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L.~REPORT N THE FISHERIES OF THE GREAT LAKES s THE RE-
SULT OF INQUIRIES PROSECUTED IN 1871 AND 1872.

By JaMes W. MILNER.

A—INTRODUCTORY REMARKS,

1.—OUTLINE OF OPERATIONS.

) In carrying out the work allotted to me in the region of the great
dke.s, in 1871, I made a tour of the entire shore of Lake Michigan and
the islands, visiting nearly every fishing locality, gathering testimony
of the fishermen as to the present condition of the fisheries, its compari-
80n with former years, the kinds of nets in use and their effect on the
Numbers of the fish, and the opinion of the net-owners as to the influence
of protective legislation. The visit to the fishing-grounds afforded op-
Df’rtunities for acquiring information in the modes of fishing, the spe.
Cleg captured, and some knowledge of their habits, of whicl I availed
Inyself as far as I could. A collection was made, embracing nearly alt
he 8pecies of the lake, which was, unfortunately, lost with the building of
the Academy of Sciences in the great fire of that year in Chicago.

Qn being notified by you that therevenue-steamer Johnson would afford
facilities for dred ging, I went on board with a dredging outfit in Septem-

er, after returning from the north shore of the lake, and remained with
the steamer during a cruise of two weeks, dredging whenever it was
‘Possible, though the stormy weather during the trip prevented as exten-~
Sive work as was desirable. Enough was done, however, to obtain a

Nowledge of the general distribution of invertebrate forms throughout
alt depths, and a collection of crustaceans, mollusks, and insect larvee
Secured, which met; the same fate as the collection of fishes in the fire.

he late Dr. Stimpson had previously identified ruost of the species as.

e same ag those of his own collection on a dredging expedition in
1870, The general distribution of white-fish food throughout the lake,
bottom was sufficiently established. ‘

In 1872 localities on Lake Superior were visited, a collection of the
fishey obtained, and ample notes of their habits recorded. The fisheries
°f Detroit; River and a portion of Lake Erie were examined, and informa-

on gathered with reference to fishing-interests, and specimens of the
Shes preserved. From Detroit River a quantity of white-fish spawn was
Obtained and impregnated and placed in the troughs of Mr.N. W. Clark’s

tching-house at Clarkston, Mich., with which gentleman a. contract
8. Mis, 74—1
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was made for their care until ready to be turned into the waters.
Arrangements were also made with Mr. N. W, Clark, and Mr. H. F.
Dousman, of Waterville, Wis., for the care of the salmon-eggs furnished
-for the States of Michigan and Wisconsin.

A correspondence was opened with gentlemen of Wisconsin, who used
“their influence in obtaining a sufficient appropriation from the State for
‘the expenses attending the introduction of salinon into its waters. Dr.
-J. W. Hoyt, Dr. I. A. Laphawm, Hon. L.J. Farwell, and Mr. H. F. Dous"
.man cordially assisted the movement and obtained the required aid.

During the legislative session of Michigau, by invitation fromn those
interested, I visited the capital, and afforded such information as had
been obtained with reference to the fisheries, and at the request of tho
chairman of the house committee drew up a bill for the appointment of
commissioners of fisheries for the State. During the session an ap-
propriation of $15,000 was made to defray expenses of propagating food-
tishes in order to increase their numbers.

Anattempt was made to interest all the States bordering on the lakes
in the matter of protecting the fisheries, most of them having had the
subject presented in some form previously. Letters addressed to the
‘Governors were referred to the proper committeesin the legislatures. In
‘Ohio and Indiana the question came up in one form or another during
the winter session. Illinois, though possessing a small extent of lake-1
coast, and having a large interest in the fish-sales of the Chicago market,
has not yet taken the matter into special consideration.

The fish-dealers of the lakes were addressed, either in person or by
letter, and as full statistics of the catch of 1872 obtained as possible, in
order that the importance of the interest might be better understood.

2.—ACKNOWLEDGMENTS OF ASSISTANCE RENDERED.

T desire to refer to Mr. William D. Palmer, of Chicago, and Capt. Sa.
-ael Clement, of Waukegan, I1l.; Capt. E.Butlinand Mr. William Wright,
of the Goodrich steamer-line; Dr. 1. A, Lapham, of Milwaukee, and,
Mr. H. F. Dousman, of Waterville, Wis.; Mr. George Clark, of Ecorsé!
Mr. J. P. Clark, of Detroit, and Mr. N. W. Clark, of Clarkston, Miok~
for various assistances and traveling-passes, materially lessening the
expenses of the work; to Mr, E. W. Blatchford, of Chicago, 111, for tb®
use of instruments for deep-sea work and a complete set of nets; t0
Capt. David Evans and bis officers, of the revenue-marine service, f0°
their cordial assistance during the dredging-trip; to Mr. J. L. Ingallsi
of Waukegan, IlL, for valuable aid in obtaining information through #
long extent of shore that would otherwise have required a person{"
visit; and to many others who afforded information and support to thi®
work. ' :

1n the following pages will be found the statistics of the catch of 0B®
year, conclusions with reference to the decrease of the food-fishes, the
methods to be adopted for their restoration, the economical and nzytﬂr‘"
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history of the more important species, and the general results of the
- Work of the past two years. ‘

B_GENERAL CONSIDERATIONS ON THE LAKE-FISHERIES.
3.—INVESTMENT IN THE FISHERILES.

The fisheries of the lakes are an industrial interest of large extent and
Considerable commercial value, of which little is known except among
those directly interested.

Back from the lakes the very prevalent idea is that fishing is an un-

brofitable employment for an irregular class of men who eke out a
Ineager subsistence from year to year by this pursuit. Though the risks
and uncertainties of this vocation make the yearly income very variable,
the investments of fishermen in their stocks are quite respectable sums,
and compare favorably with the farming-communities, being all the way
from three hundred to twenty thousand dollars, their sales reaching in
Some iustances as high as $7,000 from:their own nets. This refers to
those men only who actually superintend their own fisheries. A few
dealers who furnish the nets on shares sell five or six times as much
In a year, Nor is there any truth in the aspersion on the class of men,
Who are industrious, hard-working citizeus, and, considering the hard-
Ships and exposures incident to their calling, singularly free from the
habit of hard drinking.
_"The fishing-stocks are necessarily a less stable investment than farm-
log-lands, liable to frequent loss and injury, and as the success of a
ﬁshing-season depends much on the character of the weather, there is
of course uncertainty in the yearly income.

The saine as in other vocations, the alternation of abundance and
Scarcity does not develop the provident faculty that accumulates prop-
erty, for though as a class not given to dissipation, they spend their
oney freely for comfort and good living when the fishing is prosper-
ons. In spite of all these unfavorable: conditions many attain com-
fortable circumstances.

The investment of fishermen and net-owngrs by itself is not inconsid-
erable. Under your instructions last year I visited nearly all the

- fishing-ports on Lake Michigan, and made an accurate count of the
fishing.stocks owned and used on the lake.

In the following pages are given the statistics of permanent invest-
‘1?1.897,ﬂlt, of the number of men employed, and their wages, for the year

Investment in fishing-stocks ont Lake Michigan in 1871. -

28 Pound-nets, average value $500.. .coceeueneesiviareieaesnnnnonennoans $140, 500

: 102 ,L{l.“mots’, “heavy-rigs,” average valuo $725 . .ce.vvveiiven veeoneannns 73, 950
8 gill-nets, “light-rigs,” average value §225...............0 et ereeaas 78,300

8 Dhoats, average value $500. .. ... vueeeesenceranrenseennvnrerenne veeresoes 49,000
-9 Mackinaw boats, average value $100. ..coee veuene vennnrvrananncas seoens 34,800
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143 pound-net boats, average valme $50.. ... coootiiintiiiiiniiiiin .. 7,150

" 100 anchor-boats, average value §25 ... ooo oo it ieiiiii el 2,
4 steam fishing-boats, average value $1,800...... ... .......ocaes eumnao. 7,200
1 BCROOMET « e ccatee e e e e eee ee e e e e e e e e 3,000
500 shanties, average value $30 ........... e S eeearemae tecec e eaaas 25,000
100 ice-houses, average value $100 .. .ccu e veuer e cearcraeaennviannn 10, 000
PO
Total of fishing investment. ... ..o viiece ciitcnaenan, ceeeieeees 431,400

The current working capital employed in the fisheries, omitting wages,
and including packages, inspection, salt, ice, freightage, and repairs,
is a large sum of money, probably as much as $150,000. .

The number of men employed by the nets of each kind is very uni-
form. '

For three pound-nets, a crew of five men is necessary, while wher?
but one or two are employed, at least four mén are required.

The ‘“heavy-rig” gill-net stocks, working a large boat, and fonr and
five gangs of nets, with from twenty-five to thirty-six nets to the gang:
have five, or six men to the crew. .

The “light-rigs,” with a 22-foot ‘ Mackinaw boat,” and three or four
gaugs of from eight to twenty nets, have a crew of two or three men:

It will be observed that the boat is the unit of a fishing-stock, It
is o considered among gill-netters, as they speak of so many boats
“light-rig,” or “heavy-rig,” in a locality. It has not been adopted
among the pound-net men, though it would apply nearly as well. )

Though the number of boats represents the number-of separate es-
tablishments, they do not, however, correctly number the proprietors:
There are net-owners on the lakes who have from twenty to thirty
thousand dollars invested in nets, and who furnish nets and full outfit
to as many as forty establishments, in the *light-rig” gill-net fisheries:
the fisherwen, in the parlance of the lakes, ‘filling” the furnished half
barrels on shares. :

On Lake Erie there are net-owners who employ a sufficient number
of men to run forty pound-nets, paying wages and receiving all the
fish. On the other hand, the majority of establishments, managed bY .
the owners, are partnership concerns. - :

Out of ahout two thousand men engaged in the fisheries of Lak®
Michigan, but a few more than half are men receiving wages, and som®
of these are the minor sons of the proprietors,

The time for which the men are hired varies in different localities. 1"
a large region of the lake-fishing, the season lasis from seven to eight
months.

As-early as the month of April, before navigation has opened, th®
fishing-boats are plying daily from their harbors to the ﬁshing-grounds’
often finding the run of fish plentiful at this season. In 1871, many ©
the fishermen began the season before the middle of March. In th®
fall they prolong the work late into November and even Decembe”
and in very open wiuters, from a few ports, nets have been set, withi?
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g:ree or four miles of the shore, every month in the winter, continuing

@ fishing throughout the year.

_Where fishing through the ice is carried on, men are employed for
Winter worl, )

On Lake Michigan, in 1871, the summer fishing in the vicinity of
. aukegan, I1l., afforded employment to about forty-four men dur-
1ag three months of the year; the spring and fall fisheries of the lake
mployed about eleven hundred and eighty men during five months;

® year fishing employed about seven hundred and sixty-five during
aDout seven months; in all,about one thousand nine hundred and eighty-
ling men, of whom only about nine hundred men received wages. The
total outlay was about $180,000 in the season.

4,—THE EXTENT OF THE LAKE-FISHERIES.

No attempt at obtaining any very complete statistics of the product
of the lake-fisheries Iras hitherto been made, and in the census reports
Of the United States few and fragmentary figures of this large interest

ave been given. A complete exhibit, or one as complete as may be.
Made of most of the market commodities, would be difficalt to obtain,
8 3 large amount of fish is used in the local demand in the vicinity of
the fisheries, which is sold directly by the fishermen to residents, ped-

€r8, and traders on steamers, and no account of it is kept. The tables
of steamers and vessels are also supplied in this way. There are also
a large number of small dealers, who keep no books, receiving and sell-
g fresh fish in lake cities. So that of a large amount of the fish
®aught no record is made; and of the quantities taken reliable statis-
tics of not more than about seventy per cent. can be obtained.

The handling of the lake-fish on the market employs quite an amount
of capital, Large warehouses are necessary for storage and the assort-
" 1Ug and inspection of the fish, and are to e found in all of the larger
%ties. In the salt-fish trade, great quantities of salt come a second
time into demand, for use in repacking.

Of late years a process of freezing has been resorted to for the ship-
fnent of fresh fish. This process has been patented, and the right sold
1n al] the important cities on the lakes. Large freezing and preserving

Ouses have been erected, and hundreds of tons of fish are frozen while
fresh, and shipped in this condition to New York, Washington, Cincin-
Nati, Saint Louis, Omaha, and intervening cities.

any of the dealers employ small steamers in visiting the fisheries,
04 gathering in the fish that are salted on the shore.

For the purpose of showing the extent of the fisheries, and their
¥alue as a commercial.and food resource, we have attempted, since the
Close of the fishing-season, to obtain an exhibit of the catch of the year,
as Complete as possible, for the whole extont of the lakes. .
£ hough most of the dealers responded cheerfully to the application

Ot figures from their books, a few failed to comply, and the tables are



6 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

in consequence deficient of some large quantities handléed by dealers
in sach places as Toledo, Ohio, and Detroit, Mich., dnd in 4 few poirits
of losser importance. The sales in Cleveland are large enongh to
compare with those of Sandusky, Buffalo, and Chicago, but the
amounts obtained from that city, though cheerfully afforded by all who
had them at command, are those omly from original points, directly
from the net-owners, and the gross sales were not in our possession. By
far the larger proportion of the catch of Lake Huron and Lake Superior
finds its way into the markets of which we have afforded statisticsy
and the deficiency of the sum-total of their catch will be what has been
shipped into the interior of the State. From these causes probably
fifteen per cent. of the quantities put upon the market are not in the
tables, while the local consumption before referred to, would add still
more to the totals; in all, perhaps, twenty-five per cent.

5. —STATISTICS FOR THE YEAR 1872,

The fishes in the tables are classifiecd according to the system adopted
at Sandusky, Toledo, and Cleveland. This system includes under ¢ hard
fish” the wall-eyed pike, called pickerel on Lake Erie, Stizostedion ameri-
cana Cuv.and Val. ; the black-bass, Micropterus nigricans Cuv.; and the
Micropterus salmoides (Lac.) Gill, mss.; the lake-pike, Esox lucius Lin.;
the muskellunge, Fsox nobilior Thomps.; the salmon-trout, Salmo namay-
cush Penn. ; and the white-fish, Coregonus albus Les. The skinned cat-
fishes, selling for the highest prices in the market, are also included.
Under the head of “soft fish” are comprised the sauger, Stizostedion
grisea DeKay; the white-bass, Roccus chrysops (Raf.) Gill; the suckers,
Catostomus communis Les.; C. aurcolus Les., C. melanops Raf., and the
carp, Carpiodes cyprinus Les. ¢Mixed fish” includes both kinds.

"* Statistics of the number of pounds of lake-fishes received by Jfirst hand-
lers for the year 1872, :

Place. Hard fish, | Mixed fish.| Soft fish. hLIr‘;l‘uo,, Sturgeon. | Salt fish.
g.
Roohester, N.Y............ 11,725
Buffalo, N. Y.............. 1,471,028
lTirie, Pa.....c.oo.l.. . 183, 446
Conneaut, Ohio . 187,498 |.
Ashbtabula, Obi 27, 820 |.
Cleveland, Ohio.. 1,016, 843 |.
iSandasky, Ohiv.. --j 1,646,315
Put-in-Bay, Ohio..... . 85, 000 |...
Haron, Ohio..........coo.en 197,808 | ..
Toledo, Ohio.......c.o..... 1, 263, 095
Detroit, Mich.....ocovnnnnt 2,346, 100
tMackinaw, )‘uich .......... 471, 468
@Grecn Bay, Wis...
{Milwaukes, Wis. ..
Chicago, Il......... 167, 673
Inthehnlls of vesselsfrozeu
in on Lake Superior... ... eeeeceeeceee]oninenneai]ovnnaie, |ER TP P, 270,000
Totaleeeeeeneecannnnns 13,640,927 | 1,153,205 | 2,387,808 | 4,122, 621 745,647 | 10,199,800

*All_quantities exchangod between the places named, aftor being recordod for their original matkets
are deducted from tho receipts of the subsequent one.

t The figures opposite Sandusky include both the fresh and salt fish.

1 Incompleto.

§ Obtained only through newapaper sonrcea.
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,__The sum-total of this incowmplete recordis 32,250,000 pounds of fish,
With & value of 1,600,000,

The two ports handling the largest amount of fish are Chicago, Ii1., and
Bnﬁ‘alo, N.Y. Their relative figures are shown below :

. Place, ;Ha.rd Bsh. Lg;‘lfd Soft fish. hgrz:}i(:g. Sturgoon.] Saltfish.| Total. ’ Value.
—_
[ Z -
g&“’ﬂo, N.Y. 2498750 f.oooov.... 937,350 |oveee e 3,008,000 | 6,374,100 | 333, 625 08
¢ago, 111...] 4,712, 198 18, 800 17,784 | 167,673 25,147 | 2,519,500 | 7,461,104 | 414,717 50

Sandusky, Ohio, Detroit, Mich., and Cleveland, Obio, wounld also
Show large figures in their gross sales. The table of statistics, as it
8hows in most cases only the original quantities received from fishermen
“‘_‘d markets not recorded, of course does not exhibit the entire business
fthe different places.

C—CHARACTER OFTIIE FISHING IN DIFFERENTLOCATLITIES.

. The seasons and methods of fishing vary very much in different locali-

tieg, Slight differences in market demands at various points influence
he capture of certain species. Difference in depth of shore-waters con-
F"Ols the range of some kinds of fishes. The season varies somewhat
0 different parts of the lakes, while the number of nets and men to
the boat, as well as tle size of the boats, is dependent on numerous
Conditions.

6.—IN LAKE SUPERIOR.

In Lake Superior, within the bays and among the islands, the pound-
lets are used. The bold shores of the greater part of the lake will al-
Ways prevent the use of these nets to any very injurious extent; though,
from the local habit of the white-fish, some of the best localities may be-
Come depopulated.

The principal fisheries are in the region of the Apostle Islands and at

hite-Fish Point. In both places pound-nets are in use, but the gill-
Rets are, thus far, used in greater number. The other fishing-localities
of consequence this season were at Grand Isltand, Marquette, islands to
tz!m east of Keweenaw Point, and Superior City. The Canadian fishe
Tes, except those of Michipicoten Island, are principally under the

udson Bay Company’s control, at Michipicoten River, the I’ic, and at
St. Ignace Tsland, and are all gill-net fisheries.

7.—IN LAKE MICHIGAN.

4As the fisheries of Lake Michigan were worked up in detail in the
Jear 1871, a description of the character of the fishing in different
l?eﬂlities may be valuable for the light it may afford as to the neces-
Sity of discrimination in legislating for different regions. .
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Beginning at South Chicago, near the head of the lake, there wer®
‘ten pound-nets, distributed along about eleven miles of coast, lying
‘three miles to the north and eight miles to the south of the Calumet
River. Unlike pound-net men in other portions of the lake, they heré
seek to catch every variety of fish, finding sale to the peddlers of every
thing but the dog-fish, Amia calva Lin. :

At Chicago there were six boats fishing with trot-lines off the mouth
of the river; their catch being almost entirely the perch, Perca flaves
cens. One man is employed during the season at Milwaukee catching
bait, shipping tubs full of minnows daily. ’

C\I‘here has Leen no nét-fishing here for years, the few experiments
made proving failures. It is quite possible, now the filthy carrent of
the river no longer flows into the lake, that there may be some success
with nets. : .

At Evanston, the pound-net fishing was of very much the same chat
acter as at Calumet. At both points they have a spring and fall season,
taking out the nets in ot weather, when the fish leave the shoal waters-

From Lake Forest and Waukegau to the Wisconsin line were twenty-
seven pound-nets, fishing for both the fresh and salt fish markets. Inthi8
region comparatively few fishes are taken other than the white-fish. On®
proprietor has built a smoke-house, preparing and boxing the smaller
white-fishes for the Chicago market, where they are sold as smoked
herring. If there were no other objection to the capture of the small
white-fish, than their useless destruetion, this could be easily remedied
by disposing of them in this way, as they find a quick and profitable
sale, the demand being far in excess of the supply.

The season here is different from most other parts of thelake. Instead
of aspring and fall season, with an interim of two months, in whichk
the nets are taken ont, the fishing, beginning late in May, lasts until
the first week in September; the fisheries baving their greatest rud
-during the months in which the least fishing is done at most points o
thelake. ' .

It will be observed thatin Illinois’s share of the lake-shore no fishing
is done, save with  pound-nets. It is not likely that gill-uet fishing
would be undertaken here if pound-nets were prohibited, as it would
e too hazardous of life and property. Gill-uet fishing is adapted only
to a coast with good boat-barbors, or at any rate favorable lees, as i?
high winds, driving heavy seas on the shore, there is great difficulty i8
landing, and often when there is not sufficient sea outside to prevent
‘takipg up the nets, it is very difficult tolaunch a boat that would expe-
Tience no inconvenience when once fairly out’from shore; so that nets8
from a shore like this often remain out for days, while a few miles 0
from a harbor the boats run out and take up every day. Frequently
they are caught in a gale when outside, and are obliged to run for
harbors twenty or thirty miles to the north or south because of the dan
ger they would incur in beaching. The large number of deserted fish-
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lng-shanties along the beach, on the east shore of the lake, attests the
llnDra.ct:icability of gill-net fishing from a lee shore.

In this extent of shore there is no spawning-ground known for either
he trout or the white-fish, though the fishing is not carried on sufficiently
late in the season to find the species named upon their spawning beds.
“ From Kenosha to Sheboygan are some thirty boats, working the

large gill-net rigs,” baving from five to six gangs to the boat, and

Omtwenty to thirty nets to the gang, making the string of nets a
ile or more in length, and requiring a crew of five men. They run
%ut from shore from eight to twenty miles, according to the range of
the white-fish and trout at different seasons. The boats used in this
Tegion are principally what are called the ¢ square stern.”

At Kenosha five of the boats are “ Norwegians,” and one a steamer,
Temodeled from a large < Huron boat.”

‘ At Milwaukee, for a time, the most of the boats were the sloop-rigged

NOl‘wegians,” afterwards abandoned, and the square stern adopted;
?ll:d during the past year small steamers were substituted for some of

ese. .

On this line of coast, and farther northy where steamers land daily,
the bulk of the catch is shipped fresh, in ice-boxes, to the Chicago
dealers,

In the northern half of this extent of shore there are some twenty-
four pound-nets, for the most part packing their fish, as the steamers

0 not land at the points where they are located.

The ecatch throughout this region is almost wholly white-fish and
*tTOut, the gill-nets in the spring and fall taking a quantity of “law-
Yers," Lota maculosa, that are thrown away as useless, ex cept whero
& small local demand is supplied in the towns. The spawning- grounds

8gin to the southward of Racine, Wis., and are found northward along

he whole extent of shore. ‘

At Two Rivers, and north to the islands, the boats are ¢ Mackinaws,”
Working the lighter rigs of gill-nets, with from eight to twenty nets to

he gang, and three or four gangs to the boat, with a crew of from two
t? three men, and running out from shore seldom more than seven or
®ight miles.

This is the character of the fishing with gill-nets—after excepting
the Door Islands, where a few steamers and large sail-boats are used—
for Green Bay and its islands, the north shore, the Beaver, Fox, and

anitou groups of islands, and the east shore of the lake, as far south
8 Manistee. The gill-net catch, throughout this line of coast, is little
8lse than white-fish and trout, except in Grand Traverse Bay, where the

lack-fin, Coregonus nigripinnis Gil, (Mss.) is found abundant.

At Point aux Barques and Seul Choix Point,.a large type of the
gfffg‘m“” albus is taken, feeding principally on the Myside. Fishes of

Sht, ten, and twelve pounds are common in every lift, while as high
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as eighteen pounds are claimed to be occasionally taken. Gill-nets with
a mesh of five inches are in common use in this vicinity.

The pound-nets, fromn the head of Green Bay as far north as Pesh-
tigo, take little else that are made use of but lake-herring. A fow
pickerel and wall-eyed pike—dories, as they are called here—are packedy
while sturgeon are thrown away.

From Peshtigo, north; the catch is principally white-fish, with a few
trout, pike, and sturgeon. In this region of shoal waters these netS

- are frequently set four and five miles from shore, some of them in forty-
five feet of water. : _ ' '

The west shore of Green Bay is the great pound-net regioun of the
lake, about ninety pound-nets having been in use the past season.

Green Bay is the home of the wall-eyed pike, or dory, Stizostedio?
americana—as they are here in larger numbers than in any other parb
of the lake.

The sturgeon are taken in great abundance in this region, and ar®
almost universally destroyed. They come into the nets in great num-
bers in-the early fall, and are pulled into the boats with the gaff-hook)
and thrown upon the offal-heap.

A pound-net, one long leader with a pound at each end, was set ab
abont six miles from the land, off Big Bay de Noquet, on a 36-foob
shoal. The proprietors owned a small schooner, which they kept an-
chored alongside. They did remarkably well, catching a large grade
of fish..

From Seul Choix Point, eastward to Mackinaw, and southward t0
Little Traverse, Michigan, the pound-nets are used with success. I
Grand Traverse Bay, and at Leland, they succeed during the fall sea-’
son ; but from this point south, along the east shore of the lake, pound-
net fishing has proved an entire failure and has been abandoned.

Frowm Manistee, south to Michigan City, the larger gill-net rigs again
come into use, with four and five men to the boat. The fishing is doné
from seven to ten miles from the shore, until, near Saint Joseph, the “rut-
out” reaches from twenty to twenty-five miles. There is no spawning’
ground from Saint Joseph southward, and consequently no late fall
fishing. - '

From Manistee, south, the bulk of the fish caught are packed in i¢®
and shipped fresh to Chicago, and a few to the interior of Michigan.

