
22.-FISH-CUI;TURE I N  MICHIGAN. 

BY HOYT POST, 
Of the hfiLA(gmr Fish Co~~imtission. 

In this year of reminiscences i t  may not be aiuiss to briefly review the work done 
iu fish-culture in Michigan. The record is fouiitl i l l  ten biennial reports of the Michi- 

’$an Fish Commission. This record, presumably like that of other States, shows some 
blunders, frequent mistaken, and mauy sad disappointments, but by persistence, energy, 
and pluck the bluiiders were overcome, the mistalies corrected, and the disappoiii t- 
luents were boriie with the Christiil~ resiguation which is characteristic of the craft. 
As an illustration of tliis spirit of resignation a quotation from the second report is 
in point. Tt says: d4Now what is our lake aud river farmer to do about it, when 
accident and insuperable force so coiifroiit him 9 What can he do more tlaii did the 
honest Dutchman who, when lie broke his leg, tlianked the good Lord that it was uot 
his neck. Few iiiortals, if any, cwi create circumstances, and tlic fish-culturist’s work, 
like all other 1iuiiieIi work, inust t:ilto its chalices.” The outcome has been a steady 
aird coutiiiuous progress, resultiug iii i i  fair degree of success. 

The board of  fish coiimissiouers of the State was established by :it1 act of the 
legislature ap -oved ,  April 9, 1573. At this time seveiiteen other States liad 
embarked upon the work. 

Tho first board of Michigaii coiisistcd of the governor and two iippoirited inein 
bars who were to hold office uiltil tlie expiration of the next regular session of the 

. legisleture. Their duty mas stated to be ((to select a suitable location for a State 
fish-breeding establislinierit for the :trtificiid propagation and cultivation of wliitefish 
mid s w h  other kiiids of the bettor class of fimd-fishes as they may direct, upon the 
best tcrms possible.” They were required to appoint a superinteiideut of fisheries of 
the &ate and to supervise generally the fislting interests wid Hecure tho enforcement 
of d l  the laws relutiiig to tlie protection of’ fish tirid fisheries in the State. Tho fact 
that the whitefisli was the oiily one specifically named in tho organic ROC, iudicates 
tlie rcgdrd flit peoplo of the State Iiad for this fish, and it has been ofteir siuce cited 
:LM a 1 1  argument against iuiy neglect of that branch of the work. 

Tl1c governor, at the time this 1cginl:ttion mas eiiacted, T V ~ S  13011. John J. Bagley, 
of’ Detroit, whose i~iterest ill arid appreciation of the work had much to do with the 
passage of tlie law, as well as with the public interest in the subject aud tho early 
success o f  the coillmission. His associates on the Arst board were Andrew J. ICeIlogg 
alld George Clark, the 1:ltter of whom had a11 experience of almost half a celltury in 
catching whitefish in tlie waters of the State. 
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The first board was singularly fortuiiate in securing ;is superintendent, the entliu- 
siastic ancl untiring George H. Jerome, whose spicy ai i r l  vigorous contributions to tlie 
literature of tlie subject, contaitied in the early reports of the commissioners, have won 
the admiration of each succeeding board and of every appreciative re;bder. The salary 
of tho superiiiteiidcnt was limited by the act to $1,200, but the meagcrxiess of tlie coin- 
pensation did not hinder him from giving to the work all thc enOrgy and ability he 
possessed. He was the life and spirit of the board so long as lie retained his place. 

The following words from the first report of the cornmission arc deemed worthy of 
quotation : 

The wator world, mbjected yom by year to now discovery and to a larger iluvolopmont, may bo 
implicitlyreliod upon in tho yonrs to coinc to contribute :I much larger quota. of food tlinn at aiiy pro- 
oxisting period. This, as viowcd from tho fish-culturist’s standpoint, is boliovcd not to bo morcly 
possiblu, but highly probable. Indeed this is tho fish problem, nothing more, nothing less; and to tho 
soliltion of this problem tho voteran baud of fish-culturists, with the applinuccs at hand nncl with n 
will nud courage equal to cvory conceivable omergeucy, have gono to work, resolved not to Iny down 
tlicir tools till every promise of thoirs i d  rodoerned and every prophecy fulfilled. 

