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REPORT 0N THE FISHERIES OF THE GREAT LAKES: THERE-
SULT OF INQUIRIES PROSECUTED IN 1871 AND {872, =

BY JAMES W. MILNER.

. A—INTRODUCTORY REMARKS.

- 1—OUTLINE OF OPERATIONS.

I made a tour of the entire shore of Lake Michigan and .
ting nearly every fishing locality, gathering testimony - o
shermen as to the present condition of the fisheries, its compari- .
1er years, the kinds of nets in use and . their effect.on the
e fish, and thé opinion of the net-owners asto theinfluence . -
gislation. : The visit to the fishing-grounds.afforded op
ri] formation in. the modes of fishing,
ledge of - their habits, of which I ava
A. collection was made, entbracing nearl; Y1 R
ras; unfortunately; lost with the building of
wy of Seiences in the great fire of that year in Chicago, = -
ifig notified by you hat the revenue-steamer Johnson would afford
lities for dredging, I went on board with a dredging outfit in Septem-
eturning from the north shore of the lake, and remained with
awmer during a cruise of two weeks, dredging whenéver it was
thongh the stormy weather during the trip prevented as exten.
“as was desirable. . Enough was done, however, to -obtain a
of. the general distribution of invertebrate forms throughout
nd a collection of crustaceans, mollusks, and insect larva
¢h met; the same fate as the collection of fishes in*the fire. . -
impson h: viously identified. most of the species as
of h ollection on. 3 dredging: expedition in
hite-fishi food throughout.the lake,

Superior were visited, a collection of the
otes of ‘their habits’tecorded; . The fisheri
{:2 ' dinformg




o ;»Ohlo and Indiana the question came up.in on

R has not yet taken the matter into special. consic

_“wisit; and to many others whi

2

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 -8ggs furmshed
for the States of Michigan and Wiseonsin. +* ~ g
A correspondence was opened with gentlemen of Wxsconsm, who usedf- :
their influence in obtaining a sufficient-appropriation from the State for::
the expenses attending the introduction of salmon 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 Michigan, by invitation from those ;
i interested, I visited the capital; a.nd afforded such- information as had
been obtamed with reference to the figheries, and at the request of the
chairman of the house committee drew up a bill for the appointment of -
commissioners of fisheries for ‘the . State. Durmg the Session an ap
- propriation of $15,000 was made t0. defray € ‘
fishes in order to increase. theu' nnmbers. :
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sub_]ect presented in some form prevmusly}., Lol
. Governors were referred, to.the proper-comm

leguslatm'es In,
or another during
Illinois, though possessmg small extent of lake-
the Chicago market, ‘
ration. s
The fish-dealers of the lakes were addressed -either in person or by SN
letter, and as full statistics of the cateh of 1872 obtained as possible, in
order that the importance of the interest might be better understood

the winter session.
coast, and having a large interest in the fish- sales:

a—ACKNOWLEDGMENTS OF ASSIQTANCE RENDERED

T desire to refer to Mr. Wllham D. Palmer, of: Chlcago, and Capt. Sam o
-uel Clement, of Waukegan, Ill.; Capt. E. Butlin and Mr. William Wright, -
of the Goodmch steamer-line; Dr. 1. A. Lapham, of Milwaukee, and ‘
Mr. H. F. Dousman, of Watervﬂle, Wis.; Mr. George Clark, of Ecorse,
Mr. J. P. Clark, of Detroit, and Mr. N. W. Clark; of’ Clarkston, Mich.,, ¢
for various. asslstanees and travehng@asses, materlally lessening the‘ 3
expenses.of the work; to Mr. E. W. Blatehford, of Chicago, ., forth
use of instruments for deep-sea work and a complete set of nets' i
Capt. David Evans and his officers, of the revenue-marine service,:ft :
. their cordial assistancé during the dredgmg trip; to Mi. J. L. I
.. of Waukegan, Il1, for valuable aid in. obtaining information
.long extent of shore that- won; herwise; have. required a.:perso
nformatlon and suppo

) work -
_In the followmg pages W1ﬂ~ ,‘found-vthe statlstlcs of the- cateh 0
year, conclusions with reference. to the decrease of the food:fishes

methiods to be adopted for their restoratlon, the economical and natu B
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istory of the more important species, and the general results of the
“work of the past two years. :

‘ENERAL CONSIDERATIONS ON THE LAKE—FISHERIES

: 3.—INVESTMENT IN THE FISH:ERIES
R

The ﬁsherles of the lakes are an industrial interest of large extent and
onsrderable commercial value, of which little is kuown excepf among
hose directly interested.

“Back from the lakes the very prevalent idea is that fishing is an uvn-
roﬁtable employment for an irregular class of men who eke out a
neager subsistence from year to year by this pursuit. Thou gh the risks
nd uncertainties of this vocation make the yearly income very variable,
he investments of fishermen in their stocks are quite respectable sums,
mpare favorably with the farming-communities, being all the way
rom three hundred to twenty thousand dollars, their sales reaching in
ome instances as high as $7,000 from their own nets. This refers to
'en only who actua.lly superintend their.own ﬁsherles A few

mg stooks are necessarlly a-less stable investment than farm-
v_hable to frequent loss and injury, and as the success of a
eason depends much on the character of the weather, there is
onrse uncertainty in the yearly income.

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

vestment of fishermen and net-owners by 1tself is not inconsid-
er your. instructions last year I visited nearly all the
on Lake Michigan, and made an accurate count of the
owned and used on the lake.

ol_lowmv pages are given the statistics of permanent invest-
he. number of men employed, and their wages, for the year

ﬁ;ﬂ_&ipg-stocks on_ﬁake Mé‘-chigan in 1871.
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133 pound-net boats, average value $50
100 anchor-boats, average value 825

R R R T R e O A

500 sha.nnes, dverage value $50 . ..., ......
100 ice-houses, average value $100

Total of fishing mvestment

and including packages, mspectlon, salt ice, frelghtage, and repa1
- 15 & large sum of money, probably as much as $150,000. :
The number of men employed by the nets of each klnd 1s ve
~form. - e
For three pound- nets, a crew of ﬁve men 1is: necessary,
but one or. two are employed at least four men are requlred

It w111 be observed that the boat is the- umt o_
is so considered among gill-netters, as they: spea _
“light-rig,” or “heavy-rig,” in'a locality. T ot been adopted = .
among the pound-net men, though it would apply: ly as'well. " & ol
- Though the number of boats represents the. number of separate es-.
tabhshments, they do not, however, correctly number the propmeto 8
There are net-owners on the lakes' who have. from twenty to: thlrty
thousand dollars invested in nets, and who farnish nets and full: out;
to as many as forty establishments, in the “hght -rig? gill-net ﬁsherle
the ﬁshermen, in the parlance of the lakes, ¢ ﬁlhno-” the furmshe
barrels on shares. -

On Lake Erie there are netrowners who emplov a suﬂicren
of men to run forty pound nets, paymg wages and recelvmg

y many boats,‘_'

a large reglon of the lake ﬁshlng, the sea
months.
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rfour nnles of the shore, every month in the winter, continuing
fishing throuaghout the year.

ore ﬁsshiwJr through the ice is carried on, men are employed for
L

e Mlchlgan, in 1871, the summer fishing in the vicinity of
ukegan, I, .afforded employment to about forty-four men . dur-

hree months of the year; the spring and fall fisheries of the lake

"-employed about eleven hundred and eighty men during five months;

the year ﬁshlng employed about seven hundred and sixty-five during’

vabout seven months; in all,about one thonsand nine hundred and eighty:
" me men, ‘of whom ‘only about nine hundred men received wages. The .

utla.vvwas about $180,000 in the season.

—.—TH,E_EX’I‘ENT OF THE LAKE-FISHERIES.

nspecmon of the fish, and are to be found-in all of the larger
the salt- fish trade, great quantities of salt come a second
emand for use in repacking.

 years.a process of freezing has been resorted to for the ship-
fresh fish.  This process has been patented, and the right sold
ant cities on the lakes. Large freezing and preserving
31} erected, and hundreds of tons of fish are frozen while
ped in this. ondltlon to New York ‘Washington, Cincin-
is; Omaha,’ and intervening cities.

he dealers employ small steamers in visiting the fisheries,
the fish that are salted on the shore. .
'posé’ of ,.showmg the extent of the fisheries, and therr
al and food resource, we have attempted, since the -
-seasol, o obtam an-exhibit of the catch of the year; -
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in consequence deficient of some large quantities handle;d- by dealers
#a such p]aees as Toledo, Ohio, and Detroit, Mich., anid in a few points
of lesser importance. The sales in Cleveland ‘aTe large enough to

compare with those of Sandusky, Buffalo,..and Chicago, but - thie: o
amounts obtained from that city, though cheerfully afforded by all who .

4l points, directly -
from the net-owners, and the gross sales were notin aur possession. By:

had them at command, are those only fro

far the larger proportion of the catch of Lake Hmrbn and Lake Superior
finds its way into the markets of which we have afforded statisties,
and the deficiency of the sum-total of their cateh will be what has been
shipped into the interior of the State. From. the '
- fifteen per cent. of the quantities put upon the mg
tables, while the local consumptlon betore referre

the muskellunge, Hsox nobz’lwr Thomps.,, the salino
cush Penn. ; and the whlte-ﬁsh Coregonus albus

Catostomus. commums Les. ; c. aureol
carp, Carpwdes cyprinus Les. “ Mixed' ﬁ,

* Statistics of the number of pounds of lake ﬁshes wm'ved
lers for the yeay 1872

Place. Hard fish. | Mixed fish,|

Rochester; N.Teeeeens.. ... 117 000 |l
Buffalo, N. Y...... T oy emees | T ese 880 | L O o

{Sandusky; Ohio..
Put-in-Ba N Olno.
‘Huron, O

i}
. Int.hehnlls of vesselsfrozen
C in op Lake Superior......

*All quantities exchanged between t,he
are deducted from the receipts of the snhsequem ope. ¥ - T
f'l‘he ﬂgnres opposite Sandusky include both the fmsh lmd salt ﬂsh. B

mple
§0btained only through newspaper sources.

ises probably

»
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suin- total of this incomplete record is 325 250,000 pounds of fish,.

§.a value of $1,600,000.
& two ports handhng the largest amount of fish are Chicago, Ill. ,and -

gﬁ‘elo,\N. Y. Their relative figures are shown below

: B . . toL ' . ‘i .
| Bara ion.| M0 | soft fish. | ,LAkC |Sturgeon.| Salt fish.| Total | Value.

saaa, 625 08
114, 717 50

o, K. Y..| 2,498,750 |.ooo.. ... 937,350 |oroenr.. ST | 3,008,000 | 6,374,1
T} 4,712,198 | 16,300 17,784 | 167,673 | 25,147 i 9,519,500 | 7,461, 1 104

8 dusky, Ohio, Detroit, Mich., and Cleveland, Ohio, wonld also .
arge figures in their gross sales The table of statistics, as it
ow )n_most cases only the original quantities recelved from ﬁshermen

'llght iﬂ'erences in market demands at various pomts influence
in species. Difference in depth of shore- waters con-
eme kinds of ﬁshes. The season vanes somewhat

the size of the boats, is dependent on numerous

e -6——1N LAKE SUPERIOR.

 Lake. apetior, W1th1n the bays and among the islands, the pound-
s-aré:used. The bold shores of the greater part of the lake will al-
ent; ‘the use of these nets to any very injurious extent; though, .
the’ local habit of the white-fish, some of the hest loca11t1es may be-
ep pnlated
\rmclpal fisheries are in the region of the Apostle Islands and at
Flsh Point. In both places pound-nets are in use, but the gill-
‘thus far, used in greater number. The other fishing-localities
uence this season were at Grand Island, Marquette, islands to
Keweenaw. Point, and Superior City. The Canadian fishe
those -of Michipicoten Island, are principally under the
8, Gompany’s control, at Michipicoten River, the Pic, and at .
6 and are, all g111 net ﬁshenes.

7.——IN LAKE MICHIGAN.

"1ch1gan weré worked up in detail in - thy
aription of' the character of ‘the fishing in diffe
Y uable for the hght 1t may aﬂ‘ord as to the
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shanties along the beach, on the east shore of the lake, attests the
practicability of gill-net ﬁehmg from a lee shore.
" In this extent of shore there is no spawning-ground. known for either
the trout or the white-fish, though the fishing is not carried on sufficiently
lateAm the season to find the species named upon their spawning beds.
rom  Kenosha-to Sheboygan are some thu'ty boats, working the
large gill-net rigs,” having from five to six gangs to the boat, and
m twenty to thirty nets to the gang, making the string of nefsa
lle’or more in length, and requiring a crew of five men. They run
out. from shore from eight to twenty miles, according to the range of
the Whlte fish and trout at different seasons. The boats used in this. |
gxon are principally what are called the ¢ square stern.” .
At Ketosha five of the boats are % Norwegians,” and one a steamer, -
modeled from a large “ Huron boat.”
t M_llwaukee, for a’time, the most of the boats were the sloop-rigged
orweglans,” afterwards abandoned, and the square stern adopted;
and" durmg the past year small steamers were substltuted for some of

Beginning at South Chicago, near the head of the lake, there were
. 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. TUnlike pound-net men in other portlons of_"che lake, they here 3
seek to cateh every variety of fish, finding sa.le to the peddlels of every-
thing but the dog-fish, Amia calva Lin, L L )

‘At Chicago there were six boats fishing w t-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. Ml}waukee eatchmg
bait, shipping tubs full of minnows daily. . - - ;L - ’
There has been no net- ﬁshmg here for: yeare, the few'
made proving failures. It is quite possﬂ)le, now . the fi
‘the river no longer flows into the lake, that there may be ,ome sueees
with nets.

At Evanston, the pound-net fishing was of" very much the same
acter as at Calumet. At both points they have a sprmg and faII 8
" taking out the nets in hot weather, when the fish. leave the: shoal water:

From Lake Forest and Waukegan to the Wisconsin lme ‘were twenty
seven pound-nets, fishing for both the fresh and salt fish markets: “Inthis.
region comparatively few fishes are taken other than the w]nte ﬁeh One.
proprietor has built a smoke-house, preparing and.:bo: ing the smaller ]
~ white-fishes for the (Jhlcavo market, where the ré- sold as - stioked

herring. If there were no other ob_}ectlon to ‘the. ,pture of the small -
white-fish, than their useless destruction, this could;.'be easily remedled;E .
by dlsposmg of them in this way, a8 they find a. qulck and. ‘profitabl
sale, the demand being far in excess. of. the supply -

The season here is different from most other parts of the lake . Ingtea
of a spring and fall seasor, with an interim of two. months, in
the nets are taken ont, the fishing, begmmng late in: May, lasts: ul
the first week in September the fisheries havmg their . greates
daring. the months in which the least ﬁshmg is done at mos )
thelake. .

It will be observed that in Illinois's share of the lake-shore no;;
is done, save with pound-nets. It is not likely that gill- -ne
would be undertaken here if pound- nets were: prog;bited, a8
be too hazardous of life and property. "Gill-net fishing is ada;
to a eoast with good: boat-harbors, or at any rate aﬁora.ble
& hlgh wmds, driving’ heavy seas. on the shor bher ,_gte

3 ern .half of this extent of shore there are someé twenty-
"ur onngd-nets, far ‘the most part_packing their fish, as the steamers
do not land at the points where they are located.

The. catch throughout . this region is almost wholly white-fish and -
out,'the glll nets in the sprmg ‘and fall taking a quantity of ¢law-
yers,”Lota maculosa, that are” thrown away as useless, ex cept where
a‘small local demand is supplied in the towns. The spawning- grounds
begm to the southward of Racine, Wis., and are found northward along
the whole- -extent of shore.

t.Two Rivers, and north to the islands, the boats are “ Mackinaws,”
kmg the lighter ngs of gill-nets, with from eight to twenty nets to
the. gang, and three or four gangs to the boat, with a crew of from two
three Inen, and running out from shore seldom more than seven or

‘ands, where a few etea,mers and large sall boats are used—
’ay' and its islands, the north shore, the Beaver, Fox, and

ups of islands, and the east shore of the lake, as far south -
The gill-net cateh, throughout this line of coast is little~
, t&ﬁsh and: trout, except in Grand Traverse Bay, where the::.
regomis nigripinnis Gill, (Mss.) is found abundant.
Barques and- Seu} Choix Point, a large type of - the
13 taken, feeding principally on the Myside: Fishes
welve pounds are common in every lift, while a hi
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a8 eighteen pounds are claimed to be occaelonally taken. éill-nets with
a mesh of five inches are in common use in this vicinity.

The pound-nets, from the head of Green. Bay as far north as Pesh-
tigo, take little else that are made use of but:lake-herring. A few
pickerel and wall-eyed pike—doeries, as they are ca.lled here—are packed
while sturgeon are thrown away. .

From -Peshtigo, north, the catch is prmclpall h1te~ﬁsh w1th 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 poun net revlon of the
_lake, about ninety pound-nets having been in use. th p_asb season.

Green Bay is the home of the wall-eyed pike, or-dory, Stzzostedzon
americana—as they are here in larger numbers than in "ny other part
of the lake.

The sturgeon are taken in great abundfmce m thls

almost universally destroyed. They come into the net$ i g'reat nyy ’
bers in the early fall, and are pulled into the boats w1th the gaﬁ-hook",fn e

and thrown upon the offal-heap.

A pound-net, one long leader with a pound at each end was set at

about six miles from the land, off Big Bay de :Noquet, on a 36- foot

shoal. The proprietors ‘owned a small schooner, ‘which they kept-an-- -

chored alongside. They did remarkably Well cavchmg a large grade
of fish.

From Seul Choix Point, eastward to ’\Iackmaw, a.nd southward‘to :

Little Traverse, Michigan, the pound-nets are used with success
Grand Traverse Bay, and at Leland, they succeed durmg the fal
son ; but from tliis point south, alono' the east shore of the lake, )
net ﬁshmg has proved an entire failure and has been abandoned
From Manistee, south to Michigan City, the larger gill-net rigs
come into use, with four and five men to the boat.. The fishing"
from seven to ten miles from the shore, until, near,Sairit Joseph, the
out” reaches from twenty to twenty-five IHIIGb There is no spaw
ground from Saint J oseph southward, and consequently no 1
. fishing.
From Manistee, south, the bulk of the fish caught are pac
and shipped fresh to Clncago, and a few to the interior of M
In the winter season, after the sarface of the water in Gre
frozen to a sufficient thlckness, the fishing is-again begun
-extent. Holes are cut through the ice, with chisels made f
" pose, and baited hooks are lowered, in hopes of finding a schoc
in the locality. If unsuocessful other holes are cut at a distar
until the fish are found when they are hauled out as fastas
‘& fisherman takmg from twentyfive to seventy-ﬁ" ‘ ‘wei
from one hundred to three hundred and fifty poundq, Whlch are
home at night on a hand-sled. - :
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fl:-nets are set beneath the ice, by cutting holes a rod or more apart,

sliding aline along from one hole to another, until the desired dis-
‘is attained, when a gang of nets is attached and drawn through.

Lo fisherman has a shanty, placed on runners, .with a séction of the

floor: rémoved, and with a good fire in the stove, within a few feet of
m; he hfts his nets and removes the fish, entlrelv protected from the

weather.

.- During the past winter, a pound-net was allowed to freeze into the

jes, and a shanty built over the erib, or pot, so that it could be 11fted.

ugh the opening, dally, without inconvenience.

8.—IN LAKE HURON. .

On the greater part of the American side of the Lake Huron shores
he fishing is done-with gill-nets. There are a number of pound-nets in
use in Saginaw and Thunder Bays, and afew at other localities. Seine-

ﬁshmg for the wall-eyed pike is done on a large scale near Bay City,
Mich., on Saginaw Bay.

iExcept at the northern end of the lake, the large Huron boat is used
he gill-net fishing, and gangs of from thirty to sixty nets are set at
t to twenty-five miles from shore. At the northem end of the
Mackinaw; boat is used, with fewer nets.

o ries of Sagmaw Bay are somewhat unique in character. Gill-

: nets a.re'set in the ordinary season from the shores near the entrance of
he bay. Pound- nets are numerous on both shores up to the mouth of’
river ; as many as two hundred have been in use at once.
lose to the mouth of the river are the semmg -grounds. Four or five
£0-rod gseinies are in use on each side. On the one side wher'e the current
Weeps ghoreward they are made of coarse twine and have heavily
ig ded lines, and are strong enough to carry ashore slabs, logs, and
€] ‘thmg found in their way. The seine is laid out up-stream, and
‘ent sweeps it on the shore below, when lines are madé fast tothe
A nd it is drawn out by means of a 2-horse windlass. On the oppo-

‘ Hore, where the current sweeps out, there is the necessity forlighter

' id heavy leads, as there is a tendency to lift the lead- line from

fom and allow the fish to escape underneath ; a difficulty that jg -

e néver been: entlrely obvmtedx

da8'the ice leaves the river in the spring, the séines are swept-

groands, and usually immienise quantities of wall-eyed pike, Stiz-

cmerwaﬂa,, are taken ; several tons are sometimes secured in &

3 -and the result of the seasons’ fishing is often two thousand .