In the winter season, after the surface of the water in Green Bay b#°
frozen to a sufficient thickness, the fishing is again begun to a limite
extent. Holes are cut through the ice, with chisels made for the pur’
pose, and baited hooks are lowered, in hopes of finding a school of trott
in the locality. If unsuccessful, other holes are cut at a distance apa*t’.
until the fish are found, when they are hauled out as fast as they bite
a fisherman taking from twenty-five to seventy-five a day, weighinf
from one hundred to three hundred and fifty pounds, which are haul®
home at night on a hand-sled.



MILNER—FISHERIES OF THE GREAT LAKES, 11

Gill-igts are get beneath the ice, by cutting héles a rod of more apart,.
aud sliding g litie along from ohe hole to ancther, until the desired dis-
tance jg attailled, when a gang of nets is attached and drawn through.
The fisherman has a shanty, placed on runners, with a section of the
90r removed, and with a good fire in the stove, within a few feet of

him, ne lifts his nets and removes the fish, entirely protected from the
Weather,

_ During tne bast winter, a pound-net was allowed to freeze into the
1Ce, and g shanty built over the crib, or pot, so that it could be lifted
rough the opening, daily, without inconvenience.

8.—IN LAKE IIURON,

Ou the greater part of the American side of the Lake Huron shores
¢ fishing is done with gill-nets. Therc are a number of pound-nets in
Use in Saginaw and Thunder Bays, and a few at other localities. Seine-
ﬁs.h tng for the wall-eyed pike is done ou a large scale near Bay City,
Y., on Saginaw Bay.
. Except at the northern end of the lake, the large Iuron boat is used
l?v the gill-neg, fishing, and gangs of from thirty to sixty nets are set at
rom eight to twenty-five miles from shore. .At the northern end of the
"2k6 the Mackinaw boat is used, with fewer nets.
he fisheries of Saginaw Bay are somewhat unigue in character. Gill-
Dets are Set in the ordinary season from the shores near the entrance of
the bay. Pound-nets are numerous on both shores up to the mouth of
the river; g4 many as two hundred have been in use at once. ‘
- Close to the mouth of the river are the seining-grounds. Four or five
"Tod seines are in use on each side. On the one side where the current
Weeps shoreward they are made of coarse twine and have heavily
°aded lines, and are stron g enough to carry ashore slabs, logs, and
overything found in their way. The seine is laid out up-stream, and
. current, 8weeps it on the shore below, when lines are niade fast to the
3¢ and it is drawn out by means of a 2-horse windlass. On the oppo-
§l-.? Shore, where the current sweeps out, there is the necessity for lighter
.e_l}les and heavy leads, as there is a tendency to lift the lead-line from
§ 8 bottom and allow the fish to escape underneath ; a difficulty that jg
4 to have never been entirely obviated.
6vA‘S Soon as the ice leaves the river in the spring, the scines are swept
ok ter 'fhe grounds, and usually immense quantities of W{I‘-II-O)'Qd pil_m, ;?tzz-
- Stedion, americana, are taken ; several tous are sometimes secured in &
Single haul, and the result of the seasons’ fishing is often two thousand
ages. The fishing only lasts about three weeks. h
© pound-nets take a variety of species. The wall-cyed pike is the
DUmerous species, and the white-fish next. The fall fishing is sai@
© the more important for this class of nets. o
ang © Winter fishing is very extensive. Holes are cut thrqugh the ice
“ gill-nets are set, pound-nets are allowed to freeze in, kecping only the

A0re
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surface of the erib open. Wooden * lurc-fish” are used attracting the
Mackinaw trout to the holes, where they are taken with the spear. Tem-
porary houses are built upon the ice, until quite a village grows up, and
traders take out small stocks of goods and establish stores, '
There is the most evident reduction of the quantities of fish taket
throughout the shores of this lake within a short ferm of years,

0.—IN SAIl\"i‘ CLAIR AND DETROIT RIVERS.

At the head of Saint Clair River,largefisheries werein operation several
years ago, but the enterprise has gradually diminished, as the fish be-
came fewer in numbers, until now three or four fisheries have the fish-
ing-privileges almost entirely to themselves.

Between the mouth of Detroit River and the city are o number of
fisheries, employing a large number of men in the fall of the year, and
proving as lucrative to their proprietors as any fisheries on the lakes.

The “ Ponds” of Detroit River.

These fisheries, known as ponds, are amnong the most extensive estab-
lishments of the lake. Large numbers of white-fish are kept alive in
them, from the fall of the year to late in the winter, when they are taken
out, and sold in the market at good prices. The best ponds are situ-
ated at islands in the middle of the river, where there is an ample eir-
culation of water, keeping the fish in vigorous, healthy condition for
months.

The pond is merely an *inclosure in the river, made by driving piles
close together, and afterward sheathing the inside with planks, leaving
joints of three-quarters of an inch width, to allow the free circulation of
water through the pond. At one end of the pond a gate is put iny
hinged at the bottom of the river to a mud-sill, and the upper portioD)
floating at an angle of about 430, projects a foot or more above the sur-
face, closing the entrance to the pond. By pushing the gate beneath
the surface, with a pole, it is opened to the extent of one, two, three, oF
more feet, according to the depth the top of the gate is pushed down.

The accompanying plate represents one of the best arranged and
conducted fisheries on Detroit River. The buildings for the men, the
net-house, and the store-house, with the windlass-sheds, are all in view:
It will be seen that the fishing is carried on by sweeping a scine in front
of the pend, that is drawn in by horse-power. When the brails com®
on shore the men haul in the seine until the bag is reached, when the
leads are thrown over the top of the gate, which is then pushed dowmy
leaving-an open space at the surface, of two feet, through which th®
fish are emptied .into the pond without being touched by the hand, OF
taken above water.

At this fishery the seines in use are about one hundred rods long
A gang of thirty men are employed from September to the middle ©
November, working in two relays, night and day, and averaging abod
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one sweep of the seine every hour. In each pond from twenty-five to
forty thousand white-fishes, and a number of other species, are penned
up every season.

There are nine ponds belonging to American proprietors, and seven
belonging to Canadians.

10.—IN LAKE ERIE.

Lake Erie produces large quantities of food-fishes of several varie-
ties.. ' The wall-eyed pike-—pickerel, a8 it is incorrectly named in the
region—the blackbass, the white-fish, the lake-herring, the salmon-
trout, and the sturgeon, are all staple fishes; while, besides these just
named, a number of species of inferior food-fishes are shipped from the
western portion ot the lake, under the general class of .¢ soft fish.”

The large quantities of fish that have been taken from the western
part of this lake indicates the fact that shallow waters are more pro-
ductive of numbers than the deeper regions. And thisis not only estab-
lished by comparison with the other lakes, but is confirmed by the fact

*that the eastern, deeper, and larger portion of Lake Erie does not pro.
duce anyhing near the quantities. '

The western end, from near Huron, Ohio, is shoal, full of islands, and
a very great number of pound-nets are in use, the fish being carried to
the adjacent towns; Sandusky receiving the largest share. In the other
part of tlie lake gill-nets are principally used.

11.—IN LAKE ONTARIO,

From the information received from Lake Ontario, it is evident that
the fisheries are more reduced than in either of the other lakes. There
are few fishermen engaged on the American side, and but a compara-
tively small supply of fish afforded.

12.—BOATS USED IN THE FISHERILS.

The boats used in the fisheries are of several kinds and coustructed
on very different models. The ¢ Mackinaw,” the ¢ Huron,” or ‘ square
stern,” the “ Norwegian,” and the *pound-boat,” are the ordinary boats.

The famous “Mackinaw” ot the lakes has bow and stern sharp, a great
deal of sheer, the greatest beam forward of amidships and tapers with
Kttle curve to the stern. She is either schooner-rig, or with a lug-sail
forward, is fairly fast, the greatest surf-boat known, and with an ex-
perienced boatman will ride out any storm, or, if necessary, baach with
greater safety than any other boat. She is comparatively dry, and her
sharp stern prevents the shipment of water aft, when running with the
8ea. They have been longer and more extensively used on the upper
lakes than any other boats, and with less loss of life or accident. The
objection to the more general use of the Mackinaw is that her narrow-
ness aft affords too little room for stowage. They are employed entirely
with the light-rig gill-net stocks,and are usually from twenty-two to
twenty-six feet in length. Lake Superior, the northern balf of Lake
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Michigan, and a large portion of Lake Huron, are the regions where
they are in general use.

The “ Huron” or “square stern” is the boat in most general favor
where the large gill-net rigs are employed. Itis the ordinary model of 8
schooner-rigged sail- hoat with less sheer than the Mackinaw, but witp
plenty of room for nets, fish, or half-barrels, The better models are
faster than the Mackinaws. They are generally from thirty to forty
feet in length; in most of the regions where they are employed tbe
fishing is done much farther from shore than in the “light-rig” localities:
An inquiry into the_ history of loss of life and accidents among the
fishermen of Lake Michigan indicates that these boats had suffered the
most, partly, no doubt, because of their longer runs out from shore.

The “Norwegian” is a huge, unwieldy thing, with flaring bows, greaﬁ
sheer, high sides, and is sloop-rigged. She is absolutely dry in all
weathers,’and though perfectly safe, and with ample room, she is only
used by the Scandinavian fishermen, most other fishermen objecting 0
her slowness and the great labor of rowing in time of a calm. Thes®

_boats are in use in but véry few localities. They are from thirty-five t0
forty feet in length. '

The pound-boats in nse in the western end of Lake Erie are very well
adapted to the purposes for which they are employed. They are flat
bottomed, wide-beam, very simply-made boats, with a large centef
board, and carrying two very tall spars, and a wide spread of canvad.
They are quite fast before the wind, and very roomy. They are used
in transporting the fish from the nets to the warehouses and freezing
houses. They are usually forty feet in length.

The ordinary pound-net boat is flat-bottomed, is made from rough
boards, and managed with oars only.

The small steamers now used in a few localities are built much after
the model of the small river-tugs, but with no upper works, and with
wide hatchways extending along half the length of the deck. They aré
used only with the heavy gill-net rigs.

D—THE DECREASE OF THE FOOD-FISHES.

The special investigation in reference to the decrease of the food
fishes was prosecuted among the fisheries of Lake Michigan. The if’
presgion prevails that there is an alarming diminution of the food-fishe?
of the lakes. This is the ordinary feeling among dealers, a majority ¢
the fishermen, and the people generally.

The supply of fish for the Chicago dealers has steadily increased with
the demand, for a number of years, until this season. This is their. 6%
timony, and is evidenced by statistics of inspection, kept on file among
the city’s papers since 1854. This is to be attributed to the fact: th‘*
the territory fished over has increased in this lake, and that, whereY
'the lines of steamers and railroads are extended, fisheries are estabhswd
-at new points. From Lake Superxor, too, since regular commumcatl"“
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l,;)as Eeen opéned, a large amount of fish has been shipped to the Chicago
arket, ’

13.—THE EVIDENCES OF THE DEOREASE.

Sta?istics to prove decrease are hard to find, as but few records are
Pt in the localities where the fish are caught; when they have been
Preserved they show an evident diminution.

The summing up of shipments from the pier at Two Rivers, Wis., affords
the followin g:

1867.
Fregh P Poundls.
) L L 332,000
W8 figh, 6,351 PACKAGON .« v vnveneennnnmas aamnas amnennene caneae aenn e aans 635,100
1368, . '
'grlesh B8N e e e e e 153,950
Bt fish, 4,679 PRCKAZES. - -« o\ et e e e e eaes 467,900
T ’ 1869. ) :
Sl sl 185,350
B Li8h, 3,661 PACKAZOS - e e w2 e e eeemee e e n e s e nae eene een nean 366,100
P 1870.
e Bl e 203,100
R L R B o 281,100

At this port the decrcase has been fifty per cent. in four years.

ﬁf‘m in Mackinaw,receiving yearly a large amount of fish, by reference

7 Oz)elr books gave the following figures, as totals of shipment: In 1869,

-an’d 0 packages, of one hundred pounds each; in 1870, 13,000 packages;
w though they had not carried out their records for 1871, said they
ould fall very much short of the fignres for 1870.

-ln;[;lhe best evidence of decrease in the nu.mbers of the fish is the testi-
hany‘ a3 to the few .nets used formerly, with the same or greater success

of thls had now with about three times as many. Formerly, too, many
- © nets were made of coarse cotton, not as well adapted for entan-
b'ﬁ}.‘g a fish as fine linen twine; the mesh used was one-fourth of aninch
4rger, and, it is claimed, the fishing was done much nearer shore.

o n::;‘: labor, more expense, and more skill in the construction and use

3 are required now than formerly, and for the capture of a less
“quantity of figh.

he white.fishes are smaller now than formerly; in early times it

I8 mgi .
i S&l(.l th.at on an average fifty gill-net fishes would make a half-barrel;
OW it réquires about

of eighty or ninety.

rout Se lsmp]e fishes taken in the lakes—white-fish, Coregonus albus;

been 7ana Mo namaycush ; herring, Coregonus clupeiformis—there has

ccasi?ldfnt decrease of the white-fish and the trout.

eries, a1 sna ly, afber several years of small encouragement to the fish-

Shop (;, T}(l)mje pom.t hopes are revived by a heavy run of fish upon the

Quantitio, efnvestxgatlon f01:‘ decrease cannot be understood from the

Meags g, 2 fish taken at isolated places; the fishes are not by any
istributed evenly throughout the lake, but range in large colonies

to )
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and run near the shore at different points, while the majority of locali-
ties may be entirely destitute of fish.

14—WHEN THE DncgnAbE BEGAI\

The oldest tlshermen I have met claim frow twenty-five to twenty- -eight
years’ fishing in the lake. They assert the fish to have been abundanty
running in near shore, and that hauls of large quantities were made with
the seine.

The custom in many places was to employ the Indians to watch the
shore for a near run of fish, and when discovered draw-the scine around
them. Immense quantities were taken in this way.

There are no recorded statistics that show a reliable calculation of
dates, but the testimony of fishermen, dependent on their recollection of
their purchases of nets and changes in their modes of fishing, places the
beginning of a marked decrease within about ten years.

15.—THE AMOUNT OF DECREASE.

The amount of decrease, in the absence of statistics of capture, cannot
be decided very definitely. The records of shipments from Two Rivers,
on a previous page, show a decrease of tifty per cent. in four years.

The reduction in the number of boats at different localities, perlmpﬂ
indicates to some extent the amount of decrease in the fish.

In 1858 there are said to have been thirty-three gill-net boats, ﬁshm.,
from Milwaukee, Wis. In 1871 there were but fourteen.

Between Kenosha, Wis.,; and Chicago, 1ll., the pound-nets have
diminished from thirty-six in 1869, to twenty-seven in 1871,

At White-Fish Bay, Door County, Wisconsin, formerly an extensive
fishing-ground, there are now but three pound-nets.

A profitable fishery at North Bay is now entirely abandoned. -The
pound-net fishermen at Two Rivers complained of the scarcity of
white-fish, and one asserted that alaw prolubltm pound-net fishing
would not be a very serious loss, in consideration of the poor success
they had had for a few years. Compare this condition of things with
the record of 1864, in the report of Hon. Theodore Wendell to the
Michigan legislature, in which, from four pounds, 2,800 half-barrels of
fish were taken in White-Fish Bay, Wis., and with a few more nets #
firm of fishermen, Sage & Douglas, took 4,000 half-barrels in,the sam®
region. The pound-net men generally acknowledge the decrease of the
fish in their own localities, and attribute it to various canses.

At Ausable, Mich., on Lake Huron, there are said to have been fort}
two boats in 1865 ; whlle at present there are but six,

The estimate of decrease, within safe calculations, is all of fifty per
cent., which, in a period of ten or twelve years, is sufficiently large 0
be alarming. o

16.—THE CAUSE OF THE DECREASE.

If the take of fish, by nets of all kinds, is greater than the natural
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annuy] increase, the numbers must of course diminish,and over-fishing
'S to be considered in investigating the causes of decrease. Still, it is
very evident that much more wholesale causes than merely the num-
_Crof nets in use exist in the lakes, the principal ene being the capture
M large numbers of small fishes by the pound-nets.
he taking of full-grown, mature fishes, so long as all are preserved

and used for food, cannot be questioned as a legitimate and rightful
OCcupation, The capture of half-grown, immature fishes is less le-
gitimate, not only from the fact that the number is diminished by the
amount taken, but that the supply of full-grown fish in the waters through-
Ot a term of years, being no greater than the demand, it is evident
that if this demand is filled from half-grown individuals their numbers
Wil diminish from year to year at an accelerating rate. And this ac-
Ce‘erating ratio of loss is seen to be multiplied many times, when we
take intq consideration the fact that the supply is barely kept up if
only those fishes are taken, which are sufficiently matured to have
“Dawned onece or twice, while the destruction of fishes, too young to
lave spawned, must reduce the natural increase by perhaps hundreds in
the death of cach one. :

If every fish that had passed the precarious embryonic stagos and
veloped into a thrifty swimmer of four or five ounces, had been al-
9%ed to mature, and to spawn once or twice before it was taken out of

® water, the supply of white-fish would not have diminished to any
8reat extent,

The capture of immature fishes is, without doubt, the principal cause

of a decrease,

he taking of fish in too large qnantities to allow of handling and
Dr@Servatiou, the destruction of fishes too small for use, or of others be-
Sause they are not in a special line of fishing followed by certain fisher-
ten, or the capture, when used, of those not old enough to spawn, are
all entirely wrong and destructive to the fishing-interests.

(16a.) Tie pound-nets.—In observing the lifts of white-fish taken from
16 Dound-netg during the spring and summer seasons of fishing, along
© West shore, they were estimatéd to contain from one-twentieth to one-
Xth of small fishes, that, when prepared for salting, entrails and hequ
?emOx'e(]’ would weigh less than eight ounces. These, among fishermen
“UPblying’ the peddlers, are 2]l made use of. A few fishermen prepare
he"_‘ by a slight salting and smoking, and sell them in boxes, as smnoked
ITing, but the majority are compelled to bury them, as useless, as

8y are smaller than any grade recognized in the salt-fish market.

he insl)ection-1‘egu1uti0ns; of the Chicago market, that are accepted
re ;WghOUt Lake Michigan, provide for three grades of white-fish, With.
insel‘ence to size. The inspection is intrusted to the jud.gment of the
of i)hecto‘rs without any very exact stipulations as to dimensions or weight
e different grades.
8. Mis. 74—2

S
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The standard of inspcetion, of the best inspectors, which is also ap-
proved by most of the dealers, though not establishing the grade DY
weight, virtually makes the minimum weight of a No. 1 white-fish about
one and one-quarter pounds; a No.2fish, about three-quartersof a pound;
and the weight of a No. 3 fish, from three-quarters of a pound to less;
this is after the head and entrails are removed.

On counting pound-net fish, as they were repacked by dealers, fish-
ermen’s uninspected packages, one hundred pounds, were found to con-
tain from one hundred to one hundred and eighty fishes; in the latter
case the fishes averaging less than nine ounces. Numbers of small
fishes, weighing from five te six ounces, are found in the poupd-net
packages.

Certain localities, as the north shore of the lake, have a large type of
fish; but of pound-net white-fish, takeu in a scason, throughout this lake
the average would not be above the No. 2 grade in weight.

An advautage the pound-net has over the gill-net, or seine, in war
weather, is, that iu a large catch of fish it is possible to take out jusb
such a quantity at a time as can be handled, leaviug the rest alive
and fresh until it is convenient to return for them.

Inthe gill-netsthe lift must all be brought ashore at once, and what caft
be dressed and packed in a few hours are used, while the remaindef
spoil and have to be thrown away.

Pound-net fish are generally superior to gill-net fish to ship fresh
because they are always fresh when put in the ice-boxes, while those
from the gill-nets may have been dead twenty-four hours or more,

(16 b.) The gill-nets.—The white fish taken in the gillmets, in Lak®
Michigan, will average much higler than No. 2 fish. TFrom reference
to thie books of dealers in Chicago, and an extended observation of the
gill-net tishing, it is evident that the entire catch of the lake would nob
give as low an average weight as one and one-quarter pounds, The it
spection of fishermen’s shipments of gill-net fish seldom affords as low &
proportion of No. 1 fish as one-half.

The reasons for the larger size of the gill-net fish are in the facts I
ferred to on another page, in reference to the habit of the immatur©
white-fish to remain near the shore, the least depth employed for th®
gill-nets, being twelve or fifteen fathoms, entirely outside of the rang®
of the smaller white-figh,

The gill-ucts destroy a great maixy fish in time of storms, when the
fishermen are not able to visit the nets for days at a time, two or thre®
days being sufficient during the summer-months for the fish to die &9 )
beeome tainted, when they are thrown overboard to rot on the fishiné
grounds, making it offensive to the white-fish and driving them away-

The gill-nots, when they are lost, destroy fish by entangling them u
til the floats become water-logged and sink. They have been grappl?
up, two years afterwards, while searching for nets recently lost, full ©
decayed fish. This is quite an extensive ageney of destruetion, 88
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great many gangs of nets are lost in. the lake every year by heavy
storms, and many in the late fall by being left out until storms and ice
Prevent their recovery.

A species of fish of good size and really fair flavor is destroyed in
1"“@0 quantities in certain localities Ly the gill-nets, from the fact that
E 1€te is no demand for it in the general market. ~This is the so-called

lawyer) the spotted burbot, Lota maculosa,oneof the family of Gadoids,
o which belong the cod, the baddock, and the ling, all well received
M the market. The lawyer is rejected beqguse of a prejudice against
'S appearance.  The peddlers in Chicago, and the proprietors of fish-
Stands in Milwauke 5, find no difticulty in sellingit. Thelivers are very

arge, and are occasionally obtained in quantity, and regarded as a rare
1sh by experienced persons.

(16 c.) Throwing offal on the Sisking-grounds.—It is the uniforn testi-
Mony of all fishermen that throwing offul or dead fish in the vicinity of -

' fishing-grounds is offensive to the white-fish, and drives him away.

.Tlle, white-fish is peculiarly cleanly in its justinets, and has ‘an aver-

Slog {or muddy or foul water of any description. Mostfishermen regard

1eir gwy, interest sufficiently to be careful in this particular, while many

®relosg and ghiftless men injure themselves and others by dumping

Ofal and dead fish anywhere in the lake where they find it convenient,

"ducing the catch of fish in the vieinity for several months. Unsal-
€ fishes are generally thrown overboard in the vicinity of the nets.

(16 &) Pollution of lake-water from sawdust.—Thercetuse from the saw-
Mills, slabs, sidings, and sawdust, is thrown into thestreams in immense
‘lflantities to float ont and sink in thelake, 1tisbhavinga very injurious
Clfeet upon the fisheries. The water-logged slabs, tilted on the bottom,
and moveq by currcuts, tear and carry away the nets. The sawdust
Covers the feeding and spawning grounds of the fish, and is so obnox-
101.18 to them that in the vicinity of numerous mills, as at Muskegon,

1eh,, the fisheries become greatly reduced in numbers and success.

hie observations of Alfred Blais, a fishery-overseer in the employ of

the C_ana’glian marine and fisheries department, discovered the salmon-
ova, diseased and decaying, with particles of sawdust adhering. Its

contaminating effects extend far and wide from the vicinity of the mills,
38 the contents of g drodge, from one hundred fathoms depth, in Grand
faverge Bay, contained numerous blackened and decaying particles of
Sawdugt,
in,f:e gradual.deposit pt‘ water-logged snwdus‘t, an inert subs.tance,
mou&\‘lat:er, with occasional slabs, forms nu.c]el ior. sand-bars 1.11.the
8 of the rivers, and in some of them will contribute to an injury
_?. n“Vigation, as it has to a counsiderable extent in the Menominee
*IVer of Wisconsin and Michigan. *

E—PRACTICABLE METIIODS OF INCREASE.
e Ltis o matter of great importance that means should be immediately
Mployed to arrest furtlier decrease in the numbers of the lake-fishes,
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and an effort be made to restore them to their former numerous con-
dition, -

There are two methods that present themselves to accomplish this
purpose. The more efficient one is artificial propagation; the other,
necessary as an auxiliary to the first, ig legislation.

17.—PROTECTIVE LLGISLATION.

The experience of the past, both in Europe and the older portions of
our country, indicates the inadequacy of protective legislation in pre-
veuting the decrease and extermination of the food-fishes,

In the compilation of the laws relating to the protection of fisheries
in Massachusetts, published in the sixth anuual report of the commis-
sioners of inland fisheries of that State, there were three hundred and
fifty-nine.acts, passed by the legislature of the State between the years
1623 and 1857, involving directly the protection of the food-fishes, I
1857 the first provision for propagation was made. Until this time
though the law had the influence to retard the decrease, it had not pre-
vented it, and the salmon were exterminated, while the shad were
reduced in numbers, until the fishing was unprofitable, and their prlbe
in the market very high.

Thé propagation of the shad restored their numbers in a few years
until they were more abundant than for fifty years previously in the
Connecticut River, where the experiment was made.

The -alewives were rapidly renewed in numbers, and the effort is no¥
being made to restore the salmon.

The fish-protection laws of Great an.am date back before the Middlo
Ages, while the restoration of numbers in the salmon is owing to fish-
propagation by the artificial methods within the period of a few years

This has been the general experience. The effect of the law, whe
most efficient, has been merely preservative, while that of propagatio?
is restorative. ’

The greatest necessity in the way of legislafion in the lake-region i
the protection of the immature fishes from capture and destruetion, an
this should be the principal aim of laws regulating the fisheries.