The appropriation for the first two years was $7,500 a year. With this fund the 
commission established a State hatchery at  Crystal Springs, Pokagon, Cass County, 
on the Methodist camp meeting grounds, slid built a liatcliery 20 by GO feet, one story 
high with a roomy attic, and a small residence for the overseer. The earlier offorti3 
of the commission were devoted somewhat to the propagation and plaiitiug of several 
kinds of foreign fish, the Atlantic salmon, the landlocked salmon, the California salmon, 

, and the shad, and we are constrained to believe that much faith ancl enthusiasm, as 
well as labor mid inoiiey, were wasted in the effort to acclimato these foreigners t o  the 
waters of Michigan. The whitefish, however, was never overlooked or neglected. 

The first plant of whitefish was in the spring of 1874, ancl it exceeded 1,500,000, 
which was greater than the plant of all other kinds. These were hatched at  tlic 
hatchery of N. W. Clark, at Clarkston, Oakland Couiity. 

In the spring of 1875 there mere hatched a t  the‘state hatchery at Poliagon about 
150,000 whitefish, and about 2,000,000 were bought of N. W. Clark & Son,of Northville, 
at the price of‘ $1 per 1,000, The plant was over 2,200,000. 

In  the fall of 1876 a small whitefish hatchery, 20 by 50 feet, was built on a leased 
lot near the waterworlrs on Atwater street in Detroit, a~id tlie experiment tried of 
using the city water. 
hatching was done a t  first in the Holton hatching-box, for tlic use of which a royalty 
of $100 a year was paid. 

I n  the spring of 1876 nearly 10,000,000 whitefish were hatched, aiid the plant in 
Michigan was 0,310,000. The rather boastful mention of this then unparalleled hatch 
in the second report of the commission is somewhat amusing in the light of what is 
now being done iii that line. 

In the  organic act provision was lniide for cotjperation with other States contiguous 
to t8he waters of Rlichigau, which should make appropriations for the work and express 
il desire for joint action, and in the report of 1876 mention is made that several of the 
States bordering upon tlie Great Liilres, notably Ohio, Wisconsin, and Minnesota, “have 
got sharply to work upon the Tvlritefish.” 

The planting of salnioii trout was begun in 1875, wlleii 180,000 fry were purchased 
of N. VIT. Clark & Son, a t  the price of $2 per 1,000, and planted i i i  the inlmid lakes of 
the State. The work on the Atlantic, tlie California, aid the landlocked salmon con- 

Oreii M. Chase was put iii charge of this hatchery. The ‘ 
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tinuetl through tlie seasons of 1576 and 1576. In the incantime Eli 1%. Miller, of Rich- 
land, had succeeded Governor Bagley as commissioner, and was made president of tlie 
board, tlie statuto having been SO amended as to provide for three commissioners, ane 
for two ysars, one for four years, and olio for six years, their muxessors to be appoiuted 
to a tcrin of six years each. The appropriations for 1875 aiid 1576 were @7,000 for each 
year. Twenty-two States were at t.his time more or less actively engaged in fish-culture. 

In 1877 the whitefish plant exceeded S,OOO,OOO. Some experiments mere made in 
hatcliing the Iierring and the German whitefish. In the third report tho cornrnissioii 
congratuIates itself that while it had paid $1 per 1,000 for hatching whitefish it now 
was producing tlieol a t  a cost of not to exceed 10 cents per 1,000. The Chase auto- 
matic jar, an invention pntentod by Oren M. Chase, llad nom taken the place of the 
hatching-box and was the means of greatly cheapening the production. 