B ‘e’»ﬂshmg only lasts about three weeks:
‘nets take a variety of species. The will-eyed plke is th

pecies; and the white-fish next. The fall fishing i i sl

mportant for this class of nets.

ﬁshing is very extensive, Holes are cut throughit ,icé

set, pound nets are allowed to freeze in, keepmtf only the:
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surface of the crib open. Wooden ¢ lure-fish” are used attracting the
Mackinaw trout to the holes, where they aretaken with thé 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. S

There is the most evident reduction ofk_;tﬁhe. quantities of fish ‘taken

throughout the shores of this lake within a short term of years.
9.—IN SAINT CLAIR AND tiiﬁfl’kOIT‘ RIVERS.

At the head of Saint Clair River, largé'ﬁjsheriQS' werein operation several

-years ago, but the enterprise has gradually diminished, as the fish be-

- came fewer in numbers, until now three or fonr: fisherie
) ‘ing-privileges almost entirely to themselves. . .
Between the mouth of Detroit Riverand the ¢ity are a.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 o

Thé “ Ponds” of 'Dé_troit'iRiize}f'.'f

s have the fish-

These fisheries, known as ponds, are among théi’mc}st.qxt&isivé? estab- " .

lishments of the lake. Large numbers of white-fish
them, from the fall of the year to late in the winter; wk
out, and sold in the market at good prices.- The: bes v
ated at islands in the middle of the river, where there is an ample cir-

culation of water, keeping the fish in vigorous, healthy condition for

months.

The pond is merely an inclosure in.the river, made by driving. p'ilés{ S :

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 throqgh the pond. At one end _of‘,thb‘_.pdnd-_a.; gate is puﬁ
~ hinged at the bottom of the river to a mud-sill, andthe upper porﬁxo
floating at an angle of about 459, projects a fqbt"or, more above the gur
face, closing the entrance to the pond. By pushing' the gate be
the surface, with a pole, it is opened to the extent of one, two, thr
more feet, according to the depth the top of the gate is‘pushed do
The accompanying plate represents one of the best arranged
-conducted fisheries on Detroit River. The huildings. for the:n
net-house, and the store-house, with the windlass-sheds; are al
It will be seen that the fishing is carried on by swesj
of the pond, that is drawn in by horse-power. = When th @
on shore the men, haul in the seine until the bag is reached, when

leads are thrown over the top of the gate, which is then pushe

~ leaving an open space at the surface; of two. feet; through-wh

.. .fish are emptied into the poud without:being touchied :by the h

~ taken above water. T
" 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 a

n the lakes.
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ne sweep of the seine every hour. In each pond from twenty-five to
orty thousand white-fiskes, and a number of other species, are penned
p every season. ' . ’

“There are nine ponds belonging to American proprietors, and" seven
elonging to Canadians. :
L '10.—IN LAKE ERIE. -

Lake Erie produces large quantities of food-fishes of several varie-
-ties. The’ wall-eyed pike—pickerel, as it is incorrectly named in the
region—the blackbass, the white-fish, the lake-herring, the salmen-
trout, and the sturgeon, are all staple fishes; while, besides these Jjust
-named, a number of ‘species of inferior food-fishes are shipped from the
:western portion of 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, fall 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. I the other
‘part of the lake gill-nets are principally used. '
R - 11.—IN LAKE ONTARIO. v .
- 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. :

i, ¥

L . 12,~BOATS USED IN THE FISHERIES.

- +The boats used in the fisheries are of several kinds and constructed
on very different models. The “Mackinaw,” the “Huron,” or “ square
stern,” the “ Norwegian,” and the *pound-boat,” are the ordinary boats.
The famous “Mackinaw” of the lakes has bow and stern sharp, a great
eal of sheer, the greatest beam forward of amidships and tapers with
ittle curve to the stern. . She is either schooner-rig, or with a lug-sail
» 18- fairly fast; the greatest surf-boat known, and with an ex-
d boatman will ride out any storm, or, if necessary, beach with
safety than any other boat. -She is comparatively dry, and her.,
bern prevents the shipment of -water aft, when running with the -
¥ have been.longer and more extensively used om the apper
- any. other boats, and with less loss of life or accident. The’
-the more general use of the Mackinaw is that her narrow
ffords too little room for stowage. They are employed entirely:-
Ij.g:ht;r;g-.ggl-net stocks, and are usually from twenty-two fo.
six feet. in length, Lake Superior, the northern half 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 ofa

*".schooner- rigged sail-boat, with less sheer than the Mackinaw, hub‘wxhh
plenty of room for nets, fish, or half-barrels. The better model :
faster than the Mackinaws. They are generally from thirty to. forty_ o
feet in length; in most of the regions where they are employed-the"
fishing is done much farther from shore than in the “light-rig” locahtxes S
An inquiry into the history of loss of life and accidents. ,among the . -
fishermen of Lake Michigan indicates that these boats had suﬂ'ered the = -

- most, partly, no doubt, because of their longer runs out from shore.

The ¢“Norwegian”is a huge, unwieldy thing, with flaring bows,’g ;
. sheer, high sides, and is sloop-rigged. ‘She is absolutely dry all’

‘weathers, and though perfectly safe, and with: ample room, she 1
used by the Scandinavian fishermen, most other ﬁshemmm ob_]ee g
her slowness and the great labor of: rowing -in timeof a ealim,
-‘boats are in use in but very few locahtles They are, from tlnrty ﬁve £
forty feet in length. ‘

The pound-boatsin use in the westem end. of Lake Erle are very wellj
-adapted to the purposes for which they are emp - They are flat-
“bottomed, wide-beam, very simply-made boa.t‘ 4 large cemter .
_ ’boa.rd and carrying two very tall spars, and a. Wl spread -of canvas, -
"They are quite fast before the wind, and very roomy They are used
. in transporting the fish from the nets to the warehouses and. ﬁ'eezmg
houses. They are usaally forty feet in length. ' :

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

The small-steamers now used in a few localltles are built mueh
-the model of the small river- tngs, but with .no upper works, and Wit
wide hatchways extending along half the length of the deck T
‘used only with the heavy gill-net rigs.

D—THE DECREASE OF THE FOOD—FISHES

been opened a large amount of fish has been shipped to the (thcago

g,the localities where the ﬁah are caught when they have been
"ved they show : an evident d1mm11t10n

The special investigation in reference to the decreage. o‘f

ﬁshes was prosecuted among the ﬁsherxes of Lake Mlch ' ,verage ﬁfty gill-net ﬁshes would make a ha,lf barrel ;

. out, eigh ,o‘r'm'ne .
_of the lakes. This i 1s the ordinary: feelmg amon' v d g w .

the ﬁshermen, and the people generally

. the city’s papers since 1854, Tlus is. t :
. _the territory fished over has 1ncrease¢ n %
the lines of steamers and railroads are extended, fisheries are establigh
at new points. From Lake Supemor, too, since. regular comnm

vehly throu ghout the lake, but ran ge in largeco ies
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and run near the shore at different points, while the majority of local1-
ties may be entirely destitute of fish.

[
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14, —WHEN THE DECREASE BEGAN.

The oldest fishermen I have met clain: from twenty- m eto twenty-ew'ht
years’ fishing in the lake. They assert:the fish to have been abundant,
running in near shore, and that hauls of large quantmes were ma.de w1th
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 seine around .
them. JTmmense quantities were taken in’ tlns 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 ﬁshmg, places the

beginning of a marked decrease W]thin about ten years. : ,

15.—THE AMOUNT OF DECREASE

The amount of decrease, in the absence of statlstxos of ca.pt;ure, cannob
be decided very definitely, - The records-of sh1pments from Two Rwers,
on a previous page, show a decrease of fifty per cent, in. four years. '

The reduction in the namber of boats: at differen f]ocal1t1es, perhaps
indicates to some extent the amount of decrease ho fish..

In 1838 there are said to have been thirty-three ,g111-net boats ﬁslnng
- from Milwaukee, Wis. In 1871 there were but fourteen. -

Between Kenosha, Wis.,, and Chicago, Ill., the pound- nets ha;‘
diminished from thirty-six in 1869, to twenty-seven in 1871,

At White-Fish Bay, Door Countv Wisconsin, formerly an exten i
fishing-ground, there are now buat three pound nets.

A profitable fishery at North Bay is now entirely abandoned.
pound- -net fishermen at Two Rivers complained of the scarcl
white- fish, and one asserted that a law prohibiting pound net
wonld not be a very serious loss, in. eonsldera,mon of the poo
they had had for a few years. Compare this condition of thin,
the record of 1864, in the report of Hon. Theodore Wende,
Michigan legislature, in which, from four pounds, 2,
fish were taken in White-Fish Bay, WIS", and with_ a few, m

The

emon The ponnd net men geuemlly ack
fish in their own localities, and attribute it to vanous cause.
At Ausable, \Ileh on Lake Hauron, there are saxd to,have
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usl increase, the numbers must of course diminish, and over-fishing

' econs1dered in investigating the eaunses of decrease. Still, it is
‘vxdent that much more wholesale causes than merely the num-
ets in:mse exist in the lakes, the principal one being the capture
‘numbers of small fishes by the pound-nets.

t'eking of fall-grown, mature fishes, so long as all are preserved
d' for food, cannot be questioned as a legitimate and rightful
ipation.> The capture of half-grown, immature fishes is less le-
bunate, not only from the fact that the number is diminished by the
taken, but thatthe supply of full-grown fish in the waters through-
erm of years, being no greater than the demand, it is evident
hls_demand is filled from half-grown individuals thelr numbers
ish from year to year at an accelerating rate. And -this ac-
ng' ratio -of loss is seen to be multiplied many times, when we
'nslderatlon the fdet that the supply is barely kept up if

ng of ﬁsh in too large quantmes to allow of handling and
tion, the destruction of fishes too small for use, or of others be-
Y a not.in-a spécial line of fishing followed by certain fisher-
he capture, when used, of those not old enough to spawn, are
_y”wrong and destructlve to the fishing-interests.

The poundfnets.—-In observing the lifts of white-fish taken from
nid:nets during the spring and summer seasons of fishing, along
‘¢, they were estimated to contain from one-twentieth to one-

1 fishes, that, when prepared for salting, entrails and heads
1d we1gh less than elght ounces. These, among fishermen

it sa;ltmg and smokmg, and: sell them in boxes,’ as smoked
the magomty are compelled to bury them, as useless, as
A han any grade recogmzed in the salt-fish market.
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The standard of inspection, of the best inspectors, which is also ap-

proved by most of the dealers, though not establishing the grade by

i weight, virtually makes the minimum weight of a No. 1 white-fish about
one and one-quarter pounds; a No.2fish, about three-quarters of apound;
and the weight of a No. 3 fish, from three-qnarters of a pound to less,
this is after the head and entrarls are remOved

On counting pound-net fish, as they were repacked by dealers, ﬁeh-
ermen’s uninspected packages, one hundred pounds, were found to con-
tain from one hundred to one hundred and. eighty tishes; in the latter.
case the fishes averaging less than ‘iine onnces. Numbers of small
fishes, weighing from five to six: ounce f'are found in the pound net
packages. : .

Certain localities, as the north shore’of the 1aLe, have a large type of
fish; but of pound-net white-fish, taken'in aseagon, throughout this lake
the average would not be above the To._ 2 grade . Welght.

An advantage the pound-net: has’over the glll-net or:seine, in war.
weather, is, that in a large cateh. of fish.it is_ possible to take out just
such a quantity at & time as can be handled, lezwrng the xest allve,
and fresh until it is eonvenient to retarn for them. " »

Inthe glll-nets the lift must all be brought ashore t,once, and what can
be dressed and packed in a . few hou:s are Hse: tle the remamder
spoil and have to be thrown away."

Pound-net fish are generally superlor to glll net ﬁeh to slnp 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,r C

(16 ,5.) The gcll nets.~—The Whlt&ﬁsh ta.ken in the gill-nets, in
Miehigan, will average much . hlgh.e No 2 fish. From.
to the books of dealers in Chxcago,*and an: extended observatl_
gill-net, ﬁbhmg, it is evident that the entlre oateh of thelake wou
give as low an average weight as one and one-quarter pounds. '
spection of fishermen’s shipments of gill- net ﬁsh seldom\aﬁ‘or ’
proportion of No. 1 fish as one-half. TR :

The reasons for the larger size of the gill-net ﬁsh are in the facts Te.
ferred to on another page,in reference to the habit of the
white-fish to remain near the shore, the least depth employed fo
gill-nets,-being twelve or fifteen fathoms, entlrely outsrde ‘0
of the smaller white-fish. - e ,

| The. gill-nets destroy a. great ma.ny nssh in, trme‘ £_storm.
t B% fishermen are not able to visit the nets for days at a time,

days being sufficient during the summer months for the fish.
become tainted, when they are thmiwn .overboard to rot on th
glounds, making it offensive to the white-fish and-driving them

The gill-nets, when they: are. 1ost, y.fish by entangling |
til the floats become waterlogged and #ink. . They have been gr
up, two years afterwards, while %earehmg for nets recently lost, full-o
decayed fish, This is quite an e*ztensrve aoeney of deatructron, ae"a
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. many gangs of nets are lost in the lake every year by heavy
nig, and many in the late fall by being left out until storms and ice
nt-their recovery. »

species of fish of good size and really fair ﬁavor is: destroyed in
uantities in certain localities by the gill- -nets, from the faet that
0- dema.nd for it in the.general market. This is the so-called
wyer,” the spotted burbot, Lota maculosa, oneof the family of Gadoids
hich belong the cod, the haddock, and the ling, all well 1ece1ved
market ‘The lawyer is rejected because of a prejudice against
rance. The peddlersin Chicago, and the proprietors of fish-
m;Mllwaukee, find no difficylty in sellingit. Thelivers are very
nd are. occasionally obtained in quantity, and regarded as a rare |
erienced persons.

Throwing offal on the fishing-grounds. —-It is the uniform testi-
Ten. that throwing offal or dead fish in the vicinity of
1ds 1s offensive to the white-fish, and drives him away.
eculiarly cleanly in its instinets, and has an aver-
oul water of any description.  Most fishermen regard
sufficiently to be careful in this particular, while many
~men injure themselves and others by dumping
;y.where in the lake ‘where. they find it convenient,
eh- in the vmmlty for- several months Unsal-
v hrown overboard in the v1o1n1ty of the nets.’

n'th Itis ha.vmg a very injurious

he -shenes The water-logged slabs, tilted on the bottom,
urrents, ‘tear and: carry away the mets. The sawdust -

¢ feeding and spawning grounds of the fish, and is so obnox-

hem: that:in the vicinity of numerous mllls, ag at Muskegon

- herres become greatly reduced in numbers and success. ’

rvations.of - Alfred Blais, a fishery-overseer in the employ of

an’ marine and fisheries department, discovered the salmon-

d and decaying, with particles of sawdust adhering. Its

mg'eﬂ'ects extend far.and wide from the vicinity of the mills

of & dredge, from one hundred fathoms depth; in Grand

merous blaekened and. decaymg parxticles of

i 1 .
-

"oeeasmnal slabs, forms nucler for sand bars in the .
and..m some. of them will eontrrbute to an 1n_]nry.

X ea.t 1mportance that means should be 1mmedlate1y |
,st further decrease in the numbers of the lake-fishes,



20 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

and an effort be made to restore them to their former numerous con-

ditign. ' :
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, is‘legislation.

17.—PROTECTIVE LEGISLATION.

The experience of the past, both in Eurépe' and the older portions of
our country, indicates the inadequacy of: protective legislation in pre-
venting the decrease and extermination 'Of?,-"thej food-fishes.

In the compilation of the laws »relatfﬁg'to?the’,'protection of fisheries
in Massachusetts, published in the sixth annual report.of the commis-
sioners of inland fisheries of that’ State, thers tere-three hundred and
tifty-nine acts, passed by the ]egisla;tiji'e of the State between the years
1623 and 1857, involving directly the protection of the food-tishes. In
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 ‘pﬁproﬁ' a ’Iéi,\ and their price

-in the market very high.,  * - o A _

The propagation of the shad restored their n@mbers in-a few years
until they were more abundant than for- fifty years: previously.in the
Connecticut River, where the experiment was made. . AR

The alewives were rapidly renewed in numbers, and the effortisnow
being made to restore the salmon.. - _ , ComtEl s

The fish-protection laws of Great Britain date back before the Middle:
Ages, while the restoration of numbers.in the salmnon is owing to:fish

' bropagation by the artificial methods:within the period of 4 few yeirs. v

This has been the. general experiénce. - Theeffect -of the law, whi.
most efficient, has been merely. preservative while that of propa,
is restorative. ‘ S R Ry g

The greatest necessity in the way of legislation in the Jak
the protection of the immature fishes from eaptare and iléés’m;ix
this should be the principal aim of laws regulating the figheri

To accomplish this, a great many have advocated. the entiré prohi-
bition of the use of pound-nets, believing it to be the simpl
way of disposing of the matter. - It must be understeod; h
1t would work ruiu to every pound-net fisherman: The,
are entirely useless for any other. purpose- than. pound-net fish
the fishermaun’s entire property, with comparatively few exeepii
invested in his fishing-stock, occasionally reachinga figai
four or five thousand dollars, and rarely.as losw- i
dred dollars. Besides, though it would. arrest-
reduce the product of the fisheries fo Gar: use of
decrease in the number of nets, and' the whole. fishing-interests of th
lakes in the market would be embatrassed in congequence, * - - -

Ty
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lie possibility of handling the fishes over as they are dipped_out of
e .‘,"pot” or ‘crib,” and sorting small fishes out, to escape, Wh¥le 1Fhe
lairger ones are reserved, has been frequently suggested. The objection
y this would be chiefiy the fact that, owing to the delicate nature of
e?whifé-ﬁsh, it would not endure rough handling ; and, if the regula-
1 was established, there would be no probability of its enforcement.
atitis in some measure practicable, if carried out, nay be known
from the fact that a fisherman, formerly in North Bay, Wisconsin, took
. ﬂsh ',frOm‘ the pound-net, one by one, and bled them before he threw
! mto the boat,the smallest were thrown overboard unharmed,
d'most of them swam off vigorously, though many died from handling.
j:u,i'pose in bleeding was to pack a firm-fleshed, white-meated fish,
which. he received a fancy price from some one in Ohio.

] nlai'genlent of the mesh in the pot or crib is perhaps the most
) ',ég-'u_latidn that is likely to accomplish the purpose intendedwitl‘l-
ing injustice upon the fishermen. The mesh in present use is

 drawn taut. This makesit from three-fourths to one and
_from knot to knot. For the capture of herring, the
dered necessary; while, where the object is to cap-
e larger mesh of three and one-fourth inches is

et mesh, usually four and one-fourth or four and "
nches, with.the pound:net mesh, it will be observed that the
ce‘in-size is not the enly variation in condition to be considered.
ine of the g‘i]I-neti 'is more unfavorable for the escape of a
an the coarse twine or cord of the pound-net. Besides, while the
ot ‘,.mea_n's of nicely-balanced floats and weights, stands in the
omparétively slack, the sides of the pound-net are drawn up
he meshes open, and standing taut and firm, are much. less apt to
, fish while attempting to pass through. It is seen from this
ugh four and one-fourth inches are small enough, perhaps too
or the gill-net mesh, the same dimension is not required for the

ith all the advantage that a taut, open mesh affords them, the

ish to remain quietly in the “pot” until it is lifted to the
4s to be taken into consideration. Of course the greater
of escape, the greater nnmber of fishes that will avail themselves

noft'be,considered an unfair demand that all white-fishes of

he minimum of the inspection-grade No. 2 should be. -
5 of escape. By a series of measurements it has been..
hat-a No. 3 white-fish will measure about seven and threg: "
inches in the girth.. This would require for its escape abg {
d three-fourths inches, extension-measurement, or one and seven;
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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-
eighths inches, extensiou- measurement..