To accomplish this, a great many have advocated the entire pI‘Ob‘l
bition of the use of pound-nets, believing it to be the simplest effectiv®
way of disposing of the matter. It must be understood, however, thab
it would work ruin to every pound-net fisherinan. The nets and boats
are entirely useless for any other purpose than pound-net fishing, ﬂ“‘
the fisherman’s entire property, with comparatively few exceptlons:
1nvested in his fishing-stock, occasionally reaching a figure as high as,
four or five thousand dollars, and rarely as low an amount as four b’
dred dollars. Besides, though it would arrest the decrease, it woul 1d
reduce the produet of the fisheries for several year. 3, because of the gf"q
decrease in the number of nets, and the whole ﬁshmg interests of b
lakes in the market would be embarrassed in eonsequence.
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The possibility of handling the fishes over as they are dipped out of
the «pot op “crib,” and sorting small fishes out, to escape, while the
larger ones are reserved, has been frequently suggested. The qbjection
%o this would be chiefly the fact that, owing to the delicate nature of
t!le white-fish, it would not endure rough handling ; and, if the regula-
tion wag established, there would be no probability of its enforcement.

Chat it is in some measure practicable, if carried out, may be known
ﬁ'}m the fact that a fisherman, formerly in North Bay, Wiscousin, took

18 fish from the pound-net, one by one, and bled them before he threw
them into the boat, the smallest were thrown overboard unharmed,
aIl‘d most of them swam off vigorously, though many died from handling.

I8 purpose in bleeding was to pack a firm-fleshed, white-meated fish,
for Wwhich he received a fancy price from some one in Ohio.

The enlargement of the mesh in the pot or erib is perhaps.the most
DPractical regulation that is likely to accomplish the purpose intended.with-
out inflicting injustice upon the fishermen. The mesh in present use is
ff()m o'e and one-half to three and one-fourth inches in length, exten-
Ston.meagurement—that is, measured through the length of the mesh-
O'Dening when drawn taut. This makes it from three-fourths to one and

Ve-eighths inches from knot to knot. TFor the capture of herring, the
Smaller mesh is considered neeessary, while, where the object is to cap-
ture only white-fish, the larger mesh of three' and one-fourth inches is
Sometimes used.

Comparing the gill-uet mesh, nsually four and one-fourth or four and
°Pﬁ-half inches, with the pound-net mesh, it will be observed that the

erence in size is not the only variation in condition to be considered.

be fine twine of the gill-net is more unfavorable for the escape of a

_sh than the coarse twine or cord of tho pound-net. Besides, while the
Sill-net, by means of nicely-balanced floats and weights, stands in the
wf“tel‘ comparatively slack, the sides of the pound-net are drawn up
ngh the meshes open, and standing taut aud firm, are much less apt to

angle a fish while attempting to pass through. It is seen from this
s 3t although four and one-fourth inches are small enough, perhaps too

Wall, for the gill-net mesl, the same dimension is not required for the
Pound.pet, .

S?i]l, with all the advantage that a taut, open mesh affords them, the
s{?‘};}; of the fish to remaiu.quietly ir.x the “pot” until it is lifted to the
faeilis(? h.as to be taken into consideration. Of course. the greater
of it Y of eseape, the greater number of fishes that will avail themselves
osI: Sl.lrould not: be cm.]sidered an unfair demand that all white-fishes of
a“o“i:(,ie than the minimum of the iqspect-ion-grade No. 2' should be
detern ‘ th(f, means gf escapc.a. By a series of measurements it has been

°urt1,uu-ed timt. a.No. 3‘ wlnte-i‘is]l will measure abqut seven and three-

roq 8 1nches in the g.u-th. This would require for its escape about
Yand threoe-fourths inches, extension-measurement, or one and sceven-
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eighths inches from knot to knot. To allow for shrinkage, after satura-
tion with tar, the mesh when netted should be at least three and seven-
el ghthsanches, extension-measurcment.

There are a few localities in the lakes where herring are ut,llm,d to 2
large extent. In the shoal regions of the lakes, and especially in the
shallow bays, the lake-herring are abundant. In Green Bay, an arm of
Take Michigan, to the south of the Menominee River, at Mackinaw,
Mich., and vicinity, a good many lake-herring are handled, thongh
they are by no means as valuable to the fisliermen as either white-fish
or trout, In the western end of Lake Erie, especially in the vidinity of
Sandusky, Ohio, they are taken in large numbers. In all localities
where fishing is carried on with the potiud-nets, or near the shore with
any nets, herring are taken to a limited extent, and are generally not
made use of.

Of conrse when the ﬁsheucs depend on the catch of herring for their
sapport, a large mesh would be fatal to them, and it is doubsinl whether
amesl larger than one and one-half inches could be used with advantage.

The statistics of nine principal fish-markets on the lakes show the
proportion of lake-herring haundled to be one-sixth, while the low rates
herring.command in the inarket would produce only about one-thirtieth
of the amount realized from the whole quantity of fish handled. "This
shows the small value of the herring, to the fishermen, in the herring-
localities. In the whole product of the lakes it would be of much less
conseguence. “

It will be seen, from the foregoing statements, th% a law regulating
the size of mesh, th the great advantage of the bettcr species of fishes,
would notbe veryinjurious to the fishing-interests as a whole if italowed
the escape of the herring. Still, as the discovery has been made, this
fall, that the herring feed very extensively on the spawn of white-fish,
there is an advantage in taking them from the lake,

Probibiting fishing at certain seasons of the year has been an ordi-
nary method of legislation in protecting the fish, and has proved to b
of great advantage in streams and inland waters. The great lakes, if
the particular of fishing, assume very much the character of the seds
and the same class of legislation, beneﬁting streams and inland waters,
is not required for them.

A close season, from Saturday night to Monday morning, has' bee?
recommended by State commissioners of some of the sea-board States:
This could be adopted in the case of the pound-nets, but it would not
be practicable with the gill-nets, as it would be near ly impossible fol
the fishermen to take up several gangs of nets on S,Ltmd«w night, ap
reset them on Monday.

In the case of the ponnd-nets, the extension of leaders to greab dus'
tances from the shore is an abu.se of the fishing-privileges, as it ob-
structs, to too great an extent, the natural runways of the fishes, and
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infringes on the rights of other fishermen, on each side, by preventing
the access of fishes to their nets.

A law restricting the number of pound-nets to the mile, along the
shores of the lakes, would be a favorable regulation.

The gill-netters, though having had much less influence in diminish-
ing the numbers, would assist the increase, to a large extent, if they
restored the mesh of the gill-net, now generally four and one-quarter
inches, to the original four and oune-half inch mesh. A discerimination
should, however, be made in favor of Grand Traverse Bay, where the
larger portion of the catch is the black-fin, Argyrosomus nigripinnis
Gill, which does not attain an average weight of more than one pound.

A regnlation prescribing the size of meter and seaming, and enforcing
the renewing of the same, and also the stretcher-lines of gill-nets, would
be valnable, as great numbers of' fish are destroyed uselessly by the
breaking away, in storms and currents, and loss of the nets in the lakes,
which continue to capture fish until the tloats become water-logged
and sink to the bottom. '

The catching of white-fish during the spawning-season, from Novem-
ber 10th or 12th to the middle of December, is often censured. It will
be observed that though the ova at this season of the year are ready to
be deposited, and produce, in the course of a few months, yvoung fish,
there are no more eggs destroyed at this season, in killing sueh fish, than
at an earlier period. Nor is the production of the next season’s stock of
young fishes any more diminished by taking the same numbef ot fishes
from the water in November than in August. The objection to taking
fish at this season is, that they run into shoal water, in large schools,
and are taken in greater numbers than at any other season of tho year.

There is no fault found with the quality of the fish taken in the cold
waters of early winter, and the largest quantities can be handled with
safety, because of the favorable weather.

The only run of fish the fishermen can look forward to, with cer-
tainty, is the run of trout upon the reefs in October, and of white-fish in
the shallow waters in November. Though the previous months have
been unprofitable, they look forward to this season with certainty of
some Ruccess if' it does not prove too stormy.

There is a wasteful destruction of fish in the killing of sturgeon in
certain localities. In the waters of (ireen Bay they are taken by thou-
sands iu the early fall in the pound-nets. The fishermen make no use
of them, and considering them an annoyance, draw them into the boat
with a gaff-hook, and throw the carcasses on the offal-heap. Thou-

- 8ands of pounds of food are destroyed in this way every year.

The firm of Schacht Brothers have attained quite a degree pt wealth
during the past six years, in the city of Sandusky, Ohio, by utilizing
tlie sturgeon. They smoke the thicker parts of the fish, making a sa-
perior substitute for halibut, manufacture caviare from the ova, isin-
glass from the bladders, and oil from the thin parts and offal.
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Green Bay is, perhaps, the ouly locality on the lakes.where thiscan bé
repeated with success, and it is well worth the attention of some one
with a small amount of money to invest.*

Itis the universal experienceof fishermen that throwing oiful on the-
fishing-grounds is offensive to the white-fish and destructive to the fish-
ing-interests in the locality. A stringent law should be enforced in this
particular, as it is generally a shiftless, lazy man who is guilty of this
injury to his more worthy neighbors, as well as to himself.

In this connection it is well to refer to tho fact that sawdust in many
lumber-mill localities is thrown into the streams, or is used to bank out
in the shoal waters at the edge of a river; great,quantities of it floating
out and water-logging, settle on the spawning-beds and fvaediug-groundS
of the white-fish, to decay, and drive them from the locality.

WWith this discussion of the effects of different laws upon the fisb-
ing-interests we would refer to the enlargement of the mesh in botb
pound-nets and gill-nets, prohibiting the throwing of offal upon the
fishing-grounds, and the unseless destruction of sturgeon, as the most
necessary and desirable regulations to be established by legislation.

It will be observed that the varying character of the fishing in differ”
ent regions requires discriminative legislation in favor of certain locall®
ties. Where the lake-herring is the principal fish taken, a mesh largef
than two inches would allow their escape. The provision of a close se&”
sov, during the lhot months of the sum'mer, though, it will be scen, it
would afford an ample season in the spring and fall for the fisheries in
most localitics, would debar all successful fishing to the larger extent
of the Illinoig shore, where this season of the year is the only time whett
fishing is attempted. The enlargement of the gill-net mesh to four ant
a half inches, though a favorable regulation for all other portions of the
lake, should include an exception in favor of the region of Grand Travcl‘?e
Bay, Michigan, where the black-fin, & fish averaging much smaller i
size than the white-fish, is taken in large numbers.

The Canadian laws are sweeping and stringent in charaeter. Dy 0""
acting license-fees from the fishermen they control the extent of fishing
in all localities, and limit the number ot nets to each mile of the shor?
in accordance with the judgmeant of the fishery-officers. Their system
of laws and policing the whole extent of shores is an expensive aV
cumbersome method of protecting the fishes, and it is altogether pfob'
able that the large amount of money, $20,195 in the year 1871, ust
for this purpose, would increase the products of their fisheries toa muc!
greater extent, if expended in the propagation of those fishes ada-pted to
artificial culture.

18.—ARTIFICIAL PROPAGATION.
By far the more successful method, in restoring the nambers of food-

fishies, is that of artificial propagation. During the past scveral years’
the salmon in Norway, Sweden, Germany, France and the British i$16%

* Since nudertaken.
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ha,m. been inereased to a very large extent fromn the breeding-houses at
Sa;l;““g%, Storn']ontﬁeld, and elsewhere. A year].y incre.asin £ supply of
sha(;on has by'thls means stocked the exhausted rivers of Cauailda. The
the and alewives have been regtored to many of the eastern rivers, and
oca] _I‘?Ok-trout; has been reared in great numbers, and tnany streams a‘nd
“lities where they had always been unknown have been stocked with
18 favorite fish.
Of an Species except the shad, those of the salmondamily prove to
® the begt, adapted for artificial culture. The eggs are readily impreg-
anq ;].» ax:e specially adapted to being handled, to endure t‘ransport.abion,
iy 10 free and sel)a.l'qte at the bottom of the wa:ter, incased in an
theﬂftmg membrane thick enough to protect t:he delicate embryo .fror.n
is 1ard contact of the gravel, or glass, or wire screens upon which it
lecessary to place them. o 1
5115,1 8a.) Histo ry of the white-fish culture on the lakes.—It has already been
Wh that by far the most important fish of the lakes is the white-fish.
. he ﬁsl.l culturists in the vicinity of the lakes, hm'ipg the knowledge of
\03 trl?bld dec.rease that had bqen going on in the numbers ot: this spgcics
aff ¢ past few years, appreciated the advantage that tpen‘ art m]ght'
Clll(g:lres}lomd the white-fish prove to be adapted to their methods of
th:fhme promiuent fish-culturists in the vicinity of the lakes began
w I experiment about the same time: Mr. Seth Green of Rochester,
*\;.1Y~5 Mr. Nelson W. Clark, of Clarkston, Mich.; and Mr. Samuel
o ;'Pot, of Newcastle, Ontario, Canada. Mr. Green and Mr. Wilmot
lscgmed spawn in the fall of 1868, and Mr. Clark in the fall of
ex ) _and treated them in the same manner as the brook-trout. These
?‘tl‘l’el'lllleuts were all attended with considerable success, though the
) €° percentage of loss, compared with that in trout and salmon
i:tﬁhing, was anything but encouraging. The screens in the troughs,
-108% instances, were the same as those used for the trout, and the
‘:: ¥ white-fishes, being smaller, escaped and ran over into the
n‘este‘tl‘ollghs, and down into the ponds below. his was in some
asure a fortunate circumstance, at Mr. Wilmot’s establislunent, for
an(:ly Ol{llg fish, finding their natural food in the pouds, grew and thrived,
aflorded the only positive data there are of their rate of growtl.
1 the suceceding year Mr., Green and Mr. Clark made additional
e'EDCI‘ilnentS, ‘and from the experience of the preceding year, having
ned the necessity of immediate attention to the white-fish eggs
T they were placed in the troughs, began the work of removing the
Olml)l‘eguutcd eggs within two or three days’ time, and, giving them
S¢ attention, during the season hatched out a much larger percent-
ge of eggs. Mr. Green, in 1869, distributed a quantity of the white-
Spawn to numerous applicants who responded to an advertisement
Cring it for distribution. Some packages of spawn, from this sup-

Ply, worn )
71 Were sent by steamer to Mr. Frank Buckland, inspector of salmon-

tx

un

a
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fisheries for Great Britain. In referring to the condition of the eggs,
on their arrival in London, he says, A good proportion of the white-
fish eggs were alive and well”

Some temporary tronghs were put up, in Detroit, Mich., and supplied
with the ova, under the direction of Mr. A. M. Compeaun, Mr. J. T.
Clark, Mr. George Clark, and Mr. James Craig.

Experiments were again made by Mr. Green, Mr. Clark, and Mr. Wil-
mot, in 1870, More than a million of ova were supplied by the liberality
of Mr. J. P, Olark and George Clark, without expense, from their ponds
in Detroit River. Mr..Green also made experiments in the breeding of
salmon-trout and lake-herring, with some success. '

In 1871 these gentlemen just referred to, from 1etroit and vicinity,
failing to arouse the interest of the State authorities in the matter of
#fish-propagation, to the extent they desired, furnished Mr. N. W, Clark,
of Clarkston, with tlie necessary funds for the erection of a building,
sixty-four feet in length by twenty in width, in which were pat up
twenty-six troughs, sixteen feet long and one foot wide. The entire
building was devoted to the hatching of white-fish, and the number of
eggs laid down estimated at about one million. The expericnce of the
previous years aided Mr. N. W, Clark to a most complete success, and
by the 1st of April the fish began hatching, and before the 13th of
the month the tI‘OuOhh were swarming with young white-fishes. Be-
tween the 20th and the 30th of April these were all distributed by Mr.
Clark in a number of iuland lakes in Oakland County, Michigan, and

into the Detroit River.

Mr, Wilinot again procured about one- lmlf million of white-fish eggs,
which were lmndled with improved success.

Mr. Green gave less space to white-fish eggs this season, and Iald
down large quantities of salmon-trout ova, with the purpose of distribu-
ting the trout in the inland waters of the State.

In 1872 an employ¢ of Mr. Green devised a new apparatus for hateh-
"ing fish, that economized space to a great extent, and afforded him
room for a large supply of both salmon-trout and white-fish ova. Visib-
ing his establishment in January last, we found them hatched out it
large quantities, and orders arriving daily for the try, to stock the waters
of inland lakes in all parts of the State.

Mr. Wilmot obtained a supply ot white-fish spawn at Sandwich. o1
the Canadian side of the Detroit River, -

November 11th T met Mr. N, W. Clark at Fcors se, and in compaby
with Mr. George Clark we visited Grassy Island for the purpose of ob-
taining white-fish spawn. The box which Mr. N. W. Clark has de\’ib‘b’d'
for carrying ova is constructed so as to carry a greater quantity 0
eggs, with easier carriage, than any in prescut use. Itis o large squaré
can, of zine, about thirteen inches square and tw enty-two inches deep-
Tlm, for protection, is set iuside of a - strong wooden box, with a light
frame in the bottom, supported on stiff springs. Strong haudles are
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f"‘Steue(l to the box, for convenience in bandling, and to preveunt any
Decessity for throwing it out of level while carrying it. The zine can
9011tailns ten trays, each of which carries fifty-four small boxes, two
1nches square and two inches deep, set in compartments, each compart-
'went having an inch hole cut in the center. The partitions between the
90mpartments are just high enough (about five-cighths of an inch) to
Inclose the bottom of a box, and hold it firmiy in its place. No covers
are Dl‘ovidbd for the boxes, but a large cover can be ﬁtged to the zine
¢an, and o lid, with a good lock, is fittegl to the outside box. The bot-
toms of all tue little boxes are perforated, the position of the holes
'ei“g direct—ly over the circidar hole in the compartmeut of the tray.
he zine can has also holes in the bottom, and the wooden box has
three"l“ft.rter inch holes bored on each side, near the bottom, so that
therg jg drainage for the surplus water of all the boxes, and a free cir-
Culatioy of air throughout, which is deemed important by some of the
sh-culturigts.
At the island the most perfect arrangements were provided by Mr.
'.G()rge Clark for obtaining the spawn. Two tanks of about five feet
lameter were placed at the edge of the shore and partly filled with
W_ater. As soon as the bag of the seine was on the beach the men
Picked P the white-fish and put them immédiately into the tanks., The
bang for impregnation were close at hand, and as ong man lifted the
ﬁfih above the water in a dip-net, another took it from the net, and with
Y8 right hand over the head of the fish and his left around the tail be

eld it over the pan, standing at the left of the operator, The left
hang of the operator was put against the back of the fish and the right

and used in manipulating the abdomen. It was found that to induce
he ¢ggs to flow freely from a fully ripe female, all that was neccssary
Was to apply a gentle pressure just behiund the pectoral fins, jnst where

© nudging and bunting of the head of the male fish is applied while
I‘élcing her through the water. Not until the greater part of the free
°ggs had fallen into the pan was it necessary to slidé the hand along
.he abdomen, The free eggs came away in a steady, liquid stream, but
trom g fig), partially ripe their extrusion was slow, and in masses com-
Paratively dry, that did not freely disengage themselves from the fish
and fall into the pan.

The female exhibited the most indications of pain when the pressure
Was applied in the vicinity of the ovipore. The milt from the male will
oW in from orne to three jets hy pressure in tho vicinity of the anus.
n;l[‘h'{ ncthod employed by Mr, N. W. Clark was that which was o'rigi-
M With Mr. Seth Green, using the smallest quantity of water possible.
nge &8s, after falling into the pan, and the milt having been stirred up
l.th the water, were allowed to stand about half an hour, when the
::31‘12 and water were poured off and the eggs carefully rinsed tl_lroug"h
cor ral changes of water. A small guantity of ‘water was left with the

E8&S when they were perfectly clean.
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By repeated actual counts, and by arranging on a plate in a true
square, it was found that a large table-spoon, moderately heaped up;
contained about a thousand eggs.

Eight ripe white-fish eggs will lic entively within the space of an incb,
and the ninth will lie partially across tho line.

A pat of moss was then put into the cups and a piece of canton flan-
nel, cut into the form of the Swiss cross, after thorough saturation
with water, was pressed lightly down into the cup, and a table-spoonful
of eggs poured upon it. The canton flannel was used to line tho sides
of the boxes, because it was found that the contact of the zinec was
fatal to the eggs, probably from the poisonous elements of the oxide:
The patch of canton flannel proved to be a great eonvenience in taking
out the eggs, as all that was necessary was to take the edges lightly i
fthe fingers and remove it from the box, and dipping the cloth with the
eges into a pan of water, they were rinsed off’ with a few quick motions,
without any tedious picking and rinsing the eggs free from particles of
moss. In arranging the eggs for transportation for a short distance
the use of the cloth patehes is undoubtedly a good method.

After filling the boxes they were placed in the trays, and the trays
adjusted within the zinc can, when water was poured on until the whol®
contents were thoroughly saturated, when the 1id was closed any locked
and the case was ready for transportation to the hatching-house. A
small fee to the baggage-master excites considerable interestin the safo
handling of the box.

I'wo trips were made from Ecorse to the batching-house at Clarks:
ton, and about one million three hundred. and thirty thousand egg$
were put into the troughs, Mr. Clark having increased the mumber of
tronghs to fifty for the purpose of receiving the extra supply of eggs
One-half of the eggs were the property of the commission, the other
half to be controlled by Mr. J. P. Clark, of Detroit, Mr. Georga Clark
of Eeorse, and Mr. N. W. Clark, of Clarkston. The eggs reeccived '15
tention from the second day after they were placed in the troughs antil
abont the middle of January, the eyes of the embryo then showing dis:
tinetly, and the subsequent loss being very small.

Upon receipt of the instructions to ship a quantity of eggs to tho
State commissioners of Qalifornia, a case similar to Mr. Clark’s w4
made, substituting a good quality of tin for the zine, and adding a se¢
ond square can, large enough to contain the can with the trays ant
cups, and leave the space of an inch on all sides.

Arriviug at Clarkston on the 18th of J anuary, the weather was co
sidered too severe to hazard the shipmentof the eges at the time, a0
it was delayed until the 20th.

The thick covering of frozen snow and.ice prevented the possibility
of obtaining moss, and a good quality of spouge was subst)itute"j'
This was prepared, first, by whipping out the calcarcous dust that !
contained, and, after being cut in thin slices, was thoroughly washe
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thm“gh several changes of warm water. Pieces were then fitted to the
Ottom of the cups, and while standing in a pan of water, a half table-
Spoonful of eggs was poured in, a thin slice of sponge, fitting the insido
of the cup, laid lightly over the eggs, and the remainder of the spoon-
fu Poured in, when a third piece of sponge was put over them to cover
em.  The tray, with the cups, Q\:us then put into the inner can, which
Vas placed within the second can, with one inch of sawdust filling the
"Aa-cant space on the sides, bottom, and top. A piece of burlaps was
tied over the top, and the whole placed upon the springs, within the
backin g-box, and the lid fastened down. The packing-box had two half-
ek’ holes bored near the bottom to admit the air. The filling of saw-
Qust was considered as a necessary safeguard against the cold weather

of the time. : .
_Thﬁ case was put in charge of the baggage-master, and I accompa-
Ned it as far as Omaha, Neb., attending to its transfer from one
Tain to anotlher, and regulating its position in the car. At Omaha it
Vas given in charge of the cxpress company, and the messenger in-
Structed ay to the effect of heat and cold upon the eggs, and a letter
Containiy g full instructions sent with the box to be delivered to the mes-
Senger at Ogden, where the box was transferred to his care, there being
N0 further change of messenger between that and San Francisco, Cal.
(“ two sides of the box, in distinet letters, was printed the caution,

E Ish-eggs ; must not be jolted or allowed to freeze.”
The weather continued cold throughout the time the eggs were on the
‘:’ay, and they arrived at their destination in very bad condition. Mr.
tone attributed the damage to the use of sponge,.und the' sawdust-
Dﬂcking preventing ventilation. Mr, Rudolph Hessel, an experienced
ﬁsh-culturistof Offeuburg, Germany, while visiting Washington, informed
Me that he had used sponge for packing eggs for long distances with en-
''e suceess. The lack of ventilation is a more probable cause, though
the descriptio’n given by Mr. Backland of the method of packing the
e?g:% received from Seth Greew’s establishment in January, 1870, was
?:l"t‘]‘lﬁl‘ in the fact that the cups containing the moss and eggs were buried
Hesawdust, A small quantity, received from Mr. N, W, Clark, at the
s;)’(‘)‘}fzzogllizm; nsjc'itute thiy wiu.ter, was pa.clj(\,d' in ‘tlle same m'a.nvue‘r, l.lsil] g
d burying the cups in a pail of sawdust, and they were found

0%)1(13 f’lll alive after a fifty hours’ journey.

€ necessity of a certain supply of oxygen to the eggs has been very
'oroughly proven by the researches of W. IL. Ransom, M. D., of Notting-
a;tg‘i)fnglaud, pub‘lished in‘tho first volume of the.Jou.nml o.f Al.mtmny
natyy ystology. 'lhfz expcmme.nts we.re made while luvcstlgathg the
iviy e of Fhe .rhytlumc contractions of the yt?lk, km)}vu .to.occur in the
lliOusg €ggs of fishes. Among several experiments, m'\vlm:h, by inge-
methods, the oxygen of the atmosphere was kept from contact with

) . : . . .
0: 0ggs, those of the stickleback being employed, be relates as ful-
'S
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T therefore made a series of suffocative experiments on impregnated
and unimpregnated eggs, using aerated distilled water in cells, all of
the capacity of .03 cubic inch, 'sealing the covers with hot wax, and
varying the number of eggs in each cell.