The hatching of lake trout and of' California salmon and landlocked salmon was 
continued through the years 1877 and 1878, and experiments were made with grayling, 
though with indifferent S U C C ~ R S .  I n  1577 tho planting of eels was first inaugurated. 
They were takeu in the Hudson, near Troy, and trausported in cans. 

In the third report the snperinteiideiit concludes the California salmon is too large 
a fish for the great bulk of the inland lakes and should be planted mainly in the rivers 
emptyinginto the Great Lakes. The brook-trout work commenced about this time at 
the hatchery at Politigon, the take being from 200,000 to 300,000 eggs. 

0 1 1  October 14,1577, George Clark died and was succeeded by Dr. Joel 0. Parker, 
of Grand Rapids, who continued as coinmissioner by successive appointments until 
January 1,1593. He held the office of coininissoner continuously longer than any otlier 
member and gave mucli valuable work aud thought to  the subeject of' fish-culture. 

The appropriations for the years 1577 and 1578 were $7,000 il year. Tmentyoight 
States were now engaged in fish-culture. Tho plant of whitefish for 1578 was upward 
of 12,500,000, aiid for 1579 upward of 14,500,000. During these two years the work on 
California aiid lendlocked saliiioii and lake trout and eels continued, and two new 
varieties, the Germail call) and the Califoruia or rainbow trout, were introduced. 

The appropriations for the years 1579 ani1 1880 were cut down to $5,000 a year. 
On July 1, 1879, George H. Jerome resigued as superintendeut, and was succeeded 
September 15,1579, by Jaines G. Portman, of Watervliet, Bemien County, and the only 
0110 of the old c~nployBs retdued was Oren Af. Chase, who had been overseer of the 
Detroit hatchery froin its start. 

Up to this time a considerable plant of whitefish fry had beeu made each year iu 
several of the inlalid lakes of the State. No extensive reports of tlie fa,vorable results 
of such plauting corning to tlie coinmission, tlie planting was thereafter confined to 
the Great Lalres and the rivers wid stwits connecting thorn, and such interior lakes as 
colitained native uvliitefisli, aiid thus another ulidoubted mistake was corrected. The 
cominission, bscomilig co~ivineed tliat the brook trout was capable of a much wider 
range throughout the State than ivas formerly supposed, begau to give additional 
attention to raisilig and distributing this populwr fish. The fourth report bravely 
suggests that  not less tlian 1,000,000 brook-trout fry should be liatehed yeltrly for 
Michigau streams. A few black h s s  were hatched and plaiitcd, and some experi- 
lilents ma(le in Irybridizatioii. Renewed etrorts were also made t o  :1ccomplish some- 
thing for the grayling, but without success. About this time the few rclnaining adult 
California s&non Were turned loose; their exit W88 preceded by thet of the A t h t i c  
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salmou, and his by tha,t of the shad, and thus was another inistake corrected. The 
landlocked salmon struggled along a few years later, but his name has since been 
struck from the list. 

In the suiiimer of 1880 the Detroit hatchery was remodeled and the last of the 
Holtou boxes discarded and their places supplied with tbe Chase jars, giving a total 
of 300 jars and a hatching capacity of more tliaq 30,000,000 whitefish fry. Six of 
these jars were exhibited by Prof. Baird a t  the International Exposition at Berlin, 
and MI’. Chase secured the “goldeii medal of‘ honor” for the invention. About this 
time the trout and salmon in the ponds a t  Polragon began to  sicken and die, aiid an 
analysis of the water demonstrated that it was not suitable for the trout work; and 
thereupon ground and waker wqs rentcd a t  Boyne Palls, where, through the liberality 
of Hon. Thomas S. Cobb, of Kalamazoo, a temporary hatchery was located. After a 
season’s use, however, tlie dam was carried away by a freshet and the hatchery aban- 
doned. The carp were retained a t  Pokagon for a while, but were soon after removed 
to Gleiiwood, where the carp-hatchery has since been carried on under the supervision 
of Mr. Worden Wells, in ponds belonging to him, and with unvarying success. 