There are a few localities in the lakes where herring are utihzed 6 a
large extent. In the shoal regions of - the lakes, and especlally in the
shallow bays, the lake-herring are abundant In Green Bay, an arm of
Lake Michigan, to the south of the Menominee River, at Mackinaw,
Mich., and vieinity, a good many. lake-herring are handled, thotgh
they are by no means ag valuable to the fishermen as either white-fish
or trout. In the western end of Lake Ene, ‘especially in the vicinity of
. Sandusky, Ohio, they are take" Hn Targe numbers Tn all localities
“ where fishing is carried on Wlth the pound nets,. or near the shore with
* any nets, hernnO‘ are taken tn a hmlted extent and are Generally not

made use of. _
Of course when the fisheriés: epend on the catch of herrmg for their
support, a large mesh woudld be fatal to them and itis doubtful whether -
a mesh larger than one and one-half 1nches could be ed. with's antaO'et
"The statistics of nire prlnclpal fish:markets ot the lakes’ ghow the

. proportion of lake- herx‘mg handled to be one-
herring command in the market would prod 1 ly ‘about one-thirtieth
of the amount real;zed from tlie whole quantity sh' handled "This
shows the small value of the herring, to the fishermen, in’ “the - herr1n0'~

localities. In the whole product of the lakes it would be of much less .

consequence.
It will be seen, ‘from the foregomg statements, that a Jaw- egulatlng
the size of mesh, to the great advantage ‘of the better species’ of shes,
would not be verylnjurlous tothe ﬁshlng-lnterests as awhole i Jtaﬂowed
the escape of the herring. “'8till, as the discovery has been “made, is
fall, that the herring feéd very extenslvely on the spawn of Wh
there is an advantage in taking them from the lake: -
Prohibiting fishing at certam geasons of the year has be
nary method of legislation in protecting the ﬁsh, and has p
of great advantage in streams and inland waters. The gre:
the particular of fishing, assume very much the eharacte‘
and the same class of letrlslatlon beneﬁtlng strea.ms rmd i
- i8 not required for fhem v
A close season, from S“uturday ght to- "\Ionday mor
recommended by State commlssmners of ‘some of the sea-]
This could be adopted in the case of the pouud nets, but
be practicable with the gill- nets, agit: would be neay
the fishermen to take up’ ‘geveral ‘gangsof nets on Saf

reset them on Monday

h, while the 1ow rates

*
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ges on the rights of other hshel inen, on each side, by preventing
céss of fishes to their nets.

aw restricting the number of pound-nets to the mile, along the
s of the lakes, would be a favorable regulation.

I—netters, though having had much less influence in-diminish-
“numbers, would ‘assist the increase, to a large extent, if they
#d the mesh of the gill-net, now gene: rally four and one-quarter
ches; to. the orwmal four and one-half inch mesh. A diserimination
Wever, be made in favor of Grand Traverse Bay, where the
ttion of « the catch is the black-fin, Argyrosomus nigr ipiRis
h-does not attain an average weight of more than one pound
alation prescribing the size of meter and seaming, and enforcing
ving of tlie same, and also the stretcher-lines of gill-nets, would
‘as" great nambers of fish ave destroyed uselessly by the
storms and currents, aud loss of the nets in the lakes,
nue to. capture fish until the floats become water- logged

Y

Waters in November Though ‘the previous months have

fitable, they look iorward to this season with eert'untv of
Af: it'does not prove t00 stormy.

éstrnctlon of fish in the kﬂhng of sturgeon in

e Waters of Green Bay they are taken by thou-

the ponnd nets. The ﬁshermen make no use -

others-have attained quite a degree of wealth -“';f
r8;dir the city 'of Sandusky, Ohio, by utxlmng:‘

ke - he thicker parts of the fish, making a sn-"
but manufacture cav1a1e from- the ova, isin- .
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~ Green Bay is, perhaps, the only locality on the lakes where this can be
repeated with success, and it is well worth the attention of 'some one
with a small amount of money to invest.* . . K

Itis the universal experience of fishermen that throwing offal on the.
fishing-grounds is offensive to the whi»te-ﬂsh'fié.nd destructive to the fish-
ing-interests in the locality. A‘fs’tringenpz’lg*W»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. -

Tu this connection it is well to refer o.the fact that sawdust in- maay
lumber-mill localities is thrown ipto,.»;the_ streams, or is used to bank out
in the shoal watersat the edge of'a river; great quantities of it floating
ot and water-logging, settle on-the spawning-beds-and feeding-grounds
of the white-fish, to decay, and drive them from the locality. .-

With this discussion of the effects of different laws -upon the.fish-
ing-interests we would refer to the - enlargement of _the mesh in:both

pound-nets and gill-nets, prohibiting: the - throwing of offal upon the
fishing-grounds, and the useless. destruetion of sturgeon, as the most -
necessary and desirable regulations to be: established by. legislation.: . -
It will be observed that the varying character of the fishingin differ: -
ent regions requires ;discr.iminative,legiSIatiou= in. favor of certain locali-
ties. - Where the lake-herring.is the ‘principal fish taken, a mesh larger
 than two inches would allow their escape.” The provision of a close sea-
son, during the hot months of the summer,though, it will be seen, it

would afford an ample season in the spring and fall for the ﬁshé;‘ies in
i

-most localities, would debar all successful: fishing to the large
of the Ilinois shore, where this season: of the year is the only t
fishing is attempted. The. enlargemeunt of the gill-net mesh

a half inches, though.a: favorable regulation for all other porti
lake, should include an exception infavorof the regioft_lfo_f Gray

"Bay, Michigan, where the black-fin, a fish averaging much sm
size than the white-fish,.is taken in large nambers.

The Canadian laws.are sweeping aud'stringent in characte) X
acting license-fees from the fishermen they control the extent of hing
-in all localities, and limit the number ot _nets. to eac,h/ mile hore

in accordance with the judgment of vthe,ﬁ,:s»hdry-pﬁicgrs. stem
of laws and policing the whole extent of sheres js : Y
cumbersome method of protecting the fishes,
able that the large amount of' money,
for this purpose, would increase the products. of thy
greater extent, if expen_ded.in,thgpropagatip of thoge figh
. artificial culture. e 3 :
1&-'-'-A TIFIC Ad
‘ " By far the more successful ‘meth
‘fishes, is that of artificial propagati )
the salmon in Norway, Sweden, Germany, ]
» * *BSince undertaken. - -

[N}
b1}
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e been increased to a very large ‘extent from the breeding-houses at
ingen, Stormontfield, and elsewhere. A yearly increasing supply of
1mon has by this means stocked the exhausted rivers of Canada. The
and alewives have been restored to many of the eastern rivers, and
brook-trout bas been reared in great numbers, and many streams and
calities where they had always been unknown have been stocked with
his ‘favorite fish. : o '
Of :all species except the shad, those of the salmon-family prove to
bhe best adapted for artiticial culture. The eggs are readily impreg-
ted:.are specially adapted to being bandled, to endure transportation,
¢ free and separate at the bottom of the water, incased in an
ng mombrane thick enough to protect the delicate embryo from
ard ‘contact of the gravel, or glass, or wire screens upon which it
ssary to place them. :
: Ei&tqry of the white-fish culture on the lakes.—It has already been
at by farthe most important fish of the lakes is the white-fish.
cultitrists in the vicinity of the lakes, having the knowledge of
1: ﬂ_xaft had been going on in the numbers of this species
ears, appreciated the advantage that their art might
hite-fish prove to be adapted to their methods of

:.h%dﬂlbuﬁ%é‘ in’ Vlcnuty of the lakes began
en the same time: Mr. Seth Green of Rochester,
N

elson- W, Clark, of Clarkston, Mich.; and Mr. Samuel
weastle; Ontario, Canada. Mr. Green and Mr. Wilmot
awn’ in" the. fall ‘of 1868, and Mr. Clark in the fall of
ted t;hemfinyﬁhﬁe_ game manner as the brook-trout. These
vere all ‘attended .with considerable success, though the
age of loss, compared with that in trout and salmon
s anything but encouraging. The screens in-the troughs,
inces, were.the same as- those used for the trout, and the
wh e-fishes, being smaller, escaped and ran over into the
ughs, and down into the ponds below. This was in some
‘rtunatle - circumstance, at Mr., Wilmot’s establishment, for
fish, finding their natural food in the ponds, gre\if and thrived,,
é.-only positive data there are of their rate of growth.
g year Mr, Green and Mr. Clark made additional
om. 1 ‘jy_expveriekuce of thél preceding year, having .
._ ecessity of immediate attention to the white-fish eggs
ereplaced in the troughs, began the work of removing the
v,:g‘gs;’twiﬁhi:n}t}m,91,? three days’ time, and, giving them -
during the season hatched out'a wmuch larger percent- -
ir.. Gt I_Lr,'inA(’,_LS:GQ,_distnibut,eq. a quantity of the white:
nuperous applicants who responded to an advertisement
distribution. Some packages of spawn, from this sup-
efit by stéamer to Mr. Frank Buckland, inspector of ‘shl_z;ibjn- -




for carrymg ova is consﬁructed 80
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fishories for Great Britain. Ia 1efer1mg to the condltlon of the eggs, Ly

on their arrival in London, he says, ¢ A good proportlon of the wkite-
“fish eggs were alive and well.” .

Some temporary tronghs were pité uyp, i Detroxt Mich., and-sapplied
with the ova, under the direction “of - 700mpeau, Mr J. P.
blark Mr. George Clark, and Mr. Jan ‘

Dxperlments were again made by Mr. Green, Mr. Glark and Mr. Wil-
mot,in 1870. More than a thillion of ovavwere supplied by the liberality
of Mr. J. P. Clark and George Clark' ithon eXpense, from their ponds
in Detroit River. Mr. Green also in tyin the breedmg of
salmon-trout and lake- herring, W1th- me Stke

In 1871 these gentlemen Jnst Te
failing to arouse the interest of the State‘authon
fish-propagation, to the &xtent they desu'ed
of Clarkston, with the neeessary fmlds'f ]
sixty-four feet in length by twenty in
twenty-six troughs, sixteen feet long: and one “foot:
building was devoted to the hatching of whlte-ﬁs
eggs laid down estimated at about one mﬂhon il
previous years aided Mr. N. W. Clark'to a most
by the 1st of April thé fish began ha.tchmg, ] fore' the 13th of .-
the inonth the troughs- were swarming with )d hite-fishes. Be-
tween the 20th and the 30th of April these were all dlstrnbuted by Mr.
Clark in a number of inland lakes in Oakland Coun*v, ‘\Ilchlvan and
into the Detroit River. ‘ = o

Mr. Wilmot again procured aboul: ne alf mllhon of Whlte ﬁsh ’g g
which were handled with unproved';, ticcess.

Mr. Green gave less space to’ whltse-ﬁsh eggs thls season and
down large quantities of salmon- trout OVR,WIbh the' pm'pose of d
ting the trout in the inland waters: of the Sta

In 1872 an employé of Mr, Green'd ewsed a new apparatos i
ing fish, that economized space to a great extent, and’ aﬁ
room for a large supply of both sahnon-trout and Whlt;e ﬁs
ing his establishment in January last, ‘we found ‘them: K
large quantities, and orders arrivin g:dallv for the fr5
of mland la.kes in a.ll parts of the‘ tate.

foi‘ throwmo‘ it out of level while carrymg 1t The zine can
ten. trays, each of which carrles fifty- four small boxes, two

the bot om of a box and hold it ﬁrm‘v in its place ‘To covers
he boxes, but a large cover can be fitted to the zine
h a good lock, is fitted to the outside box. The bot-
litgle boxes are perforated, the position of the holes..
rectly. over the circular hole in the compartment of the tray.
so holes in the bottom, and the wooden box has
eh’”ho’les bored on each side, near the bottom,.so that
6 for the: surplus water of all the boxes, and a free cir-
ughout which i is deemed 1mportanf, by some of the

| '{and' vicinity, °
the matter of

most perfect arrangements were provided by Mr.
ining the spawn. - Two tanks of about five feet
1 the ed«e of the shore an(l partly filled with

aimpnlatmg the abdomen It was found that to 1nduce
m a fully rlpe female, all that was necessary

(")ugh the water. Not until the greater part of the free
Jen. -to,the pa.n was it necessary to shde the hand along

'npe theu' extmsmn was slow, and in masses com-
' fy dlsengave themselves from the fish

i ost mdlcatmus of pain When the pléssure

the Ganadlan side of the D etroit Ri f the ovipore. The milt from the male will

1*Tovember llth I met Mr ‘T V\T :

tammg Whlte fish spawn. The: box

ed.to shand about half an hour, When thef

Thls, for protectlon is set msxdo of ‘B stron ,wooden

small quantity of water was left Wlth the
frame in the bottom, suppm"ﬂd on stlff spuugs » . .

re perfectl y c,lean

otired off and the eggs carefully rinsed throuch_ Ay
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By repeated actnal counts, and by (trrann‘mv on a plate in a true
squdre, it was found that a large table- spoon, moderately heaped up,
contained about a thousand eggs. :

Eight Tipe white-fish eggs will lie: ent
_and the ninth will lie partially across

"A pat of moss was then put into t d _
nel, cut into the form of the Swiss eross, after thorongh saturation
with water, was pressed lightly down. into ‘the cup, and & table-spoonful
of eggs poured upon it.
of the boxes, because it was tound 'vth'ti the-contact of the zine was

vithin the space of an mch,

out the eggs, as all that was necesswry. W
the ﬁngers and remove it ﬁ'om the box, and dipp g‘bhe cloth w1th the
off wi ¢ motnons,
\Vltlxout any tedious plckmg and rmsmg the eggs fl‘ee'.from particles
moss. In arranging the eggs. for transl)ort;atlon for & short di
the use of the cloth patches is- undoubtedly @ good. ethod.

After filling the boxes they were pla,ced 1n ‘the’ trajrs, and’ the"trays o

atlJusted within the zinc can, when water was pou til the whole: .
contents were thoroughly saturated Wheu the as ¢losed. and locked
and the.case was ready for txansportatlon 3 atchmg-house A
small fee to the baggage-master excltes consxdemble mterestln the: sal‘e
handling of the box. :
Two trips were made from Ecorse to the habchmg house at Ol .
ton, and about one million three’ huudred and thirty thousand gE8
were put into the tronghs, Mr. Clark having increased the nu :
troughs to fifty for the purpose of receiving the extra supply of
One-half of the eggs were the property of the commlssmn, th
half to be controlled by Mr. J. P. Clark, of Detroit,, Mr: ‘Geor
of Ecorse, and Mr. N. W. Clark, of Clarkston. "The eggq e
tention from the second day after they were placed in l:h 'i:,rou
about the middle of January, the eyes of the embryo then 8ho
tinetly,-and the subsequent loss being very small..
Upon receipt of the instructions to slnp ‘3 quattity
State. commissioners of Oalifornia, & case snml 1 !
_ made, substituting a good quality of tmf )
ond square can, large enough to ‘contain’ t‘h,
cups, and leave the space of an inch on all side
Arnvmg at Clarkston on the 18th of Jan

This was prepa,red first, by wluppmg out; the “Galeare
cont'uued and, after being cut in thm shces, was tllorouo'hly

The cauton ﬂa,nnel}was used to line the sides -

'ents of the ox1de .
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ugh several changes of warm water. Pieces were then fitted to the
tom of the cups, and while standing in a pan of water, a half table-

nful of eggs was poured in, a thin slice of sponge, fitting the inside
e’ ‘cup, laid lightly over the eggs, and the remaindet of the spoon-
ured in, when a third piece of sponge was put. over them to cover
The tray, with the cups, was then put into the inner can, which
’laced ‘within the second can, with one inch of sawdust filling the
t, space on ‘the sides, bottom, and top. A piece of burlaps was
vér the top, and the whole placed upon the springs, within the
ox, and the lid fastened down. The packing-box had two half-
les bored near the bottom to admit the air. The filling of saw-

ime." "
o was put in charge of the baggage-master, and I accompa-
j'far as Omaha, \Teb attenchng to its transfer ﬁom oue

x, in dlstmct letters, : as prmted the cmtlou,
e jolted or allowed to freeze.”

' d’throughout the time the eggs were on the
ir destmatlon in very bad condmon Mr.

1on gwen by Mr. Buckland of the method of packmg the .
from Seth Green’s establishment in January, 1870, was
fact that the cups contamm 18 the moss aud eg gs were bumed

ed m the ﬁrsb Volume of the J ourua,l of Anatomy -
xpemnents were ma.de \wlnle mvestwatmg the-_
contractions of “the yelk, known' to occur in th
mong several etpemmeuts, in which, by inge

the’ b.l"lxleback bemg employed, he xeldtes as iol-

cons1dered as a necessaxy safeguard against the cold w edther o

ygen of the atmosphere was kept from contact wu;hf' B
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T therefore madc a series of suffocative e\periments' on impregnated
and unimpregnated eggs, using aerated distilled water in cells, a all of
the capacity of .05 cubic iuch, 'sealing the covers. with hot wax, and
varying the number of eggs in each cell

«Jjve observatious were made"
respect1velv, 33, 30, 18, 9, and 7 v\eggs 1; _and although, in conse-
quence of the acmdental loosening ax, and the entrance of a
little bubble of air, the duration of the contractions was not in all cases
inversely as the number of ova in th cells, yet the general result was
that both the rhythmic contraction and the pseudo clcavage continued
longer in the cells containing mber- of ova, the eggs
which lay nearest to the air- bub bein "the last to cease to
move; the accidental f.ulure of : aﬁ'ordmg; thus add1t10na1 '
evidence of the importance cf oxyge )/ CON
ceased in from 23 to 30 hours, or one-fo
in aerated water and unhmrted Sps
were made on 1mpregnat;ed eggs, with 48, 38,1
each cell Wlth sumﬂar but; more marked results

ini)regllated eggs, having,

more I‘ilpldl) checked than the pseud )‘cleava'
the yelk -contractions. ' v :

" Seven experlments were then made to ascertax,
ence upon the presence of 0xygen of the movem
multiplication and differentiation, and of the muscular contractmns of
the embryo compared with the yelL confractlons

“Two healthy developing OVa- WS 'esealed in. sumlar cells at 76 101 L

127, 150, and 174 hours each, aft;er 'g'na.i ion, and two ﬁ'ee embryos

organic matter to the medium was 8 ver” much
vious experiments with recently-lmpregnated eggs,
development ceased in all in abou 7 hours, and the 'yelk on

“The inference 1s, I thmk )
ronndmg medlum is an esse

the ﬁssﬂe contractxhtv of the L
Though Dr. Ransom admits. that the quantlty of oxygen
these movements appears to’ mmute, yet it mdx

k suﬁiclent ventilation is- to b
packing eggs for transpmtat ( .
The saw dust that filled the spac around the 1nner can,

d smll'more so_:than -

lative depend- o
lch result in cell"

ia shipment, was crowded down with a piece of board, and may
3 }n consequence, rendered the package more completely air-ti'ght
in the shipments referred to similarly packed.

