at Detour and vicinity, on the north shore of Lake Huron.

Whitefish commenced spawning at the Lake Rrie islands on Novew
ber 7. The first eggs were taken on that date from the pound-net fish-
eries at North Bass, while the last eggs were taken from penned fish 0B
December 22 The pound and gill net fisheries of Lake Erie furnished
39,600,000 eggs, and the penned fish 4,000,000, all of which were received
at Northville in good condition. The weather asa whole was quite ut-
favorable, a series of heavy blows occurring during the best of the
spawning season. Oun December 2, Put-in-Bay was entirely frozen over)
while outside large fields of ice bore down from the westward and dam-
aged or destroyed quite a large amount of twine, nearly one-third of
which was still in the lake.

The collection of spawn from the pound-net fisheries along the west
shore of Lake Huron, below Alpena, occurred between November 4 and
25, and these shore fisheries furnished 38,000,000 eggs, which were for-
warded to Alpena. At Detour the spawning commenced November 6,
and 16,800,000 eggs were taken here and sent to Alpena. The gill-net
tugs fishing out of Alpena furnished only 2,000,000 eggs, the ficst of
which were taken November 22. The total number of eggs placed in
the Alpena house was 56,800,000,

The spawning season at Thompson, north shore of Lake Michigan,
occurs nearly one month later than elsewhere. The run is quite heavy
and usually begins from December 1 to 5 and ends December 15 to 20.
The grounds are several miles out, and steam-tugs and gill-nets are
employed. From December 5 to 13, Mr. Tulian, with a force of four
men, secured 29,000,000 eggs from the tugs fishing out of Thompson and
Manistique. The weather was very severe, the temperature frequently
being at or below zero; and it was therefore impossible to effect a high
percentage of impregnation, and nearly one-half of these eggs weré
afterwards drawn from the hatching-jars and thrown away. Mr, Tulian
brought the eggs to Northville in one lot of ten large cases, by steamer
from Manistique to Escanaba, thence by rail to Milwaukee, thence by
steamer to Ludington, thence by rail to Northville, arriving at night on
December 16. The eggs were transferred to hatching-jars the following
morning, filling one hundred and forty-five jars. The total receipts of
whitefish eggs at Northville, direct from the spawning grounds, were
72,600,000. The total collection of whitefish eggs at both stations was
129,400,000. On January 29, 21,000,000 were transferred from Alpena
to Northville, by car No. 2, in charge of George H. H. Moore.
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The whitefish eggs were carried forward in hatching-jars, as usual,
and ng gpecial features attended their development. On November 23
aboyg 30,000 eggs were taken from two whitefish from the pond of three-
Year-o0lds raised at the Northville Station, and a fair percentage of im-
Pregnation was obtained. The incident is worthy of record only from
the fact that it is doubtless the first and only instance of the taking of
€ggs from whitefish hatched and reared wholly by artificial treatment.

Shipments of whitefish eggs from Northville Station, scason of 1886-"87.

Date. Destination. Namber.
— . o
DISBG.
ec. 21 Delivered to car No. 3. Wilmington, Del..cceiiiiioniiminiiiiianiicinnviionaes 100, 000
18879 Dr. E. G. Shortlidgs, Wilmington, 1Dol. ... ceeeareaceencoseansiamemeraeeenennae| 1,000,000
Jay, g
8.3 ) Willinm Bollor, Brio, P ..o oooessienniaeanesast e osss e resre st 5, 000, 000
3 | Charles R. Bucklsud, Sau Fraucisco, Cal., for New Zealand ... 1, 500, 000
12 | William Ballor, Brio, Pleeceeeeeecnennnes cnane socavesneran g 5, 400, 000
15 | B.'G. Blackford, Mew York, for London, Xnglaad 1, 500, 000
171 Fred Mather, Cold Spring Harbor, N. ¥ ...... 1, 000, 000
_‘1,:’ Central Station, Washington, D.C........ 2, 500, 000
2B G. Blackiord, New York, for Germ 1, 000, 000
Fol, Dr. R. 0. Sweeny, Saint Paul, Mini 5,000, 000
- 3 [ Central Statiop, Wasbington, 1).C. 2, 500, 000
9| Dr. R. 0. Sweeny, Saint Panl, Midn_ ... .cveezuaraeeiamsanananns -1 5,000,000
19 { K. G. Blaokford, Now York City, for London, England -cv.eenoaue.- .l 1,000,000
22 | Dr. E. G. Shortlidge, Wilmington, Dol ce.ue..veaseeameeacencnmnrararararoniene 600, 000
POLAY «ccaeeeeceeesacenavanceccncessasesesossanssoscsesasssssanasaacdececens 32, 600, 000
-\ .