The whitefish plant for 1880 was 10,G95,000, and for 1881 only 3,000,000. The 
cause of the falling off was the difficulty in procuring the ova on :Lccount of storms 
and the failure of the Detroit river fishery, where the fish had theretofore been obtained. 
About this tiirie the methods of securing tlie ova were much iiriprovecl nnder t h e  
suggostion and experiments of Oren M. Chase, who found it  feasible to retain tlie 
fish in small crates, through which the water flowed freely, and to liandle the fish 
from day to day and take the eggs when ripe, thus making a great saving of tlio eggs 
aud resulting in but trifling injury to the adult fish. 

In  July, 1881, the trout station a t  Paris, Mecosta County, was located on Cheeiiey 
Creek, and about 40 acres of land and the meander of the creek, 15 rods wide, across 120 
acres more, were purchased. Here, in the early fall of that year, mas built a trout 
hatchery, 20 by GO feet, a dwelling-house and barn, and the hatchery and ponds at 
Pokagon were abandoned. 

The principal trout work of the State has been conducted at  the Paris station ever 
siiice mithout any serious drawbsclrs. The work, however, has now about rcaclied the 
limit of’ the mater supply, and 0110 neighboring stream has already been brought over 
in pump logs, aiid i t  is contemplated doing the same with another. 

The whitefish plant of lS82 was upwards of 18,000,000. That spring tlio exlmri- 
incut \vas first made with’ the wall-eyed pike, and a plant was made of 1,180,000. 

The board had some difficulty with Superintendent l’ortman, and in September, 
18833, he was succeeded as superintendent by Oren M. Chase. Mr. Cliasc sorved’mitil 
November 11, 1S83, when he wa8 drowned in Little Traverse Bay wliile in  tho per- 
formance of his duties, sacrificing his life in his zeal for tUe work. Walter D. Marktl 
was then made acting superintendent until March 8G, 1SS4, when lie m;is regularly 
a1)pointed superintendent, and continued to act in that capwity until the early part 
of 1803, wlien he resigned. Mr. Marks was an early pupil of the veteran Seth Green, 
and was man of large experience in handling and breeding fish. l i e  was full of 
resources and nlwarys found some may out of every difficulty that beset his work. 

January 1,1883, Eli I%. Miller retired as commissioner at the expiration of his term, 
and John H. Bissell, of Detroit, was appointcd liis successor. The work had reached 
a somewhat low ebb a t  this period and needed just such an ellergotic, thoughtful, and 
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practical man as he p~oved to be to give it a new iitipulse. It is 110 disparagement of 
anyone else to say tliat Mr. Bissell is entitled to as largo a degree of' credit as :my- 
one for such success as the Michigan Fish Commissioii has attained. 

The appropriation for 1881 was $8,000 &nd for 1883, $7,500. In tho fall of 1883 
the work of obtaining accurate statistical iuformation as to the amouiit aud value of 
tho conimercial fisheries of' the State was commenced in a sinall w y .  Tlie whitefisli 
plant of 1883 was 23,735,000 and that of 1884 was 37,760,000. The brook-trout plant 
of 1853 was 269,000 and that of 1884 was 363,000. 

In the sixth report it is again urged that there ought to be hatohing-house room 
sufficient for a t  least 1,000,000 brook'trout. In  1883 a new site was chosen at the 
corner of Joseph Campau avenue and Laf'ayette (now Champlain) st.reet for the Detroit 
whitefish station. This site is 100 feet square. Tlie lots were rented and a hatchery 
40 by SO feet built, with a shop and barn 30 by 46 feet in the rear along the alley. This 
building cost about $5,600, and was equipped ent5rely with Chase jars. It held 312 
jars with a hatching capacity of about 42,000,000 whitefish eggs. About this time more 
land mas purchased, near the trout station a t  Paris, and the ponds increased aud 
grounds much improved. 