';u.er shipment arrived in most excellent condmon The cups in
es were made four by four inches square, by two deep, with no
12 - between the cans, and the eggs packed in moss.. The most
entllatlon was provided for.in the egg-cases. o
xygen given off by live moss is probably the 1)r1nmp 1l 1‘Eason.
pecial adaptation in packing eggs for shipment.

ansom’s experiments on the eﬁect of heat have also a practical -

:He says: ‘‘Some eggs in the stagé of active contraction were .
1 the thermometer placed on the cell stood at 320 F. They -
Y estxll and their yelks globular. They were not frozen; and I
bt that thelr temperature was higher than that 1nd1cated by
er/ n. ‘The "contractions , were afterwards restored by a
culrent In another observation “I froze the water in

or "placed s0 that some of them were completely, and
& frozen. "The frozen eggs were all more or less
inner sacs ruptured, and: emptied of yelk in va-
hipir formative yelks lobulated, and  darkly granu-

least frozen. were shghtly opalescent only, and
they contracted as betore, ultimately going
lar manner, the ruptures in their sacs having
ctxons of temperatures to 40° and 48°F,, retarded
] e cont\ractlons In such cases the commence
age ‘was delayed By raising the temperature moderately
ts were accelerated ; but at about 800 . (it is difficult to
certamty of the temper,ature actually obtained by the ob.
ontractions were arrested; theyelk-ball becoming globalar,
oﬂ;globules being scattered. Such eggs, however, soon recov-
selyes‘when left at 58° F., and cleft in evenless time than eggs
¢hhad not been warmed. In other eggs, heated in a cham-
) 20 F., the'cleavage was retarded to three -times the usnal

"ﬂndwhen it took. place was wanting in symmetry. The yelk
me . opa.lescent at about 103°F.; but a true coagulation of
id: niot take place, the yelk bemg flaid, and opaque. Thus
Jow or too: much elevated retards or arrests the
ons,; but they are not destroyed before eommencmg pby Slca.l

cal ¢lianges set in.”
point at whlch the coutractions of.the yelk ceased was
hich vitality left the egg, mlght or might not have been
quite evident that the egg was at the temperat;
lmormal state, and the necessity of sustaining a temp
he egas of fishes between these extremes is apparen

ept; m t;helr most favorable condition. :

he tledtment of fish-ova, both in transportation and in the _




" . Institution. The ovariés measure

o2 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Mr. Green and Mr. Wilmot both procuréd eggs this season from the
Detroit River. Mr. Green madeuse of a newly-devised apparatus for
hatching, that proved to be a most excellent contrivance, both for the
economy of space and the facility fo ing for the eggs. By this
method he will be enabled to hateh fi x times the quantity ofeggs
in the same building. The young fish -distributed in accordance
with the excellent plan adopted by the New York commissioners for
supplying demands from all parts of the State, without expense, on ap- .
plication, o Loyt

The success attained by &

‘e¥periments is now com-

]mse:,p raever : )
) cial - propagation, to

.plete, and the white-fish majy- be- resto
the same extent as the salmon, or the brook
been shown, the white-fish has. advantages
other species have not. The obstructio of
way of their multiplication, because they 1
ing them, and, unlike the trout and the salmon;.
of eating each other. e

Attempts at feeding the young fishes hav

- only natural food that has been found:“in their int

of Diatomacew reported by Mr. Briggs. Bu

iliires; and the -
nes:i§ the species .
y foTe Vigor:
‘the samene- '

ous and strong in the earlier stages of gmw;ﬁ,

cessity of caring for them until they are partlyg'r

“and they should
be put into the waters they are to-inhabit soon atter the ovisac is ab-
sorbed, and allowed to find their natural food for themselves; just as the
young shad are treated when hatched artificially.<” - o

Artificial propagation affords advantages:.that compens@t _for'all‘the”
overfishing and losses that the fish- ng suffer from man and natural -
canses. The great numbers of eggs ound in ‘the. ovaries of fishes in-
reality atford little evidence oi their capaeity for populating the waters:

It is a fact, illustrated in nearly if motall: bi‘a.»x’xéhes” h pal
kingdom, that the most fecund species @0 not; by any mearns;
the fastest in numbers, but’ from: the greater evils-they: aje 8u
aund the greater pumber of enemies they encounter; there
fatality during the earlier stages of ‘growth that the losses'h
iumbers produced, and less fecand ‘species, by being -bett
equal them jn numbers. - . L A

 The -most perfect illastrations vis f:
Juke-fishes. The muskellunge, Hsox nobilior, has a verylargen
eggs. A castof the ovaries of alarge female specimen, mide:
Sterling, of Cleveland, Ohio, is in the: pessession of: th
: two feet in lengt

o e white:fish
at least five times as many eggd s a pound whitefish, af
regards numbers, the muskellonge is a comparatively rare fis

_are about the same diameter

are, undoubtedly, exigencies attending the egg-stuge of th
will account for this fact. L R sl
In the case of the white-fishes, though anuually depositing mi lions

-
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ges, the delicate nature of the embryo, and the numerons spawn-
aters; effect a certain balance of nwnbers with relation to the general
.of the lakes, so that, up to the time of the early settiement of the
-region, the fish were found in great abundance. “The nets now
in s an additional agens in preventing the increase‘,’ the pound-
‘particularly, killing a large percentage of the fishes that: had not
tared sufficiently to assist the increase by depositing spawn, and in
nsequence the numbers of fishes were rapidly reduced. ¥

care of  the eggs in the hatching-troughs has proved, beyond -
the frail nature of the eggs of the white-fish. o
nd hiave a much thinner investing membrane, or shell, and-have. .
.same enduring vitality that the ova of the trout and salmom’
So that in the open water of the lakes and rivers by far the greater .
e lost because of tlic disturbance of the bottom by the au-
1s.and the deposit of sediment from the muddy water, the
any of the eggs to come in contact with the milt of the male
iads devoured by the army of spawn-eaters, and the addi-
f pollution of the waters from the drainage of cities, manu-
d saw-inills, and the dragging of seines over the spawning-

fish eg‘gs taken from the bottom of the Detroit
spawning-ground, while - dredging in company

OTga % the close of the spawning-season, were found
nd white;.or so coated and stained with the black ooze that

t have sarvived. In the pond on Grassy Island, where as
\ thousand female white-fish deposit their spawn in a season,
adedin taking between fitty and sixty embryo fishes, by draw-
ine. Hined with millinet, and a diligent search through several
urface in the month of April. -
g :all of t,hese' evils, artificial propagation asserts its ad-
hough' the number of eggs that may be handled is ex-
all__gaﬂ;paredf with the millions sown by the fishes, yet the
f fishes produced may really exceed the present produection in
i _Ije_,‘,‘v.';‘his assertion has ample proof in the restoration of
& Whérq__ they have been nearly exterminated, and even
; was made in the restrictions upon the fishing that
ted: reage. ' LT
“of the past few years has proved entirely the possi-
ing. the numbers of the white-fish by artificial propa- $
nuing water in the tronghs supplies: the. conditions re- .
3 ilization of the ova in the pan brings every ..
‘they lie undisturbed and free from injuri-
iy thie spawn-gaters have no access to they
ages are immediately removed from contact
@ young fish are under contrel in the trou
orbed, when they are ready to be placed i their::
d:waters of the northern lakes.

They are -
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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 a
small outlay of money this fish may be restored W1th a success equal
to that of the shad in the rivers of the AtIa.ntle coast.”

The losses in the fry-stage merit eonsuleratlon, though there is every

evidence to believe that they are very small. .

One great advantage in favor of the young white-fish is 1ts streng*th
and vigor almost from the tine it leaves. the egg; and its disposition to
seek the surface, as observed in the troughs a.nd where. they were seen
in their natural condition in Detrmt River..

The piscivorous fishes of the lakes are to. be found almost entirely in

the lesser depths. Of these the pike,- Stzzostedwn amemcana, is the most .
destructive in the regions where it is to be found: in numbers Their
nunmber, ligwever, does not at all approach that of the spawn-eating
herring, and it is not probable that the white fish suifer from - their vo-
racity in the earliest stages of their growth ‘but afl ter they! Tave attamed a
couple of inches or more in length. The regions where the pikeis: 1111-

merous are the western end of Lake Erié, Saginaw Bay, Lake Huron,

and Green Bay, Lake Michigan.

The perch prevails in limited numbers throughout the whole extent i
. ofthe lakes. The lake-troutis not found, within thé range of the smaller
- white-fishes, in sufficient numbers to do them much damage. The habit

of the young embryos to seek the surface is also a proteetion to them.
There is not in the lakes a single surface- feedmg fish, except ‘perhaps

a few small Cyprinoids and a Glnrostoma, 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 thls stage of:

growth they are comparatively safe. There are also large schools v

the Cyprinoid family found in the lakes at the same season of the: year

as the snmll white- ﬁbhes, and from: the month of J une untll ldt

be looked for in the Whlte Aish, Wlﬂl compamtwely few
encounter. : k
(18 b.) Breeding of salmon trout.—The breedmg of the §
“Salmo namaycush, with the exeeptlon of the hatching of a
Mr. N, W. Clark, has been entirely in. the hands of Mr, Seih 6k
Rochester, N. Y. His experiments extend from the fall of
present, with continued suceess. - The past season eggs and’ yo cof
galmon-trout were distributed to about seventy different persons, t
the lakes of the State of New. York. " » '
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'ECO’\'OMICAL AND ATLTRAL HISTORY OF THE MORE
[MPORTANT ¥OOD-FISHES OF THE GREAT LAKES.
9.~ .’DISTRIBDTION OF THE SPECIES ACCORDING TO DEPTHS.
) @) Vertebrate fauna. Observations of the net- fishing at different
nade the fact apparent that there are quite well defined ran ges,
eference to ‘depth, in the fauna of the lakes; not tliat the lines
) ,dlstmet that fishes peculiar to a certain zone are not frequenily
d stra.ymg into the ones contiguous, but still so well defined that a
1an, of short experience, knowing the depths at which he is setting -
tef, can predlct with. confidence what species of fishes he will cap- -
what lie is not at all likely to take. While a few of the deep-
1 fishes'seldom-or never approach the shore, there are man ¥ species, -
hallow Waters, never taken in deep soundings. =The migratory
of the spawning-season temporarily changes these habits in a.
d Lere is considerable evidence to prove that the tem-
e Water modlﬁes the preferences of many fishes to certain

'.shes of the deepest zone are the most constant in
heir limited range, it will be as well to begin with
ibing the ranges of the species.
) 'e, a small Dottord , the Triglopsis thompsom
he black-fin, Argyrosomus nigripinnis Gill y (Mss.)
undant lu seventy fathoms and deeper, and are
hi o--seasou, even in as’ great a _depth as fifty
5 Mich., where a line of -steamers keeps the
oughout ‘the 'wmter, the ﬁshermen take the blaek fin in

far been iound only in Lake Mlchlgan The Trig Jlopsas
n from specimens taken from the stomachs of larger fishes
Ape 1orz \Ilchloan, and Ontario. The remaining species, of
few are’ sometlmes found at the depth of seventy fathoms, are
ota maculosa Les., the salmon- trout, Salmonamaycush Penn.,
vSalmo siscowet Agass the white-fish, Cor egonus albus Les.,
Q (not the clsco of Lake Ontario,) Argyrosomus hoyi Gill,

h nets take the five species ldast named a,bundantly.\
red, in the deeper lakes, the -zone of the Mack-
e cisco, throughout the spring, summer, and fall,

the case of the trout of the spawning-season. . .
d forty fathoms the gill-nets take the salmon, or'.
th, a‘few lawyers and ciscos.

'tus gr unmens Ra,ﬁ, the b]ack bass, Muﬂ‘opteru& -
,_,_Val and the small-mouthed black-bass, M. salmozdes'v
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(Lae.) Gill; the rock-bass, Ambloplites rupestris (Raf.) Gill; the perch,
Perca fluvescens Cuv.; the wall-eyed pike, Stizostedion americana, (Cuv.
. and Val.;) thesauger, 8. mrisea (DeKay;) the blue-pike, sp. n. ; the white-
bass, Roccus chrysops (Raf) Gill; fonr (2) species of Etheostomoids;
Chirostoma sicculum Cope; the sticklebacks,' Gasterosteus inconstans
Kirt; G. nebulosus Agass., and 6. pygmeus Agass.; the lake-pike, Esox

mcws Lin.; the muskellunge, E. nobilior Thomps.; the mud-minnow, .

Umbra. limi (Kirt.) Gunth; a few C_y prmodonts, Percopsis guttatus,
Agass.; the white-fish, Coregonus albis. Les.; the Menominee white-fish,
Coregonus quadrilater a(zs Rich.; the Ialke: hexrmﬂs, Argyrosomus (,lu_pez-
formis Mitch., and A. harengus Rlch(, the speckled trout, Salmo fonti-
nalis Miteh.; the moon-eye, Hyadow {ergisus ‘Les.; the saw-belly, Pomo-,
lobus chr ysochlm is Raf; the mullet-sucker, Ptychostomus aureolus (Les.)
Agass.; the spotted- sucker, P. fascmtus (Les.;) the long-snouted sucker,
C. Imdaomus Les.; the common pink-sided smker, Catestomus communis
Les.; the black sucker, Hylomyzon wigricans (Les.,) Agass, the -carp,
Carpiodes cyprinus-(Les.,) Gunth., and eighteen (%) species of (Jyprmolds,
the bull- head, Amiurus catus, Lin.; the greatlake cat- ﬁsh Amiurus Rigri-
cans Les.; the fork-tailed cat-ﬁsh, Ictelurus cazrulescens«Raf.; the yellow
back-tail, Noturus flavus Raf; the dog-fish, Amig calva Lin.; the bill-fish
or gar-pike, Lepidosteus osseus Lin., and L. platysto' 4$ Raf.; the stur rgeon,

Acipenser rubicundus Les., and the lamprey, Petromyzon In thls Zone -

is also found the Ampmbxan Menobranchus lateraiis Say. ; :
It will be observed that the lawyer, the white-fish, and the lake-

trout, are found in all depths in more or less abundance. Thisis a. fact,

not only in the spawning- season, but at all times, . The trouf;, howeve
are comparatively rave inside of a depth of about thirty fa,r,homs\m

deeper lakes, except during the spawning-season; and the lawyers are "

only taken in quantltles outmde of fort3 fathoms in the sprmtr
year.
(19 b.) Invertebrate fauna. The invertebrate fdun'm of thei'
has been investigated to a limited extent by dredgings. ..
This work was initiated by the Chicago Academy of Scmn
vear 1870, in the shallow water off Chicago Harber. .Dr. Stin
ported ﬁndmg bus little life in this vicinity—inseet ld.rvze,
mollusks, mosses, and alge. _
Later in the seasou a tug was employed at. R'
including Drs. Stimpson, Lapham, Andlews, Hoy, an M
ford, made dredgings in from thirty to sixty- -four’
in finding the lake-bottom tmckly mhablted by two
" erustaceans, Mysis and Gamma; ts, a pl‘mar
-of the genus Pisidium. ust '
son to be the same as those
- stomach of the white-fish, in a p rblan dlge_te
In August of 1871, under the direction of General €. B:

mstock, of
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ake survey, Professor S. I. Smith made extensive dredgings
ake Superior, working out the bottom fauna very thoroughly, and
Ccovermg some fourteen new species of invertebrate life, and eleven
other fq;fms previously described, distriknted from the shores out to cne
dred and sixty-nine fathoms in quite well-defined zZones.
September of 1871, on receipt of the notification that the revenue-
teamer Andrew Johnson had received instructions to afford facilities
or the examination of the fauna of the lake-bottom, a small dredging-
was received on board, and as full collections made as the stormy
ther of the trip permitted. S
cadem; of Sciences of Chicago furnished a large part of the out-
mi_their stores of apparatns; and Mr. B. W, Blatehford, of Chicago,
1 a guantity of lines and nets, among the rest a trawl net used
m -in:collecting off the coast of Florida for the museum of the
: vademy This apparatus, with the dr(,domo colloctw 18 of the

a

X om fa,una was fouud to be quite umtorm in
the lake exammed The different dredomoa, have made it
that tk t e invertebrate life of the bottom is all small forms, though

ant: as to afford food for unlimited numbers of fishes. -
magchs’ of the white-fishes examined in many localities were
ged with the crustaceans and molluskb which they had found

of the lake..
‘Qnth of August, while making the tour of the northern shores
e, in a Mackinaw boat, the dredge was carried over to Torch
he Grand Traverse region of Michigan, This Take is nearly

s lonw Wlt;h an average width of two miles. Its outlet is

vlew creek, then through two connecting lakes, and
1ict shallow rapxd into the bay. Earlier in the season,
prepa,red map in hand, I had sounded the lake through
miles:of ‘ite length, to deteunme its average depth, which .

be forty fwthoms, the deepest souudmgs being forty ﬁve '

scovered the saxne specxes of 1uvertebm '
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The deep trough of Toreh Lake is the eastern one of a series, with a
general 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 submarine topography of the lake.

Two other Iakes in Michigan, in which the white-fish are said to make
their home, are Crystal Lake, near Frankfort, and Higgins Lake, in
Roscommon County. There are also a fe"w. small lakes into which they
have been introdueed.

L. J. Ifarwell, ex-governor.of Wmconsm, mtloduced the white- ﬁsh
into the lakes at Madison, in the year 1850." i

20,—THE SALMON OB MACKINAW "‘ROUT, Salmdinamaycush Penn.

The trout of the great lakes is one of the three most numelous fishes,
and, except the sturgeon, attaius the greatest welght of any of the lake-
ﬁshes. It is captured almost exclusively by the gill- nets, the pound nets
in some portions of the lakes taking them durlng the: spawnlng season.‘
In winter a great many are caughtin the bays, through holes cut in the
ice. They are found in all of the great lakes and ina few inland lakes'
in their vieinity.

As compared with the white- fish, their meuts as a fresh fish are reIa-"v -

tive to taste, though the greater number wonld declde in favor of the
latter. Salted trout bring a lower price in the market than white- ﬁsh
as they are inferior to them as a salt fish,

Their migrations, as far as observations have been made, are confined
to the spawning-season. They do not aseend the rivers, and although"
they are known to be in a few mland lakes connect;ed to the mam lake

or taken in the outlets.
. Their range of depths at ofher seasons than the spawnm p
in deep water. A few stragglers occasionally approach the sho
are taken in the pound-nets, or with the hook, from the plers e
1uto the lake Inthe northern portlons of Lake Michigan the '

they are scarcely fonnd at all, though uumerous in

east of the eity of Cleveland. : RO
The lake-trout is a ravenous feeder. The ﬁshermen sav

‘ he alwa) 8 bltes best when he 1s the ful]est

food was carefully made, it Wwas. found to'be.
rosomus hoyi Gill. Mss. The prevalhng notion”
the white-fish was not confirmed by these observamone Alth
continually asserted by the fishermern that the stomaehs
were found full of young white-fish, there was no- msta.nce )
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bservatlon where it was so. During 1871 no opportuuities were
mitted to observe the stomach-contents of the trout, when they were
ufficiently undigested to determine the species,and often, when, to con-
rm the repeated assertions, a fisherman would throw out the contents
f .a stomach, to show me the young white-fish, the Lead and mouth in-
riably indicated the genus Argyrosomus Agass., and he would readily
mit his mistalke,

Questioning fishermen closely, who asserted that they found the young
iite-fish to be the principal tfood of the trout, they generally assented:
hat they had not given close enough attention to decide positively
een young white-fish and the cisco, though many gave testimony of
ing: unnistakable white-fish, of mature size, in the stomachs of the
ergrown trout taken in portions of the lakes.

Stragglers into the shoal waters, and the trout migrating into shallow
aces, to find their spawning-grounds, would nndoubtedly prey upon
6 S1 Iler white-fish as readily as they would upon any other species ;
] dl mgvthe larger part of the year they make their home in deeper
han the young fish are found in. :

60 Was related, in 1871, of a large trout having swallowed a
his h the fisherman removed from its stomach in a good

"thing for a trout to swallow a ﬁsh too large for
of his'stomach, and the tail protrudes from his mouth until
part is. dlgested A trout measuring twenty-three and one-
- Was: brought ashore at Two Rivers, Wisconsin, from the
t ‘hich some_three inches of the tail of a fish, Lot maculosa,
ojected The “ lawyer,” when taken from the l:rout; measured four-
nches. Wlthout the head, which had been digested. )
heu‘ exceedlug voracity iuduces them to fill their maws with
ticles of .food in the bill of fare of a fish. Where the steam-
:essels pass, the refuse from_the table is eagerly seized upon, and
td,ken from the stomach a raw peeled potato and a piece of sliced
t is not nnusual to find pieces of corn-cobs, in the greeu-corn
nd.in one instance I heard of a tragment of a ham-bone.
eadily taken with a hook baited with pieces of fish. They
ish fish to pull in, taking hold of the bait with a tug at the
3 allowing. themselves to be pulled to the surface, With no
bration in the line than if a heavy sinker was the weight at the
ties going out with the fishermen often take a large number
‘nets are bemg lifted, and in some localities the largest of the
e&aken in" this way. Whlle becalmed near Summer Island, i1
igan, in 1871, two of us, in about one hour’s time, took in ﬂfty
. seventeen fathoms of water. =
ration that ‘the - red color of the flesh of certain species. of.
- attribatable to the red pigments of erustaceans, ‘which
Glp article of food, is very directly contradicted in the ex-' E

.,
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amj:le of the Mackinaw trout and the white-fish, ""’"I’n 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 case
crustaceans; while in the whitefish the flesh is of the purest white,
and the food is almost wholly crustace&no, and largely of Gammar edae;
with a considerable amount of the red pxgments referred to in their
shells.

The spawaing-season of the trout begins about a month earlier than
that of the white-fish. The details of their habits I.can only give from
information I have gathered by continually questlonmd fishermen and
others who have had - better opportumtles of .observing them than I
have. The universal testimony is that thes spawn is' found running from
the females in the latter part of the month of October, the fish coming
ou to the spawning-ground a week or more. earlier.

At Detour, at the Lead of Lake Huron, on the 16th- October, Isawa
large lift of trout brought in from the spawnmg—grounds the ova were
large and sepa,mted but were still entirely retained in the folds of the

ovaries, and the fishermen said they had not fouud them running from’

this fish as yet.

The localities selected by the trout for theu- spa.wmng .ground  are
usually rock bottoms in from fifteen fathoms t0 seven feet of depth
Near Milwaukee, on a reefat about the greater depth named, is a spawn-
ing-ground, from which for years a large type of trout has been taken.
The spawning-grounds are found from Racine’ north on the western
shore of Lake Michigan, and from a little to the northward of Saint
Joseph uorth on the eastern shore. The spawning-ground nearest Saint
Joseph is said to be a elay boitom. * At Detour the nets were set o
close to the shore that the tips of the floats showed above water.

The trout are said to settle close to the projections. and edges: of the
honey-combed cavities of the rock, and that, frequenth when-a loose
fragment. of the rock is drawn up hy the ‘nets, the cells are found to
contain numbers of the eggs. ’

Theovaries from a Mackinaw trout of t\venty -four pounds. welght were
preserved, and weighed three pounds four and one-fourth sunces,
contamed fourteen thousand nine hundredsand forty-t
ealculation being made by counting a fractional We1gh

The knowledge of the time at which: the ,-tlg fish -1
ance is limited to the experience of the few ﬁsh C'EﬂtMIth
who have hatched the eggs. In water of. an averag
47°, they ave fonnd to hatch about the last week of Jalm
lower temperatures of the water, in a state of natnre, the P
would be retarded for several Weeks. s

Of the habits of the young trout 1 am- entn'el destit
tion. Ihave seen one of eight mechesin “length; ‘an g !
stanees in which the fisheren have seen small ones.
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that are taken in ‘any numbers are fifteen to eighteen inches in length,
and these are not very numerous.
The average weight of the lake-trout taken in the gill-nets is nearly
five pounds. It is claimed that in years past they averaged wuch
gher. They are quite frequently taken weighing fifteen pounds. A
specimen of a female was obtained last smmer at Shoal Island, Lake
Superior, weighing twenty-four pounds. One taken at Grand Haven,
‘Miech., in the month of June, 1871, a female, weighed thirty-six pounds
nd: one-half. After the gills and entrails were removed, it weighed
A_yenty -nine pounds. It measured three feet six and one-half inches.
gih. e .