“Iive observations were made with unimpregnated eggs, having,
respectively, 33, 30, 18, 9, and 7 eggs in a cell; and althougl, in conse-
quence of the accidental loosening of the wax, and the entrance of a
little bubble of air, the duration of the cont actions was not in all cases
inversely as the number of ova in the cells, yet the general result was
that both the rhythmic contraction and the pseudo cleavage continued
longer in the cells containing the smaller nwnber of ova, the eggs
which lay nearest to the air-bubble always being the last to cease to
move; the accidental failure of the luting aftordiug thus additional
evidence of the importance of oxygen. In all the cells the contraction
ceased in from 23 to 30 hours, or one-fourth of the time they continued
in aerated water and unlimited space. Five similar observations
were made on impregnated cggs, with 48, 38, 17, 10, and 7 eggs in

ach cell, with similar hut more marked results; the yelk-contrac-
tions ceasing earlier than in the unimpregnated ova. The cleavage was
more rapidly checked than the pscudo cleavage, and still more so than
the yelk-contractions. *

“Seven experiments were then made to ascertain the relative depend-
ence upon the presence of oxygen of the movements which result in cell
multiplication and differentiation, and of the musenlar contractions of
tho emBryo compared with the yelk-contractions.

«Two healthy developing ova were sealed in similar cells at 76, 101,
127, 150, and 174 hours each, after impregnation, and two free embryos
at 24 and 48 hours after hatching. Although the proportion of active
organic watter to the medium was so very much less than in the pré
vious experiments with recently-impregnated eggs, yet the process of
development ceased in all in about 7 hours, and the yelk-contractions
did not continue more than 18 hours. The movements of the heart
continued about the same time, those of the trunk ceasing before the
heart. The embryos in the later stages of development more quickly
ceased to move than those in the earlier.

«“The inference is, I think, not to be resisted, that oxygen in the sut
rounding medium is an essential condition of the exercise of the proP”
erty of rhythmic contractility possessed by the food-yelk, as well as of
the fissile contractility of the formative yelk.”

Though Dr. Ransom admits that the quantity of oxygen consumed 1B
these movements appears to be very minute, yot it indicates that &
large quantity of eggs confined in a small, air-tight space, would con-
sume the oxygen to an injurious extent, during a long journey, an¢
snfficient ventilation is to be considered as one of the necessities !
packing eggs for transportation. '

The sawdust that filled the space around the inner can, in tbe Cali-
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1Ol‘lgiu shipmeut, was crowded down with a piece of board, and may
l)"l“e, in consequence, rendered the package more completely air-tight

than iy the shipments referred to similarly packed.

A later shipment arrived in wost excellent condition. The cups in
the cases were made four by four inehes square, by two deep, with no
backing Letween the caus, and the eggs packed in moss. The most
Mnple ventilation was provided for in the egg-cases.

_ The oxygen given oftf by live moss is probably the priucipal reason
for its special adaptation in packing eggs for shipment,

Dr. Ransow’s experiments ou the effect of heat have also a practical

~Value iu the treatnent of fish-ova, both in transportation and in the
tr"“»&‘Jhs- Hesays: “Some eggs in the stage of active contraction were
Cooled until the thermometer placed on the cell stood at 320 F. They
Al became still, and their yelks globular. They were not frozen ; and I
90 not doubt that their temperature was higher than that indicated by
the thermometer.” The contractions were afterwards restored by a
Weak galvanic current. In another observation “I froze the waterin
Which the eggs were placed, so that sdbme of them were completely, and
Otherg incompletely, frozen. The frozen cggs were all more or less
Obaque, and had their inner sacs ruptured, and emptied of yelk in va-
Tioug degrees, and their formative yelks lobulated, and darkly granu-
lar, Those which were least frozen were slightly opalescent only, and
“hen allowed to thaw they contracted as before, ultimately going
On to cleave in zmﬂirregular manner, the ruptures in their sacs having
healed. Slighter reductions of teinperatures to 40° and 48° F,, retarded
Without destroying the contractions. In such eases the commeuce-
eng of cleavage was delayed. By raising the temperature moderately
the movements were aééelemted; but at about 80° I. (it is difficult to
Speak with certainty of the temperature actually obtained by the ob.
Ject) the contractions were arrested ; the yelk-bDall becoming globular,
and the oil-globules being seattered. Such eggs, however, soon recov-
e’_‘ed themselves when left at 58° I*,, and cleft in evenless time than eggs
did which had ot been warmed. In other eggs, heated in a cham-
er at 102¢ ¥, the cleavage was retarded to three times the usual
beriod, and when it took place was wanging in symmetry, The yelk
€g8an to become opalescent at about 10301, ; but a true coagulation of
the albumen did not take place, the yelk being flnid, and opaque. Thus
a temperature too low or too much elevated retards or arrests the
cmm‘uctions, but they are not destroyed before commencing pbysical
Ad chemical chan ges set in.”

Whetler the point at which the contractions of the yelk ceased was
Y16 point at which vitality left the egg, might or inight not have been

® fact, bus it is quite evident that the egg was, at tlie temnperatures
':Et;te(;l, in an abnormal state, and the necessity of sustaining u tempera-
thoe- rufound the eggs of .ﬁshes between these e.x.tremes is appavent, it

¥ are to be kept in their most favorable condition. !
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Mr.'Green and Mr. Wilimot both procured eggs this season from, the
Detroit River. Mr. Green made use of a newly-devised apparatus 0F
hatching, that proved to be a most excellent contrivance, both for ﬂlf’
economy of space and the facility for caring for the eggs. By tbi®
method he will be enabled to hatch five or six times the quantity of egg3
in the same building. The young fishes were distributed in accordanc®
with the excellent plan adopted by the New York commissioners for
supplying demands tfrom all parts of the State, without expense, on ap
plication. »

The snccess attained by these persevering experiments is now comw”
plete, and the white-fish may be restored by artificial propagation, to
the same extentas the salmon, or the brook-trout, or the shad. As ba8

~-been shown, the white-fish has advantages in this particular that the
other species have not. The obstruction of streams is no obstaclein the
way of their multiplication, because they have no necessity of ascend
ing them, and, unlike the trout and the salmon, they cannot be suspected
of eating each other.

Attempts at feeding the young fishes have alt been failures, and the
only hatural food that has been found in their intestines is the specie®
of Diatomacew reported by Mr. Briggs, But as they are more vigor
ous and strong in the earlier stages of frowth, there is not the same 1€’
cessity of caring for them until they are partly grown, and they shoul
be put into the waters they are to inhabit soon after_the ovisac is alr
sorbed, and allowed to find their natural food for themselves, just as the
young shad are treated when hatched artificially.

Artificial propagation affords advantages that compensate for all the
overfishing and losses that the fish-fauna suffer from man and natur®
causes. The great numbers of ecggs found in the ovaries of fishes i
reality afford little evidence of their capaecity for populating the waters

It is a fact, illustrated in nearly if not all branches of the anim?
kingdom, that the most fecund species do uot, by auy means, increas®
the fastest in nnmbers, but from the greater evils they ave subject t0r
and the greater number of enemics they encounter, there is such &
fatality durivg the earlier stages of growth that the losses balance the
numbers produced, and less fecund species, by being better prutccte y
equal them in numbers. )

The most perfect illustrations of this fact may be found among ou!
lake-fishes. The muskellunge, Bsox nobilior, hasa very large number ©
eggs. A castof the ovaries of alarge female specimen, made by Dr- >
Sterling, of Cleveland, Ohio, is in the possession of the Smithsoniﬁn
Institution. - The ovaries measure over two fees in length, and the Ogg
are about the same diameter as those of the white-fish; they contail
at least five times as many eggs as a pound white-fish, and yeb a
regards nambers, the muskellunge is a comparatively rare fish. Tnel"i
are, undoubtedly, exigencies attending the egg-stuge of this fish tbd
will account for this fact.

In the case of the white-fishes, though annnally depositing million®
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of €388, the delicate nature of the embryo, and the numerous spawn-
e“t'}l‘“, effect a certain balanee of numbers with relation to the general
ne of the lakes, so that, up to the time of the carly settlement of the
uke-regimx, the fish were found in great abundance. The nets now
me in ag an additional agent in preventing the increase, the pound-
uet, barticnlarly, killing a large percentage of the fishes that had not
Watureq sufliciently to assist the jncrease by depositing spawn, and in
“Olisequence the numbers of fishes were rapidly redueced,

he care of the eggs in the hatching-troughs has proved, beyond

Westion, the frail nature of the eges of the white-fish.  They are
m'l“l.l(‘-l', and have 2 mueh thinner investing membrane, or shell, and have

90t the sume enduring vitality that the ova of the trout and salmon

e, So thatin the open water of the lakes and rivers by far the greater
Ny are lost because of the disturbance of the bottom by the au-

Wiy storins and the deposit of sediment from the muddy water, the
fmlll'e of many of the eggs to come in contact with the milt of the male
Shy the myriads devoured by the army of spawn-eaters, and the addi-
onal evily of pollution of the waters from the drainage of eities, manu-
Zlctm‘ies, and saw-mills, and the dragging of seines over the spawning-
eds,
A nantity of white-fish eggs taken {vrom the bottom of the Detroit
Ver, @ very extensive spawning-ground, while dredging in company
Yith My, Jeorge Clark, at the close of the spawning-season, were found
0 be dead and wh'ite, or s0 coated and stained with the black ooze that
ey conlq not have survived. In the poud on Grassy Island, where as
"m“.Y as ten thousand female white-fish deposit their spawn in a season,
Ve Suceeeded in taking between fifty and sixty embryo fishes, by draw-
1S 4 seine lined with millinet, and a diligent search through several
0_“1‘-5‘ at the surface in the month of April.
In ()l)viut;ing all of these evils, artiticinl propagation asserts its ad-

“mt“ge, and thongh the number of eggs that may be handled is ex-
Leedingb’ small compared with the millions sown by the fishes, yet the

Mmler of fishes produced may really exceed the present production in
{}S“ltc of nature. This assertion has ample proof in the restoration of
Sheg iy, regions where they have been nearly exterminated, and even
::’l]i'fll‘e no change was made in the restrictions upon the fishing that
3t have assisted the inerease. _ -
.%1“‘/ Cxperienco of the past few years has proved entirely the possi-
Uity of increasing the pmnbers of the white-fish Ly artifieial propa-
(gl::i‘it)n. The ruoning water in the troughs sup]‘)]ios the con'dit,ions re-
ved by the eges; the fertilization of the ova in the pan brings every
S8 in contact with the milt; they lie undisturbed and free trom injuri-
v 18‘1 tsediment; or filthy water; the spmvn-gmters have no access to t-hen:
“‘it'h ever, and the dead eggs are immediately removeq from contae
X the living ones; the young fish are under control in the trough:‘!,
' isac is absorbed, when they are ready to be placed in their
ural home, the cold waters of the northern lakes.
8. Mis. 74—-3
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The experiments of Mr. Seth Green and Mr. N. W. Clark have re-
duced the loss of the eggs to an inconsiderable number, and with 8
small outlay of money this fish may be restored with a sugcess equal
to that of, the shad in the rivers of the Atlantic coast.

The losses in the fry-stage merit consideration, though there is every
evidence to believe that they are very small.

One great advantage in favor of the young white-fish is its strength
and vigor alinost from the time it leaves the egg, and its disposition t0
seek the surface, as observed in the troughs and where they were seeD
in their natural condition in Detroit River.

The piscivorous fishes of the lakes are to be found almost entirely iD
the lesser depths. Of these the pike, Stizostedion americana, is the most
destructive in the regions where it is to be found in numbers. Their
number, however, does not at all approach that of the spawn-eating
herring, aud it is not probable that the white-fish suffer from their vo-
racity in the earliest stages of their growth, but after they have attained &
couple of inches or more iu length. The regions where the pike is n
merous are the western end of Lake Erie, Saginaw Bay, Lake Hurob;
and Green Bay, Lake Michigan.

The perch prevails in limited numbers throughout the whole extent
of tho lakes. The lake-trout is not found, within the range of the smaller
white-fishes, in sufficient numnbers to do them much damage. The habit
of the young embryos to seck the surface is also a.protection to them:
There is not in the lakes a single surface-feeding fish, except perhaps
a few swall Cyprinoids and a Chirostoma, which are not piscivorous
species. There is no savage feeder, such as the blue-fish, Pomatomus
saltatriz, of the sea, that comes to the surface. So that at this stage of
growth they are comparatively safe. There are also large schools 0
the Cyprinoid family found in the lakes at the same seasoun of the year
as the small white-fishes, and from the month of June until late in th
fall large schools of embryo fishes are found in the waters, principally
Cyprinoids. So that there is abuundance at all seasons of the year t0
supply the appetites of the piscivorous fishes besides the young white
fish, and they, of course, sufter much less in consequence.

The increase of shad on the sea-coast has resulted from turning 1008¢
the embryos, when but a few days from the egg, where the piscivorous
fishes are numerous, and an increase of equal or greater rapidity ma¥y
be looked for in the whitefish, with comparatively few dangers 0
encounter.

(18 b.) Breeding of salmon-trout.—The breeding of the salmon- troubs
Salmo nama_/cush, with the exception of the hatching of a few eggs by
Mr. N. W. Clark, has been entirely in the hands of Mr. Seth Green, ©
Rochester, N. Y. His experiments extend from the fall of 1870 to t1e
present, with continued success. The past season eggs and young of the
salinon-trout were distributed to about seventy different persons, to sto¢
the lakes of the State of New York.
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F\ECONOMICAL AND NATURAL HISTORY OF THE MORE
IMPORTANT FOOD-FISOES OF THE GREAT LAKES.
19.—DiSTRIBUTION OF JHE SPECIES ACCORDING 10 DEPTHS.

(19 a.)  Vertebrate fauna. Observations of the net-fishing at different
epths made the fact apparent that there are quite well defined ranges,

With reference to deptl, in the fauna of the lakes; not that the lines

are s0 distinet that fishes peculiar to a certain zone are not frequently

f‘Ouud straying into the ones contiguous, but still so well defined that a

§lle1'11mn of short experience, knowing the depths at which heis setting
18 net, can prediet with confidence what species of fishes he will eap-
bure a1, what he is not at all likely to take. 'While a fow of the deep-

‘Vfl-ter fishes seldom or never approach the shore, there are many species,

Of the shallow waters, never taken in deep soundings. The migratory

l_usﬁll(:t of the spawning-season temporarily changes these habits in a

“W species, and there is considerable evidence to prove that the tem-

gzrvilt;uro of the water modifies the preferences of many fishes to certain

Dths, :

A‘S one or two fishes of the deepest zone are the most constant in

18Ir attachinent to their limited range, it will be as well to begin with

e deeper water, in describing the ranges of the species.

Lhe fishes referred ‘to are, a small Cottoid, the Triglopsis thompsoni

5 and a Salmonoid, the black-fin, Argyrosomus nigripinnis Gill, (Mss.)
s(:;sse fishes are most abundant in seventy fathoms and deeper, and are

.oom taken, in the fishing-season, even in as great a depth as fifty

Athoms, At Grand Haveu, Mich., where a line of steamers keeps the

arbor open throughout the winter, the fishermen take the black-fin in

q“?_llltities, within thirty or forty fathoms, in the month of December.
ishls fish has thus far been found only in Lake Michigan. The I'riglopsis

. Only known from specimens taken from the stomachs of larger fishes

‘:’hﬁi;kes'Superior, Michigan, and Ontario. The remaining species, of
‘I a few are sometimes found at the depth of seventy fathoms, are

e l‘f“'.\"er, Lota maculosa Les., the salmou-trout, Salmonamaycush Penn.,

te SIscowet, Salmo siscowet Agass.,the white-fish, Coregonus albus Les.,

a )

(nd t-)he cisco, (not the cisco of Lake Ontario,) Argyrosomus hoyi Gill,
i8S,
At fift

Th;

ll]a

_ y fathoms, the nets take the five species last named abundantly.
8 may be considered, in tho deeper lakes, the zone of the Mack-
; W trout and of the cisco, throughout the spring, summer, and fall,
! the exception, in the case of the trout, of the spawning-season.
;lC?Fi“‘?ell pwenty fmd forty fathoms the gill-nets take the salmon, or
Fr:) lna\v Ll'()ut',,. with a few lawyers and eiscos.
sen]bll:lnrt“'(znty f:}thm:ls to the shore are found the most numerous as-
o t-toi‘dbe (_)ir sp(?clﬁes: The l.m.vyer, Lota maculosa. Les.7 011(.5.01' two small
- S,. L-mmdca. Sranklini Ag:}ss., and U. richardsonii Agass.; the
. “PShead, Haploidonotus grunniens Rafy; the black-bass, Micropterus

igrs . .
Iricans Cuv. and Val. and the small-mouthed black-bass, M. salmoides
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(Lac.) Gill; the rock-bass, Ambloplites rupestris (Raf.) Gill; the perch
Perca flavescens Cuv.; the wall-eyed pike, Stizostedion americana, (Cu¥'.
and Val.;) the sauger, 8. grisea (DeKay ;) the blue-pike, sp.u.; the white
bass, Itvecus chrysops (Raf.) Gill; four (?) species of Ltheostomoidss
Chirostoma  sicculum Cope; the sticklebacks, Gasterosteus inconsta?s
Kirt.; ¢ nebulosus Agass., and G. pygmeus Agass.; the lake-pike, 17807
lucius Lin.; the muskellunge, I, nobilior Thomps.; the mud-minnoWs
Umbre limi (Kirt.) Gunth; a few Cyprinodouts; Percopsis guttatith
Agass.; the white-fish, Coregonus allus Les.; the Menominee whitc-ifShj
Coregonus qzcadri.lal'w:al-is Rich.; the lake-herrings, Argyrosomus clupt®
formis Mitch., and A. harengus Rich.; the speckled-troat, Salmo fontt
nalis Mitch.y the wmoon-eye, Hyodon tergisus Les. the saw-belly, Pomo
lobus chrysochloris Ral; the mullet-sucker, Plychostomus aureolus (LCS')
Agass,; the spotted-sucker, I fusciatus (Les.;) the long-snouted suckeb
C. hudsonius Les.; the common pink-sided sucker, Catostomus conmutis
Les.; the black sucker, Hylomyzon nigricans (Les.,) Agassg the catl
Carpiodes cyprinus (Les.,) Gunth., and eighteen () species of U‘ypx-inoidsl;
the bull-head, Amiurus catus, Ling the greatlako cat-fish, Aniwrus night
cans Les; the fork-tailed cat-lish, Fetelurus cearulescens Rafy the yelloW
back-tail, Notwrus flavus Raf.; the dog-fish, Amia calve Ling the bill-fish
or gar-pike, Lepidosteus osseus Lin., and L. platystomus Raf.; the sturgeod
Acipenser rubicundus Les., and the Jamprey, Petromyzon.  In this zon®
is also found the Amphibian Menobranchus lederaits Say.
_ It will be observed that the lawyer, the white-fish, and tho 1ak®
trout, are found in all depths in wore or less abundance., This is a facts
not only in the spawning-season, but al all times.  The trout, however’
are comparatively rarve inside ol a depth of about thirty fathoms in the
deeper lakes, except during the spawning-season; and the lawyors ar°
only taken in quantities outside of forty fathoms in the spring of th°
year.
(19 ) Invertebrate fuuna. The invertebrate fauna of the botto?
has been investigated to a limited extent by dredgings.

This work was initiated by the Chicago Academy of Sciences, in the
year 1870, in the shallow water off’ Chicago Harbor. Dr. Stimpson re
ported finding but little life in this vicinity—insect larvie, a leech, smé®
mollusks, mosses, and algx,

Later in the scason a tug was employed at Racine, and a pﬂrt’y’
including Drs. Stimpson, Lapham, Andrews, Hoy, and Mr, I8. W. fI;lut'(‘fl".
ford, made dredgings in from thirty to sixty-four fathoins, resnlting
in finding the lake-bottom thickly inhabited Ly two genera of smﬂ'
crustaceans, Mysis and Gammarus, a planarian, and a small mollusks
of the genus Lisidium. The crustaccans'were determined by Dr. StimpP’
son to be the same as those which Dr. I, R, Hoy had taken from b
stomach of the white-fish, in a partially digested state. {

Iu August of 1871, under the direction of General C. B. Comstock
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.the Iake survey, Professor S. I. Smith made extensive dredgings
lr} Lake Superior, working out the bottom fauna very thoroughly, and
IScovering some fourteen new species of invertebrate life, and eleven
Othey forms previously described, distributed from the shores out to one

Udred and sixty-nine fathoms in quite well-defined zones.

Tn September of 1871, on veceipt of the notification that the revenue-
s‘te:‘-“lm' Andrew Johnson had received instructions to afford facilities
for the examination of the fauna of the lake-bottom, a small dredging-
ONEiE v received on board, and as full collections made as the stormy
“'ant-hm- of the trip permitted.

The Academy of Sciences of Chicago furnished o large part of the out-

from their stores of apparatus; and Mr. I8. W, Blatehford, of Chicago,
Supplied o quantity of lines and nets, amoag the rest a trawl-net used
Y bim i collecting off the coast of Florida for the museum of the
. ieago Academy. This apparatus, with the dredging-collections of the
trfl)’ and the entire collections made on Lake Mickigan, was burned,
With the acndemy, in the great firo of that year. ‘
e, Stimpson had previously worked up the collection, and identified

€ 8pecies as the same as those of his dredgings.

Lhe trawl-net was used in thirty fathoms in Grand Traverse Bay, but
Aleq take anything, as there are probably no fishes in the lakes, other
an the smaller species, of so little activity as to be unable to escape

®Dtare from o twelve-foot trawl,

The dredgings were made in from twenty-six to one hundred aud.
Oty four fathoms, The small forms of lite were found to be abundant
at al) depths, and the bottom fauna was found to be quite uniform in

¢ Yegion of the lake examined. The different dredgings have made it
Vident gy the invertebrate life of the bottom is all small forms, though
So Abundang as to afford food for unlimited numbers of fishes.

. The Stomachs of the white-fishes examined in many localities were
ound gorged with the erustaceans and mollusks which they had found
™ the beq of the lake.
Uthe month of August, while making the tour of the northern shores
the lake, in a Mackinaw boat, the dredge was ecarried over to Torch
.a];(,, n the Grand Traverse region of Michigan. This lake is nearly
'8hteen miles long, with an average width of two miles. Its outlet is
s through a shallow creek, then through two connecting lakes, and

Tougy o sharp and shallow rapid into the bay. Earlier in the season,
,wlth & roughly-prepaved map in hand, I had sounded the lake through
S900t eleven miles of its Iength, to determine its average depth, which
vy tfound to ve forty fathoms, the deepest soundings being forty-five
ath“llls. ' )

. The hauls of the dredge discovered the same species of invertebrates

0‘“_1(1 in Lake Michigan, The fishes of Torch Lako are also the same

i;ol“ the main lake, its transparvent waters harboring none of the
verly river or stream fishes. :
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The deep trough of Toreh Lake is the eastern one of a series, with 2
geuneral north and south direction, easily traceable in the United States
Army engineers’ chart of the north end of Lake Michigan, which forms
a notable feature in the subnarine topography of the lake.

Two other lakes in Michigan, in which the white-fish are said to malf"
their bome, are Crystal Lake, near Frankfort, and Higgins Lake, i
Roscommon County. There are also a few small lakes into which they
have been introduced. .

L. J. Farwell, ex-governor of Wisconsin, introduced the white-fis?
into the lakes at Madison, in the year 1850.

20.—THE SALMON OR MACKINAW TROUT, Salmo namaycush Penn:

The trout of the great lakes is one of the three most numerous fishe
and, except the sturgeon, attains the greatest weight of any of the 1ak®
fishes. It is captured almost exclusively by the gill-nets, the pound-llets
in some portions of the lakes taking them during the spawning-seaso?
In winter a great many are canghtin the bays, through holes cut in the
ice. They are found in all of the great lakes and in a few inlaud Jake®
in their vicinity.

As compared with the white-fish, their merits as a fresh fish are reld”
tive to taste, though the greater number would decide in favor of £ho
jatter. Salted trout bring a lower price in the market than white-fish
as they are inferior to them as a salt fish.

Their nigrations, as far as observations have been made, avo confit
to the spawning-season. They do not ascend the rivers, and althott
they are known to be in a few inland lakes connected to the main Jak®
by rapids, there seems to be no knowledge of their ever having been s€°
or taken in the outlets. '

Their range of depths at other seasons than the spawning-period i
in deep water. A few stragglers occeasionally approach the shore, f‘.'“
are taken in the pound-uets, or with the hook, from the piers extend??
into the lake. , In the northern portions of Lake Michigan they are take?
in depths of fifteen fathoms, in small numbers, by the gill-nets, an
more plentifully through the ice in the winter time, though a depth 0
over thirty fathoms is the most favorable ground for their capture.

In the sballow waters of Lake Erie, in the western part of thel?
they are scarcely found at all, though numerous in the deeper port!
east of the city of Cleveland.

The lake-trout is a ravenous feeder. The fishermen say of him tha?
“ he always bites best when he is the fullest.” .