In August, 1883, a whitefish-hatching station mas established at  Petoskey upon 
leased grounds; but for various reasons, principally connected with the condition aiid 
quality of the water supply, this proved another inistake and a somewhat costly one, 
too. Without going into detail, suffice i t  to say that this hatchery, after being used 
two or three years, had to be abandoned. As early as 1853 ib moverneilt*was inaugu- 
rated toward the establishnient of a whitefish and trout hatching station up011 Lake 
Buperior, but it did not result in anything tangible until several years later. 

In October, 1883, a meeting was held a t  Detroit of the fishery cominissioncrs of 
the States bordering the Great Lakes, upon invitatioil of the Michigan Uommission. 
Commissioners attended from Minnesota, Wisconsin, Ohio, and Michigan, and a rep- 
reseiitative of the U. 8. Fish Commissioner was present. A movement to secure 
uniformity of legislation led to the consideration of the subject of Federal supervision 
of the fisheries,of tlie Great Lakes. At  the request of the Michigan Fish Coinrnis- 
sion, Mr. Otto Eircliiier, then attorney-general of the State, examined the authorities 
and presented au able brief to the effect that the Federal Government had no juris- 
diction of the subject, and that such protaction its mas had must con10 from the 
authorities of the several St,atcs. This conference was productive of' much good 
feeling and undoubtedly lielped on tho ivork of uniform legislation of tlie several 
Stakes bordering the Great Lakes for the protection of the fishing interests. 

In February, 1SS3, a secretary of the board was appoiuted for tlie first time. 
Herschel Whitaker wits designated, and served u n t ~ l  June 1, 1884, when lie resigned, 
:uid Andre@ J .  Kellogg succeeded him. Mr. Kellogg served until March 20, 1888, 

, when he was succeeded by George D. Muesey, mho has served ever sirice. OU the 
resigiiatiori of Mr. Kellogg as c o n i ~ i s s ~ o ~ ~ e r  to take the ;q,pointment as secretary, 
Mr. Whitalzer wa8s appointed coinniissionor in his place a i d  has continued in Office to 
the present time, Tlie colubiiiation of Mr. WhitaBer, Mr. Bissell, itUd Dr. P ~ U X  
made 8 strong board, and from this  time on a now impetus mas give11 to the work. 
The business was organized and the work classified aiid systematized as i t  never had 
been before. Through their influence larger appropriations were obtailied and the 
work oxtended in every department. 
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The commission in 1884 obtained control of one of the fisheries on the Detroit 
giver, and this policy has been extended until now they control all the fisheries on 
the American side of the river. 

The sixth report sumR up the conditfon of fish-culture in  1884 as follows: 
The present aspect of this subject is far diffcrent in many respects from what its advocatett and 

promoters of ten or mor0 years ago believed i t  mould be at this time. The general enthusiasm of the 
early movement, as it seized upon the naturalist and sportsman of ten or fiftecn years ago in thc blush 
of its first successful experiments, has not entirely Laled away, bnt has riponed into a deep convictioi~ 
011 the part of an evcr-increasing number of iiitelligent me11 that fish culture hits solvod one-half of 
the question, “Can the fisheries be preservyd?” and has now scttlod domil upon btisinoss-like pririciples 
aid methods to do its part. The other half of that question must depend for ita auttwcr upon wise 
measures for protection. This is true of almost every State and Territory in the Union. 

The appropriations for 1883 and 1884 mere $103000 for building and equipping new 
stations, and $10,000 a year for current expenses. 

In  AuE;ust,1885, Mr. Lyman A. Brant was appointed statiqtical agent for the board‘, 
aud visited all the commercial fisheries of the State and made a full report iu writiug 
of his work, which was much the best of its kind that had thus far been done, and 
afforded the commission much needed information. 