‘g‘ingbfrom fifty to ninety pounds. One that I am satisfied was au-
ntic,. from ndnng taken the testimx nl\', of those who saw 1t wughed

Een at that place in 1870, and Welnhed eighty pounas
There are ho species of ﬁshes in the lakes sufficiently formidable to be
nsuieled enemies of the trout after they mature. The bpmwn and fry

»en failed to ﬁnd any a,dequaue cause for the1r condition. The para-
s:v“ele generally present, but not in any larger number than in

that the hogs, after eating trout, frequently become crazy and
he only plausible explanation of this fact, if it is a fact, is that
ntozoon of the Mackinaw trout, passes through one stage of its
ent in the hog, and occasions disturbance of the brain, having
16.5ame habit as the cystic Cenurus does in the sheep.

annister informs me that the opinion prevailed among some of the

d in the human subject by eating the chaiwicha, Salino” orientalis .
: argest species of salmon common in that country. The fact _
as:quite a common practice to eat fish frozen, or dried, or salted," .
t-éooking, would faver the introduction of any parasite emstm
he body of theﬁsh _
he deerea,se in lake-trout is not so apparent as it is in the whit Ai
he pound nets have not made the extensive inroads upon their numbéré

residents of ‘Alaska that a tape-worm was occasionally pro- o




“ and frequently quite small ones are found in ?thé gillnel
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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 artifictal culture. The one drawback Wlth ‘them is the difficulty of
obtaining the spawn in the fall of the year, when the rongh weather

renders the visits to the spawning-grounds a matter of hardship and
danger. .
21.—TuE Siscowrr, Salmo siscowet Agass

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

' With rare exceptions of young speumens, found near the shore, it is '

taken entirely with the gill-nets in deep water. ~ It'is a ‘rémarkably fat
fish, and, as a fresh fish, is very inferior for the table. Even boiled, it
is 01lv and rank in ﬂaw or. As a salt fish, packed in brlne, it is most
excellent, and is universally admitted to surpass either white-fish or
trout. Its range of depth is outside of forty fathoms How much
deeper than this it may be found I cannot tell, as no fishing at greater
depth than fifty fathoms came under my observatxon in Lake Superior.
The stomachs were found to be filled with a Cottoid. "This seemed to be
its entire article of food in the vicinity of the Apostle Islands.

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

They spawn earlier in the fall than any of the other Salmoﬁouis in

the lakes. By the latter part of August the spawn in some of thém 1s .

ripe and running freely, while in thé mouth of September the- fema,!es'
are all ripe and depositing spawn. They seemed to have no mloratory
instinet at this season, but were taken while spawning in the same«
vicinity where they had been taken for weeks previously. .

The ovaries from tlhree specimens of mature females contm 5d.
following quantities of cggs:

Weight of o

‘Weight of fish. ovaries

5 POUAS <o eeerieannnnn. e e | Ousen”

proba.bly remain in deep wa.ter, as they (u'e not *+

ayerage about four and one-half pounds in weight, the 1 rird
under our observation weighing about ewht pounds, C
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The enemies with which they would have to contend are probably
few. The white-fish lives in the vicinity of their spawning-beds, and
“as it is known to be a spawn-eater, it probably makes food to some
" extent of the eggs of the siscowet, though in the early days of Sep-
tember, when we Kad opportunity to examine the white-fishs’ stomachs, no
+eges were noticed. The food ot the Cottoid we were unable to-learn, as
~ the only specimens we obtained were from the stomachs of the siscowet,
a,nd nearly dlgested It is guite possible the eggs form part of its food.

One external parasite was found to be nuwnerous, a Lernean, aund the
ntestmes were generally infested with tape-worms in abuuddnce

22— THE WHITE- FISH, Coregonus albus, Les.

(22 a.) General considerations.—The species of the genus Coregonus are
idely distributed through all the northern regions of both hemispheres,
om about 460 latitude in the Old World and 41° 30’ in America, to the
Avctic seas. They are the most extensively used of all fresh-water food-
“fishes, unléss it be the. carp of China or the genus Salmo.
They i inhalnt. all the deeper lakes in the regions referred to, the rivers
of the more northern latitudes, and some of the species, if not anadro-
"'ndlﬁ'erently in either the rivers or the sea. ‘Specimens from
fe'in-the possession of the Smithsonian Institution, and
! Jrap ,Rosso Astatica several species of the Coregont are
'd s'aacéudmg the rivers from the sea.. They have been a most
food-resource to the Indians, pioneers, trappers, and hunters
3 icinity of the great lakes, and thxolwhout British America and
Alaska. - The statisties already given indicate the extent of their use in
he older and more thickly populated region of the country.
The. Whlte fish has been known since the time of the earliest explor-
a8 pre-eminently a fine-flavored fish. In fact there are few table-
fishes its equal. The testimony of very many summer travelers, this
, on Lake Superior, from Eastern States gave preference to the
fish over the shad, both for flavor and its almost entire freedom
ones. To be appreciated in its fullest excellence, it should be
h from the lake and broiled. Father Marquette, Charlevoix,
Richardson, explorers who for months at a time had to depend
ite-tish for thelr staple article of food, bore testimony in their
w.to the fact that they never lost their relish for it, and deemed
sial- -excellence that the appetite never became cloyed with it.
ct that the white-fish is loth to take the hook is sufficient te
‘much interest in it from a large class of people. There is dan-
e work of fish-calture in this country, of conceding too much::
nes. to this point in the habits of a fish. The fish-interest of. the
s a much larger stake in the protection and increase of- th
-food fishes than in the game-fishes simply as suchj; although
1% eadlly be acknowledged that among all other sporting recres
anghng was the most sensible; Seth Green, in his magulﬁoent«;;,
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suceess in restocking the rivers of the Atlantic slope with the shad, did
a work of far greater importance than he with other ﬁsh-culturists l’mve
done in the propagation of trout.

The cod, mackerel, herring, white-fish, shad, salmon, and salmon-trout,
deserve the principal attention in the efforts. at 1ncrease '

With the three first-mentioned artificial prop.zgatlon has nothing to
do at present; probably never will. . Of the others the Whlte-ﬁsh is the
most unportant as a food-resource, because of its numbers and because
it can be obtained at all seasons of the year. :

In adaptability to artificial propagation.it- is probable the shad has
the advantage because of the rapid development of the.eggs. But there
is still a difficulty in the way of the propagamonv of an’ iihlimiued num-
ber of shad, in the fact that the streams to which, theyformerly resorted
are obstr ucted by numerous and high dams. There are no obstructions
1(?‘ zhls charg {u,cter to interfere with the white-fish ; and i 1n the great lakes,

it were advisable, there is nothin
gation of unlumted’mllhons § apparent In the Wﬁy Of the PR :

The character of its food has also a bearing on its adaptablhty to rapldv '
increagse. There is considerable loss among the speckled trout from
the larger ones preying upon the smaller. Ii. Engla.nd the salmon have.
been accused of the same habit to.some: extent, w ‘the young are in
~ theparr and smolt stage. But nothing of this kmd-« w111 ever deplete

‘the numbers of the whife-fish. Invertebrate forms of life constitute its
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 nature'v
the ova-stage is the one in which the greatest loss is’ suﬂ'ered -

(22 b.) The food of the white-fish. —The food of the white-fish has been :
a problem inciting nnmerous conJectures among fishermen, s portsmen y e
and fish-eulturists, and baffling the mvestlgatlons of a fe‘; natmal ‘
for a number of years past,

To Dr. . R. Hoy, of Racine, we thluk belon es the credlb of ”ﬁrs
covering correctly the character of then food On opemng

basin of Water, he found the sedlment to be full of small 0
existence in the lake had never before been saspected.
My examination and preselvatlon of the stom'wh

and certam insect larvae ;
A few fish-ova were ﬁequenﬂy found i
anusual to find a little gravel.

In the greater portion of the lake ‘the G’ammarcdw const
principal food. In shallow regions small O'Onchzfezs Were mo;:e
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merous. At Point aux Barques ol the noxth shore of Lake Michigan,
where a very large type of the white- fish was found, the stomach-con-
tents were entirely of the Aysis relicte Loven. In the SaultSainte Marie
Rapids in July a mass of small Chrysalides was found i the stomachs
-of a uumber of white- ash.  In October, from the same locality, the
“larve of the caddis-fly were found in the stomachs, apparently carefully
“geparated from their ar tificial coverings. Stomachs opened in- Lake
. Superior contained principally the Mysedee.
.. At Rocky Island, in the northwestern part of Lake Michigan, a vessel
with a cargo of wheat was lost & few years ago. The fishermen say that -
Whlte fish were taken in that vieinity for several years afterward with
wheat in their stomachs.
- Rarely white-fish wili take a bait. The breakwater protecting the
Hlinois Central Railway at Chicago was formerly a favorite fishing-
plaoe, and in early suminer was often lined with a row of boys and men
ﬁShiu‘d for perch. There was seldom a day passed but that a few white-
ﬁsh were taken. Mr. Trompe, of Sault Sainte Marie, has frequently
en them in that loeality with a hook baited with a May-ily, Epheire-
- At a ﬁshmg -dock on Sand Istand, one of the group of the Apostle
s, Tiake Superior, there were a few ta,ken this season with & worm-
| ¥
Tethyobdella punctate Smlth, parasiti(, on the white-fish,
ous in sore localities, was in no instance found in the stomach.
-oborates Dr. Hoy's observations.
miflar fact was: noticed aftersvard at Detroit River. A parasitic
cean, a Lerndea, was found aduerifig to the white-fish in nuwmbers,
; thoudh many stomachs were examined, in no mstancn were any
thé parasites found in the contents.
Soth the Lernwa and the Icthyobdella are related to species made use
tood by the white-fish as near in the one instance, as being in the
Jass, and the other in the same order.
Youth is constraeted for nibbling along the bottom, the opening
irected nearly downward, and they gather in the small life of
m and the gravel as they moye slowly along.
dging in the lake at different localities and examination of stomach-
t numerous points prove that the crustaceans and the mollusk,
ingthe principal. food of the white-fish, are distributed through-
ke bobtom, in all localities and at all depths, over aboub tweuty

h-Lake, a deep inland lake in the Grand Travel se region, 1 ’\!Ilch-_"
re"a large type of white-fish is found, the dredge brought up:
spemes ot crustaceans and. mollusks as ‘were found in Laqu

lire 6 ﬁnd food in the stomachs ot Wlnte fish has frequentl
from the fact that the fish examined were taken from the poun
hore they had remained long enough to digest the contents of the ...
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stomach before they were taken from the water. Fish- from the gill-
nets have generally the food in the stomach only partially digested,
while a hundred fish in succession from the pound nets ma,y be opt.ned
and every stomach found ewmpty. .

It is frequently asserted that aqu'),tle vegetatlou aﬂorded sustenance
to the white-fish. The investigations in the past two years did not
result in any confirmation of this notion, and it would not accord with
the habits of any species of the fa,mll) of ﬁshes to which the lake white-
fish belongs.

(22 ¢.) The migrations of the 'whzte ﬁsh -—’l‘he assertion was sometimes
made among the fishermen that “the secarcity of white-fish at any one
locality was no reliable indication that the number had decreased, but
that the schools had probably migrated to some other region.

At Waukegan, Ills, the white-fish come .into shallow water in the
greatest abundanee in the months of ‘June and July... The same habit
is observed in varions localities on the lakes, thouUh by ‘no,means at all
points. Several places on the shores of Lake: Mlchlg"an, in: the south

half of the lake, in the vicinity of the Apostle Islands, Lake Supemor, and
at the Thunder Bay Islands of Lake Huron may be referred to as locali-

ties where the July migration occurs. -George Keu;h Esq., afactor of the

Hudson Bay Company, at Michipicoten, in 1840, aﬂ‘ords Sir John Richard-
son the same information in the habits of a species of the Coregonus. It
was for a long time a difficult matter to discover the reason for this sum-
mer run on the shore, if, indeed, it has yet been correctly accounted for.

The contents of the stomach were found to be the same as at other
seasons of the year. It was not probable that the white-fish was" an;"
exception to all its congeners of the Sa,lmonmd family, and - preferred :

the warmer temperature of shallow water to the colder ‘waters: outslde .
Besides, the schools of white-fish were always found to. leave a reglon
where wide areas of shoal-water exxstedas the heat ot sqmmer.advanced_ ;

that the calm, qulet Weathel of the summer 1uonths, from the g
turb’mce of the smface, pl ev euted the amount of der'ttlon to

WhElC ‘the spldshmo on the beach '111d sand bars supphed-t
the requisite amount of air, just as other species of this £
delight in rapids and falls, becanse the breaking up-of
water supplies it with a large amouiit of I‘eSplI‘dtOI‘)" gase '
In waters like Lake Erie, where, according to:the
temperature attains as high as 759, the white-fish seek
-~ waters in the summer, and 1 have not. learned ‘of & ml
" shore at any point, they, perhaps, preferrmtr v 1o§

" 1o a'high degree of heat. :
The fact that in the month of Auo-ust the white-fish

- Marie Rapids leave the river entirely, aqg do1iot return
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ber, weakens the force of the theory that the aeration of the water
. isthe necessity that brings thewm to the shore of the lake in the summer-
Professor Agassiz, in his tour of the north shore of Lake*bupenol in
849, found the white-fish scarce along the shore and ‘at the rapids, in
he mouth of August. Among the Apostle Islands, Lake Superjor, and
n most of the decper portions of the lakes, no searmty is observed at
is season of the year. At the rapids they so entirely abandon the
ocality in August that the supply of fish for the hotels has to be ob-
ined from Poiut Detour, at the head of Lake Huron.
It was a- disputed point among the Waukegan fishermen whether the
mwratlon was directly in from deep water or aloug the shore. The fact
at, in some instances, the schools of fish struck the nets at one point,
d afterwards entered the nets in succession along the line of the shore,
as thought by many to prove a littoral migration. But the fact was
tbet in all likelihood; the advance portion of a school would touch the
shme at some point and then move in eithet direction along its line.
’l‘he presence of large white-fislies in numbers at certain localities on
e-nort -'shore of Lake Michigan, of a size that aré never taken at other
parts ot,the lake, would indicate a local habit, with no disposition o
hy i ‘nv dlstances

0y log s on the lakes where the pound nets, a few yeu1s
"»prosperouS ﬁshmg, and in the ﬁrst few years took the white

he fact ‘that (,ertam types of the whlte fish are pecuhar to particular
lmes, as the no1tl1 shore of Lake Mlchloam the Sault Ste. Mane

foregomg statements
e‘early part of the season there had been very few fish ca,u(rht/

; South of Chlcago, at the mouth of- Calumet River, the rtun -
"ﬁsh was in excess of anythmg had for years. But, about the - '
' ne, the schools of fish left Calumet, and a few days later there’,. :
cided 1mprovement in the cateh at Evanston. About June 22
‘at Waukegan began to.be heavier than they had been bufOl.
g the first week of July the. ﬁshmg was observed to improve at M
@e;. Mamtowoc, and Baﬂey’s Harbor, and, a httle later, at the Do‘

1_s_‘.;




43  REPORT OF COMMISSIONER OF FISH AND FISHERIES. -

The coincidence in dates rather indicated a pr,obabilit’yl that the same
sehools of fish that clogged the nets at Calumet during six or seven weeks:
had ranged northward along two hundred and sixty miles of €028t
Still, the effect on the fishing would have been the same if it had been .
the igrations of schools of fish from deep water at thege points in to-
the shore. T - T

In order to-obtain a definite knowledgezo_f" their habits in.this particu-
lat, metal tags, with nambers indicating the locality, were distributed to -
ﬁs‘ﬁgrmen at twenty points along the lake, to be fastened to_the fing of
live fish, which were then to be released. - Instructions.we eatith i€
time sent to all fishermen to report the capture"of}ﬁsh, n
marks, aud the distances from where they were taken to the,
parture wonld indicate the extent of their migrations,: - It is
but few of them were used. A similar proceeding was afterward
out by Mr. George Clark, of Ecorse, on the Detroit River,
the fish were ever heard from.. DU

Some of the fishermen of the west shore assert that, after se
storms, encroaching on the shore, and making the water muddy
long distance out, when the storm subsides there is a heavy deposit of
mnd on the bottom, and. that the white-fish, aban e locality for a
_time, becanse, as. they surmise, their.food is bu '
On the contrary, after ordinary storms, there is
ment in the catch of fish, probably for the reason
of the water renders them lively, and incites them; to move about. .

The migration from the southern portion of Lake Michigan is of 3
occurrence, about the middle of June, and is, without donbt, occas
by the large extent of shoal water_becoming-heated. The same
occurs in Green Bay, and in the shoal regions of the western
Lake Erie. Y S

The migrations into shallow water, and up certain streams, in
of the year, for the purpose of spawning, will be. considered fu
This migration, and the summer vigit to the shore
grations peculiar to the white-fish, while the depart
gions in summwer, and from certain localities in Augy
liarities. : B TR

02 d.) The habits of the whitefish during the s
anadromous habit of the salmon is shared by thei
to a considerable extent. Several species are Pt
' ers of Northern Asia and Europe, from the Axc

-tions, as deseribed by Pallas, though\;they Thay
. - species, & close relation to the time of

g dently for that special purpose,
 mierki; of Gunther, he says they
and return again when the ice forms

Others live indifferently in fresh and salt water... . Th
in the National Museum, of white-fis _]_l\ecte(.l,bjjh
from Hudson’s Bay. Some eight or. x}ine isp‘ecie,s"‘qf{tv

ar]

 in the sediment.. . .
erally an. improve-.
that the great aeration . -
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are found in both salt and fresh water. The Coregonus quadrilateralis
Rich., of Lakes Superior, Michigan, and Huron, was found by Richard-
son in the.Arctie Ocean.

The white-fishes, throughout the larger portion of the lakes, come
into shallow water, to deposit their spawn, about the middle of Novem-
ber, just at the time when the salmon-trout has finished spawning and
is returning to deep water. At this season they come in from deeper
‘water, in vast schools, and are taken in large quantities by the nets. A
.notion, prevalent among the fishermen in some localities, that the:
emale fishes arrived first, and were followed, a few days later, by the
ale, was nob confirmed by my observation.
_The bottoms on the spawning-grounds vary in eharacter in different
ocalities ; rock, sand, clay, and mud being used indifferently for the
spawning-beds.

The depths at which they spawn range Jfrom eight feet to fifteen
fathoms ; the larger number probably spawning in depths of -about

ght or ten fathoms. :
Tii the Saalt Ste. Marie River, and in the Dotroit River, in the fall

e year, they congregate in great numbers, for the purpose of spawn-
] mmber of rivers emptying into Green Bay, the white-fish
in abundance, in the spawning-season. Saw-mills.
TE these streams at the present day, and the great
f sawdast in the streams is offensive to the ﬁs11', and has.
them to abandon them. In one or two rivers of the north shore,
of Liake Michigan they are still found in the autamn. '

‘The Michipicoten River of Lake Superior, on the authority of Major-
g, who commanded an expedition to this region in1823, and George
ston, Hsq., of Montreal, Canada, formerly of the Hudson Bay

ny, is a favorite spawning-ground of -the white-fish. The Nepi-

‘gon Riyer, which our steamer entered while returning from the north
Lake Snperior, about the middle of October, was said to con-
00ls of white-fish, which had probably entered the river for the
of spawning.
is ‘3 probability that there was a time when the white-fish
any of the clear rivers of the northern lakes, though that
universal habit is not probable, at any rate since the white '
et in the country. L ' S
hermen, with ‘their gill-nets, follow in shore the igration of
ite-fish in the month of October,and a few days before the middle -
bér the spawn is ripe in a few fishes, and by the middle of the
-unning freely, so that boats and nets are covered with the
and mils © Just at the time the ova are beginning to Tipe
vout, Salmo namaycush, has finished spawning, and is leavin
water.” The white-fish continue to spawn until the last we
et or the first week of December,when they, too, leave the s
ek deeper water. - o : -
S. Mis. T4—4
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In the Detroit River, where there were fine opportunities for observ-
ing the fish at this period, owing to the advantages afforded by Mr.
George Clark, of Ecorse, we found that the fish asecended the river
about the last week of September, usua.lly.followipg_ the same conrse
among the islands year after year. Mr. Clark’s observations on the
migration of the white-fishes had discovered: »hat}' they ascended. much
farther years ago than they do now. They are; stlll:taken as high ap as
Cottrelville, twelve miles up the Samt.Clau',Blvel ~None have been
caught above this point for many years. Itis a singnlar fact that the
white-fish are not known to descend from Liake: Huron into the Saint
Clair River. This is established by abundant’ ewdence from continued
fishing at Fort Gratiot, where Mr. Clark, betweeh e years 1830 dnd
1842, took large quantities of the wall-eyed plke, Stzgwstedwn americand,
taking frequently one thousand barrelsin a year. ‘Thé- catch of white.
fish amounted to an occasional supply for his own: table;’ xcept after
long-centinued storms from the northward, when the fish. sometlmes en-
tered the river in schools. They were never found in ttns portlon ofthe -
river in the spawning-season. :

Thesamefact is claimed by the Indians in the Sanlt Sainte "\IarleRl i
. that the white-fishes of the lake above never desoendthe rapids, Whlle: .