In Lake Michigan, where the investigation of the character of then:
food was carefully made, it was found to be prineipally the cisco, Am-'/l
rosomus hoyt Gill. Mss. The prevailing notion that they feed largely up?’
the white-fish wa's not confirmed by these observations. Although it wa
continnally asserted by the fishermen that the stomachs of the tro
were found full of young white-fish, there was no instance uunder !

ed

ake
o
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ggsi‘z::gttion where it was so. During 1871 no opportunitics were
¢d to observe the stomach-contents of the trout, when they were
l:ﬁ'«'tllently undigested 'tf) dctex'n‘)iue the species,and often, when, to con-
of o tle repeated assertions, a ﬁsherm;u} would throw out the coutexft;s
Val‘i'il()fll.uclll, to show me the yonng white-fish, the head and mouth In-
a dln'it 1.\" llld}cate(l the genus drgyrosomus Agass., and he would readily
18 mistake.
Whitllee?tioning ﬁshermgn c]osel_s.r, who. asserted that they found the young
-ish to be the principal food of the trout, they generally assented
at they had not given close enough atteution to decide positively
et‘Yeeﬂ young white-fish and the cisco, though mauny gave testimony of
0:(‘};:g ulmnistakable white-ﬁs‘h, of matuare size, in the stomachs of the
‘T8rown trout talken in portions of the lakes. ) :
m'lstra-gglers into the shoal waters, and the trout migrating into shallow
“ces, to find their spawning-grounds, would undoubtedly prey upon
'® smaller white-fish as readily as they would upon any other species
Jug during the larger part of the year they malke their home in deeper
Yater than the young fish are found in,
o, N ingtance was related, in 1871, of a larg_e trout having sw?t]lowed a
\staltller. one, which the fisherman removed from its stomach in a good
© of preservation.
Uis not an unusual thing for a trout to swallow a fish too large for
® capacity of his stomacl, and the tail protrudes from his mouth until
8 forward part is digested. A trout measuring twenty-three and one-
Af inches was brought ashore at Two Rivers, Wisconsin,l fron the
Mouty of which some three inches of the tail of a tish, Lota maculosa,
Projected. The « lawyer,” when tuken from the trout, measured four-
®en inches without the head, which had been digested.
si:‘(}leir exceeding voracity induces them, to fill their maws with
8ular articles of food in the bill of fave of a fish. Where the steam-
'S or vessels pziss, the refuse from the table is eagerly seized upon, and
- ave taken from the stomach a raw peeled potato and a picce of sliced
Ver, and it is not unusual to find pieces of corn-cobs, in the grecn-corn
®ason, and in one instance I heard of a tragment of a ham-hone.
ang hey are.rea(‘lily taken \‘vith a }mok ba.ite(.l with p'iecc.sj of fish. They
linga sluggish fish t‘o pull in, taking hold of the bait with A tug flt the
and then allowing themselves to be pulled to the surface, with no
OTe vibration in the line than if & heavy sinker was the weight at the
“’hii Parties going 911t \Yith the ﬁs}lermen ofmn' t‘:Lke a large mutlber
¢ the nets are being lifted, and in some localities the largest of the
Out are taken in this way. While becalmed near Sammer Island, in,
Ak Michigan, in 1871, two of us, in about one hour’s time, took in fifty
%ndy of trout, in seventcen fathoms of water.
; he explanation that the red color of the flesh of certain species of
Uy family is attributable to the red pigments of crustaceans, which
T g principal article of food, is very directly countradicted in the ex-
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ample of the Mackinaw trout and the white-fish. In this trout the
very deepest tints found in the flesh of the salmon are frequently to be
seen, while the food of the trout is almost wholly fishes, and in no cas®
crustaccans; while in the white-ish the flesh is of thc purest whit®
and the tood is almost wholly crustaceans, and largely of Crwnu/uuld‘w’
with o considerable amount of the red pigments referred to in- their
shells.

The spawning-season of the trout begius about a month earlier thanr
that of the white-fish. The details of their habits I can only give s {rott
information I have gathered by continnally questioning fishermen 2t
others who have had better opportunities of observing them thad
have, Theuniversal testimony is that the spawa is fouud running frow
the females in the latter part of the month of Optobu the fish comiv?
on to the spawning-ground a week or more earlier.”

At Detour, at the head of Lake Huron, on the 16th October, I saw 8
large 1ift of trout brought in from the spawning-grounds; the ova W rer
large and separated, but were still entirely retained in the folds of the

raries, and t]le ﬁbllbl‘lllul said they had not found them running fro1s
thls fish as )

The loc: l]ltl(,S selected by the trout for their spawning-ground are
usually rock bottoms in from fifteen fathoms to seven feet of depth
Near Milwaukee, on a reetat about the greater depth named, is a spa¥?”
ing-ground, from which for years a large type of trout has been take™
The spawning-grounds are found from Racine north on the \\esib‘l
shore of Lake Michigan, and from a little to the northward of © Sail
Joseph north on the castern shore. The spaw ning-ground nearest Saill
Joseph is said to be a clay bottom. At Detour the nets were set 80
close to the shore that the tips of the floats showed above water.

The trout are suid to settie close to the projections and edges of the
honey-combed cavities of the rock, and that, frequently, when a 1003
fragment of the rock is drawn up by the nets, the (,Lllb are found
contain numbers of the eggs

Theovaries from a \I.u,lunaw trout of t\»cm -four pounds weight W o
preserved, and weighed thiree pounds four aud oune-fourth ounces, 2 le
contained fourteen thousand nine hundred and forty-three eggs; t
ealculation being made Ly connting a fractional weight. » .

The knowledge of the time at which the young fish malke thei ‘ﬂpl’ca‘r,
ance is limited to the experience of the few fish-culturists in the countt
who have hatched the eggs. In water of an average tempm(lfﬂl"o
479, they are found to hatch about the Jast week of January. At &
lower temperatures of the water, in a state of nature, their dev clopmcu
‘wounld be retarded for several weeks. )

Of the habits of the young treut 1 am entirely destitute of infOl"“ﬂ’
tion. I have seen one of cight mehes in length, and learn of ral® 111'
stances in which the fishermen have seen small ones.  Tle smallest one®
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f}ll::lt fll‘e taken in any nuinbers are fifteen to eighteen inclies in length,
\ these are not Very numerous, A
e average weight of the lake-trout taken in the gill-nets is nearly
llive bounds. It is claimed that in years past they averaged much
SD%L‘FI'- They are quite frequently taken weighing fifteen pounds. A
ten of a female was obtained last summer at Shoal Island, Lake
"berior, weighing twenty-four pounds. One taken at Grand aven,
anl:h-, in the montl of Jumj, 1371, a fcmu..lo., weighed thirty-s:ix pgunds
_Oue-half,  After the gills and entrails were removed, it weighed
i;:(]’:jt)'-llill(> pounds. It measured three icet six and one-half inches
“»";,’.'(h.
‘ The tradition of the largest trout taken is preserved at cach locality,
Mging fron fifty to ninety pounds. One that T am satisfied was au-
fhtie, fron, having taken the testimony of those who saw it weighed,
hzwing the story counfirmed by Ifather Peret, of Mackinaw, was
' ~eh at thag place in 1870, and weighed cighty pounds.
"01131'01‘0 are no species of fishes m.the lakes sufliciently formidable to be
: Idered enemies of the trout after they mature. The spawn and fry
Dlob“bly suffer to some extent from the same causes that the ova and
YoUng white fish do. '
i hiey are troubled with a fow parasites, uspeuiully'a- T-apc-\‘vm.'m tll‘él.t
di\'(i)(llm.dl Yery numerous in the }11t<:stllncs of s‘(‘)mc of ,t’hcm. ‘ Sol&t-z‘\rytxll;.
u“m:ti. ? knowu‘ am'ong Llle.. f.lslm{'mcn as ‘1:}(_:015, (11‘(: 1(—)uln' 11\1' ! (3
“thue swimming shuggishly at the swrface.  They are easily
,lfl 0‘51'1 With the gafi-hook, le'l(l bite l'end‘il_y aL'. any })nit tl.n‘owu to them.
t&kg ilfe'. 'ill\\‘}l)'s very thin in flesh., ])L\‘?C(:[l()ll' of the. 'f‘ew that I have
o failed to find any adequaic cause for their condition, The para-
L tes Were gencrally present, but not in any larger number than in
Calthy fig), '
he fishermen on the north shore of Lake Michigap generally keep
_‘lree“: bogs. The offal of the \\'hitc-ﬁ.?h is fed to thcm‘freely‘, but they
er very caveful to allow no trout-otfal to be thrown in their way, as-
Mg that the hogs, after eating trout, frequently become crazy and
The only plausible explanation of this fact, if' it is a fact, is that
ovey entozoon of the Mackinaw frout, passes thr()u;,j'h one st‘;lge of‘ibs
OPment in the hog, and occasions disturbance of the brain, having
i the same habit as the cystic Canurus does in the sheep.
,mi::'li:umits‘tcr informs me that the opinion prevailed funong some of tho
llu;(ll(“-l residents of Alaska that @ t‘-upc-\\'m-m' Was occu-smnu-ll._y pro-
i  the human subject Ly eating the chalwicha, Salmo oricntalis
t at;, .Um l;u-g(_-'st species of S:l-lln(fll commofl in_ F]lat count?y. The fact
\\.mmlt was ql.ut-c a commgn px:uct.lc_e E.o cat 1l:s'h tro:z.en, or drwfl, or s:alt.cd,.
i i Ut cooking, would favor the introduction of any parasite existing
1 € body of the fish.
b Qeerease in lake-trout is not so apparent as it is in the white-fish.
¢ Pound-nets have not made the extensive nroads upon their numbers,

some
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and none but mature fishes are taken. The larger ones are less numer-
ous; and it is claimed that the average weight of the trout caught is less
than in former years.

Like the other Salmonoids, the trout have proved to be well adapted
to artificial ealture. The one drawback with them is the difficulty of
obtaining the spawn in the fall of the year, when the rough weather
renders the visits to the spawning-grounds a matter of hardship and
danger.
21.—THE SISCOWET, Salmo siscowet Agass.

This interesting fish is confined, so far as known, to Lake Superior
alone. In a few localities in that lake it is very numerous.

With rare exceptions of young specimens, found near the shore, it is
taken entirely with the gill-nets in deep water. It is a remarkably fat
fish, and, as a fresh-fish, is very inferior for the table. Even boiled, it
is oily and rank in flavor. As a salt fish, packed in brine, it is most
excellent, and is nniversally admitted to surpass either white-fish or
trout. Its range of depth is outside of forty fathoms. How much
deeper thau this it may be found I caunot tell, as no fishing at greater
depth than fifty fathoms came under my observation in Lake Superior.
The stoiachs were found to e filled with a Cottoid. This scemed to be
its entire article of food in the vicinity of the Apostle Islands.

The flesh varied from nearly white to a light reddish tint, not so deep-
colored as i3 found in the salmon and the Mackinaw trout.

They spawn earlier in the fall than any of the other Salmonoids in
the lakes. DBy the latter part of August the spawn in some of them is
ripe and running freely, while in the mounth of September the females
are all ripe and depositing spawn. They seemed to have no migratory
instinct at this season, but were taken while spawning in the same
vicinity where they had been taken for weeks previously. ‘

The ovaries from three specimens of mature females contained the
following quantities of eggs:

7ei Weight of Number of
Weight of fish. ovaries. | eggs.
i S D —_—— ————
Ounces. ' 2,796
Spounds ...l 12 3,120
Spounds. ool 11‘3 3756

We have no knowledge of the time it requires the eggs to hatch, nor
any data with reference to the growth of the fish. The young ones
probably remain in deep water, as they are not taken in the pound-nets,
and frequently quite small ones are found in the gill-nets. They will
average about four and one-half pounds in weight, the largest coming
under our observation weighing about eight pounds.



MILNER—TFISHERIES OF THE GREAT LAKES. 43

few'l‘.he Teﬂelnie§ Wilth w};ich .thcy wo-u].d.have to f:ontend are probably
as it i ke white-fish lives in the vm}mty of their spawning-beds, and
eXtent,Aof nlown to be a spa?vn-eater, it probfmbly makes food to some
tember 11; 1 egos of the SlS(.:O\VCt, thou.gh in the. carly ’days of Sep-
egas “':3 \‘\ en we had (‘)pportumt?’ to examine the white-fishs’ stomachs, uo
-h; on] Yle 110?100(1. The fo(.)d of the Cottoid we were unable to l'ezu'n, as
ang Ilez Specimens we ob‘tame.d were %‘rom the stomachs of the §1scowef,
arly digested. It is quite possible the eggs form part of its food.
illt(;:t(; ¢xternal parasite was found Fo be nunerous, Lernean, and the
hes were generally infested with tape-worms in abundance.

22.—TuE WHITE-TISH, Corcgonus albus, Les.

Wigzez] “) Ge.neral considerations.—The species Qf the genus Om‘e:qonn-s are
Yoy ¥ distribated through all the northern regions of l‘)oth hetr?xspheres,
about 460 latitude in the Old World and 41° 30’ in America, to the
Tetic seag. They are the most extensively used of all fresh-water food-
Shes, unless it be the carp of China or the genus Salmo.
hey inhabit all the deeper lakes in the regious referred to, the rivers
e more northern latitudes, and some of the species, if not anadro-
Bouy, live indifferently in either the rivers or the sea. Specimens from
inudson’s Bay are in the possession of the Smithsonian Institution, and
Pallagy Zoographia Rosso-Asiutica several species of the Coregoni are
e::(ll‘il?ed as ascending the rivers f:rom th.e sea. They have been a most
of ;’USIV.O food-resource to the Indians, pioneers, trappers, and hunters
he vicinity of the great lakes, and throughout British America and
aska. The statistics already given indicate the extent of their use in
© older and more thickly populated region of the country.
ors ‘he white-fish has been known since t,hev time of the earliest explor-
43 pre-eminently a fine-flavored tish. In faet there are few table-
s;l:esits equal. The testimony of very many summer travelers, this
4501, on Lake Superior, from Bastern States gave preference to the
Ite-fish over the shad, both for flavor and its almost entire frecdom
'om Hhopeg, To be appreciated in its fullest excellence, it should be
3ken fresh from the lake and broiled. TFather Marquette, Charlevoix,
Olllrti()hn ]fhich.m'dson, exl.)lorers who ‘for lnl.)l}tlls at a time .lm(l to 'depen'd
wrigs 8 white-fish for their staple article of topd, b.ore tes.blmony in their
. Ungs to the fact that they never lost their relish for it, and deemed
& special excellence that the appetite never became cloyed with it.
Drg‘\l:e fact that the white-fish is loth to take the hook is sufficient to
vent much interest in it from a large class of people. There is dan-
ﬁsl‘, In the work pf ﬁs'h-cult-ure in t}lis counfry, of conccd'ing too much
OlIl)Ort:mce to this pointin the habits of a fish. The 1isl}-1llterest o‘f the
Aty "It-l‘.}f has‘n much larger stake in the protection and increase of th-e
- lr’he-iood 'ﬁshes than in the game-fishes simply as such; z.llthough it
tioi tl‘ezu‘hly be acknowledged that among all other sporting r.e'cl‘ea»-
§ angling was the most sensible. Seth Greon, in his magnificent
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suceess in restocking the rivers of the Atlantic slope with the shad, aid
a work of far greater importance than he with other fish-culturists have
done in the propagation of trout.

Tle cod, mackerel, herring, white-fish, shad, salmon, and salmon-tr
deserve the principal attention in the cefforts at increase.

With the three first-mentioned artificial propagation has nothing to
do at present; probably never will.  Of the others the white-fish is £ho
most important as a food-resonrce, because of its numbers and hec! use
it can be obtained at all seasons of the year.

In adaptability to artificial propagation it is probable the shad has
the advantage beeause of the rapid development of the eges. But gher®
ig still a difficulty in the way of the propagation of an unlimited nat
ber of shad, in the fact that the streams to which they formerly resorte
are obstructed by nuwmerous and high dams. There are no obstruction?
of this eharacter to interfere with the white-fish; and in the great Jaleds
if it were advisable, there is nothing apparent in the way of the prop¥
gation of unlimited millions. )

The character of its food has also a bearing on its adaptability to rﬂ-Pld
increase. There is considerable loss among the speckled trout fr0
the larger ones preying upon the smaller.  In England the salmon hf“."e
been accused of the same habit to some extent, while the young aro v
the parr and smolt stage. But nothing of this kind will ever (lcplete
the numbers of the white-fish. Invertebrate forms of life constitute ité
entire food. To some extent it will suffer from the rapacity of other -
fishes, but, as shown on other pages of this report, in a state of natur®
the ova-stage is the one in which the greatest loss is suffered.

(22 b.) The food of the white-fish.—The food of the white-fish has beo?
a problem ineiting namerous eonjectures among fishermen, sp()rtsmcn’
and fish-cultnrists, and bafling the investigations of o few naturalis
for a number of years past. .

To Dr. I. R. Hoy, of Racine, we think belongs the eredit of first dis
covering correctly the character of their food.  On opeuing the stoma¢ !
of numerous white-fish he at first failed to determine the character
the stomach-contents, until, after washing the half-digested mass in
basin of water, hie found the sediment to be full of small Crustacea, whoS
existence in the lake had never before been suspected.

My examination and preservation of the stomach-contents from
quarters of the lakes confirmed Dr. Ifoy’s observations, and diseo”’
ered a few other small forms of life as the food of white-fish. e

The-invertebrates found were of erustaceans : ‘species of the f:ullilleb.
Gammaride and Myside ; of the mollusks: species of the genus Pisidin?
and certain insect larvie. ¢

A few fish-ova were frequently found in the stomach, and it was no
unusual to find a little gravel,

In the greater portion of the lake the Gammaride constituted th(ﬁ
principal food. In shallow regions small Conchifers were moro !

0111/;

all
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At Toint anx Barques on thenorth shore of Lake Michigan,
very large type of the white-fish was found, the Sfo.much‘-(:m.l-
> Were entirely of the Mysis veliets Loven. Inthe S:’l'll]t Sajute Marie
ids in July a mass of small Chrysalides was found in the stomachs
4 iy of white-fish. In October, from the same locality, the
Ve of the caddis-fly were found in the stomachs, apparently c‘m-etully
harated fion their artificial coverings. Stomachs opened in Lake

Uperjyp contained principally the Myside. o
At Rocky Island, in the northwestern part of Lake Michigan, a vessel

With o targo of wheat was lost o few years ago.  The fishermen say_tpat
wh”“v"ﬁsh were taken in that vicinity for several years afterward with

Whons ) -
heat ) their stomachs.

{“'"el.\' white-fish will take a Lait. The breakwater prot-ecting‘the

iojy Central Railway at Chicago was” formerly a favorite fishing-
l.)la““a andin carly summer was often lined with a row of boys aud men
Shing g, perch.  There was seldom a day passed but that a '{.'v.\\' white-
S were taken,  Mr. Trompe, of Sault Sainte Marie, has frequently
t",lk“'ll them in that, locality with a hook baited with a M:Ly-‘ﬂy, Epheme-
' At a fishing-dock on Sand Island, one of the group of the Apostle

Yidep,
Isl;,,,ds’ Lake Superior, there were a few taken this scason with a worm-

Dait,

The

\ leeely, Jethyohdelle punctata Smith, parasitic on the white-fish,
iy,
(A1

merous in some localities, was in no instance found in the stomach,

IS corroborates Dr. Hoy’s observations, .

Similar fact was noticed aflerward at Detroit River. .A parasitie

Ql‘""*“l-ceun, a Levnced, was found adbering to the white-fish in numbers,

al{(h though many stomachs were examined, in no instance were any
the Darasites l‘lmnd in the contents. .

_B"th the Lernwae and the Zethyobdella are related to specws‘m:u?e use
W8 fuaq by the white-fish as near in the one instance, as being in the
St clasx, and the other in the same ovder. ‘

The Mouth is constructed for nibbling along the bottom, the opening

Cing directed nearly downward, and they gather in the small life of

€ botton, and the gravel as they move slowly ulong:. ' _

fedging in the lake at different localities and examination of stomach-
Qm't(‘-"ts at uumerous points prove that the erustaceans :l—‘lld the mollusk,
m"‘titutiug the principal tood of the white-fish, ave distributed through-

) the ]Lllitt-l)ott()lll, i all localitics and at all depths, over about twenty

hog,

N Torep Lake,a deep inland lake in the Grand Traverse region, Mich-

San, Where » large type of white-fish is found, the dredge l)l'()l.lg]vlt} up

¢ Sawg Species of crustaceans and mollusks as were fonnd in Lake

Mebjgy A
e ‘he failare to find food in the st.om;w‘lls of \\'hitc-fish has frquent-l{

“Sulteq from the fact that the fish examined were taken from the poun

% Where they had remained long cnough to digest the contents of the
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stomach before they were taken from the water. Fish from the gi“’
nets have generally the food in the stomach only partially digestets
while a hundred fish'in succession from the pound-nets may be opené

and every stomach found empty.

It is frequently asserted that aguatic vegetation afforded sustenanc®
to the white-fish, The investigations in the past two years did 19
result in any confirmation of this notion, and it would not accord wit
the habits of any species of the family of fishes to which the lake white
fish belongs.

(22 ¢.) The migrations of the white-fish.—The assertion was sometimes

"made among the fishermen that the scarcity of white-fish at any ont
locﬁ-]it-y was no reliable indication that the number had decreased, DY
that the schools had probably migrated to some other region.

At Waukegan, Ills., the white-fish come into shallow water in tl{e
greatest abundance in the months of June and July. The same habit
is observed in various localities on the lakes, though by no means at @
points. Several places on the shores of Lake Michigan, in the sout
half of the luke, in the vicinity of the Apostle Islands, Lake Superior, an
at the Thunder Bay Islands of Lake ITuron may be referred to as Jocal¥
ties where the July migration occurs. George Keith, I3sq., a factor of the
Hudson Bay Company, at Michipicoten, in 1840, atfords Sir John Richar®
son the same formation in the habits of a specics of the Coregonus.
was for a long time a difficult matter to discover the reason for this su?’
mer run on the shore, if, indeed, it has yet beeu correctly accounted for
The contents of the stomach were fouud to be the same as at othef
seasons of the year. It was not probable that the white-fish was al
exception to all its congeners of the Salmonoid family, and preferret
the warmer temperature of shallow water to the colder waters ontside
Besides, the scbools of white-fish were always found to leave a regio?
where wide arcas of shoal-water existed as the heat of summer advanc®™
The theory adopted to account for this swmmer visit to the shore V2
that the calin, quiet weather of the summer mouths, from the slight ai¥
turbance of the surface, prevented the amount of aeration to the wate!
that oceurred at other seasons of the year, and the fish sought the Sh‘?rc
where the splashing ou the beach and sand-bars supplied the water V!
the requisite amount of air, just as other species of this family of fisbe
delight iu rapids and falls, because the breaking up of the masseS 0
water supplies it with a large amount of respiratory gases.

In waters like Lake Erie, where, according to the lake-survey 8he
temperature attains as high as 759, the white-fish seck the cooler dee?
waters-iu the sninmer, and I have not learned of a migration upon t‘
ghore at any point, they, perhaps, preferring a less amount of aerati®
to a high degree of heat.

The fact that in the mouth of August the white-fish of the Sault Ste:
Marie Rapids leave the river entirely, and do not return until in Septe
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ber, Weakens the force of the theory that the aeration of the water
'€ Decessity that brings them to the shore of the lake in the summer.
84;’0538801- Agassi:z, il'l his tour of the north shore of Lake Super.ior, J:n
the l,notutl]]d t;he white-fish scarce along the shore aud at the m!)lds, in
Hlostl tl_ot August. Amfmg th'e Apostle Islands, L‘ake‘Supenor, and
this SL"I;) thc' deeper portions of the‘lakes, no scurglty is observed at
°0alir.; son of the year. At the ra-l?lds they so entirely abandon the
. 'ained ﬁl.ll Allg}lst that the supply of ﬁs.h for the hotels has to be ob-
om Point Detour, at the head of Lake Huron.
1;1‘:1\{1“ a ('liSpll.th poi.nt; among the Waukegan fishermen whether .t-he
2t inon was directly in from deep water or along the shore. The t‘uct;
an ;mxs‘ome instances, the schgols of ﬁslf struck the nets at one point,
Wag Lho’l wards entered the bets in s.uccessxog u-lon.g the line of the shore,
thag, y l‘\ght‘ by.mu.ny to prove a httorn'l mxgx-atmu. But the fact was
Shop, all lll{clll}oo(l, the advance pprt.xon of a scl‘lool woulQ touch the
¢ at some point and then move in either direction along its line.
ellgl};ll;esellce ot large w‘hit.e-ﬁshes in pumbers at certain localities on
Aty o shore of Lake M}cln'gan, of a size that' are never ta?;en a.t ‘other
nge 1 the lake, wguld indicate a local habit, with no disposition to
rough long distances.
lerz(?t],ler obscrvati(.)lf, sustaining the probability of this, is the fact that
Ao fdle many localities ou the lnkc'\s where the pound-nets, a few years
» tound prosperous tishing, and in the first few years took the white
, m_“l‘l lil_‘eut ubund%mce, but found afterw:‘u'ds‘ a (lec:reasc trom year t.o
Negg Stillll the'loca-llty was z.tb:uldoned, while fifty miles away the busi-
m continued successtul.
llfilfn\lveu.km)\'vn 1?(.;;11 inst'}uct-‘s of.t-he s:‘ﬂn‘)on would, to a slight extent,
_the probability of like instinets in its related gencra.
Oca“(;ieu‘cb that certain types of 't.hc whito-‘ﬁsl} are peculiar to pm‘ticulz'mr
Ral)ids b’B as the north shore of Luk({ l\Il(:l.llgal'J, b‘he Sault Ste. Ma-n‘e
'“'Ollgl,l f\(:h(}\\’ﬂlﬂlﬂ ‘Buy, on Lak(?' Superior, 111(11.cates a loeal hiabit
. abliShltl(l-nnyl;‘;enerat10n§ until certain chumc?ers of a race have become
ti coﬂsts‘ud. The same fact has been stated for the shad on the Atlan-
e(;:: :Wervations made in 1871, perhaps indicate the opposite of all
s0Ing statements. .
0y, L 210 carly part of the scason there had been very few fish caught
"‘lldswesst shore ‘01‘ I'Jnko Michigan, between 9111(;:1.{;0 :u’ld the Door
w lit(; . outh ({t Chicago, z'mt the 'mouth of Calumet _Rwer, the run
5 OfJ- Ish was in excess qt :my.thmg bad for years. Bnt, about the
a8 g )lj.no,, tl}e schools of h‘sh left Calumet, and a few days ]utgr there
t iftstuded improvement in the catch ‘at Evanston. - About June 22,
ing tﬁt \j\’uukegun peg;xll to be ll‘ea.vwr than they hi}d been befor.,e.
e first week of July the fishing was observed to improve at Mil-

u . !
Is"lnse’ Manitowoc, and Buailey’s Harbor, and, o little latcy, at the Door
“uds,

D

Juy



48 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

The coincidence in dates rather indieated a probability that the sainé

schools of fish that clogged thenets at Calumet during six or seven wee kS
had ranged northward along two hundred and sixty miles of ¢oas”
Still, the effect on the fishing would have Deen the same if it had bee?
the migrations of schools of fish from deep water at thesc points i 0
the shore.