The whitefish plant for 1885 was 40,000,000, and for 1886 was 61,620,000. A few 
Loch Leveu trout were planted and the plants of California trout were continued, but 
the adult fish did not do well in the stock ponds and many of them were liberated. 
Further experiments with grayling mere made; a large portion of a grayling stream 
was stocked with them and barriers erected to prevent their escape and every induce- 
ment provided for them to spawn in a semiwild or natural state, but the experiment 
was sc failure. Additional ponds were built a t  the Paris station, and the grounds other 
mise improved by grading arid sodding. Further agitation was given to the question 
of the Upper Peninsula whitefish station. A sclteme of systematic examination of‘ a11 
the inlaud waters of the State, seriatim, was inaugurated. For this purpose a double 
crew of men was sent into the field and charts of each lake examined were mado and 
filed in the office, to be bound into books. These charts contain a rougli sketch of the 
shape of the lakes, give their name and location, dates of examination, kind of bottom 
and shores, temperature a t  top and bottom, soundiugs, riurnber and kinds of fish 
caught and horn, their condition and what feeding 11p011, the kinds and coldition of 
fish food in the water, and reconmendation as to kinds of fish to plant. This work has 
been continued each year until a t  present there are complete records of upwards of 
400 lalres which have been examined, the reports of which are bound together in vol- 
umes indexed and easy of reference. These volumes are consulted in passing upon 
applications for fish plants in the w‘ ‘b t crs. 

The capacity of the trout-hatching house at I’aris has already reached l,tiOO,OOO, 
and a new house is recommended to incrcase the capacity to 3,500,000. 

The hatching and planting of  whitefish, brook trout, lake trout, wall-eyed pike, 
carp, Loch Leven trout, lavdlocked salrnon, and California trout continucd through 
the years 1887 and 1888. In 1887, the first plant of German trout was made and the 
rearing of this fish has been continued ever since and iiiucli iiicreased in later years. 
It seems to  thrivein Michigan waters and has every appearaim of beiiig R hardy and 
vigorous iniportation. 

In 1887, an additional trout-hatching house, 40 by t)2h fect, was built at Paris at 
a cost of about $4,000 for the house mid fitbiugs. The old hatching-house was dis- 
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nlantled, but remains standing and is used for a storehouse and shop. It is capable 
of being restored and put in use again on short notice and at small cost, if needed. 
The capacity of the Detroit whitefish house was increased by the addition of the jars 
removed from Petoskey, so that i t  contained 525 jars, which would hatch 80,000,000 to 
90,000,000 mhitefiali a year. 

In 1888 the commission had a car built for transporting fry and fish. It is over 55 
feet long and substantially built, with passenger-conch trucks, air brakes, platforms, 
coupler, and buffers, so that i t  can be easily hauled in. any passeuger train. It has an 
office a t  one end and a kitchen at  the other, and is fitted with five berths, enabling the 
inen to live and sleep on the car. Its capacity is 175 cans. It is named it-4ttikuluaig,7, 
the Chippewa iiame for whitefish, meaning literally the “deer of the water.” This car 
has proved a great convenieiice, and has been the means of cheapening the distribution 
of fish and fry. It has been in continual use from February till the latter part of June 
of every year since i t  was built. The plant of whitefish in 1887 was 72,984,000, aud in 
188s about the same number. The brook-trout plant in 1887 reached 1,000,000, and in 
1885 was over 1,500,000. The wall-eyed pike plarit of 1887 was 3?280,000, and in 1888 
it was 11,492,000. 

Mr. BisselPs term of office expired January 1, 1889, and Hoyt Post, of Detroit, 
was appointed his successor. On March 20,1888, Mr. Kellogg resigned as secretary, 
&d the present secretary, Goorge D. Mussey, succeeded him. 