.- the white fishes of the river, it is also asserted ; jaScend to Lake .
Superior. ' There is not as good ‘evidence for t th in thlS looahty _
as at Fort Gratiot; still it may be the case. SR -

Examining the hsh on the 30th of October, it was: formd that the spawn
of the white-fish was hard and ﬁrm, w1th 1are1y a ﬁbh a' proachl
ripeness.

On the 1st of November, in the plcketed pond where«the ﬁs
inclosed, numbers of fish were seen jumping: from the wate prmclp_
the herlmg, who take delight in this exercise 4t different seasons
year. Occasionally a white-fish threw its bulkier form ab )

On the 8th of the month Mr. Clark and I were: ot
surrounding the pond, and found the white-fish j Jumpis g
that there was a contmual splaghing of the Water

immediately. afterwarde, which rapidly sank. .
' Mr. Clark and I both succeeded in capturm" ‘a pa'
leaving the water; and found male and female with mll
ning freely. Mr. Clark made use of a fine wire scoop’ as th.
disappeared from the surface, aud almost mvamably too
. Spawn from the water,
~ The males were umformly smaller than the females I

catching a pair in which the female welghed séven pounds;
" who escaped before he was welghed “dld not exceed-'
© pounds. -

November 9.—I1 again saw the Whlte-ﬁsh jumping from £ :
the evening, almost uniformly i m pa,u's Rarely there Were-three ‘aped :
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- together, one female and two males. In the pairs there was always
~a large one, evidently a grav1d female, and a smaller one, the male.
At this season of the year it is easy to detect the difference in sex,
the abdomen of the female being swollen and rounded, while the maleb
" are leaner and angular in the abdominal lines.
.1 saw by long watching that the males were worrying the femalea
They seemed possessed ‘of strong sexual ardor, and followed the female
with persistence, keeping close against her and with the head about
even with the pectoral fin. Driven by the persistent attention of the,
male the female arose vertically, he following, and she inaking a con-
Isive effort to escape, the water being from three to ten feet deep, .
they threw themselves together above the surface, and the spawn and -
milt were emitted at the time when, from their position, their vents were L
approximated. The spasmodic fluttering and effort observed sug-
sted a sexnal orgasm. At times I saw them moving rapidly beneath
¢ water in the same close contact, and the male with his snount even
with the pectoral fin of the female, often turning together with the white
“the belly upward as she turned and twisted to escape him. Often as
ey came out of the water they would fall apart in different directions,
' Va,rla.bly turned immediately in pursuit, so that I was led
nogamous, as is the fact with their relatives the
led trout. ,
{ v Whlte-ﬁsh Jumpmu in great nnmbers tow ard sun-
st 1nsta.nces, when near by, I observed a qua.ntlty of eggs
per pstg three hundred or five hundred, emitted at once. The milt of
male did not discolor the ‘water. ,
he. same actions occurred as before observed, springing vertically
th,euwater with a spasmodic, finttering effort, the male’s head oppo.
‘the pectoral fin of the female, turning together benecath the water
1til both abdomens showed upwards. Occasionally three sprang above
' face together Sometimes the pair fluttered along the surface to-

N 'vember 14 and 15 —Went out to the pond at midnight, and again at
clock a. m., and found the white-fish jumping. The fact that they
‘ qmet in the day-time, previous to 4 or 5 o’clock in the afternoon, indi- -

pa.rallel habit to that observed by Seth Green, of New York, in
',»they, as he asserts, spawning principally in the night, though,
hat was the case with the shad, we had no dltﬂculty in finding
rsin the forenoon with the seine. ‘
ember 18.—The fishing stopped all alonv the river. Vl's1ted the
Cold, strong wind from the southwest. Thermometer 26°, Nol’
'ojbe seen § in the pon' . A fow herrmg coursing around th

er. 19 —-Same as Vesterday noe wlnte fish to be seen. Cau
he herring with the dip-net; . found their spawn still hard
theu‘ stomachs were full 0f Wlute ﬁsh spawn. Mr. (Jlark and
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took a boat with two men and dredged in the river, obtaining a quan-
tity of white-fish eggs. Nearly all were dead. Afterwards dlpped a
quantity from the pond, nearly all of which were dead. ‘
November 20.—Made another visit to the 1sIa.nd No white- ﬁbh seen'
in the pond. Cold, freezing weather. - -
On the 24th and "5th of the month, whil Sandusky, Ohio, nnmbe1s.
of white-fish were found with the spawn. in fferent stages: of rrpeneﬂS: '
though a majority of them had spawned. '+ .
After spawning, the abdomen of the ;:fen; o fish ie_»s,c)mewhat flabby
» and wrinkled, and the fish is undoubted d and weak; but not
- to the extent that the salmon, as well as ertain other; species of the
Coregoni, are said to be redaced. - The male shbws but little mdlcatlon _
of weakness.

upon as correct:

Weight of fish.

B 172 14 R
2% pounds. ceveiiaanii i ereee st
4 POUNAS. e cciveiiaaenraanieeinanns samcacerais
T3 POURAB. c.liiieine ciaieneeenaaaee e aaian RV A

This makes an average of about ten thousand increase for .
ditional pound weight in the fish, which is precisely Mr. Seth '
estimate, from his observations in spawning white- ﬁsh Cons,
‘variation in the weight of an equal namber of eggs was obs
pending upon the stage of ¢+development; at whrch they ha
‘the ovaries.

During the spawning-season, the fish from the mver trer
have very little in their stomachs.

(22 ¢.) Habits of brook-trout during the breedzng season as
those of the white-fish.

A’'comparison of the Dabits of the male a.nd femai};)e wl
those of the trout, Salmo fontinalis, and of the sal
from the entire dlﬁ'erence of their conduct tow a,rd
manner of depositing the spawn.
- The male brook-trout, in his ‘behay )
first order His colors are at their. brighte
appearance makes him one of the hand
ern waters. Instead of drivingthe female and annoy mg
sistent worrying, as is the case mth the whlte ﬁsh hlS who

(23
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the most polite attention and the gentlest of persuasions. He moves

continnally to and fro before her, parading his bright colors, while she

rests quietly, with her head up-stream, vibrating her fins _]ust sufticiently :

to prevent floating down. * w
While at Mr. H. F. Dousman’s breeding-house, near W&tervﬂle, Wis,,

early in the Wlnter, I had the opportunity, of observing the habits of

the trout on their spawning-grounds. A pair of large trout had selécted

a spot near the hank of the stream where the water was about ten inches.

deep. The female had fanned the gravel with her tail and anal fin until lt o

-was clean and white, and had succeeded, by strong sweeps and ﬂappmgs‘

_of her caudal fin against the bottom, in exea\"atmo a cavity in the bed E

-.of gravel. e

December 14.—A pair of large trout were frightened dW'ly from their .

nest as I came to the edge of the bank. Concealing myself behind a

willow-bush I watched their movements. The male returned first,

reconnoitering the vicinity, and satisfying himself that the coast was

clear, spent a half-hour in endeavoring to coax the female to enter the

“nest. She, resting half concealed in the weeds a few feet away, seemed

unwﬂhng to be convinced that the danger was gone, and he, in his full

brrght colors, saﬂed backward and forward from the nest to his mate,

_..mself agalnst'h“ r, and swimming off again in a wide cirele .

: ng the bank as. ,'to show her how fa.r he could venture wrth- S

" out ﬁndlng danger.". She finally entered the nest. :
J)eoember 15.—Cairied out a buffalo-robe and shawl to the top of the

flume, near ‘the head spring. ~ Found a pair of trout in possession of a

.nest. They fled at sight of me, and having got comfortably settled in

the robes, 1lay quietly for fifteen minutes before the male approached

Hé swam directly over the nest, and esamined in the vicinity for a few

seconds, and then swam off to find his mate. A close observation de-

tected a scar on his side, possibly received in a battle with some other

male. . It served as a very distinet mark to identify him among others.

He returned to the spot ouce, driving off aunother male before she came - E

with him. They moved along in the vicinity of the nest, she turning

- and swimming away for a short distance once or twice, and he attend-

ing her devotedly. . She ﬁnally settled in a nest about five feet from my y

‘ vmtlon He dlove away a small trout several times without any very b

violent demonstrations. - ,h‘ soon began to turn in the nest asif. ex.’

ining its condltlon, and aga.m settled "quietly, keepmg up the slow

fanning movement with il, the anal fin brushing the pebbles.

as large ag pigeon- eggs | that were'in the cavity.

- Soon: after she rolled - side, made three convulsive flutters

iking . the pebbles with her nd sending up a little cloud of gray

d'sand, Tmmediately. afterwazd -she turned short round, as if log

> at the. oondltlon of the. 1est, or its contents, and once I though

tBCtGd her in taking Some g el poss1b1y an egg, in her mounth.

‘ restm quletly on the bottom: for a short time, whﬂe the male pl




- were emitted by the female. -~
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baqk and forth around her. She moved away from the nest after a
while, visiting some nests in the vicinity that probably contained ‘the
eggs of other trout, but soon returned to her own nest. The male at-
tended her very closely, and, as they retuined to the nest, resting for a
sgcond near her, he curved his body slightly;, bent the dorsal fin to one
side, and with his body strained to rigidity; 3. slight tremor was ob-
ser.ved, and he again moved away. About (‘)ﬂéréin ten minutes the flut-
tering occurred on the part of the female; a little cloud of sand was

~ was thrown upward with the sand, and ‘the ‘male; coolly swam toward ity
qpened his mouth, and it disappeared do his throat. ~His oft-recur.
ring rigidities and tremors seemel to have. no Special Gonneetion  with
h‘er throes, or the possible emission of eggs; which'I su’spéét"é‘d' ‘at these
times, though without any evidence of sight. “He was ‘very brave in
driving off the males that approached, but ‘one large one ca

stirred up, but I looked a long time in vain .for an egg. At last one ’

him and his mate several times, with an evident intention of keeping
him from her. The stranger, lowever, in both instances placed himself
near the female, and the same curving, and rigidity; and tremors were
observed. R N SR
_ The last time the rightfal groom swam away
. gave him several punches with his jaws. ‘The
former seemed to be to entice the intruder away from the nest. He es
corted him off for a long distauce and returned again to his mate, After

th the stianger, who

three hours' observation of similar maneuvers, I left them to pursne, ans. -

disturbed, their singular, actions. : \
The whole conduct of the male toward the fergale wasa P
of caresses. He spent his whole time in circling aronnd her, ru
against her, and wheeling away to return again, and ‘exhibited
evidence of jealousy when other males approached, = N¢ le
female was offered at any time by hér mate, though Tsa
“her gently while the strav ger-trout was near, as if comm
Seth Green, who has occupied hours in observing' the’
trout, thinks the whole movements I'had the fortlihe“t(; Q
merely the usual actions of trout just subsequent to
ing. They serve, hoyever, to contrast the conduct o
the female with that of the whitefish. . Mr. Green
ally when the female tries the patienca of the male
to enter the nest, he suspends woral ‘snasion fora ti
toward the nest with a vigorous nse of n(')_seﬂsind:' 3
ment over the nest, and’ occasionally the pair }
gether, as they rose, was what Mr G

The brightness of the skin axid.ctjlbrs,i
fins, and the comparative thinness of bo
spawning-season from the female, Whi

the'white margin o
distingdish
1§ dark-colored, the ¢

: . hed, but : me twice, -
while T was watching them, that he did not attack, buit éWé»m‘ii}ibéW;éei; ‘

nt intention of the :
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of the under fins tinged with blue, and the abdomen swollen at this
period. ‘ '
(22 f.) Devclopment of eggs and embryo.—It has been proven by repeated
_observation by fish-culturists that the higher the temperatureof the water
. in which the eggs are placed the more rapidly the embryo fish develops
ithin the egg, and the sooner it escapes from its inclosure in the shell.
" The temperature of the sncéceeding wonths after the spawning-period
_ probably regulates to @ considerable extent the time of hatching of the
white-fish in the lakes. s
On the 11th day of April, at Ecorse, on the Detroit River, I visited
Grassy Island in company with Mr. George Clark. The inside of the.. -
«.bag of a seine was Tined with millinet and dragged in the river, bringing. . -
-ashore a great quantity of mud 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,
mspected to be the sp_ecimen‘ sought after. Other attempts with the
eine failed entirely from taking any more. '

Mr. Clark then proposed that we take & boat and search carefully on
“the surface for the young fish. Taking 2 pail and dipper, we shoved oft
i qu ark pulling very slowly with the oars, I hung over

h \ a very few minutes.found a little, active fish swim-

% the surface, and captured him with the dipper. He
d to ] tieal with the one taken with the seine.. In the course " -
alf an hour we captured forty, all of the same size and state of de-
lopment. Most. of them weré taken within five or six inches of the
sarface, though they were frequently seen coming up from as far below
they were visible. They were nearly white; with a pair of large black
fo3, were very active, moving continually, propelling themselves with
onstant motion of the tail, and swimming with the head up and the
ody depending at an inclination of about fifty degrees. They seemed
pprehensive of danger, and tarned quickly from the dipper when it
‘near them, occasionally escaping. They hadno gregarious instinet
er, and though occasionally taken in pairs it was probably an
idental circumstance.
i April 14 we again visited the island and canght 2 namber more of
the young fish. - .
A few days later Mr. Clark and I visited the breeding-hoyse of Mr.
Clark, of Clarkston. He had put down a large quantity of white- .-
4 in: November, and had taken the water flowing over the eggs - -
v pond that had remained frozen over nearly all the winter. The -
rature of the water had remained at 34° or 350, and the young .
ad begun to hatch out on the 1st of April, and about the 9th or~
were. all ont of the' ghell. ‘This temperature is probably mut
ame a8 Detroit River at ‘Bcorse, sixty-eight miles below .
1, the,m1rrent flowing at the rate of two miles per hour.

he appearance of the umbilical sac in the specimens from both




. to a'brook two miles north of W’anﬁégan',
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places, made it evident that they were of about the samé age, and indi-
cated the fact t.hat'm waters that are frozen over throughout the win-
f:r t?e young white-fish escape from the egg about the first week of
pril. ORI ; o
1’.[‘he Eemperatux‘e of Lake Michigan, :]"E[‘Lttdn,‘,,or? Superior pro‘bé;biy.
(voes not descend below about 400 or 43¢ in ordinary winters, and ‘thfe;'»";.
:\3 2:111?g fish would be likely to make- their appearance a week or two -
arlier. o B
-t,Th€ young ﬁsh. lived ia the glass jar of water two days, were l:,hen
o) a(;x.,tel red to an elgh {-ounce bottle, and, carried over thirty hours by rail
and steamer, and did not arrive at their destination, Waukegan, IIL,

until thirty-six hours after they left ‘Ecorse, Mich: They were all in. =

were thirteen of them altogether. - \ ; : :
April 19.—The young white-fish - are very f\'*_\igorous; and are in con-

good condition, and were placed in-a-quart jar of fresh water. There

tinual motion. The water has been changed once: Although the el * -

sac has not d‘imiuished, they act as if seeking food in their'movements - .
around the jar. They open their mouths. very wide.. Occasionally

;1;:;19')12:.11;13 in dust masses, 4and ¢ject.them agaitf;a-s:,;if (_;I';ey‘were unpal-
April 21.—TUmbiliea! sac iz one individual dim isﬁ
. April 22.—Umbilical sacs reducing rapidly.
April 23.—Yelk-sacs being rapidly absorbed. T
anterior part of dorsal line is also slightly diminishéd.
April 24.—The umbilical sacs becomihg minute. .The fin-1t

embrane on the

anteri_or to: position of dorsal becoming absorbed. At the center of
.zmterlor ventral section of fin-membrane, & slightly opaque 'W'~1'1ité‘ s ]
is apparent. In frout of the anus, and on lower half of Gandal,:
similar ones. The coler of the head is a’ssumihg'a, gré'eniSlitt'iﬁ?ié"
A.pril 25.—The globule in anterior part of yelk-sac has becbﬂl‘eb'
up into numerous smaller globules, scattered like bed&s-, ormoré
row of bubbles, through the length of the sac. When- théy
mouths the gill-arches show quite distincﬂy. Excrement
some of them. .
April 28.—Umbilical sac entirely absorbed. . First dorsal
well defined. Posterior section of dorsal membrans contraet

_cation of caudal slightly indicated.. ... "+ . o
"~ After an absence from home of six days, I returned ou Ma
~only one alive. "A brown confervoid’ growth had. develgpe
water, and the young fish, attempting to swallow it, alwass
. gled in its gills, and soon died. A

In my absence I visitéd Clarkston -a

~ from Mr. N. W. Clark one thousand yon

bhundred and fifty young white-fish, 1nest of th ith the ye
partially absorbed. The difference inlwmpefaﬁﬁre'éﬁdﬂntly,ﬁmd

é’mbrane_ D
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difference in the rapidity with which the umbilical sac disappeared,as the
young fish I had carried home were in the same stage cf development,
April 14, as when. I had visited Clarkston previously. Now, May 1, the
fish in Mr. Clark’s troughs still retained cousiderable of the sac, while
on the 28th of April the young fish in the jar had lost it entirely. The
jar had been kept in a modsrately warm room, with a_temperature of
abont 650, while the water in the troughs at Clarkston flowed from &
pond that had been covered with ice nutil within a few days previous.
(22 ¢.) Food of embryonic white-fish.—The young fish reached Wauke-
gan in safety, and were placed in five quart glass jars, and an experi-
ment begun in attempting to supply them with suitable food. A num- -
_bered label was pasted on each jar, so as to keep them distinct. .

. Knowing that: the larger white-fish fed largely on crustaceans, an at-
tempt to feed them on food of this character was thought worth a trial.
A few craw-fish were procured and pounded to a paste, and small por-

tons put into jar No.1; the young fish ate it readily. They were fed
v‘at;hight,‘ and the next morping every one of them was found to be
dead. - Jar No. 2 was supplied with bread-crumbs, and the fish were
seen to take small particles in their mouths; they did not die so sud-

- denly. Jar No. 3 was supplied with sweet cream, but no evidence was

‘ y occupants fed upon it. - A quantity of rain-water was

s of the sun for the purpose of generating minute

cof 1 and a teaspoonful was poured into jar No. 4, morning and

evening; in hopes that; their proper food was of this character. In jar -

'}S_Q,?S”,aﬂ,vatiety_ of food was provided, dry fresh beef, milk, boiled

potato, and bread. The crumbs of bread and the scrapings from the
ef were all that the fish were seen to take into their mouths. They

died, one after another, very rapidly, and in & few days all were dead.

I]ie’ré were other things unfavorable to them, in these experiments, be-
sidesthe Iack of theirnatural nourishment. To conduct theseexperiments
favorably, they should be placed in a large vessel, and a stream of fresh
water should be supplied constantly so that the water should continue
pare and the production of confervie be avoided. This difficulty of pro-
curing a suitable food for the young white-fish has been the experience
of the few fish-culturists who have hatched them. *

A sqt"of specimens representing young fish from the Detroit River,
from tho- troughs at Clarkston, and from the jars, were preserved in
‘aleohol and submitted to Mr. S. A. Briggs, editor of the Lens, Chicago.
A letter from Mr. Briggs contained the following: -

Lo ; - «CmIcAGO, May 28, 1872
«My DEAR SIR: The four vials containing C. albus came duly to
hand, and have, with the alcohol and water in which the specimens we
preserved, been caréfully examined. ‘ o

¢ The intesﬁii&s', fj;‘éi).ek:imensNo. 7 and 78, from Clarkston, were €
‘tirély destitute of organic matter recognizable under a poweerf‘.«%i
linear, which ought o be ample for the purpose. L
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«“Those of specimens 76 and 79, from Detroit River, confained numer-
ous specimens of two species of Diatomucee, Viz, Fragilaria eapucina.,
and Stephanodiscus niagare. The former is a “filamentous form which
grows very abundantly in our lake-inlets attached to stems of lilies.
The latter is a large form which, from its peculiar build, contains con-
siderable nutritious material. TR ‘ B

“ Very sincerely, yours, . -
“8. A, BRIGGS.”