In order to obtain a definite knowledge of their habits in this partic®
lar, metal tags, with numbers indicating the loeality, were distributed ta
fishermen at twenty points along the lake, to be fastened to the fins 0
live fish, which were then to be released,  Instruetions were at the same
time sent to all fishermen to renort the capture of fish bearing thes®
marks, and the distances from where they were taken to the point of de
partare would indicate the extent of their migrations. It is thonght th?
but few of themn were used. A similar proceeding was atterward carrie
out by Mr. George Clark, of Heorse, on the Detroit River, but none ¢ ,
the fish were ever heard from.

Some of the fishermen of the west shore assert that, after sovert
storms, eneroaching on the shore, and muking the water muddy 1or ¢
long distance out, when the storm subsides there is a heavy deposit 0
mud on the bottom, and that the white-fish abandon the loeality for &
time, becanse, as they suunise, their food is buried in the sedime™”
On the contrary, after ordinary storms, there is generally an impl‘O"e'
ment in the cateh of fish, probably for the reason that the great acratio?
of the water renders them lively, aud incites them to move about.

The migration trom the southern portion of Tuke Michigan is of yeﬂrly
oceurrence, about the middle of June, and is, without doubt, (m(f-usiol.le(
by the large extent of shoal water becoming heated. The same thip
oveurs in Green Bay, and in the shoal regions of the western end 0
Lake Lrie. ’

The migrations into shallow water, and up certain streams, in the fl)
of the year, for the pnrpose of spawning, will be considered farther o
This migration, and the suminer visit to the shore, ave the general -
grations peculiar to thewhite-fish, while the departure from shoal re: .
gions in summer, and from certain localities in August, are local P€°
liarities. 0

(22d)y The habits of the white-fish dwring the Sp((1,0)2‘1:”_(]-.8’0((8()Il.—"Th.
anadromouns habit of the salmon is shaved by their relatives, the ()’4)7'0.’10{11Z
to a considerable extent.  Several species are known to ascend the 1l
ers of Northern Asia and IBurope, from the Arvctic Sea. Theso migr¥
tions, as described by Pallas, though they have not, perhaps, i“'a._
species, a close relation to the time of spawning, in a few are quite ev
dently for that special purpose; as, in his Selmo clupeoides, UO"L’!/‘”W
merkil of Gunther, he says they ascend the rivers during the antun?
and return again when the ice forms,

Others live indifterently in fresh and salt water.  There are spe
in the National Museum, of white-fish collected by the late Mr, Dre?
from Hudson’s Bay. Some cight or nine speeies of the Arctic yegio®

cimen.
xJer
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aR1:e found in both salt and fresh water. The Coregonus quadrilateralis
“'hw of Lakes Superior, Michigan, and Huron, was found by Richard-
I in the Arctic Ocean.
i tohe white-fishes, throughout the larger portion of the lakes, come
shallow water, to deposit their spawn, about the middle of Novem-
T, Just at the time when the salmon-trout has finished spawning and
l‘tturmng to deop water. At this season they come in from deeper
ater, in vast schools, and are taken in large quantities by thenets. A
Hotmn, prevalent among the fishermen in some localities, that the.
“ale 11%}1(* arrived first, and were followed, a few days later, by the
llale, Was not confirmed by my observation.
the bottoms on the spawaning-grounds vary in character in different
°Ldlmes rock, sand, clay, and mud being used indifferently {or the
Spaw llllln beds.
he depths at which they spawn range from eight feet to fifteen
o 1‘01116 the larger number probably spawning in depths of about
‘gl op tul fathoms.
In the Sault Ste. Marie River, and in the Detroit River, iu the fall
Le year, they congregate in great numbers, for the purpose of spawn-
Inga number of rivers emptying into Green Bay, the white-fish
8 formerly taken in abundance, in the spawning-season. Saw-mills
Te Dumeroas on all of these streams at the present day, and the great
uantlty of sawdust in the streams is offensive to the fish, and has
s them to abandon them. In one or two rivers of the north shore
ake Michigan they are still found in the antumn.
ho Micmpu,otcn River of Inko Superior, on the anthority ot Major
g, who commauded an expodition to this region in1823, and George
aruhton Esq., of Montreal, Canada, formerly of the Hudson Bay
“lpauy is a tavorite spawning-ground of the white-fish, The Nepi-
Son Rl\'er, which our steawer cutered while returning from the north
e of Lake Superior, about the middle of October, was said to con-
iy Schools of white-fish, whizh had probably entered the river for the
llI'Dosse« of spawning.
here i5 o probablhty that there was a time when the white-fish
tl: endeq mauy of the clear rivers of the northern lakes, though that
S was a universal habit is not probable, at any rate since the white
4 has been in the country. :
1‘0 fishermen, with their gill-nets, follow in shore the mlgmtlou of
White-fish in the month of Octobu,aud a few days before the middle
OVGmber the spawn is ripe in a fow fishes, and by the middle of the
Uth is runving freely, so that boats and nets are covered with the
tle“"l and milt. Just at the time the ova are bogmnmg‘to rxpen
for ¢ lake. trout, Sulmo namaycusk, has finished spawning, and is leaviug
deep water. The white-fish continue to spawn until the last week of
Vember or the first week of December,when they, too, leave the shore
Seek deeper water.
S. Mis, 74—4
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In the Detroit River, where there were fine opportunities for obser’
ing the fish at this period, owing to the advantages afforded by Mr.
George Clark, of Kcorse, we found that the fish ascended the riveéf
about the last week of September, usually following the same cours®
among the islands vear after year. Mr. Clark’s observations on t 6
migration of the white-tishes had discovered that they ascended@ muc
farther years ago than they do now. They are still taken as high up 88
Cottrelville, twelve miles up the Saint Clair River. None have bee?
caught above this point for many years. It is a singular fact that t"h"
white-fish are not known to descend from Lake Huron into the SaiP
Clair River. This is established by abundant evidence from continu®
fishing at Fort Gratiot, where Mr. Clark, between the years 1830 a8
1842, took large quantities of the wall-eyed pike, Stigiostedion america™®
taking frequently onc thousand barrvelsin a ycar. The catch of white
fish amounted to an occcasional supply for his own table, except aftef
long-continued storms from the northward, when the fish sometimes €%
tercd the river in schools.  They were never found in this portion of the
river in the spawning-season, )

Thesame fact is claimed by the Indians in the Sault Sainte Marie Rive)
that the white-fishes of the Iuke above never descend the rapids, Wl
the white fishes of the river, it is also asserted, never ascend to Lﬂ’k'v
Superior.  There is not as good evidence for the truth in this locall ¥
as at IFort Gratiot; still it may be tbe casc.

Examining the fish on the 30th of October, it was found that the spa’!
of the white-fish was hard and firm, with rarely a fish approachi?
ripeness. ) )

On the 1st of November, in the picketed pond, where the fishes 810
inclosed, numbers of fish were scen jumping from the water, princip®
the herring, who take delight in this exercise at different seasons of t
year. Oeccasionally a whitefish threw its bulkicr form above the surfac®

On the 8th of the month Mr. Clark and I were out on the pihuo
surrounding the pond, and found the white-fish jumping in numbers, s.'
that there wgs a continual gplashing of the water., They almost up!
formly jumped in pairs, and we could see quantitics of spawn in the W&
immediately afterwards, which rapidly sank.

Mr. Clark and I both succeeded in capturing a pair in the act 0_
leaving the water, and found male and female with milt and spawn* u I
ning freely. Mr. Clark made use of a fine wire scoop as the pairs of sf
.disappeared from the surface, and almost invariably took a quantity
spawn from the water. -

The males were uniformly smaller than the fomales. I succeeded 116
catching a pair in which the female weighed seven pounds, and the M® 1}
who escaped before he was weighed, did not exceed one and & %
pounds. . 0

November 9.—1 again saw the white-fish jumping from the water ’1
the evening, almost uniformly in pairs. Rarely there were three leap®
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tOgether, one female and two males. In the pairs there was always
a large One, evidently a gravid female, and a smaller one, the male.
At thig 8eason of the year it is easy to detect the difference in sex,
® abdomen of the female being swollen and rounded, while the males
*¢ leaner and ay gular in the abdominal lines.
Saw by long watching that the males were worrying the fefnales.
_°Y seemed possessed of strong sexual ardor, and followed the female
With Dex‘sisteuee, keeping close against her and with the head about
ven with the pectoral fin. Driven by the persistent attention of the
Iflale the female arose vertically, he following, and she making a con-
Vilsive effort to escape, the water being from three to ten feet deep,
h_e)’ threw themselves together above the surface, and the spawn and
1t wepg emitted at the time when, from their position, their vents were
aPDroximated. The spasmodic fluttering and effort observed sug-
Besteq g, Sexual orgasm. At times I saw them moving rapidly beneath
® Water in the same close contact, and the male with his snout even
Vith the pectoral fin of the female, often turning together with the white
e belly upward as she turned and twisted to escape hini Oft(.m a8
€Y eame out of the water they would fall apart in different directions,
the male invariably turned immediately in pursuit, so that I was led
-80 think they were monogamous, as is the fact with their relatives the
Aoy a5 the speckled trout. '
Ovember 10.—The white-fish jumping in great numbers toward sun-
In most instances, when near by, I observed a quantity of eggs,
APs three hundred or five Lundred, emitted at once. The milt of
® Male did not discolor the water. '
. 8 8ame actions occarred as before observed, springing vertically
Sigem the water with a spasmodic, fluttering effort, the male’s head oppo.
u ' the pectoral fin of the female, turning together beneath the water
Uil both abdomens showed upwards. Occasionally three sprang above
® Burface together., Sometimes the pair fluttered along the Sl_lrfa-ce to-
Sether for 4 Jon g distance. o .
1 , Jvember 14 and 15.—Went out to the pond at inidnight, and again at
Yclock &, m,, and found the whitefish jumping. The fact that they
Cae Quiet in the day-time, previous to 4 or 5 o’clock in the afternoon, ind‘i-
h ®8 a parallel habit to that observed by Seth Green, of N-ew York, in
‘lnl's ad, they, as he asserts, spawning prineipally in the mgh.t, though,
ke what was the case with the shad, we had no diffleulty in finding
Pawners iy the forenoon with the seine.
il OVember 18.—The fishing stopped all along the river. . Visited t-lie
Whi:d'\ Cold, strong wind from the southwest.. Thermo.meter 260, No
Dilin(;hsh to be seen in the pond. A few herring coursing around the
SONO"embcr 19.——Same as yesterday; no white-fish to be seen. Caught
N © of the herring with the dip-net; found their spawn still hard and
: 3 their stomachs were full of white-fish spawn, Mr, Clark and I

Perh
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took a boat with two men and dredged in the river, obtaining a quar
tity of white-fish eggs. Nearly all were dead. Afterwards dipped &
guantity from the pond, nearly all of which were dead.

Nowvember 20.—Made another visit to the island. No white-fish seel
in the pond. Cold, freezing weather.

- On the 24th and 25th of the month, while at Sandusky, Ohio, pumbers
of white-fish were found with the spawn in different stages of ripeness’
though a majority of them had spawned.

After spawning, the abdomen of the female fish is somewhat flabby
and wrinkled, and the fish is undoubtedly relaxed and weak; but nob
to the extent that the salmon, as well as certain other species of @0
Coregoni, are said to be reduced. The male shows but little indicatio®

of weakness. , "
A series of ovaries were preserved from fishes of different sizes, and

count made by weighing the entire ovaries and then counting the egét
of g definite fraction, and calenlating from it the number of the wholé:
Accurate scales were used for this work, and the table may be relié!
upon as correct :

REPORT OF COMMISSIONER OF

"

Lo sy - Weight of Number of

Weight of fish, ovarics. eges.

—_ ———— - p— —— e = /

Ounees.

2 POUNS. . i iie i eeiece e aoan 54 21,229
25 POUNBB ..ot ieii i 7% 283,500
4 POUNABL.cceinuiice e e eeieeinense suaanesanes 16 48,000
7dpounds. . .eool oo i liiiiieeeeaan. 25 66,606

. B S

This makes an average of about ten thousand increase for every ad-
ditional pound weight in the fish, which is precisely Mr. Seth Green®
estimate, from his observatious in spawning white-fish. Considerabl®
variation in the weight of an equal number of eggs was observed, d,e'
pending upon the stage of development at which they had arrived 1*
the ovauries,

Daring the spawning-season, the fish from
have very little in their stomachs.

(22 e.) Hubits of brook-trowt during theb
those of the white-fish.

A comparison of the habits of the male and fewale white-fish with
those of the trout, Salme fontinalis, and of the salinon, is interestiBf’
from the entire difference of' their conduct toward each other, and the
manner of depositing the spawun.

The male brook-trout, in his behavior to bis mate, is a cavalier of tho
first order. IHis colors are at their brightest, and his fresh and brigh
appearance makes him one of the handsomest inhabitants of the nortl”
ern waters. Instead of driving the female and annoying her with a DeF'
sistent worrying, as is the case with the white-fish, his whole wooing

the river were found %

. ith
reeding:-seuson as compured wit
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222 tlil::l’lstul'iolite attention and the gentl-est o?‘ pex.'suasions. He moves
rests ua‘i Y to a}ld fro before her, pa.rad}ng h_ls bright co}ors, whxl.e she
o Dre(i tetly, W}bh her head up-stream, vibrating her fins just sufficiently
vent floating down. . - :
rlyhlile.at Mr, .II'. F. Dousman’s breeding-house, near Watérville, Wis.,.
o 0 the wx'uter, I had the opportunity of observing tl}e habits of
Sl)otout ou their spawning-grounds. A pairof large trout had selected
i, near the bank of tbe stream where the water was about ten inches
Waspél The female had fanned the gravel with her tail and anal fin nnFil it
of her‘&an and white, and had succeeded, by strong sweeps and flappings
candal fin against the bottom, in excavating a cavity in the bed
8ravel, .
eftef‘dmber 14.—A pair of large trout were frighte.ned away from their
“’illods I came to the edge of the banlk. Concealing myself behind a
econ“"l{usl'l I wat-ch.ef'l _their movegnen.ts. The male returned ﬁrst?,
Cleg, n?ltcrlng t.h(.a VICllflty, and sapsf‘ymg himself that the coast was
st » 8pent a hz‘ut-hour in endeavoring to coax the female to enter the
uﬂ\§:11'She’ resting half concealed in the weeds a few feet away, sqemed
" ,]l Ing to be convinced that the danger was gone, and he, in Lis full
Tubi }t colo'rs, sailed backward and forward from th(} nf’asb to ?us mate,
elo Ing himself against her, and swimming off again in a wide circle
8¢ along the bank, as if to show her how far he could venture with-
ut ﬁllding danger. She finally entered the nest.
ecember 15.—Carried out » buffalo-robe and shawl to the top of the
Ume, peay- the head spring. IFouud a pair of trout iu possession of a
tl?sn They fled at sight of me, and having got comfortably scttled in
¢ Tobes, I lay quietly for fifteen minutes before the male approached.
¢ 8wam dircetly over the nest, and examined in the viecinity for a fow
ec(mds, and then swam off to find his mate. "A close observation de-
m:{'ed a scar on his side, possibly received in a battle with some other
8. It served as a very distinct mark to identify him among others.
© returned to the spot once, driving off another male before she came
ang hi‘m. They moved along in the vicinity of t-h(‘a nest, she turning
in 8witnming away for a short distance once or twice, and he attend-
g ‘her devotedly. She finally settled in a nest about five feet from my
v?:lltion. He drove away a sinall trout several times without any very
am‘e{lb demonstrations. She soon began to turn in the nest as if ex-
anm}ﬂg its condition, and again settled quietly, keeping up the slow
ag lnlng movement with her tail, the anal fin brushing the pebbles
Arge as pigeon-eggs that were in the cavity.
8trilg'on after she rolled on her side, made three contulsive flutters,
ang lng the pebbles with her tail,and sending up a little cloud of gravel
in Sand. Immediately afterward she turned short round, as if look-
e% 3t the condition of the hest, or its contents, and once I thought I
ayected her in taking some gravel, possibly an egg, in her mouth. She
Testing quietly on the bottom for a short tine, while the male played

8
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back and forth around her. She moved away from the nest after ?
while, visiting some nests in the vicinity that probably contained t ? '
eggs of other trout, but soon returned to her own nest. The male?
tended her very closely, and, as they yeturned to the nest, resting for &
second near her, he curved his body slightly, bent the dorsal fin to on
side, and with his body strained to rigidity, a slight tremor was?
served, and he again moved away. About once in ten minutes the flut
tering occurred on the part of the female; a little cloud of sand was
stirre® up, but I looked a long time in vain for an egg. At last 0{10
was thrown upward with the sand, and the male coolly swam toward ¥
opened his mouth, and it disappeared down his throat. His oft-rec_ur'
ring rigidities and tremors seemed to have no speeial connection wit
her throes, or the possible emission of eggs, which I suspected at t-hes_’e
times, though without any evidence of sight. ¥le was very brave ul
driving off the males that approached, but one large one came twices
while I was watching themn, that he did not attack, but swam in petwee”
him and his mate several times, with an evident intention of keeping
him from her. The stranger, however, in both instances placed bimsé
near the female, and the same curving, and rigidity, and tremors wer®
observed. .

The last time the rightful groom swam away with the stranger, who
gave him several punches with his jaws. The evident intention of £ho
former seemed to be to entice the intruder away from the nest. 1@ ¢
corted-him off for a long distance and returned again to his mate. After_
three hours’ observation of similar maneuvers, I left them to pursue, up
disturbed, their singular actions. ‘

The whole conduct of the male toward the female was a continued seric?
of caresses. Ile spent his whole time in circling around her, rubbi"g'
against her, and wheeling away to return again, and exhibited ever)
evidence of jealousy when other males approached. No violence to tP
female was offered at any time by her mate, though Isaw him twice
her gently while the strapger-trout was near, as if communicating to ber

Seth Green, who has occupied hours in observing the movements 0
trout, thinks the whole movements I had the fortune to observe, wer?
merely the usual actions of trout just gubsequent to the time of spﬂ""n'
ing, They serve, however, to contrast the conduct of the male towar”
the female with that of the white-fish. Mr. Green says that occﬂSi_""‘
ally when the female tries the patience of the male too long in refust?
to enter the nest, he suspends moral suasion for a time and hurries
toward the nest with a vigorous use of nose and jaws. A vertical move:
ment over the nest, and occasionally the pair locking their jaws
gether, as they rose, was what Mr. Green observed whenever the egs
were emitted by the female. ‘ ' )

The brightness of the skin and colors, the white margin on the und?’
fins, and the comparative thinness of body, distinguish the male at b
spawning-season from the female, who is dark-colored, the outer I
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of the under fins tinged with blue, and the abdomen swollen at this
period.

(22 1.) Development of eggs and embryo.—It has been proven by repeated
observation by fish-culturists that the higher thetemperatureof the water
in which the eggs are placed the more rapidly the embryo fish develops
within the egg, and the sooner it escapes from its inclosure in the shell.

The temperature of the succeeding months after the spawning-period
probably regulates to a considerable extent the time of lmtchlug of the
white-fish in the lakes.

On the 11th day of April, at Ecorse, on the Detroit River, I \131ted
Grassy Island in company with Mr. George Clark. The inside of the
bag of a seine was lined with millinet 4nd dragged in the river, bringing
ashore a great quantity of mnd and the small forms of life inhabiting
the bottom. Sifting and washing out the mud resulted in finding one
little worm-like fish-embryo, one-half inch in length, which I at once
suspected to be the specimen sought after. Other attempts with the
seine failed entirely from taking any more.

Mr. Clark then proposed that we take a boat and search carefully on
the surface for the young fish. Taking a pail and dipper, we shoved off
our boat, and Mr. Clark pulling very slowly with the oars, I hung over
the gunwale, and in a very few minutes found a little, active fish swiin-
ing with his head at the surface, and captured him with the dipper. He
proved to be identical with the one taken with the seine. Inthe course
of half an hour we captured forty, all of the same size and state of de-
velopment. Most of them were taken within five or six inches of the
surface, though they were frequently seen coming up from as far belo.w
a8 they were visible, They were nearly white, with a pair of large black
eyes, wero very active, moving continually, propelling themselves with
a constant motion of the tail, and swimming with the head up and the
body depending at an inclination of about fifty degrees. They seemed
apprehensive of danger, and turned quickly from the dipper when it
came near them, occasionally escaping. They had no gregarious instinct
whatever, and though occasionally taken in pairs it was probably an
accidental circumstance.

On April 14 we again visited the island and canght a nunber more of
the young fish.

A few days later Mr. Clark and I visitod the breeding-house of Mr.
N.W. Clark, of Clarkston. He had put down a large quantltv of white-
fish ova in November, and had taken the water flowing gver the eggs
from a pond that had remained frozen over nearly all the winter. -The
temperature of the water had remained at 34° or 339, and the young
fish bad begun to hatch out on the 1st of April, and about the 9th or
10th were all out of the shell. This temperature is probably much
the same as Detroit River at Ecorse, sixty-eight miles below Lake
Huron, the current flowing at the rate of two miles per hour.

The appearance of the umbilical sac in the specimens from both
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places, made it evident that they were of about the same age, and'iﬂflif
cated the fact that in waters that are frozen over throughout the Wi
ter the young white-fish escape from the egg about the first week ¢
April. '

The temperature of Lake Michigan, Huron, or Superior prob&b]y
‘does not descend below about 40° or 43° in ordinary winters, and the
young fish would De likely to make their appearaunce a week or w0
earlier. .

The young fish lived in the glass jar of water two days, were f-he_ﬂ
transferred to an eight-ounce bottle, and, carried over thirty hours by 1‘5“.
and steamer, and did not arrive at their destination, Waukegan, 11}"
until thirty-six hours after they left Bcorse, Mich. They were all w
good condition, and were placed in a quart jar of fresh water. Ther®
were thirtcen of them altogether.

April 19.—~The young white-fish are very vigorous, and arve in cov
tinual motion. The water has been changed onco.  Although the yo!
sac has not diminished, thoy act as if secking food in their movemont3
around the jar. They opon their mouths very wide. Oecasionally
they take in dust masses, and ¢ject them again as if they were unp? -
atable. :

April 21,—Umbilieal sac in one individual diminishing.

April 22,—Umbilical sacs reducing rapidly.

April 23—Yelk-sacs boing rapidly absorbed. The membrano on th¢
anterior part of dorsal line i8 also slightly diminished.

April 24.—The umbilical sacs becoming minute. The fin-membrab®
anterior to position of dorsal becoming absorbed. At the center of £h®
anterior ventral section of fin-membrane, a slightly opaque white spo
is apparent. In front of the anus, and on lower half of caudals ar
similar oucs. 'The color of the head is assuming & greenish tinge.

April 25.—The globule in anterior part of yelk-sac has become divi ¢
up into nitgterons smaller globules, scattered like beads, or more 1iké o
row of bubbles, through the length of the sac. When they open the!
mouths the gill-arches show quite distinctly. Jxerement voided P’
some of them. . o

April 28.—Umbilical sac entirely absorbed. Itirst dorsal fin becolﬂ'u;"
well detined. TPosterior section of dorsal membrane contracting.
cation of caydal slightly indicated. d

After an absence from home of six days, I returned on May 6 tO ﬁge
only one alive. A brown confervoid growth had developed in
water, and the young fish, attempting to swallow it, always got it ont®
gled in its gills, and soon died. o8

In my absence I visited Clarkston and purchased for private I)M'mly
from Mr. N. W. Clark one thousand young trout, which I brought Sa{eﬂe
to a brook two miles north of Waukegan, Ill, Mr. Clark gave meé Oly
hundred and fifty young white-fish, most of them with the yelk-8a¢ on )
partially absorbed. The difference in temperature evidently made 80
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qlﬁ'erence in the rapidity with which the umbilical sac disappeared, as the

30‘“_‘8‘ fish I had carried home were in the same stage of development,

ﬁsll)ln'l 14, a3 when I had visited Clarkston previously. Now, May 1, t}xe

I Mr. Clark’s troughs still retained considerable of the sac, while

O the 28th of April the young fish in the jar had lost it entirely. The

2 had heen kept in a moderately warm room, with a temperature of

Aboug, 639, while the water in the troughs at Clarkston flowed from a

bong thqa¢ had Leen covered with ice until within a few days previous.

(232 9.) Fooa of embryonic white-fish.—The young fish rcached Wauke-
' in safety, and were placed in five quart glass jars, and an experi-
ent begun in attemptin g to supply then: with suitable food. A num-

ered label was pasted on each jar, so as to keep them distinet.