Whitefish eggs began hatching at Northville on March 11, and the
a8t eggs were hatched on April 12. At Alpena the hatching season
cf’mmonced April 22 and closed May 8. The distribution from North-
Ville wag successfully made by car No. 2, in charge of George H. H.

oore ; from Alpena, by steam-tugs and the regular lines of steamers.
The tables of distribution of whitefish fry during the spring of 1887 are
a3 follows ; ) '

FROM NORTHVILLE STATION.

Date, Lake. Place near which deposited. f?y“{:&’g%
\
1887,
Mar. é', Lake Michigan «.covaeaeecieaaanes Ludiogton, Mich...co.oaieiiaeecaaiieaaas 3, 000, 000
37 Lake HUtOD .cevvveriecocacsascnas Bay City, Mich .......... 3, 000, 000
Apy, 2} | Lake Michigan .oovvvnnnnnenneent Grand Haven, Mich.. . 3,000, 000
M QO i ieeeeenarraaanaeaans Ludington, Mioh. 3, 000, 000
5| Lake Frig ...... .| Monroe, Mich.. 3, 000, 000
6 | Lake Michigan Miclhigan City, 3,000, 000
13 Lake Ontarfo Oswoegn, N.Y ... 3, 000, 000
L Lake Lrio - Norih Basa Island, Obio.. 3, 000, 000
8 {7 do.. Monroo, Mich cvaeineienninianaees 3, 000, 000
90 't do .. ..| Sandusky, Ohio .... . 3, 000, 000
Lake Michigan .. Saint Joseph, Mich 3,000, 000
........................................... 33, 000, 000
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FROM ALPENA STATION.

v o of
Date. Lake. Place near which deposited. ﬁh)u;llk;;;:d
1887. - 00
Apr. 30 | Thunder L’l)‘ Lako Hnrou ....... Whitefish Point, Mich .........cooaen. 3,000, 0
May 2...... do . cerneeen ..| Sulphnr lsland, ALHCH < eeennnn smernrnens 3, 000.0 0
i La.ko Ilumn . . Alconu Mich ceeein i 3, 000, 00
4 ... IO TN T SO 3, 000, 000
4 ’I‘]mmlerLa\ Lakoe ﬂuron ..| North Pomt Mich .... e 3, 000.000
7 | Lake Huron ... . Osmdn. Mich coennnn ceeeet3,000,00
8 SUTORRSRSREE PR It S, : i 000, 000
Dewur, Micli...... 2,000, 000
‘Thompson, Mich.. 2, 000,00
North Point, Mick . 1, 000, 000
Whitofish Point, Mich . 1, 000, 000
Sand Beach, Mich..... Lz 000,000
| Alpena County, Micl ' ‘20.000
i Oscoda County, Mich .. 50, 00!
s e s
............................................ 29, 070, 000
Summary of whzteﬁsh Jry distributed in the Great Lakes, spring of 1887,
LAko HOTOD vosaaen cmenns cmsmeaccecn comeneranns e eereeee mmaae e 30,000, 000
Lake Michigan ...c.........o..... e e et e e eaan 17, 000, 000
B 71130 OF o 1 RPN 12, 000, 000
Lako ODEATI0 «ooonuninis oeien cnan cemneen e e eet e s e nn e 3,000, 000
CleAr Lake .. oovneee e caneamen veene e e e e s na 50,000
L0DG LAKE <o e e eee e mame enmame anmesaeeneaeee 20,000
—_

TOLAL e e eeeeee eemeenemnne cemnmn smemas nmemeenenencmens aeenns 62,070,000
Summaery by States.

Michigan .coeeeoemmenaeanne iinn e eann et eeeeemnnaaaaan 50, 070, 000
L) AT PP U . 1  ( { A L

3, 000, 000
New York ........... e e eeeannarn——- e e 3, 000, 000

BROOK TROUT.

The spawning season of brook trout in the Northville ponds began
 October 14 and closed December 31, 1886. In- all, 186,760 eggs were
taken, from whi¢h 82,000 were shipped and 4,000 fry batched and re-
tained at the station.
The record of the number of eggs taken from females of different
ages, and the table of shipments of brook-trout eggs, are as follows:

ONE YEAR OLD.