(22 k) Rate of growth of white-fish-—Further research for the young
. fish was unavoidably delayed until ‘the 1st of July. - Towards the end

of June, from a seine-haul at Waukegan; a-specimen of Coregonus albus
measuring eight and three-tenths incles in Tength, one of C. quadrilat-
eralis, measuring seven and four-tenths, and one of Coregonus harengus,
measuring three and four-tenths inches, were obtained.” L

At Sault Ste. Marie, Micl., ou July 2, with an Indian in a bireh

canoe, the vicinity both above and below'the. rapids was explored
in the current and in the still water and®along the shores, to find the

smallest grade of while-fishes that were to De had.: Along the shore, in-
the sharp current, schools were found of. Whiéhj, th mall_,gst taken meas-
ured four inches and nine-tenths, and the large
tenth, It was quite evident that they had all been hatched the same
season. Another excursion in the birch resulted in nothing materially
- different. The minimum measurement of the next grade taken was
"' eightinches and three-tenths. e R

At Shoal Island, one of the Apostle Islands of Take Supélj;.idf,‘a wh

fish was taken from the pound-net about the middle of August, measur- -
ing six inches in length, and another measuring six and one-half inches. -

On the 3d of December, at Point Edward, Canada, at the outlet. of
Lake Huron, two specimens of Coregonus albus were obtained from a seine,
one measuring six inches and eight-tenths, and the-other, seve S
and seven-tenths. SR we

It is very probable that the Shoal Island® fishes of Augu
Point Edward ones of December 3 were the larger-grown
of the same generation as those taken at Sanlt Ste.-Ma-fieﬁ
difficult point to decide was in what year the beginnin
tion should be placed. mEE T e
~ The only positive data with reforence to the growth of
found in the observations of Mr. Samuel Wilmot, of Newai
_ in charge of the government hatching-house of Canada,

Mr. Wilmot reports that in November, 1868, he 12

Spawn in the hatching-troughs for an ‘éxpe‘ imeri
March and Aprila large number of young fiy: mide,
He failed in finding food adapted to the young fish, buta
escaped through the screens were carried down' to a small.
they seemed to thrive and soon became well-developéd yon

_inches and one-

where
sh. In
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the month of September they were exhibited at a fairin London, Can-

ada. They were then about five inches long. In Deécember the young

fish had attained the length of seven inches. .

T Mz. N. W. Clark, of Clarkston, Mich., visited Wilmot's hatehing-house

in 1871, and in an address before the house of representatives of Michi-

gan, said: «Enough is known from the success of Samuel ’Wilm(}t, Esq.,

of Canada, to sustain usin the assertion that they (the white-fish) mcre@se

“in weight about three-quarters of @ pound a year, as those he had When

we saw them, last January, We judged to have weighed about one.and

a quarter pounds, being then ' about eighteen months old.” -

_ These are the only records of observations of the growth of the Wlllte-' i

fish, and evidences of this character are the only ones of any value of @e' o

. rate of growth. : ; R

- Ap attempt was made several times from large lifts of ﬁsh_ lymg,:-m_ v

the. fish-shanties to arrange the different sizes of white-fish in series

"swith the hopé, that some evidence of the rate of growth per year would -

- “result. It was always found that the row of fishes, from the large'r to

" the smaller, assumed the form of a spire-like pyramid, and a “stra,lgh't-

- edge”:laid at theirheadsvwould lhave touched the noses of every 0}1e in

the se ‘\,é”s" nd on the opposite end it would have touched every tail, 8o

r was the gradation. - v A

: "a,'s 1ﬁi¢u1t to believe that the white-fishes, of from neamly five

' iu’bhesv'tﬁ-ﬂéii orseven, had attained these dimensions in three months fr'(_>m -

“the little half-inch embryos of April and May, though none of less size

ere found ‘with the most diligent search. - ‘ o

~“Mr., Wilmot's young fish measured about five inches in: Sfa-ptember

hen: four months old. Experience Las proved that there 1s a more

apid gfbwth' of the young trout and salmon afterwards than during the

st tivo: months, The observation on the development of the young

“white-fish, from April to the first week of May showed the slightest per

céﬁtibi‘é difference of length and bulk. If we assume them to pe thp ‘

ﬁ’s\b}‘f\of this season, then they had increased ten times in length in two

months, precludiﬁg» the possibility of a more rapid growth afterward.‘

altogether probable that the fish. measuring from‘ifour to sejfen

shiehes in July were those of the previous season’s hatching, and about

een._months old. It is equally probable that the Point Edward fish .

ven inches are thoseof the game season, as thefivemonths interv'enin g

1st of July and the 3d of December should have produced considera-- .

orowth. To confirm this opinion we have Mr. Wilmot’s statement

‘his white-fish had attained the length of seven inches in December;

"éSé."ev‘idences of the rate of growth are the- only conclusiou.sv,w
been-enabled to adopt with reference to the size attained at diffe

‘agey.. Nor does this decide the average size of the growth of

te-fishes the first and second seasons.

 very excellent opportunity of observing the

sizes attained by
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bu)ok 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. anunals, such as sheep, pigs, or
chickens.

Mr. Dousman’s fish of the season, ha,tched in J anuary and February, :
meaenre(l alE the time of my visit, October 25, from two and one-half to
five inches in length; while hi§ trout of the previous season, about
one year and eight months old, were from seven to fonrteen inches in

. length, B

Mr. Dousmau is a large feeder, suppl ymo’ hls ﬁsh wxbh 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 thau being dipped out of ong of the box-
flumes in which they arc separately confined and dropped through the
trap-door of another.

The same great variation is found to occurin the pau‘ and gnlse sfage s
of the salmon, and is probably the case with all the prCleS of the Sal-
monoide at all ages, the lake white-fishes included. '

(22 4.) Average size of mature fishes.—The average size of. mature ﬁshea,
in different localities, varies greatly.  The white:fish .of the. regxon of

- the Apostle Islands is a medinm-sized fish. The: entir
. merous fisheries in their vicinity should not be: estunated hlrrher than
one and a half pounds for all the fish marketed.

In Thunder Bay, on the northern shore of the lake, a llft; Seen Iy
October contained fish that averaged about the same as at the Apostle o

- Islands.
Mr. George Barnston, of ‘\[ontreal E:Y natuahet connected in- form' :
times with the Hudson Bay Company, says, with reference to thawlnt
fishes of Michipicoten Bay and River: ¢ The produce of our own gSeine
and nets I always regarded as composed of one spec1cs of wh
and the same as that caught everywhere in the lakes.” . .
» ' A’large type of white-fish is reported from localities in' the;
half of Lake Superior, taken at certain seasons. Mr. E. Alvor
dusky, Ohio, took a white-fish at Madeline Island, one..of-
Islands, weighing tweuty-two pounds and a lla.li Stori g
aunthenticated, of specimens weighing twenty-four. pounds
common on Lake Superior.
In White-Fish Bay a type of white- fish is taken, sald to
large. A specimen was forwarded to Buffalo t'rom thxs log:
son, wemhlnor twenty poands. '
In Bachewauna Bay, opposite W'hlte-Fxsh Pomt, Mr ]
of the white-fish as longer, and much tlnckex a.nd h 1
Michipicoten. el

At the foot of.the Sault Ste. Marie Raplds the Indrans hsh in th swift
current, from birch canoes, with large dlp -nets, takxng a type of hite.
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fish, in large numbers, that will average four pounds in weight. A
specimen- was obtained of one of them this season welghmg twelve
pounds.

The white-fish from the greater portion of Lake Michigan will average
lower than those of Lake Superior. A locality on the north shore of
the lake has a very large type of white fish, of which the average of
lifts I have seen brought to the shore tould not be less than four pounds.

I was informed that eleven white-fish “had Deen put into a package
weighing one hundred and seven pounds and shipped to a mau at Charle- .
voix, whom I afterwards saw and heard him repeat the fact. The gill- -
net mesh in use at this point was one-half inch larger than that of most
points on the lake. Two specimens obtained at Point anx Barques
-weighed respectively ten and eleven pounds.

Lake Huron white-fish are moderately large. From the western end
of Lake Erie a large type of fish are taken. Those ascending the Detr oit
River in the fall of the year average two and a quarter pounds. From
the eastern portion of the lake the white-fish are smaller The average
. of Lake Ontario fish is small.

(22 j.) Ranges as to depth Sfavored by young white-fish. —It is quite evi-
~dent that the young and immature white-fishes confine their range en-
tu'ely to the shallow waters near the shore. ~The pound- -nets set in from
twenty to forty-ﬁve féet catch humbers of small fishes seven or eight
mches in lengt;h welghmg only a few ounces. The capture of a white-

‘fish as small as seven or eight ounces is a very rare occurrence with the
~gill-nets, for which twelve or fifteen fathoms is the least depthr ordinarily

: employed ‘Though making thisa special point for observation during

- the tour of Lake Michigan, not a single specimen as small as eight.
ounces was seen among fishes taken from the gill-nets, and the percent-
age of fish as small as one pound in weight before dressing was mcon
siderable.

A farther confirmation of the in-shore range of young white-fish is in
the fact that the catch of a pound-net set on a thirty-six-foot shoal, six .
miles from the Iand at Bay de Nogquet, contained only Nos. 1 and 2 fish,

" The head and mouth of the white-fish are so constructed that it is

to a slight extent better guarded against entanglement in the mesh than
.- its congeners, the lake herring and the cisco, so that there isa possibility
that the small fishes pass through the meshes and escape capture, Still
it is likely occasional ones would be taken, as all species taken by the
gill-net are frequently found entangled about the body and fins, without -
any threads fastened in themouth or even in the gills, and this often w1th S
e slender herrings and ciseos:
The fact already referred"to that no young-white-fish were found in
e stomachs of the lake f:rout,vh'a,s an application here. The range.. (
e trout in the warm season is in deep water, and as it is altogethef'
ltkely the trout would make food of the smaller white- fishes if they we
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to be found, the inference is natural that they do not range into the deep
water. i

From these observations it was evident that the white-fish were not
found in any abundance in the deeper waters smaller than one and one-
fourths pounds, and it is not until they attain about this weight that their
migrations into the deeper waters of the lake begin. .

From the examination 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 destruction
_ 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, and
ducks. The destruction of the spawn by these methods. is immense, and
far exceeds the losses while in the stage of fry.

The most wholesale devourer of the eggs is undoubtedly thelake-her-
ring. On opening the stomachs of the herrin g from the pondsin Detroit
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 the
ponds, their eating spawn might be a matter of necessity, but later, at
Sandusky, their stomachs were found gorged with the gva. The herring,
the most numerous species inhabiting the spawning.grounds of the
white-fish, are without doubt the principal agents in keeping in check
. the increasing numbers supplied from the fertilized ova. ‘

The suckers, sturgeon, and smaller bottom feeding-fishes are found
with spawn in the stomach. e

The so-called “ water-lizard,” Merwbranchus,lwtemh:s Sayis very :n;iﬁler-f E

ous in some of the streams and portions of the lake-shore. Mr. Georg
Clark, of Ecorse, Mich., had a minnow-seine fitted to the bag of a sweep
seine, and at one haul took two thousand of the water-lizards.” Estimat- "
ing the extent that the net had passed over, he calculated the average.

number of lizards to each square rod to be four. He says, further; in,one: -

of the Detroit papers, “The lizards were so gorged with white-fish spawn
that when they were thrown on the shore, hundreds of eggs would fly.
out of their mouths. * * * Some of the larger lizards
would devour the whole spawning of a whitefish in a day or two; and.
when we consider that these reptiles are feeding upon eggslvf,'i?‘om No:.
vember till April, some idea may be formed of their vast capaexty L
destruction.” . . S
Mr. Browne, of Grand Haven, Mich., states that some three years ago.
an epidemic seemed to prevail among the Menobranchi in Grand River,’
in the month of June and that their dead carcasses were washed ashore .
~ by hundreds, so that they lined the banks of the river, and the mill-men
wereobliged to throw the bodies off into the current, to be carried do
stream to prevent the offensive stench that was wafted into the mills
fron: the decaying remains. R
A fisherman at Evanston, Ill,, a few years ago had nine hundred
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hooks set in the lake, and in one day took from these five hundred lizards,
removing them all himself, as Lis 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 guantity of their eggs, proving this month to Le the spawning-
season of the animal. ' v

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 Pa-
Tudinide and even Limneas remaining unbroken. .

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

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

. The white-fish stomach is generally fouud to contain a few fish-eggs,
though its principal food i§ the crustacea. The habit of leavingthe shore
‘immediately after spawning probably prevents it from being an agent in
"djim»inishing its own numbers.
" The n#tural casualties of storms, deposits of sediment, smothering the
;eggs, the vegetable growth found to be so fatal in the hatching-troughs,
‘ate 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 enemies is likely ta be
‘the wall-eyed pike, Stizostedion americanc, nwnerous in the shoal waters
‘of the lakes and comparatively rare on the deeper shores.: The perch,
‘ erca flavescens, are very generally distributed and quite numerous; the
ontents of their stomachs are generally found to be vertebrate forms.
he black-bass, Micropterus nigricans,is plentiful in Lake Erie, bat as its
rdinary food is the craw-fish, where these are numerous its depredations.
n the schools of young fish would be of comparatively little importance.

ze-pike, Hsox lucius, do ,ndt}'inha.bit the lakes ‘in sufficient numbers to
very troublesome to the white-fishes:’ ' '

trout feeds largely on the white-fish. This point hag been fully consid_,-_ ;
.ered on a previous page, and the evidences disproving it related, '

. white-bass, Eoccus chrysops, the muskellunge, Esow nobilior, and the . o

tis the prevailing idea on the lakes that the Mackinaw or salmon:" " i
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As everywhere civilized man disturbs the balance of nature, and be-
comes the great enemy to all forms of life that do not conform to his
artificial methods for their protection. Not only by the hundreds of
artifices for the capture of the white-fish, but in the foul drainage from
the cities, smelting-works, and manufactories, and in the quantities of
sawdust from the mills, they are driven from their favorite hannts and

spawning-grounds, and their food destroyed by waters tainted with fatal - ‘

chemical combinations. :

The white-fish, as far as iy observations have extended, is infested
with two external and two intestinal parasites. The external ones are
& crustacean, a Lernea, and an annelid, the Tethyobdella punctate. The
Lernean was found only in the Detroit River, adhering to the fish on the
dorsal region, and with its bell-shaped sucker buried in the epi-
dermal sheath of the scales. On the white-fish swimming in schools
near the surface around the edge of the pond in Detroit River, it could
be detected by close examination fastened to the fish. There were sel:
dom more than four on one fish. The lake-herring, confined in the same
pond, swam in close contact with the white-fish, but in no instance,
although careful observations were made repeatedly of the herring while
in the water and after capture, was the Lernean found upon them. In
Lake Superior they are found to be numerous on the ‘siscowet.

- The Icthyobdellan, a leech of three-fourths of an inch long, grayish
white in color, with brown tesselated markings, was seen in great
numbers in the month of April, while the fishermen were lifting their -

nets from about fifty fathoms some fifteen miles out from Kenosha; -

Wis. ‘

They covered the nets and fishes of all species, and_fell jn' such

- [ Fa
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 deck;
and for several days in the bilge-water of the fish-boats, - S
They were in such numbers that it was difficult to decide’ whetlier
they had a preference for any species, and were found filled with blogd
both in the gills and while attached to the body, though it w; difficult
to imagine that they could fill themselves with blood from tha ¢
mal sheath of the scales. They were thought to be most 1
the white-fishes, as they were in greater numbers on thé
trout, the lawyer, or the cisco, the enly other fishes take
A prevailing but mistaken opinion in thie vicinity was tha
fish fed upon the leech. Dr. Hoy’s investigations disproved
and all examinations of, stomach-contents-confirmed this faet
the intestinal parasites resembled the leech’ somewhat in forn
otherwas an Echinorhynchus. They were never foun®within thestom:
but always in the duodenal portion’of the intestine near the mouthi
the cwecal tubes. I ' IR

4 " R
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23.—THE LAKE-HERRING.

The so-called lake-herrings,y Argyrosomus clupeiformis, (Mitch.,) and 4.
hdrengus (Rich.,) are véry numerous in the shoaler waters of :(the lake's.

In the shoat regions of Green Bay and L_ake Erie they are i;?un.d 11’1’
vast schools, crowding into the pound-nets in masses until the ¢ eribs
are filled to the surface of the water. In Lake Erie frequently a corner
of the net is lowered and a large proportion of them allowed to escape
before the remainder are thrown into the boat. Althougk they have
been taken in this way for years, there is no apparent dimination in _
their numbers. Perhapsthelittle disposition on thepartofthe ﬁshermep .
to catch them in some measure accountsfox: this f"act., thougl} there must
’ fbe, as well, some natural advantages in their prolificity and in the tenac-
[ity of life of the egg. They are little sought aft:e.r becfmse th(.ay are not
a_favorite fish.in the market, being rather deficient in qualities as a
ﬁesh or salt fish, though having noobjectionable. ﬂav?r. They are small
va_ild thin whenopened,and become shrunken when pickled. A 1}1ode.of
-véuring them, lately adopted at Waukegan, Ill.,_aqd San.dusik),.Ohlo,
makes them the most delicious food. It ismerely a slight pickling in salt
‘brine, and , then exposing them to the smoke of a hot fire for a short
. time. w""]?'&_,’ch:i’s process they are prepared for eatl.ng without any quther
- cooking, and are .very much superior to the ordinary smoked herrings.

“They will keep two or three weeks in- hot weather when but slightly
" 'smoked The profit on them to the fishermen is less than any other fish

B —han,dled;;_from the lakes, because- of the low price 'ghey_pommand in the
: 'ixiérkét,”)éﬂd the expense of dressing and p.ackmg is n;luch greater than
in white-fish, trout, or pike, because of their smaller size. .
 The greatest length attained in an overgrown specimen seen at Point
‘Edward, on the Canadian side-of the head of Saint Clair River, was about
‘nineteen inches in length, and it weighed .about two pgunds. The aver-
age length is scarcely one foot and the weight aboqt nine or ten oun<3e§.
 _Differing from. the white-fish in the constzructlon of the mouth; 1t‘;
being terminal, they more readily take a bait, and may be fished f<?1
with hook and line with a.suitable bait. Insgcts are the .best for this
purpose, though' they are frequently ta.ke_n. with a 1innow. The con-
‘tents of the stomach haye been obtained in but a few mstaI.wes, the
sh being taken almost exclusively in the pognd-nets, and in these
iiéy have generally” remaiped::l,‘ong enough to dlgest.the stomach-con-
ents. A few specimens from seines in the Detroit Ru-’er were found to
contain insects and afew of the Gammaride, bu}: no remains of vex:tebx:;ltles,
though the herring. are frequently taken with a minnow bait. o ej.
were found, by examination.of -the stomachs during the spaw n};l,,-
eason-of the whitefish, to. be spawn-eaters of the worst cha..;ac er
heir’ stomachs being"cr: ted with ,w‘hi’te4ﬁ$h. ova, and, consi eerlp‘
he. gr'eat:numbers‘ of the hetring, and their vicinity to the spawnlleg,'
grounds the destruction they-effect must be very grevat. v

8. Mis. T4—3 e _
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1 kAlt-hough a very .general opinion -prevails, in different parts cf the
akes, that the herring spawns earlier than the white-fish, ‘t.he'op'por-
tunities afforded for observation, this season, indicated otherwise.

In Green Bay it was asserted that the herring came on to the ghore -

in masses about. the 6th of November, and although they were found
in more or less abundance at all seasons of the. year, there was a ve -
evident general movement at that tlme. The only po,smve evidence Y.‘it"
the fact ot. spawning is the emission of spawn by the fish when handleg
and the migrations of the schools. 'and the mere. fact that the sj av‘vn‘ ‘
- are large does not- de*ermme the ‘season: of- _Spawning. Io repicn ‘
~ where fishing is not carried on late: in the seagon, it is.a very con%mozi B
: hlitblt among the fishermen to conclude on-s ,e.i)altlcular time during
; e fishing as the spawning-period; basing the belief on migration or
ppearance of the spawn, when, in reahty the ﬁsh do'not :
after the fishing-season closes. ~ Spawn el
By November 25 of last year, the maJorl ¥ of | ‘hi »
ern end of Lake Erie were found to have ﬁmsh
few exceptions the ovaries were emptied of the

l'; d_of eggs t;

abdomen was wrinkled and flaccid, 1
and but'few‘, eggs we
when thrown into the boats or on the fish-house: ﬂofr5 Th;e}:]:it:i

rings at this time were found to be fall of ri

) pe hich

from the ovnpore of females whenever the fish w oved' am‘; ::'2: 3:332 '
lying in heaps on the bottom of the boats or-flgors of the fish: houses

Earlier than this, between the 1st of November and the. 20th;, -examing: .