Nowing that the larger white-fish fed largely on crustaceaus, an at-
S0Pt t0 foed them on food of this character was thought worth a trial.
*ew eraw.fish were procured and pounded to a paste, and small por-
'8 put into jar No. 1; the young fish ate it readily. They were fed
. Uight, and the next morning every oue of them was found to be
“ad. Jar No. 2 was supplied with bréad-erambs, and the fish were

Seen to take small particles in their mouths; they did not die so sud-
Cbly. Jar No. 3 was supplied with sweet eream, but no evidence was

Wordeq that the occupants fed upon it. A quantity of rain-water was

*Xposed to the rays of the sun for the purpose of geuerating minute
Oty of life, and a teaspoonful was poured into jar No. 4, morning and

\Y Cuing, iy hopes that their proper food was of this character. In jar

0.5 g variety of food was provided, dry fresh Dbeef, milk, boiled

potato, and bread. The crumbs of bread and the serapings from the

"?ef were all that the fish were scen to take into their mouths.. They

®d, one after another, very rapidly, and in a few days all were dead.

. here were other things unfavorable to them, in these experimet.lts, be-
es the lack of theirnatural nourishment. To condnet theseexperiments
a'vorab]y, they should be placed in a large vessel, and a streain of fresh

ater should be supplied constantly so that the water should continue

lll:e aud the production of coufervie ba avoided. This difficulty of pro-
Olfl“"g a suitable food for the young white-fish has been the experience

the few fish-culturists who have hatehed them.

A set of specimens representing young fish from the Detroit River,
o tho troughs at Clarkston, and from the jars, were presoerved in
al._eoh01 und snbmitted to Mr. S. A. Briggs, editor of’ the Lens, Chicago.

letter from Mr. Briggs contained the following:

: % CHICAGO, May 28, 1872.

“My DEar SiR: The four vials containing C. albus came duly to

4, anq have, with the aleohol and water in which the specimens were

I'?‘sel“’(ad, been carefully examined.

. The intestines of specimens No. 77 and 78, from Olarkston, wero en-

X ely destitute of organic matter recognizable under a powér of 400

far, which ought to be ample for the purpose.



58  REPORT OF COMMISSIONER OF ¥ISH AND FISHERIES.

“Those of specimens 76 and 79, from Detroit River, contained numer:
ous specimens of two species of Diatomaceer, viz, Fragilaria capucind
and Stephanodiscus niagare. The former is a filamentous form which
grows very abundantly in our lake-inlets attached to stems of lilie®
The latter is a large form which, from its peculiar build, contains co%
siderable nutritious material.

“Very sincerely, yours,
“8. A, BRIGGS

(22 L) Rale of growth of whiic-ﬁsh.——l"m-thcr research for the yollug
fish was unavoidably delayed until the 1st of July.. Towards the en
of June, from a seinc-haul at Waukegan, a specimen of Coregonus albwd
measuring eight and three-tenths inches in length, one of C. qnadril(‘-t’
eralis, measuring seven and four-tenths, and onc of Coregonus harengt®
measuring three and four-tenths inches, were obtained.

At Sailt Ste. Marie, Mich,, on July 2, with an Indian in pireD
canoe, the vicinity both above'and Dbelow the rapids was explor€
in the current and in the still water and albng the shores, to find tl}G
smallest grade of while-fishes that were to be bad. Along the shore, i
the sharp current, schools were found of which the smallest taken meas’
ured four inches and nine-tenths, and the largest six inches and on?
tenth. It was quite evident that they had all been hatched the game
season. Another excursion in the birch resulted in nothing materially
different. The minimum measurement of the next grade taken wab
eight inches and three-tenths. ) ]

At Shoal Island, one of the Apostle Islands ot Lake Superior, a. whlt":
fish was taken from the pound-net about the middle of August, meast’
ing six inches in length, and another measuring six and oue-half inche®

On the 3d of December, at Point Edward, Canada, at the outlet
Lake Huron, two specimens of Coregonus albus were obtained from a sei“cj
one measuring six inches and cight-tenths, and the other seven ineh®
and seven-tenths.

It is very probable that the Shoal Island fishes of August and the
Point Edward ones of December 3 were the larger-grown judividaa!s
of the same generation as those taken at Sanlt Ste. Marie in July.
diffienlt point to decide was in what year the beginning of this gellera"
tion should be placed.

The only positive data with reference to the growth of white-fishy
found in the observationsof Mr. Samuel Wilmot, ot Newcastle, Ontari®
in charge of the government hatching-house of Canada.

Mr., Wilmot reports that in November, 1868, he placed a quantity 0
Spawn in the hatching-troughs for an experimeut, and in the followiBe
March and Aprila large number of young fry made their appenwﬂae";
He failed in finding food adapted to the young fish, but a number t .
escaped through the screens were carried down to a small pond whef
they scemed to thrive and soon became well-developed young fish.

are
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the onth of September they were exhibited at a fair in London, Can-
;Z;:.h They were then about five inches long. In December the young
ad attained the length of seven incles.
M. N, w, Clark, of Clarkston, Mich., visited Wilmot’s hatching-house
n 1871, and in an address before the house of representatives of Michi-
8an, sajq . ‘“Enough is known from the success of Samuel Wilmot, Esq.,
?f Canag a, to sustain us in the assertion that they (the white-fish) increase
n Weight about three-quarters of a pound a year, as those he had when
Ve saw them, last January, we judged to have weighed about one and
d 'qllilrter Pounds, being then abont eighteen months old.” .
€8e are the only records of observations of the growth of the white-
8 and evidences of this character are the only ones of any value of the
Tate of growth. N
- An attempt was made several times from large lifts of fish lying. in
'® fish-shanties to arrange the ditferent sizes of white-fish in series
Vith the hope that some evidence of the rate of growth per year would
Tesulg, g was always found that the row of fishes, from the larger to
¢ Smaller, assumed the form of a spire-like pyramid, and a ¢ straight-
tdge laid at their heads would have touched the noses of every one in
© Series, and on the opposite end it would have touched every tail, so
Perfectry regular was the gradation.

Was difficult to believe that the white-fishes, of from necarly five
Ucheg tosix or seven, had attained these dimensions in three months from
8 little half-inch embryos of April and May, though none of less size
°Te found with the most diligent search.

T, '\Vilmot’s young fish measured about five inches in Sgptember
‘?’1 four months old. Experience has proved that there is a more
~apid 8rowth of the young trout and salmon afterwards than during the
two months, The observation on the -development of the young
White fig), from April to the first week of May showed the slightest per
“®Dtible difference of length and bulk, If wo assume thent to be the
Sh of this. scason, then they had increased ten times in length in two
Ulonths, brecluding the possibility of a more rapid growth afterward.
i I8 altogether probable that the fish measuring from four to seven
UChes iy July were those of the previous season’s hatching, and about
“Xteon nonths old. 1t is equally probable that the I’oint Edward fish
Seven inchesare those of the same scason, as thefivemonths intervening
€ 1st of July and the 3d of December shonld have produced considera-
the gr(}Wth. To confirm this opinion we have Mr. Wilmot’s statement
3t hig Wwhite-fish had attained the length of seven inches in December-
8¢ cvidences of the rate of growth are the only conclusions we
been enabled to adopt with reference to the size attained at differ-
Wh‘ages. Nor does this decide the average size of the growth of the
lte-fishes the first and sccond seasons.
very excellent opportunity of observing the sizes attained by the

g

haVe
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brook-trout at different ages, was afforded at Mr. H. F. Dousman’s
hatching-house at Waterville, Wis,

There is a more uneven growth in the trout of the same season than
among any of our familiar domestic animals, such as sheep, pigs, or
chickens.

Mr. Dousman’s fish of the season, hatched in Janunary and February,
measured at the time of my visit, October 25, from two aund oneshalf to
five inches in length; while his trout of the previous season, about
one year and cight months old, were from seven to fourteen inches in
length.

Mr. Dousman js a large feeder, supplying bis fish with food regularly
twice a day throughout the year. He has the most perfect arrangements
for keeping his fish of different ages separate, as there is no possibility of
their getting together other than being dipped out of one of the box-
flumes in which they are separately confined and dropped through the
trap-door of another.

The same great variation is found to occurin the parr and grilse stage
of the salmon, and is probably the case with all the species of the Sal- .
monoide at all ages, the lake white-fishes included.

(2214.) Averagesizeof mature fishes.—The average size of mature fishes,
in different Jocalities, varies greatly. The white-fish of the region of
the Apostle Islands is a medinm-sized fish. The entire cateh of the nu-
merous flsheries in their vicinity should not be estimated higher than
one and a half pounds for all the fish marketed.

In Thunder Bay, on the northern shore of the lake, a lift seen in
October contained fish that averaged about the same as at the Apostle
Islands.

Mr. George Barnston, of Montreal, a naturalist, counected in former

times with the Hudson Bay Company, says, with reference to the white-
fishes of Michipicoten Bay and River: “The produce of our own seines
and nets I always regarded as composeid of onc species of white-fish,
and the same as that caught everywhere in the lakes,”
. A large type ot white-fish is reported from localities in the western
half of Lake Superior, taken at certain seasons. Mr. E. Alvord, of San-
dusky, Ohio, took a white-fish at Madeline -Island, one of the Apostle
Islands, weighing twenty-two pounds and a half. Stories, not well
authenticated, of specimens weighing twenty-four poundq and over, are
common on Lake Superior.

In White-Fish Bay a type of white;fish is taken, said to average very
large. A specimen was forwarded to Buffalo from this locality, this sea-
son, weighing twenty pounds.

In Bachewauna Bay, opposite White-Fish Point, Mr. Barnston speaks
of the white-fish as longer, and much thicker and heavier, than those of
Michipicoten.

At the foot of the Sault Ste. Maric Rapids the Indians fish in the swift
carrent, from birch canoes, with large dip-nets, taking a type of white-
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Ssh, in large numbers, that will average four pounds in weight. A~
ppeCImen was obtained of one of them this season weighing twelve
Oungg, '

The white-fish from the greater portion of Lake Michigan will average
OWer than those of Lake Superior. A locality on the north shore of
1@ lake hag g very large type of white fish, of which the average of

Ihave seen brought to the shore could not be less than four pouunds..

‘Y“S informed that eleven white-fish had been put into a package
e_lghiug one hundred and seven pounds and shipped to a man at Charle-
Volx’ Wwhom I afterwards saw and heard him repeat the fact. The gill-

e%; Mesh in use at this point was one-half inch larger than that of most

oWty on the lake. Two specimens obtained at Point aux Barques

tigheq respectively ten and eleven pounds.
ake Huron white-fish aro moderately large.  IFrom the western end
ake Eric a large typo of fish are taken. Those ascending the Detroit

'Ver in the fall of the year average two and a quarter pounds. Ifrom

© eastern portion of the lake the white-fish are smaller. The average

ake Ontario fish is small. .

(22 J) R.anges as to depth favered by young white-fish.—1t is quite evi-
06 that the young and immature white-tishes confine their range en-
Tely to the shallow waters near the shore. The pound-nets set in from

centy to forty-five feet catch pumbers of small fishes seven or eight

Ches in length weighing ouly a few ounces. The capture of a white-
- A88mall as seven or eight ounces is a very rare occurrence with the

g;lll-netg, for which twelve or fifteen fathoms is the least depth.ordinar.i]y

th bloyed, Though making thisa special point for observation du.rmg
© tour of Lake Michigan, not a single specimen as small as eight.

&-_llpes Wwas seen among fishes taken from tho gill-nets, and the pqrcent-

s.&'e of fish as small as one pound in weight before dressing was incon.
erapje, -

thA farther confirmation of the in-shore range of young white-fish is m

2 fact that thoe cateh of a pound-net set on a thirty-six-foot shoal, six

lleg from the land at Bay de Noquet, contained only Nos. 1 and 2 fish,
toThe head and moath of the white-fish are so constructed that it is
itga Slight extent better guarded agains'st; entanglementin Phe mesl.l t:h.a.n
th':;o"geners, the lake herring and the cisco, so that thero isa 1)0551b1}|Fy

o Sthe small fishes pass through the meshes and escape capture. Still
. gil‘ls ikely occasional ones would bo taken, as all species taken l?y the

“Let are frequently found entangled about the body and fins, without
Ythreads fastened in the mouth or even in the gills, and this often with
» Slender Lerrings and ciscos.
¢ fact already referred to, that no young-white-fish were found in
tomachs of the lake-trout, has an application here. The range of’
liketrout I the warm season is in deep water, mel as it is altoget;her.

¥ the trout would make food of the smaller white-fishes if they were

an

ey
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to be found, the inference is natural that they do not range into the deey
water.

From these observations it was cvident that the white-fish were 10
found in any abundance in the decper waters smaller than one and 00¢
fourth pounds, and it is not until they attain about this weight that thelt
migrations into the deeper waters of the lake begin. .

From the exanination of stomachs of immature fishes, the food was
found to be small crustaceans and insects.

(22 k.) Enemies of the white-fish.—The largest percentage of destructio?
the white-fish suffers is without doubt in the ova-stage. _

The spawn-eaters of the lakes are a numerous and widely distributed-
list of animals,including fishes, amphibians and, itis claimed, divers, a0
ducks. The destruction of the spawn by these methods is immense, 8P
far exceeds the losses while in the stage of fry.

The most wholesale devourer of the eggs is undoubtedly the lake-he!”
ring. On opening the stomachs of the herring from the pondsin Detro!
River, in November, they were found to contain the eggs of white-fish*
At first it was considered possible that, as they were confined in t3°
ponds, their eating spawn might be a matter of necessity, but later,
Sandusky, their stomachs were found gorged with the ova. The herrin
the most numerous species inbabiting the spawning-grounds of ¢ o
white-fish, are without doubt the principal agents in keeping in chec®
the inereasing numbers supplied from the fertilized ova.

The suckers, sturgeon, and smaller bottom feeding-fishes are 1’ouud
with spawn in the stomach.

The so-called * water-lizard,” Menobranchus lateralis Say is very nume!”
ous in some of the streams and portions of the lake-shore. M. Georg®
Clark, of Ecorse, Mich., had a minnow-seine fitted to the bag of a gweep’
seine, and at one haul took two thousand of the *water-lizards.” Estinad”
ing the extent that the net had passed over, he calculated the averag®
number of lizards to each square rod to be four. He says, farther, in oné
of the Detroit papers, “The lizards were so gorged with white-fish spa™
that when they were thrown on the shore, hundreds of eggs would
eut of their mouths. * * * Some of the larger lizar
would devour the whole spawning of a white-fish in a day or two; 8%
when we consider that these reptiles are feeding upon eggs from X%
vember till April, some idea may be formed of their vast capacity
destruction.” ' . .

Mr. Browne, of Grand Haven, Mich., states that some three years ag?
an epidemic scemed to prevail among the Menobranchi in Grand Rive"!
in the month of June and that their dead carcasses were washed ashor
by hundreds, so that they lined the banks of the river, and the mill'nlell
were obliged to throw the bodies off info the current, to be carvied do'wll
stream to prevent the offensive stench that was wafted into the wills
from the decaying remains,

. . ) d
A fisherman at Lvanston, Ill., a few years ago had nino hundre®
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hoois set in the lake, and in one day took from these five hundred lizards,
removing them all himself, as his men, sharing the popular notion on the
lakes, believed them to be poisonous, and preferred to cut away hook
and all to taking hold of the slimy amphibian. They are, of course, en-
tirely harmless in this particular, and make no more attempt to bite than
a frog does.

A full series of this species was this season collected from Detroit
River, from the length of one and one-fourth inches to thirteen inches.
Later, about the middle of the month of July, Mr. George Clark col-
lected a quantity of their eggs, proving this month to be the spawning-
season of the animal.

The sturgeon are very generally believed to be spawn-eaters, Though
the ova of the white-fish and the perch have been observed among the
stomach-contents of this fish, the principal food has always been found
to be snails, the fresh-water genera being generally represented, the
weaker shells crushed into fragments, and the stronger ones of the I’a-
ludinide and even Limneas remaining unbroken.

Dr. E. Sterling, of Cleveland, who examined the stomachs of a large
number of sturgeon in the v1c1mtv of the Sandusky fisheries, made the
same observation.

There are few of the bottom-feeding fishes but whose stomachs will
not generally be found to contain a few eggs, though in company with
other food in greater quantity. .

The white-fish stomach is gencrally found to contain a few fish-eggs,
though its principal food is the crustacea. The habit of lehvingthe shore
. immediately after spawning probably prevents it from being an agent in
diminishing its own numbers.

The natural casualties of storms, deposits of sediment, smothering the
egeys, the vegetable growth found to be so fatal in the hatching-tronghs,
are to be considered in this connection as the dangers, though more fully
represented on another page.

In the fry-stage they must suffer to some extent from the piscivorous
fishes. The most numerous and voracious of their encinies is likely to be
the wall-eyed pike, Stizostedion americana, numerous in the shoal waters
of the lakes and comparatively rare on the deeper shores. The perch,
Perca flavescens, are very generally distributed and quite numerous; the
contents of their stomachs are generally found to be vertebrate forms.
The black-bass, Micropterus nigricans,is plentiful in Lake Erie, but as its
ordinary food is the craw-fish, where these are numerous its depredations
on the schools of young fish would be of comparatively little importance.
The white-bass, Roccus chrysops, the muskellunge, Esox nobilior, and the
lake-pike, Esox lucius, do not inhabit the lakes in sufficient numbers to
be very troublesome to the white-fishes.

It is the prevailing idea on the lakes that the Mackinaw or salmon-
tront feeds largely on the white-fish. This point has been fully consid-
ered on a previous page, and the evidences disproving it related.
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As c¢verywhere civilized man disturbs the balance of nature, and be’
comes the great enemy to all forms of life that do not conform tO s
artificial methods for their protection. Not ouly by the hundreds ¢
artifices for the capture of the white-fish, but in the foul drainage fro®
the cities, swelting-works, and manufactories, aud in the gquantitios o
sawdust from the mills, thiey are driven from their favorite hannts ant
spawning-grounds, and their food destroyed by waters tainted with fatd
chemical combinations.

The white-fish, as far as my observations have extended, is infes
with two external and two intestinal parasites. The external ones aro
a crustacean, a Lerneq, and an annelid, the Icihyobdella punctaia.
Lenwan“msﬁmudoubdntMaDewo%]ﬁvmymﬂwﬂngtoﬂmtmhonﬂw
dorsal region, and with its bell-shaped sucker buried in the €D
dermal sheath of the scales. On the white-fish swimming in scho0
near the surface around the edge of the poud in Dotroit River, it cot
be detected by close oxamination fastened to the fish. There were 8¢
dom more than four on one fish. TheMk&hMng,mmﬁannthe%we
pond, swam in close contact with the white-fish, but in no insm"‘fe’
although careful observations were maderepeatedly of the herring while
in the water and after capture, was the Lernean found upon them.
Lako Superior they are found to be numerous on the siscowet. )

The lcthyobdellan, a leech of three-fourths of an inchlong, gr:lylsb
white in color, with brown tesselated markings, was seen in gl'e‘,‘
numbers in the month of April, while the fishermen were lifting thelf
nets from about fifty futhoms some fifteen miles out from KcnO»‘-‘h“’,
Wis.

They covered tho nets and fishes of all species, and fell in
numbers on the deck that it became slippery, and an old coat ¥
thrown down for the man who was lifting the gang to stand upon.

They were very tenacious of life, living for a long time on the de®
and for several days in the bilge-water of the figh-boats.

They were in such numbers that it was difficult to decide wheﬁher
they had a proference for any species, and were found filled with ploof
both in the gills and while attached to the body, though it was aiffiet
to imagine that they could fill themsalves with blood from thoe el’ider‘
mal sheath of the scales. They were thought to be most numerots 0
the white-fishes, as they were in greater numbers ou them than on
trout, the lawyer, or the cisco, the only other fishes taken. .

A prevailing but mistaken opinion in the vicinity was that the “'hfm
fish fed upon the leech. Dr. Hoy’s investigations disproved the 00“00}
and all examinations of stomach-contents confirmed this fact. O"e‘ 0
the intestinal parasites resembled the leech somewhat in form. B
other was an Echinorhynchus. They wercneverfound within the stoma® ;.
but always in the duodenal portion of the intestine ncar the mouth$ o
the ciceal tubes. '

ted
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93.—TIE LAKE-HERRING.

The so-called lake-lierrings, Argyrosomus clupeiformis, (Miteh.,) and A.

“Wengus (Rich.,) are very numerous in the shoaler waters of the lakes.
In the shoal regions of Green Bay and Like rie they are found in

asg Schools, erowding into the pound-nets in masses until tho ¢ cribs ”

e filleq to the surfacoe of the water. In Lake Erie frequently a corner

e net is lowered and a large proportion of them allowed to escape
®fore the remainder are thrown into the boat. Although they have
ee}l taken in this way for years, there is no apparent diminution in

r numbers, Perha ps the little disposition on the partof the fishermen

O ¢ateh them in some measure accountsfor this fact, though there must

i Gj a8 well, some natural advantages in their prolificity and in the tenac-
¥ of life of the egg. They are little sought after because they are not

dvorite fish in the market, being rather deficient in qualities as a
“®h or galt fish, though having noobjectionable flavor. They are small
(_ thin when opened,and become shrunken when pickled. A mode of
Wrin g thein, lately adopted at Waukegan, 11, and” Sandusky, Ohio,
Akesthem the most delicious food. It is merely a slight pickling in salt
e, and then exposing them to the smoke of a hot fire for a short
e, . By this process they are prepared for eating without any further

T Oking, and are very much superior to the ordinary smoked herrings.

€Y will keep two or three weeks in hot weather when but slightly
Wokeq e profit on them to the fishermen is less than any other fish
Adled from the lakes, because of the low price they command in the

arket, aud the expense of dressing and packing is much greater than
‘Vhite-ﬁsh, trout, or pike, because of their smaller size.

R The greatest length attained in an overgrown specimen scen at Point
.d“'al‘d, on the Canadian side of thehead of Saint Clair River, was about
'eteen inches in length, and it weighed about two pounds. Theaver-

Age length is scarcely one foot and the weight about nine or ten ounces.

bes iffering from the white-fish in the construction of the mouth, it
Slug terminal, they more readily take a Dbait, and may Le fished for

Vith hook and line with @ suitable bait. Insects are the best for this
“I‘Dose, though they are frequently taken with a minnow. The con-

" 3 of the stomach have been obtained in but a few instances, the

tl?h being taken almost exclusively in the powynd-nets, and in these

€Y have generally remained long enough to digest the stomach-con-

Cont.. A few specimens {rom seines in the Detroit River were found to

tain insects and afew of the Gammaride, but no remainsof vertebrates,
Ough’ the herring are frequeatly taken with a minnow bait. They

tre found, by examination of the stomachs during the spawning-
ea'?ml of the white-fish, to be spawn-eaters of the worst character,

8Ir stomachs being crammed with white-fish ova, and, considering

¢ great numbers of tho herring, and their vicinity to the spawning-
gro““ds, the destruction they effeet must be very great.

S. Mis. 74 5
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Although a very general opinion prevails, in different parts of th¢
lakes, that the herring spawns earlier than the white-fish, the opP®
tunities afforded for observation, this season, indicated otherwise.

In Green Bay it was asserted that the herring came on to the
in masses about the Gth of November, and although they were four*
in more or less abundance at all seasons of the year, there was a ver
evident general movement at that time. The only positive evidenc® 0
the fact of spawning is the emission of spawn by the fish when handle®
and the migrations of the schools and the mere fact that the spa’
are large does not determine the season of spawning. In regio”
where fishing is not carried on late in the season, it is a very conlu?o
habit among the fishermen to conelnde on some partienlar time durid
the fishing as the spawning-period, basing the belief on migrutiono.
appearance of the spawn, when, in reality. the fish do not spawn u? :
after the fishing-season closes. :

By November 25 of last year, the majority of white-fish in the “’e,st‘
ern end of Lake Erie were found to have finished spawning. wi
few exceptions the ovaries were cmpticd of their load of eggSft’he
abdomen was wrinkled and flaccid, and but few eggs were emiﬁwd
when thrown into the boats or on the fish-house.floor. The lake'her'
rings at this time were found to be full of ripe eggs, which were voidf’d
from the ovipore of females whenever the fish was moved, and even whil?
lying in heaps on the bottom of the Doats or tloors of the tish-nous®
Earlier than this, between the 1st of November and the 20th, e.\'a-lllini“:
tion of the ovaries on nearly every day had found, in the larger pl‘Opol
tion, the ovaries hard and compact.

The herring were taken at this timein their usual haunts, the pOU"dt'.
nets capturing them in immense quantities, making it probable Lgtd
they do not change their locality in the spawning-season. What thcll,
subsequent habits may be, would require observation later in the 50
son than fishing is generally carried on, though the new custol 1
allowing pound-nets to remain until the ice has covered the bays wq“o.,
afford a favorable opportunity. If they remain upon the spa\\'ﬂlu”
grounds they would undoubtedly be their own worst agent of destr!
tion. :

In the winter of 1871, in Green Bay, to the south of Iscanaba, Mid{;
it was discovered that the herring had congregated in large numbers o
an open space free from ice next to the shore where a number of 8pP°7
in the bank supplied a quantity of water of too high a temperature <
freeze readily. Minnows were found crowded in masses at the W f‘te_;
odge, and using them for bait the herring were taken in large numbe
and occasionally a white-fish from about twenty inches of water.

All that is known of the time of hatching of the lherring-ova is 11‘0’
the experiments of My, Seth Green. .