In 1888 and 1889 the secretary made trips of investigation of the fisheries and 
filed written reports, which are printed in the biennial reports of the commissioners. 
In January, 1890, Mr. S. 0. Palmer continued this work on a more extended scale. 
During the years 1891 and 1892 Mr. Charlos 13. Moore engaged in similar work for the 
commission and obtained complete reports of every fishery in the State, his work 
being as complete as could be made. Experiments were made in hatching sturgeon 
eggs, :bud a few mere successfully hatched. A successful hutch was also made of the 
eggs of white bass. These eggs are very small and hatch in about 48 hours. Subse- 
quently larger quantities were successfully hatched in the Chase jar. 

The coinmission has made several fish exhibits, embracing nearly all varieties of 
native fish, at tho State Fair and Detroit Exposition and elsewhere. These oxhibits 
were comparatively inexpensive and were very attractive and proved valuable aids in 
clissemiuating lcnowleclge of fish and fish-culture. The report of 1890 was the first 
illustrated report issued. It contailis cuts illustrating the hauling of the seine mid 
the stripping of fish, and interior aud exterior views of the hatcheries, and of the ponds 
and grounds a t  Paris, adding much to  the attractiveness of the report. 

Some attcntion now began to be giveu to scientific work, and Prof. Jacob E. 
Iteiglrard, of the University of Michigan, began his investigation of the developmeii t 
of the wadl.eyed pike. The motive that first led to this investigation W R S  the discovery 
of the cause of the large perceiitage of loss in hatching the eggs of this fish as coin- 
pared with those of the whitefish. He made extended microscopical examinations 
and accompaiiied the inen in tho field and followed the eggs to the hatchery and 
watched their developincnt and hatching. He reduced his observations to  writing, 
furnishiiig AIL article of upward of ($0 pages, with microscopical drawings, which was 
published in the ninth report, with plates of the drawings. This article is regarded 
as ati exceedingly valuable contribution to  the literature of fish-culture and has been 
in great deruand. Prof. ltoighard also conductod like experiments with whitefish 

’ 
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eggs. He also accompanied the crews for esamination of waters with his microscopes 
:ind a11 assistant and a botanist, and made quite extensive examinations of the fish 
food and aquatic plants, and incidentally of some fish-parasites. He also prepared a 
still more elaborate article oil the development of the embryo of the wall-eyed pike, 
covering about 80 pages, which, with the plates illustrating it, are published with the 
teutli report. He is a t  present inaugurating some experiments connected with tlie 
food of the whitefish and its life and abundance and when and how distributed, which 
it is hoped will be of value in determining the proper places for planting the whitefish 
fry. It is designed to make this examination as careful and exhaustive as the means 
a t  hand will allow, tind i t  is planned t o  interest the authorities of the University 
of Michigan to cooperate with the commission in extending work of this scientific 
nature from time to time. No work of the commission has attracted wider attentioil 
among intelligent readers than the work already done by Prof. Iteighard. 

A boiler and pump were added to the Detroit hatchery for use in case of an emer- 
geucy causing tlie stoppage of the flow of tlie city water, such as hat1 been once or 
twice experienced. By this iiiems the water in the storage tanks could on short 
notice be pumped up into the troughs which feed tlie 1i;ttchiitg jars and keep tho 
water circulating through the eggs until the stoppage of the regular flow of the city 
water. ceased. The storage-tank capacity of tlie hi1tching-house was also nearly 
doubled by e~ila~rging the wing of the building. 

In the summer and fa11 of 1889 the efficiency of the Detroit wliitefisli liatchery ' w : ~  

doubled by tlie erection of two additional franics of jars, which increased the number 
of jars in place to 1,050, with :I lititching capacity of ncarly 500,000,000; but tlie diR- 
cnlty of obtaining sufficient ova to fill the jars prevented for a year or two reaping the 
full benefit of the increascd capacity. The whitefish plant iti 1889 was 63,000,000, ant1 
in 1890 it was 100,750,000. Tbe wall-eyed pilre pla~t t  of 1889 was 44,340,000, :Lnd in 
1890 it mas 22,300,000. Tlie brook-trout plaiit of 1889 was 5,465,000, and in 1890 it was 
2,578,000. The appropriations by this time 1i;~d increased to upward of' $20,000 a year, 
and the inventory of the property of the comniission showed a valuation of upward of 
$35,000. 