Date. Females, Eggs. Date, Yemales. Epgs.

1886. 1886.
QCtober 19 aeeann.nneenn 1 200 Novemﬁer 12 ceeiriaannn 11 2,000
October 21 .. . 2 350 || Novembor 14 .. . 1 200
October 24 . 2 500 || November 15 .. 6 1,000
Ootober 25 1 200 || November 17 10 2,000
Octobor 28 2 800 || November 19 25 4,200
October 30 [ 2,100 || Novembor 20 14 2, 800
November 3 1,000 | November 22 18 3, 800
November 2 . 1 400 || Novembor 23 5 1,000
November 3 . 3 1,000 || November 24 19 4,600
November 6 . 12 2,400 || November 27 .. 15 2,600
Novomber 7 ... 2 400 || Novomber30 ............ 10 1,800
November 8 ....... 3 600 {| Decomber 8........cu.... 3 400
November 9 ....... . 9 2,000 || December 7.............. 17 6,000
November 10 «cccean..... 8 1, 600 _—_ —_—
November 11 ............ 4 7 Total ..... . 213 47,200
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TWQO YEARS OLD.

— L
; ; i ;
Date. i Femn\ca‘; Eogs. Date. : Females. || Eogs.
—— e
! '
0 | i 2886, |
Oetonsr 14 1] 600 !| Novomber 16 .....cn..... ! 9 3,200
Octoban 18.. 1 409 1| November 18 ,..caceeeeens 7 2, 800
Octob, r22.. 1 l 400 1| November 17 .. 18 5, 800
Oet.ober 23 .. 4 2,000 November I® ........ I 7 1, 800
oﬁtob“‘% . 6 ‘ 3,600 | November 20 ....ecueee. 19 9, 200
Octopar 26+ 2 800 || November 21 .. . 3 1,800
Octgror 41 - 7! 3,400 | November 22 . 1 4,400
Octgper 58 - 8! 3,800 || November 23 . 5 2,200
Qetober 20 5! 2,606 || November 24 5 1,800
ctof er 30 . 4 1,000 || November 25 15 4, 800
}‘-o‘_e’“l‘ aNa... 6. 2,400 )] November 27 5 2,800 |
oyomber 1 5 3,400 || Novembor 28 1 400
Noyombor 2 15 0,200 || November 30 7 2,300
O‘,ombera .. [\ 2,300 || December 3. 7 2, 800,
Nwefnben 7! 3,100 | Decembor 9§ . 8 2, 800
oveber 5 . 3 1,600 | Decomber 11..coueevasess ] 1,400
Noyoubor @ . 10 4,600 1} December 13,215 . .ne-. 3 2, 000
Noyember 7 5 i 2,400 i December 14. 2 600
Noumbers 2, 900 || December 18. 6 1,800
Nov mber § 81 2,500 )} December 21. 3 1,000
Noyomber 10 8! 3,200 . Docember 31 6 3,200
“omber 13 1 7400 1 Total ‘ 0
T 1 21 40! otal . einiennnnnn 124, 20
Novemper 13 . 4 1, 500 l. ?
e
THREE YEARS OLD.
Octob, ; i '|
Octoper 1. J 1 1,000 |, November 24 ; 1! 400
Ouu,f," 2 A 1 1,200 |} November 25 . weee] 3l 2, 800
otobeT 20 - 3 800 |, November 26 . Y 1i 1,200
Noobersl ...l 1 800 || November 27 .......... el 1! 1,000 °
‘.Wemberl 8 5,600 || e e ee—
elubor 14 .10 10l 1 600 |f Total cerenrannnn. ] 19 15, 300
———— L . ! [
Shipments of brook-trout eggs during the season of 1886~'87.
i
Date. | Deatination. 1No.of o8R8,
e e — R
hlssu.
0. 28 | Wythoville station. Wytheville, Vo 30, 008
2 j D¥. E. G. Shortlidge, Wilmington, Del .. 10, 000
29 | T, If. Frisbmath, jr., Philadelphia, Pa ..ceioerreaenness 5, 000

7 1887,
4n. 10 Dr. R. 0. Sweeny, Saiut Pau), Minn...
151 K. G. Biacktord, New York (‘.i(g’. for
Fob 25 l Coutral Station, Wanhington, 12.C..oaeieiieiiaenn. -
© 9 Dr R. Q. Sweony, Suitt Paul, MIn.coivemreiieiieaiion e

RAINBOW TROUT.