In the report of the commissioners of fisheries for the State of N
York for the year 1871, it is stated that a quantity of the impl‘eg“"'t

ghor' e
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ShHaw
\\}hli‘t‘(:-lﬁgltl‘ gl",“ ]ake:herring was 0btai9ed"and t‘reated 'simi‘]ar]y to the
Same [ag 1, & i It is Stﬂte(} that ¢their time of incubation is about the
Xeeeding tle ‘)‘ hite-fish.] The new.]y-h.atche'(} fish are very small, not
A foy da\t-’s Aliree-cighths of {I.I.l inch m. size. l'he umbilical sac lasts but
ot o tl;e y and the fish begin to‘ swim and feed as soon as they come
- > shell, They are as active at one day old as the trout at two
arq lt)o.lv The youung fish, being so sn.mll and d.elic'z}te, _are, of course,
“'llite.ﬁ ]‘e@l)- * .* .”“ ‘They have increased in size faster than the
Mopg e:}a ﬂlld. the indicitions are tbat they are a more hardy fish and
asily raised.”
taiueﬁ :;'a?i“s of a specimen .cxamined weighed two ounces, and con-
b vy Xt({en thousand and forty' eggs.
er of 'a‘“\(’gﬂn,'lll., from a se'me-l‘mul on the 23d of .Juue,' a4 nam-
three 'lbu(zlung h(‘,r‘rmg were swe_pt in with the %a.rger fish, measum]g from
he S«‘l‘ult, ?ne-thu‘(} mqhes to four and a half inches. At the rapids of
Negy the ite. Marie River a nlmnber were taken, from among the rocks
ﬁ‘e‘-eigh{:' 01:0, on the 2(1‘ an‘(l 3d ot: July, that ]llCi}SUl‘ed from two and
s’“a-ller “S inches to six inches in length. .It is probable that the
grade were the fishes hatched the previous year.
at l)l:)itlhte]?d of DecembeI.- lasF herring‘ were taken w.ith a minnow-seine,
© sy Sdward, mf;:}su.rmg from ﬁ\‘(? 1‘nches to the size of m.ature fishes,
bllllcl '?t er ones being in al‘l 1)1'ol?ztb1.11t)' the same generation as those
At the Sault Ste. Marie earlier in the scason.

o ‘;il]des its eue.mi'es among the spawn-eaters, the herrilfg has xm{ch
Iislle‘s: he class of enemies as those already cnumerated for the white-
i Or the parasites the most marked species is a Bothriocephalus found
iy Muscles of the dorsal region. They measure two or three inches

ngth and are found in masses between the intermuscular fasciee of
etr(iilfl-)"l‘he.sl)ecixnell in which tl_xe parasites were found was taken in
Tnop ver m t‘-l}e mont'h of April, and tl‘loug.;h not observed after the
°“nen of Jﬂlllle,'lt is certainly common earl.le.r in the season, as the fish-
i are familiar with the fact. A parasitic worm has also been seen

'€ lntestipe,
taehefl extel‘}lal pamsi.te of the white-ﬂsh,. a Lernea, was not seen at-
t-inuall ‘tO Q 81.11 gle.specnneu of the lake-herring wh(?re h}mdreds were con-
Were s g Passing in the confined pond's ‘of‘ Detrglb River, though. they
o th;; 3&1 t(? be very common on the \vplte-ﬁ'sh. Nor were any specimens
Se] Qo Jclun-orhyncl-ms found 1.n the intestines, though a white-fish is

¢Xxamined without finding them numerous.
2L —TUE LAKE-STURGEON, Acipenser rubicundus.

N

N '(74 @) Synonymy.— Acipenserrubicundus, LESUEUR, Trans. Amer. Phil.

N

jij ;)’ (‘)“"'“' series,) i, p. 388, pl. 12; RICIARDSON, Fanu. Boreal. Awmer.,
TSl PrezanGER and HEekkL, Ann. Wien. Mus,, i, p. 316 ; DEKAY,
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Zool. N. Y. Tishes, iv, p. 344 pl. 58, fig. 191; STORER, Synopsis I‘lbh
N. A, p. 248; ’l‘[IO\rPsow, Hlst Yt, part 1, p. 149,
Aecipenser ruthenus major.—FORsSTER, Phil. Trans., Ixiii, p
[Young.] ‘ : : )
Acipenser rupertianus.—RICHARDSON, Faun. Boreal, Awmer. Adds!
311, pl. 97, [Young;] Srorer, Syn. Fishes N. Am., p. 249, [Young-]
Acipenser lacvis.—AGAsS1Z, Lake Superior, p. 267; DUMERIL,
Nat. Poiss,, ii, p. 151, pL. 17. p
Aecipenser carbonarius.—AGAssiz, Lake Superior, p. 271, pl. 5, [¥ rouns’
DuiniriL, Hist. Nat, Poiss,, ii, p. 111, [Young.] e
Acipenser rhyncheus—AGAssiz, Lake Superior, p. 276, [Yomlg‘;] D
MERIL, Hist. Nut. Poiss,, ii, p. 179.
Acipenser oxyrhynchus—THoMPsON, Hist, Vt., part i, p. 149,
Acipenser maculosus.—GUNTHER, [in part,] Cat. Fishes Brit. Mus.
D. 339, [Young;] DuiiriL, Hist. Nat. Poiss,, ii, p. 114, [Young.]
Aczpenacr anthr aczmcs.—DU\n’ RIL, op. cit., p. 126, pl. 13, [Young 2]
Acipenser megalaspis—IDUMERIL, op. cit., p. 135, | Young. |
Acipenser lamari—IDUMERIL, op. ¢it., p. 139, [Young.]
Acipenser Livtlandii.—DUMERIL, op. cit., p. 161.
Acipenser nertianus.—IDUMERIL, op. cit., p. 162,
“Acipenser buffulo.—IDUMERIL, op. cit., p. 231, [Young.] o
(24 b.) Characters separating it from other American species.—In c0 rﬁ
parisons with the limited nmmnber of specimens of other species that
available, the more prominent differences between this species an
others were found to be in the following characters: 1
In gencral form thereis perhaps one American species, A. oxyr h./’w] of
more clongate. The monuth is large, compared with tlhe species menti® d
and with A. brevirostris. In the size of the area of naked skin arot
the eyes and nostrils, it agrees with 4. acutirostris, and differs fro?
other American sturgeons, in which it is very perceptibly larger, 2P
ently reaching its maximum in A. fransmontanus. ob
A. oxyrhynchus, in the specimens at hand, is well dlstmgmshedf ity
the lake sturgeons, as well as other AITI(,I‘[CMI species, in the pro lnqﬂ)
of the frontal plates, usually merely separated by a naked strip of 8 i
the last-mentioned character very marked in the young specimeﬂs'veop
A. rubicundys and others, the ethmoid plate extends high up be gt
the frontals, separating them entirely. Ixceptions to this fac eil’g
very rare, the only one that has come under our observatiod
in a young specimen of A, maculosus, from the Ohio River. al“l
There are no plates surrounding the anus, as in A. oxyr Izjzzolll‘s BT
A. brevirostris.  In the fact, of the presence of well developed 8 gdi
posturior to dorsal fin, it is different from A. ransmonianus and 4.7 i
rostris. The variations in the number of shields in the dorsal Se”edw
a very large number of observations at the lake-fisheries, was 0% Al
be between 11 and 15, the nwnber of 13 being found most fl'b‘lueawd
'In this, thongh a variable character, it is pretty definitely sep lh,(s.
from the other species, except 4. transmontanus and A. brachyrhy®
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_The variation in the lateral series was within the numbers thirty and
ch:rty'ﬂille? t-l.le most often-recurring number being thirty-ibu_r. Il} this
ran-:cter it is well se!)a.l‘;lt'c’(l from A, 01‘3/)"1._1'/)1-('71,2(.5‘, . brevz)'os.trzs, A
b (;nontan.u.s, A, acu(z.-rt.)str'cs. The nun:ber in the ventral series was
Ri\"e to vary between eight and tctn: '1< l‘()l{l A, maculos:us, of the Ohio
bry T, 8: very constant character differing from A rubicundus was ob-
on ed in the longer blades o.t' the lkeels on 'the shields, tlfey bemg: pro-
t egled. back :ard and the points or hooks directed 1.)oste'1‘10r1y', while in
"ertiake species the keels are more central and theu*. points rise nearly

cally,

"B the obsolescence of the plates, certain species of the old world are

lar, Rirtland elaims the same fact for the Ohio River sturgeon.
o 2 Specimen of A. transmontanus, in the National Museum, the same
) €ocy is indicated, the plates of the body having become thin and
sDe:}'-llke aud no appearatuce of the Keels remainiug, though in younger
voimens the keels are prominent and sharply hooked.
™ ® skin throughout is covered with tooth-like po}nts, an.d is lll'llik()
. “T Anjerican species in the minuteness.of these interserial ossifica-
0s, except A. transmontanus and A. medirostiis.

1_10 snout in the adults is very much obtuse and rounded, and its
o l_lagillous extremity very little protected by plates. 1ts great redue.
¢ R in length, with age, makes it an woreliable element in c:ll(éulutin.g
X Droportions of the body, and in the table of proportions it is, for this
.00, nog included in thé measurements of the specimen; the propor-

5 of parts to the length of the trunk being calculated with refer-

(".e to the distance from the opercular opening to the end of the lateral
Wirtles of plates, and the parts of the head to its length, are calculated
the  reference to a measurement trom the orbit to the posterior edge of

Obercular opening.
hll(’?lt c.) ‘])ij]'er‘cnt characters in old and youny sturgeons.—The great
ot er of species otj sturgeons made by nuierons aut‘h(.)rs has resulted
rrOmil-loue from ba§11?g them on characters of insufficient value, but
Yeg, the great differences in the appearance of .old .an.d young
& }Dlens. These differences are in the snout, which is, in young

-rof‘t“’lens, long and sleader, but wheh, b\ being absorbed or failing to
hlntds rapidly as the rest of the ‘body, }n tl‘le large st.ur{;e011s has a
W ~(1:(l;n-d obtuse f91‘111; fmd in certain species, in the po'ssessu()]n olf (llz.wge,
Deﬁra.n(: 0el‘?ped shiclds in the 3013ngg1 0‘1‘)’%, and their gradual disap

as they mature and attain full size,
Usion has been made by Dr. Kirtland to the fact of the disappear-

N . . . ;
§ ® f the shields in certain American species as the fish increased in

of ® Inaccordance with this view, he placed thenames of several species
T naturalists as synonyms of A. rubicundus. This arrangement
NOrt;lcc?l)ted by Storer and introduced in his Synopsis of the Fishes of
! America. '

Sy
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Giinther refers to the tendency to variation in these characters it th
common ILuropean sturgeon.

Dumdril refers to the shor tening of the snout and wearing away 0
plates, but is not infineneed by his I\no“]edwc of the fact in cstabh”

£ ihé

ing species. o
Among many hundreds of sturgeon of difterent sizesbrought in from?t

noets and landed while we were visiting the fisheries of Lakes Michig®”,
Superlor Huron, and Erie, not a single specimen was seen, of a siz® of
three feet or less, in which the five rows of shields were not develop®
and keeled ; and if the young of the larger individuals are not reprcseﬂ"c
in these, th(,) are not taken by the seines, pound-uets, or gill-nets tha
gather in fishes from all parts of the lakes and streams.

Up to an average length of about twenty-five inches the shields 111
crease somewhat in size; afterwards there is a gradual diminution
the wear of the keels and the absorption of the shield at the edges af
base. The snout, too, from the thiu, elongated point of the smaller i
dividuals, is dwarfed into the short, obtuse anterior extremity of the Jr
ger ones.

Besides the examination ofa large number at the fisheries with the ol
Jjeet of determining the number of species, we have made a minate e
amination of twelve specimers, of from one foot three inches to fivet®
seven inches in length, from the lalkes, with the following results: «
specimens of fifteen inches and less in length the shields are’ disti}“’f
large in proportion to the size of the fish, but crowded and imbricatet
up to about tw enty-five inches in length the shields increase somewh?
in size and become less crowded. The shiclds of thesé smaller spe®
meus have well-developed keels, terminating in a hook or spur, with®
sharp point. In those a little larger the points are found dull and b
hook disappearing. The keel, finally, is no longer apparent, leaving P
white, worn mark of its base on the shiclds. The shields dccxeﬂsal
size from the edges; those just anterior to the ventrals are the o f
found missing; the ventral shields disappear entirely, and the pOth
dorsal shiclds are next found missing, until a few of the auterior on
are barely distinguishable ; even the callosities of tlie skin, showing 1;
former position of the shlelda, become effaced, so that it is 11111)0ab1b10
count the number of ventral or dorsal shields, The lateral series are! 1
most persistent, and have never been found in our observation elltll
effaced. Jn a description of o specimen from Lake Erie, Duméril g'
the absence of the lateral shields as one of the characters, [Hist.
Poiss., p. 151.]

This entire disappearance of the ventral shields is almost \\ltho
exception in the full-grown specimens, Examination of handreds of sP*
cimens at the fisheries of the Detroit River, at Sandusky, Ohio, ¥
a very large quantity are taken, at W; tukegzm 111, Calwmet, L, @
the Luke Huron and Lake Superior fisheries, proved this fact DC‘)ODG
question, the only exceptions being the retention of a remnant 0
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a small- button, in a few mature specimens. The keels
sal shields have been seen in a few individuals slightly promi-
» Where they had attained tho length of about three feet, though
© might not have been older than some of a smaller size who had
o(t‘)had so rapid a growth. |

arcf,ld.‘), Description of adult S])(.’eunen..—Hc‘ud irom Ol'b.lt to pecto?nl‘
of Sl,l =0 Of‘length of trunl; an oblique line from orbit to posterior

. Pra-oceipital plate, .19 of length of trunk.

e foll()\ving{)roportions are given in one-hundredths of the distance
the orbit to the posterior edge of opercular opening, measured in
e witl the axis of the body: Width of head at anterior nasal ori-

froy,

ches, 345 width of head at orbits, .50; width of head at temporal
,5308, 6145 width of head at narrowest part of operenlar openings,

405 D.35; AL 265 C. 23
l?Ol'sal shiclds, 4 anterior ones appareunt; lateral shields, 38, reduced
o Mistinet, narrow remnants; ventral shields, no trace remaining ;
eldy separated and without keels.
‘Ehgth, 5 feet 7 inches.
Ocality, Mcorse, Micl., Detroit River.
ne(i‘lo-)_J)c.s'cription of young specimen—A\ (}()hnlpzu'isou of young stpcci-
mey § “'.lth mature ones shows the greatest differeneesto be the develop-
tof the shields, and the very much longer snout. The number of fin-
thisi the series of shields, and the forin and arrangement of tho: bounes of
lead, on all but the rostrum, correspond to the older specimens.
€ad from orbit to pectoral arch, .17 of length of trunk; an oblique line
Lorbit to posterior of snpra-oceipital plate 163 of length of trunk.
he DProportions of the head are given in onc-hundreths of the distance
4€ orhit to the pectoral areh.  Width of head at anterior nasal (31'i-
“‘iﬂs, 40; width of head at orbits, .39; width of heu‘d at t(:.n3p0ruls, 705
dt o head at narrowest point of operceular openings, (663,
P.37; D.37; AL 245 C. 34
‘ .D(’I‘Sul shields, 11; lateral shields, 34; ventral shiclds, 8 and 9; keels
‘Sltly worn, '
Length, 989 incles.
Ocality, Bayfield, Wis., Lake Superior.
Pecimens from Lakes Erie, Huron, Michigan, and Superior have no
% variation in characters than ean be found among the specimens
e at o single fishing ground. ‘
laf?"’f-) Size of mature fish—The sturgeon of this species u.tta‘ms the
) ge§t 8ize of any fish of the lakes. They are taken only within com-
t&;';t"l‘:ely shoal waters, and in some of the bays, and among the islands
7 are very abundant.
1¢ largest specimen it has been my fortune to see did not quite
AUy the length of six feet, though there are traditions in localities on

Loy
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the lakes of nine-foot sturgeons. The average of the mature ones taken
is less than five feet. ’ '

(24g.) Numbers—In numbers they will not compare favorably with
any of the staple food-fishes. At Sandusky, Ohio, where they are lﬂ?re
numerous than in any other locality, cxcept, perhaps, Green Bay, W}s"
there were about fourteen thonsand mature sturgeons handled, weighing
about seven hundred thousand pounds, obtained from about eig;ht-,)‘-ﬁ"c
pound-nets. L

(24h.) Feonomical value.—As an article of' food they are not gcuel‘f‘m
popular. But few people in the eities know the modes of cooking tha
make their meat a palatable dish. A certain quantity is disposed ¢
fresh by the peddlers. With the Canadian-French people of the 12K¢°
shores they are in demand, and are prepared in the form of goup®
(bouillon.) With a good, hearty out-door appetite, this is very palatﬂble
food, but too rich in the flavor of the oil of the fish for ordinary ust
The flavor of sturgeon-meat has very little of the taste of fish, and the
bouillon, when carefully prepared by skimming off the oil, is very mue
like chicken-soup. A very good pickled meat is made of it by boilivé
it and preserving it in vinegar. .

But the best form of preparing sturgeon is by smoking it. The
smoking of sturgeon-meat has been done at different points of th‘f
lakes on a small seale, but is ouly carried on to a large extent ™
Schacht Brothers, of Sandusky, Ohio. The method employed by thi®
firm is the following: The sturgeons are skinned and the viscer?
taken dway. The thick parts are then eut into strips, and after a sig’
pickling in brine are smolked over a closc fire. The thin portions “"1
offal are boiled down for oil; the spawn is made into caviare; ap
from the bladders isinglass is manufactured. )

The smoked sturgeon is a most palatable meat, and is quite popul‘“li
making an excellent substitute for smoked balibut, and, in the opiulo1
of a great many, having some qualities superior.

The caviare is made by pressing the ova through sieves, leav
membranes of the ovaries remaining in the sieve, and the eggs 12 0
through into a tub. Tirs is continned until the eggs are entirely re
from particles of membrane, when they are put into a salt-pickle ap
allowed to remain for some time. Nearly all the caviare is shippeC "
Europe while in the salted condition. [For full account of maut @
ture, see appendix ; Account of Fisheries and Phoca hunting, &e-] a

Mr. Schaclt says they use {rom ten to eighteen thousand st;urgeou:
year, receiving during 1872 thirteen thousand eight hundred and eigh“‘;
averaging fifty pounds each. Before this firm began their worky
sturgeon taken by the nets were uselessly destroyed or sold bY
wagon-loaq for a trifle, just as is the case in Green Bay, Wis,, ab o
present time. The firm at Sandusky - settled at that point only ;_,
few years ago, bringing with them but o small amount of money- e,—
pow own their curing-house, warchouse, and freezing-house, all neat,

ing tbe
1ling
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Arranged buildings for their purpose. A good substantial dock adjoins

@ buildings. They have interests in other profitable investments at
Andusky, and are generally well to do.  The sturgeon has been the main

Dart of thejr business, though they have smoked other fish for the mar-
et, DPrineipally the lake-herring. Out of a shameful waste of a large
"Wply of food they have establishied a large and profitable industry.
be details of their success are reported because in the other parts of
al]e lalees, excepting the vicinity of large cities, where they are gener-

Y Marketable, the sturgeon are destroyed in the most wanton and

Seless manuer, and there is the opportunity in Green Bay, Wis., for
e one with skill and enterprise tb sueceed to an equal extent, and
l_ll‘filize thousands ot pounds of food that are wasted every year.

Siting a firm in Chicago, who handled smoked sturgeon, I learned
3t their hooks contained orders for much more than they could sapply,

dnd they were willing to pay a round price for the article. The fisher-
Yen Would, of course, be willing to scll the fresh sturgeon as they are
iakeﬂ out of the net, but think they cannot afford-the trouble of sinok-
g the quantity they capture in their own nets. The Sandusky firm are
log Det-owners, but purchase all their fish, and the samne arrangement is
?Gcessary in this locality. Some of the Lake Michigan fishermen own-
§ 2 small steam fishing-boat would be the best prepared for this work
hey could gather up the cateh of each day fromn a large number of néts
Carry it to the curing-establishment. The sturgeon could be obtained
°F' 2 mere nominal price, as the only care among the fishermen of the
‘?Cality’ during my visit in 1871, was to get rid of them to the best ad-
Mtage, [This enterprise has been lately begun by a man well quali-
®d to succeed.) v

24 Range of Sturgeon.—The chosen range of the sturgeon is the

%aler waters of tho lakes and their bays. They are very abundant
y 00z the islands at the western end of Lake Erie, in Green Bay of
ke Michig:m, and at the southern end of this lake. Chaquamegon Bay
ake Superior, near the Apostle Islands, has them innumbers. They
found in all localities in more or less abundance. :
4 j} Food.—Their food consists almost entirely of the shell-fish of
"€ lakes, principally Gasteropods—the thinner-shelled kinds of the
g:nem Physa, Planorbis, and Valvata, being found broken in the stom-

8 while Limnwa and Melantho remain whole. A few eggas of tishes
‘:g‘e been found at different times, but examination of stomachs during

thelspawning-seuson of some of*the most numerous fishes did not prove «

1 to be very extensive spawn-eaters.

“4 %) Habits in the spawning-season.—The spawning-season of the
Urgeon in the more southern lakes occurs in the mouth of June; in
: ® Superior it is a little later., Early in June, in the southern end ot

anutzll\llchigan,.they begin to congregate near the shores and at thg
Migy 13 Of the rivers, the Kalamazoo River, emptying at SaugfltuCk,
- being a favorite spawning-ground. They may be seen in the

8
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evening in this river, leaping from the surface, throwing their bulky
forms entirely out of the water. At Pier Cove, Micl., on the 11th 0
June, 1871, schools of sturgeons were at the edge of the shore in a fe®
feet of water, and men from the vicinity were in the habit of wading
out and, drawing them ashore with gaff-hooks. "Eighteen were taken it
this way the morning we visited the locality. They were said to D®
found in the vicinity every year about this seasou, remaining about &
fortnight. It is likely they were spawning at the time. Yhether the
shore of the lakes, where the waves would disturh the eggs in every
storm,is a natural spawning-g ground, isa question. They may bave beel
late arrivals seeking the mouth of the Kalamazoo River, a few miles t0
the north of which they are said to ascend to the first dam, many
miles inland,

Mr. J. G. Portman', of Benton Harbor, successtul as a fish-culturists
has seen the sturgeon at this season lying in numbers on a shallow clay
ledge at the edge of a stream, several of them lying flat on their backs
with their bellies upwhrd, rolling and splashing in shallow water, with
apparent enjoyment. Two or three that were taken with spears weré
opened, and the stomachs examined, and found to contain some of the
sturgeon-spawn. At the mouth of Calumet River, South Chicago, Il
July 1, of the year just referred to, a large lift of sturgeon were blOll“h
ashore, looking flaceid and emaciated, and but one specimen oul ©

over twenty individuals contained spawn., In the vicinity of deﬁcld
Wis., Lake Superior, they were seen late in the month of July with
the 0\ aries full of spawn, and the milt of the male fishes large, umkl”v
it probable that the time of spawning was later in colder \vater\ than it
warm.

(24 L) Euemics.—In Green Bay the fishermen set their pounds for fall
fishing about the 10th of September. The sturgeon are in abundanc®
and the nets often contain a hundred or more. This is said to contint®
until about the middle of October, when they diminish in nambers a0
the white-fish beecome plentiful.  As thelatter ave the fish sought for, the
sturgeén are considered a nuisance and aunnoyance. A few fishermen ar
considerate enongh to lower the corner of a net and allow themto cscfbl’e’
but the commoner way is to draw them out of the net with a gaff-ho?
and let them go wourrded, or to take them ashore and throw them ot £ho
refuse-heap, asscrting that there will be so many less to trouble them jn
futare. A very large number are destroyed in this way, probably equ&”
'ing or excelling the number taken in the vicinity of Sandusky.

The spawn is probably subjected to the depredations of numel’ous
fishes. 1t is not likely that the young sturgeon, except in the earlied
stages of their growth, suffer from the attacks of other fishes, as the\
are too well defended with the sharp spine of their shields to malke #
comfortable mouthful for any fish of the lakes, and after the spin¢ dis’
appears have attained a size large enongh to render them safe.

A parasite that troubles the sturgeon is the lamprey-cel, et omys0"
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rgenteus Kirt., which is found very frequently attached to the skin. -The
°‘r01_11a-r scars and raw sores sometimes found upon the sturgeon, and
Attributed to this canse by the fishermen, are correctly accounted for in

S way. [t is probable that their natural food is the slime or mucus
®Xuded in abundance from the pores, but they fequently retain their hold
Upon g spot until they have eaten through to the flesh, and deep ulcer-
0us cavities occasionally result from the sore.

he decrease in numbers is apparent, to o certain extent, in localities
Where the pound-net has been in use for 2 numberof years., At San-
tuskY, Obio, the numbers brought in from the nets and handled at
1_10 curing-establishment in a season are said to have nearly reached
®ighteen thousand a few years ago, while in 1872 the Looks showed a
Tecord of thirteen thousand eight hundred and eighty received. This
8¢t has several times been advanced as an argument in favor of the
I)(’und-uet, that the destruction of tho sturgeon, asserted to be an ex-
“8ive spawn-eater, more than compensated for the numbers of white-
Sh taken,

25, —AXN IXIPORTANT, SPECIES.

There is another species of fisk, the walleyed pike, Stizostedion
“Mericana, a knowledgo of whose habits would be important to%a proper
“nservation of tho species, but its spawning season is in the spring and
Barlier than circumstances have permitted us to visit its localities.
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