- tion of the ovaries on nearly ev
tion, the ovaries hard and c<y)'mp:(1:‘ty «day > found " the larger propo
The herring were taken at this time in their usual haunts the, po
nets capturing them in immense quantltxes, making it probablp t"h"
they do not change their locality in the spawning-season. Wha:
subsequent habits may be, would require observation later in th
_son than fishing is generally carried. on, though the new ey o
allowing pound-nets to remain until the i xce has covered the : ;
aﬁ'ordda. favorable opportunity. If they remain upon the’ sgawmg
flx;)o;m 8 they would andoubtedly be their own worst age s
In the winter of 1871, in Green Ba
it was discovered that the herring hg(’l tc(:n?;i:;:tt:doli ﬁ:ca Gaibion:
an open space free from ice next to the shore where 4 nu
in the bank supplied a quantity of water of too high &
_freeze readily. Minnows were found crowded in masses
- edge, and using them for bait the herring: were taker !
and occasionally a white-fish from abont\twenty mche
All that is known of the time of hatehing :

:* In the report of the commissioners of fi '
. emes for th ]
York for the year 1871, it is stated that"a 04 . Sta "
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spawn of the lake-herring was obtained and treated similarly to the
white-fish ova. It is stated that ¢ their time of incubation is about the
same [as the white-fish.] The newly- hatched fish are very small, not
exceeding three-eighths of an inch in size. 'The umbilical sac lasts but
“a few days, and the fish begin to swim and feed as soon as they come
out of the shell. They-are as active at one day old as the trout at two
months. The young fish, being so small and delicate, are, of course,
_hard to keep. * * * They bave increased in size faster than the

- white-fish, and the 1nd1cat10ns are that they are a more hardy fish and
more easily raised.”
The ovaries of ‘a specimen exammed wei

tained sixteen thousand and forty eggs. . ,
At Waukegan, Ill, from a seine- -haul on the 23d of June, a num-

ber of young herring were swept in with the larger fish, measuring from

three and one-third inches to four and a half inches. At the rapids of

the Sault Ste. Marie River a number were taken, from among the rocks

‘near the shore, on the 2d and 3d of July, that measured from two and

" five-eighths inches to six inches in length. It is probable that the
' smaller ‘grade were the fishes hatched the previous year.

- Ou the 3d of December last herring were taken with a minnow-seine,
.at Point Edward measurmg from five inches to the size of ' mature fishes,
the smaller ones -being in all probablhty the same genera
found at the Sault Ste. Marie earlier in the season.

: Besides its enemies among the spawn-eaters, the herring has mnch
‘the same. class of enemles as; those already enumerated for the white-
ghes. . -

“Of thé parasites the most marked species is a Boﬂu zocephalus found

'in the mnseles of the dorsal region. They measure two or three inches

-in length and are found in masses between the intermuscular fascie of

the back. The specimenin which the parasites were found was taken in

Detroit River in the month of April, and though not observed after the

month- of June, it is certainly common earlier in the season, as the fish-

ermen are familiar Wlth the fact ‘A parasitic worm has also been seen

m the mtestme.

The external paras1te of the -white-fish, a Lernea, was not seen at-
ached toa sing gle specimen of the lake-herring where hundreds were con-
inually passing in- the conﬁned ponds of Detroit River, though they
rere seen to be very commion on the white-fish. Norwere any specn:nens
of the Ecinnorhynchus nnd in the intestines, though a white-fish is
'*seldom exammed without ndmg them nwnerous.

‘f, 94— THE LAKE :l:URGEO‘I, Acipenser rubicundus.

)’rub;,cundus,LEsUEUR, Trans. Amer. Phﬂ

; RICHARDSON, Fatn, Boreal. Amier.;
316; DEKAY;

ghed two ounces, and con-

tion as those :

%4 a. )Synonymy ~—Acipen
‘ oc., (new- series,) i, p: 388, pl 12
_;p -8 i, Fl'_l‘ZI\GER and HECKEL, Ann. Wien. Mus., i, P-
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Zool. N. Y. Fishes, iv, p. 344, pl. 38, fig. 191; STORER, Synopsis Fishes
N.A,p "48 THOMPSON, Hist. Vt., part 1, p. 149.

Acrpense) nttlwnus 7;:(1/:;—1“01151‘1:3, Phil. Trans, Ixiii, p.. 149,
|Young.]

Acipenser rupertionus. -—RI(.HARDSON, I‘auu -Boreal. Amer. Add, p-
311, pl 97, [Young;] STORER, Syn:. Fishes:N, Am 2 P- 249, [Young.] .~
Acapenser laevis.—AcAssiz, Lake Superior, p. "67 DUJIERIL, Hxst.‘ '

Nat. Poiss,, ii, p. 151, pl. 17.

Aczpenser carbonarius. —AGASSIZ, Lake Superior, p. ~41, pl. 3, {Young ,] »

DUMERIL, Hist. Nat, Poiss,, ii, p. 111, [Young.]

Aczpense) rhyncheeus. —-AGAsIz, Lake- Superlol,p 2.6 [Yo.m ,] DU- :

MERIL, Hist. Nat. Poiss., ii, p. 179. i e
Accpenwr oxyrhynchus. —-THO‘\[PSON Hlst V 5 partl p 149
Acipenser maculosus,—GUNTHER, [in pa.rt,];,,_at Fishes Brit. Mus viii,

p- 339, [Young;| DuMERIL, Hist. Nat. Poiss., 1i, p: 114, [Youug] '
Accpensm anthracinus.—DUMERIL, op. cit:, p. 126, pl.: 15, [Yormg]

"Acipenser niegalaspis. —DUMERIL, op. clt,p 135, [Youno'j

Acipenser lamari.—DUMERIL, op. ¢it., p. 139, [Youncr] CE

Acipenser kirtlandii.—DUMERIL, op. 01t . p.-161. - s

Ampenam nertianus. —DUMERIL, op- cit. p 162,

Very rare, the onlv one: that has come under our ob
in a young specimen of A, maculosus, from the Ohio Rw

There are no plates surrounding the anu&., as in A. oxyrhy)
A brevirostris. In the f’tct of the presence of well develope

" posterior to dorsal fin, it is different from A. transmontanus‘an
rostris. The varlahons in the number of shields in the dorsal
a very lcu ge number of observ auous at the lake ﬁshenes, Was

from the other species; etcept A, t}ansmonmnus aud A br achyrhyncku&i

MILNER—FISHERIES OF THE GREAT LAKES. 69

- The variation in the lateral series was within the nmnbers thirty and
thirty-nine, the most often-recurring number being thirty-four. In this
character it is well separated from A. ocyr Izynchus, A, brevirostris, A.
- transmontanus, 4. acutirostris. The number in the ventral series was:
~found to vary between eight-and ten. From A. maculosus, of the Ohio
Rlver, a very constant character differing: from 4. rubicundus was ob-
served in the longer blades of the keels ofi the shields, they being pro-
longed backward and the points or hooks directed posteriorly, while in
the lake species the keels are more central and their points Ime nearly o
vertically. o
- In the obsolescence of the plates, certain species of the old world are
similar. Kirtland elaims the same fact for the Ohio River sturgeon.
In a specimen of A. transmontanus, in the National Museum, the same
tendency is indicated, the plates of the body having become thin and
wafer-like and no -appearance of the keels remaining, though in younger
specimens the keels are prominent and sharply hooked.
The skin throughout is covered with tooth-like points, and is unitke
»other American species in the minuteness of these interserial ossifica-
'tnous, except A. transmontanus and A. medirostris.
.+ Thesnout in the adults is very much obtuse and rounded, and its
caxjtllaglnous extremty very little protected by plates. Its great reduc-
‘tl'on in length with age, makes it an unreliable element in calculating
~the proportlons of thé body, and in the table of proportions it is, for this
reason, not included in the measurements of the specimen; the propor-
" -tions: of parts to ‘the length of the trunk being calculated with refer-
ence fo the distance from the opemular opening to the end of the lateral
ries of plates, and the parts of the head to its length, are calculated
vith reference to & measurement ﬁom the orbit to the postex ior edge of
the opercalar opening. .
- (24 ¢.) Di ﬁ'erent__ characters in old and young sturgeons.—The great
pumber of species-of sturgeons made by numerous authors has resulted .
not alone from basing them on characters of insufficient value, but
- from the great dlﬁ'erences in the appearance of old and young
specimens, These" dlﬂ'erences are in the snout, which is;.in young
specimens, long and slender, but wheh, by being absorbed or failing to
¢ grow as rapidly as_the rest of the body, in the large stargeons has a
blunt and obtuse fo d in certain species, in the possession of large,
well- developed shield the younger ones, and their gradual disap-
pearance as they mature and attain full size. .
o A]lusxon has been made,by Dr Ku'tland to the fact of the dlsappear -

Ofv.ﬂﬂlel‘ naturahsts: 8- yuényﬁxs of A. mbwunduq This arrangemen
was accepted by Storer and mtroduced in Lis Synopsis of the Flshes of :

orth Amerlca
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Giinther refers to the tendency to vamatlon in these characters in the
common Eurepean sturgeon.

Duméril refers to the shortening of the snout and wearmg awav of the‘ _
plates, bat is pot influenced by hlb knowledtre of the fact in. eSuabhsh-. E

ing species. 5
Among many hundreds of eturveon of dlﬁ'erent smes brought in from‘
nets and landed while we were visiting the fisheries of Lakes Michiga

Superior, Huron, and Erie, not a single specimen was seen, of a size.of .. ~

three feet or lebs, in which the five rows of shields were not developed

and keeled ; and if the young of the: laraer 1nd1v1duals are not represented -
in these, they are not taken by the seines, pouud-nets, or 0‘11] nets that

gather in fishes from all parts of the lakes and streams.

Up to an average length of about twenty- five inches the. shields 1n-'
crease somewhat in size; afterwards there is a gradual dnnmutlon by
the wear of the keels a.nd the absorption of the shield at- the edgesand - -

base. The snout, too, from the thin, elongated pomt of the. smauer in-
dividuals, is dwarfed into the short obtuse anterlor extrem't
ger ones. :

Besides the examination of a large number at the ﬁbheYLESWlth the ob

. ject of determining the number of species, we have made & nnnute ex- ... :
- amination of twelve specimens, of from: oue foot three inches to five feet
- geven-inches in length, from the lakes, with the followmg results In

specimens of fifteen inehes and less in length the shields are dlstmct,
large in proportion to the size of the fish, but orowded and bmcated '
up to about twenty-five inches in length the. shields- mcredse gomew $
in size and become less crowded. . The- shields of these. smaller 8]
mens, have well-developed keels, termma.tmg ina hook or:sp
sharp point. In those a little larger, the ‘points. are found
hook disappearing. The keel, finally, is no- ‘longer apparen 5
white, worn mark of its base on the shlelds , 1
size from the edges; those just angerior to .the ventr 182
found missing ; the ventral shields: dlsappea.r entxrely,. ad-
dorsal shields are next found missing, until a few of the ‘ani
are barely dlstmorulshable even the ca]losxtles of the skx
- former position of the ehlelds, beeome eﬁ'aced 80. that it
count the number of ventral or dorsal shields,. The Iate!'al
- most perblstent and have never been found in our
eﬂaced Ina aescrll)tron of a speclmen ﬁ'om La
' the absence of the lateral sluelds as on of the éharac
) Porss . p. 151.] .
, This entire dlbappearance of the ventr
»__,etceptlon in the full:grown’ speumens‘ B
. “cimens at the fisheries ‘of the Détroi
a very large quantity are taken,at Wa ;
the Lake Huron and Lake Superior fisheries, p
Guestion, the only exceptions belnv the retentlon of a remnan
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shrelda, 1me a-small button, in a few mature specimens. The keels
of the dorsal shields have been seen in a few individuals slightly promi-

" nent, where they had attained the length of about three feet, though

., these mwht not have been older than some of a smaller size who had

" not had so rapid a growth.

S (244, ) Description of adult specimen.—Head from orbit to pectoml

“arch, .20 of length of trunk; an oblique line from orbit to posterior

of supra-occipital plate, .19 of length of trunk.

The following proportions are given in one-hundredths of the distance
- from the orbit to the posterior edge of opercular opening, measured in
a line with the axis of the body: Width of head at anterior nasal ori- .
fices, .34; width of head at orbits, .50; width of head at temporal =
plaites, 614 w1dth of head at na,rrowest part of opercular openings, ’
D '
: P40D30A_601;; ’

lndrstlnct narrow remnants; ventlal sluelds, no trace remammg ;
: 1elds separated and w1thout keels.

_corse, Mwh Detroit River. '

i’ f"fyoung specimen.—A. comparison of young speci-
'ens Wi mature ones shows the greatest, differences to be the develop-
”"elds, and the very much longer snout. The number of fin-- . '
series of shields, and the form and arrangement of the bones of
d;.on all but the; rostram,. correspond to the older specimens.
Head from orbit to pectoral arch, .17 of length of trunk; au oblique line
rom orblt to posterior of supra- -occipital plate .16} of length of trunk.
he proportlons of the head are given in one-hundreths of the distance
of the orbit to the pectoral arch. Width of head at anterior nasal ori-
ces, .40; width of head at OI‘bItS, .59; width of head at temporals, 703
'1dth of head at narrowest point of opelcular openmgq 663,

P37D37A‘>4C
) orsal sluelds, 11 lateral shields, 31; \'eutml Shleldb, 8 and 9; keels

.ength, 28.2 inches.
lity; Bayfield, Wis,, Lake: Superxor :
nnens ﬁ'om Lakes Erle, Huron, Michigan, and Supenor have no

at a smgle ﬁshmg ground. -
ize of mature fish. —-The smrgeon of this species attains the ‘

i any fish of the lakes: . They are taken only within com-
2 -waters, and in somevof the bays, and among the islands
bundant,” At
gest specimen 1t has been my fortune to see dld. not qmt
: h of six feet, thou'rh there are traditions in locahtxes on




s sturgeon taken by the nets were uselessly destmyed
o ‘wagon-load for a trifle, just as is the case in Green
" present time.” The firm at Sandusky - settled “at that pe

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

(249.) Numbers—In numbers they will not compare favorably w1th‘ .
_any of the staple food-fishes. At Sandasky; Ohio, where they are more. .

numerous than in any other locality, except, perhaps, Green Bay, Wis., By
there were about fourteen thousand mature stargeons handled , weighing S
about seven hundred thousand pounds, obtamed from about e1<vhtv ﬁve S

pound nets, .
(24h.) Economical value.—As an article of food they are not generally

- popular. But few people in the cities know the’ ‘modes of cooking that
.~ make their meat a palatable dish, - A & '
fresh by the peddlers. - With the Canadm
shores they are in demand and. are. prepa

people.of the lake-

food, but too rlch in the flavor of the’ 01l ‘0 the ﬁsh

1t; and preserving it ip vinegar. . . 7,
" But the best form of preparmg sturoeon ;

lakes on a small scale, but is only carried

‘taken away. The thick parts are then, cut.into. stnps, and aft
pickling in brine are smoked over a close ﬁre The. thin: pertmns 3
offal are boiled down for oil; the spawn is’ made mto-'eavmre,
- from the bladders isinglass is manufactured.

The smoked sturgeon is a most palatable meat and is qt
making an excellent substitute for smoked hahbut and in
of a great many, having some quahtles superxor T

The caviare is made. by pressing the: ova. through sreves,
membranes of the ovaries remaining in the sieve, and the eg‘g
through into a tub. This is continued until the eggs are- enti

-from particles of membrane, when they are put into a salt
allowed to remain for some time. N early all the caviare
Europe while in' the salted condition. . {For fall accoun
ture, see appendix; Account of Fisheries and Phoca lmntm 7

‘Mr. Schacht says they use from ten to eighteen thousand st
year, receiving during 1872 thlrl;een thonsand eight himdred é,nd i
averaging fifty pounds eachi. Before this firm began' theit work:

- few years ago, bringing with them but a small am(mn :

t

" ‘nowown their curin v-house, warehouse, andfre. mg -house,

tity s disposed .of -

) e: form-of somps,” -
{bouillon.) With a good, hearty out-deor appemte; this 18 very palatable W

g it.. ff]lhe ,
smoking of sturgeon meat has been. done at. different pon:ts of the.
o large. extent. by

. Schacht Brothers, of Sandusky, Ohio.. The method employed by. this::
firm is the following: The sturgeons are skinned and. the. .nscera '
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‘arranged buildings for their purpose. A good substantial dock adjoins
the buildings.  They have interests in other profitable investments at
Sandusky, and are generally well to do. The sturgeon has been the main
- .part.of their business, though they have smoked other fish- for the mar-
ket., principally the lake-herring. Out of a shameful waste of a large
supply of food they. have established a large and proﬁtable industry. .
. The details of their success are reported because in the other parts of

the lakes, excepting the vicinity of large cities, where they are,gener-
" ally marketable, the sturgeon are destroyed in the most wanton and

some one with skill and enterpmse to smecceed to an equal extent, and
to utilize thousands of pounds of. food that are wasted every year.

Visiting a firm in Chicago, who handled smoked sturgeon, I learned’
that their books contained orders-for much more than they could supply,
and they were 'willing to pay a round price for the article. The fisher-
en}would»,-_ of course, be willing to sell the fresh sturgeon as they are
ta;'ken'out of the net, but think they cannot afford the trouble of smok-
lng ‘the quantlty they capture in their own nets. The Sandusky firm are
not net. -owners, but purchase all their fish, and the same arrangement is
v nece&sary in: this locality. Some of the Lake Michigan fishermen own-
. _.smal steam ﬁshmg—boat would be the best prepared for this work
y could gather up-the catch of each day from a'large number of nets -
and carry it to the curing- .establishment. Thesturgeon could be obtained
" for a mere nominal price; as the: only care among the fishermen of the
localrty, during my visitin 1871, was to get rid of them to the best ad-
vantage: [This enterpnse has been lately begun by a man well quali-
fied to succeed.].
(24 i.) Range of Sturgeon —Thé chosen range of the sturgeon is the
‘shoaler waters of the lakes and their bays. They are very abundant
gmong the islands at the western end of Lake Erie, in Green Bay of
Lake Mlehlgan, and at the southern end of this lake. Chaguamegon Bay
.. of: Lake Superior, near the Apostle Islands, has them in numbers They
are found in all.localities in more or less abundance.

(24 7‘) Food.—Their food consists almost entirely of the shell-fish of
the lakes prmelpally Gasteropods—the thlnner shelled k1nds of the

useless manner, and there i is the opportunity in Green Bay, Wis., for.. - '



o ;;{.j'storm 1s a natural spawnmg -ground, 182. q

fishing about the 10th of September. - The sfnrgeo
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evening in this river, leaping from the -surface, throwinv their balky
forms entirely out of the water. At Pier Cove, Mich., on the 11th of

June, 1871, schools of sturgeons were at the edge:of the shore in ‘a few
. feet of water, and men from the vicinity were in- the habit of wading:

out and drawing them ashore with gaff-hook
this way the morning we visited the'loc
found in the vicinity every year about this-
fortnight. It is likely they were spawmnv at the time, - Whether the
- shore-of the lakes, where the waves would: ‘digtarb the eggs in every
' may have been

Eaghteen were taken in
- “They were said to’ be

\sturgeon spawn At the mouth of Calumeb Rlve
July. 1 of the year Jnst mferred to,a large let o

over twenty 1nd1v1dua.ls oontalned spawn In the kuntv of YBay‘ﬁeld
o Wis., Lake Superior, they were seen late in the: month of July mt,h
LI the ovaries full of spaWn, and the nnlt of the male ﬁshe_s hrge, ;

warm. : :
(241 ) Enemws.——[n (:reen Bay the ﬁshermen set. thex

and the nets often contam a hundred or more T

"f"'the white-fish Vecome plen{nfnl
sturgeon are consideréed a nuisance and annoyance
. considerate enongh to lower the corner of a net'an
" but the commoner way is-to draw them ont: of tshe net with a. :

futnre A very la.rge number are des , yed in thls way pm
“ing or excelling the number taken in' the vmmtty of:
- The spawn is probably snbjected: to ‘the depred
’ “-."ﬂshes It is not hkely that: the young sturgeon

v E‘ﬁ"'t:,omfort;able mouthfal for' any fish o
' Tappears have attained a size large enondh to render them
A parasxte that troubles the sturoeon s th

~¢irenlar scars and raw sores sometimes found upon the sturgeon,

. remaining abouta -

b

N v ‘ . o
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The

argenteus Kll‘t which is. found very frequently attached to fhe skin. e
an

attributed to this cause by the fishermen, are correetly accounted for in

' this way. Itis probable that their patural food is the slime or mucus -

exnded in abundance from the pores, but they fequently retain their hold

' upon a spot until they Tliave eaten through to the flesh, and deep ulcer

ous cavities occasionally result from the sore.
" The decrease in numbers is apparent, to a certain extent, in locahtles

~where the pound-net has ‘been in use for a number of years. At San- )
-dusky, Obhio, the: numbers brought in from the nets and handled at"”
the curing-establishment in a season are said to have nearly reached: -
- eighteen thousand a few years ago, while in 1872 .the books showed a
“Tecord of thirteen thousand eight hundred and eighty received. This
fact has several tunes been advanced as an argument in favor of the’

pound net, that the destruction of the sturgeon, asserted to be an ex-
nswe spawn- .eater, more than compensated for the numbers of white-

25. ——-AN IMPORTANT SPECIES

’enother specles of fish, the wall- eyed pike, Stizostedion
knowledve of whose hablts would be important to a proper

an elrcnmstances have. pernntted us to visit its Iocahtles

ation of:the’ specxes, ‘but its spawning season is in the spring nnd_