The spawning of rainbow trout occurred from January:6 to April 25.
TI{G total number of eggs taken was 196,350; total results, 50,000 eggs
8hipped, and 25,000 fry hatched. Of the latter, 300 were shipped to J.
k. Miller, Richmond, Tnl.,, and the remainder were rotained at the
Station,

About one-half the eggs were carried forward in hatehing boxes as
Usual, and the remainder on gravel. The loss on the eggs in trays
fanged from S0 to 95 per cent., while with those on gravel the loss in
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no instance was more than 50 per cent., and in some cases only 5 per

cent., the average being about 30 per cent. A number of experiments
were made in carrying forward eggs of the same taking by two systems
and the results in every instance were greatly in favor of the gravel
treatment. Arrangements for handling a good portion of this fall’s
crop of brook-trout eggs on gravel will be provided, and further com”
parative experinients of the two systews made.

A case of 20,000 rainbow-trout eggs arrived March 19 from Baird
station, Cal., in a very poor condition. They had evidently beer
exposed to a high temperature in trausit, as the ice was all gone all
the eggs mostly hatched. About 2,500 eggs were picked out and
placed in batching boxes, where they soon hatched, The fry seemed
feeble, and a large percentage of them died within a few weeks.

Shipments of rainbow-trout eggs werc made as follows: March 21,
95,000 to the Michigan Fish Commission, Paris, Mich. ; and April 6,
25,000 to Eugene (. Blackford, New York eity, for shipment to France-

The spawning record for the rainbow trout during the season is a8
follows: .

.
! |
Dato. Females. ! Ygasa. H Date. Females. ; Eggs.
[ — [ [P —_—
1887. 1887, 0
January 6....... ... 3 2,400 ' March §5........ .. ..., 4 1, §00
Junuary 7 1 600 | March 6................. 4 2, "00
Junnary 9 . 1 600 | Mareh 7.l 8 ,?0
Junuary 12 1 1,000 |; March 8.coocovioeiine. 10 5,250
Jauuary 13 1 1,000 [ March 9....cc.iiuenon., 4 3,000
January 15 1 1200 | March10........o.iilLl 7 3,000
January 16 1 1,500 |, March 1hoocooooooioo.. 8 4,300
January 17 1 1,200 | March12...0.ooocienaaa.. 13 7,000
Japuary 19 2 2,400 | March 13..couiinan .o, 1 5.‘1,00
Sanuary 21 1 1,300 || March 14........ e 2 1,200
January 22 3 2,300 || Mareh 15..coeeeennn.n. 4 2,100
January 23 4 2700 || Mareh 16..-...o oo il 10 3,000
January 24 1 6u0 || Mareh 1700 oo, 2 1, 0‘;30
Januar 1 400 || March 18.....c.ovianne, 1 450
Janua 1 1,600 || March 19.......... ceeeann i 1,000
January 29 1 400 (| March 20 25 10, 800
January 3 1,800 |! March 21 18 6, 790
Fobruary 2 1,200 . March 22 5 2,950
Febraary 5 3,600 |, March 24 i 1,300
Febrnary 1 550 ;| March 25. 2 700
Fobruary 1 700 || March 26. 6 2,500
Febraary 1 900 || Mareh 27.. 2 1,000
LFebruary 1 6u0 | March 28 8 2, 500
Febrnary 1 600 | March 29...... 2 .20
Feobruavy 1 1 150 .| March 30 2 5;’0
February 1 1 90 ;| March 31 11 3,950
Fehruary 1 4 2,800 | April 1. 12 £,400
February 1 Gi 3,550 | April 6 3.400
Febrary 1 9! 6,800 | April & 6 3,600
February 16. 9 5,800 | April 4 4 2,400
Fobruary 17. 3 2,400 | Al 5. 4 1,700
Vohruary 18. 6 3000 i April 2 700
Febroary 19. 1! 700 | April K. 5 1,800
Iebruary 20 1! s00 | April 0. 2 600
February 2 4 2,000 | April 10 3 1,000
February 2 4. 2,900 | April [1. 4 1,400
Yebruary 5 ; 3,000 | Aprila2 1 300
Feliruary 1 6,900 | April 13 3 1,200
February 3 1,600 1 Aprit 1 3 1,000
February 2 900 - April 6 2, 200
February 2 600 | Anril 2 3 1, 00
March 1. 2 1,800 | Ayl 1 290
March 2. 4 30000 - Apri) 25. 1 150
March 3.. . 5 3, 300..| e e | e e
March 4 coooiiioiioenn. 7 3,900 Total.eeuenennn... 375" 199, 350
R | ! g _ -
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BROWN TROUT AND SAIBLING.

«_& case containing 20,000 brown-trout eggs and 15,000 saibling eggs,
shipped from Cold Spring Harbor, N. Y., by Fred Mather, arrived at
Northville on March 17 in first-class condition. The saibling hatched
8oon after, but the fry refused to eat, and most of them died of ¢ blue
sac” and starvation. Shipments of brown-trout eggs were made as
follows: March 21, 2,500 to Michigan fish commission, Paris, Mich.;
and March 28, 5,000 to Wisconsin fish commission, Madison, Wis.
There was considerable loss Lefore hatching, but nearly 9,000 fry were
hateched and retained at station.
 Between November 18 and December 21 a total of 9,400 eggs of brown
trout were taken from stock fish in the Northville ponds, but they
_turned out quite poorly, and only 1,500 fry were hatched. The spawn-
lng record is as follows:

Record of brown-trout spawning, season of 1886.

Date. I Females.’ Eggs. Date. |TFemules. Eggs.
1686. , 1886,

Nov. 18 6 | 1,200 [ Drec. 13 11 5,000
22 1 250 14 6 1, 600
23 1 l 350 18 2 400
25 1 300 21 1 100

26 1 200
Total .. 29 9, 400

LAKE TROUT.

No lake-trout eggs were taken, owing to & lack of funds available for
,th‘-’ purpose. This is greatly to be regretted, as no fish of equal rank
1S more easily propagated, and, if held in confinement until of suitable
8126 and age, it is remarkably adapted for diffusion to a large range of
Waters into which the whitefish, brook trout, rainbow trout, and other
h‘g’ll-grudc varieties cannot be established. As compared with other
trouts, the cost ot obtaining the eggs is greatly in favor of lake trout, as
‘S.ulso the percentage of young that can be reared in confinement until
Of_ suitable size and age for distribution. During the fiscal year a total
of 6,150 of the lake trout, hatched in January and February, 1886, were
delivered to cars No. 2 and No. 3, and distributed chiefly in Ohio, Indi-
ana, Kentucky, and Tennessee.
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During the fiscal year a total of 11,297 trout, ranging from oight
months to two years old—6,150 lake trout, 4,620 rainbow trout, and 527
brook trout—were distributed, as is shown by the following table:

Distribution of trout from December 1, 1886, to Mairch 3, 1887.

Aye of fish. i

Number of

Date. Kind of fish. | Car used. tiah,
Dec. 1| Rainbow trout....... .| 8 monthe ........... | No. 3. 850
1 | Brook trout. ........ 2 vears. .. - No.3 252
1| Lake trotteeeeeeecccnaennnnn...... 9 months .' No. 3. 1, 300
Jdan. 18 ; Rainbow trout............o...... 2YOArB.ceneniaaann..l | No.2.. 1, 560
18 | Lake trout....coceeeeennnnnnnn.... Igear.ceaveiienaaiaan., i No.2.. 300
f2YO0AT8 ..iiiiiiiiana... * No.2..... 640
..llyeur . No.2. .- 600
V1year .oeeoeiiiiL. | No.2.ccuennnn. 300
- 28 { Rainbow trout.................... land2years ...........| No.2......... 250
28 | Brook trout..eeeeeeeeeeennnn..... land2years ....... .. | No.2.. 250
1
Fob. 1| Rainbow trout.................... lyear ......oeevevveeeey, Noo2ooeo. o, 460
1| Lake tront.coeeeeeene vavvevnnnn.. 1Year ceveeneeannnnnn... | No.2.. 1,300
12 | Rainbow trout........oeveun.. ... 2 years : No.2 160
12 | Lake trout.. 3 .. 1, 350
N 2T o ..... 1,300
Mar. 2 | Rainbow trout 100
2 | Lake trout.. 300
3 1 Brook trou 25
I
‘ TOtal . eeeeeieeeiiiereeeeee e e e e 11,297

|

* Delivered to Frank Elwell, Owosso, Mich.

NORTHVILLE, MICH., August 16, 1887