The tenth report covers the years 1891 tiid 1892, aird is a substantial volume of 
228 pages. 111 the fall of 1891 a small hatchery for whitefish, lake trout, and brook 
trout was establislied at Sarilt Ste. Mark,  containing 200 jars, besides such hatching 
troixglis as the space in tlie building would ;idinit. The city paid the rent of a small 
store builcliiig in which this hatchery was set up, and furnished city water free. This 
hatchery was run duriug the seasons of lSOl and 1892, but, owing to difficulty and 
disappointment in procuring whitefish ov:b, was not filled until 189% The purpose of 
a wliitefish hatchery on Lake 6nperior was to provide for stocking that great lake, the 
hatch a t  the Det,roit house coming on too early to be planted, on account of the ice 
in the harbors, It )vas thought that the difference in the temperature of Lake Superior 
water would retard the ha,tch about two or three weeks, which proved to be the fact. 
The water a t  the Sault proved admirably adapted to the work of hatching both white- 
fish and brook trout. The temperature of tlie water is remark:ibly even and cold. It 
began November 15 a t  420, and for the month ensuing varied from 420 to 380, and 
about January 1 ran down to 340, where it remained without over 10 variation 
either way until April 26, and from then until May 15 it did not go above 400. A daily 
record of the temperature of the water is kept a t  each station while in operation. 
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The appropriation for 1891 and 1892 exceeded $27,000 a yew, and those j u s t  
granted for the years 1803 and 1894 are $25,000 a year. The inveiitorg of the property 
has increased to nearly $38,000. 

Never till the fall of 1892 had the Detroit hatchery been coinpletely filled with 
eggs. In  that year the commission controlled all the fisheries on the Michigan side 
of the Detroit River, and instead of letting them out to others to fish, hired the fish- 
ermen and absolutely coiltrolled and directed the fishing. 

Through the energy, persistence, and skill of the superintendent, W. D. Marks, in 
conducting this work, more fish were caught and more eggs taken than ever before. 
The total of wliitefish caught mas 13,074; the total eggs taken was 4,544 quarts, or 
142 bushels, iiialiing 173,630,400 eggs. It was a beautiful and inspiring sight to look 
upon the tiers of jars in the Detroit house, more than a thousand in number, a11 filled 
aiid in active operation. It was a sight never equaled elsewhere'end but once there. 

Tho whitefisll hatchery a t  Detroit is undoubtedly the largest, best arranged, best 
equipped, most economical, and most efficient iii the world. No other has begun to com- 
pete with it in output. And there are few if any brook-trout hatcheries that excel the 
OIE at Paris. The whitefish eggs are placed in the jars in November aiid December, 
and remaiu from 130 to 140 days, or until March and April, before they hatch, and the 
fry are no more than out of the way before the sam8 jars are filled with the eggs of 
the wall-eyed pike, which are placed in the jars in April and May and hatch in 28 
or 30 days, coming out the last of May and first of June. 

It has been the habit of the board for the past few years to hold regular montlily 
meetiiigs aiid such special meetings as may be found necessary, and full records are 

. Irept in writing, in bound volumes, of the proceedings, including everything of iiiterest 
in fish-culture which comes to the attention or knowledge of the members from time 
to time. Full books of account arc kept of all tho money transactions. All payments 
are by checks signed by the member of the auditing comiiiittce who certifies to the 
account, sild vouchers in duplicate are taken for a11 paymcnts. William A. Butler, jr., 
of Detroit, has been treasurer of the coinmission since about 1883. 

All appli- 
cations for fish are in writiug on printed blanks furnished, which describe the location 
and character aiid temperature and soundings of the water, and the surroundings 
where it is proposed to plant the fry. 

In  January, 1893, the term of Dr. Parker expired and Horace W. Davis, of Grand 
Rapids, N ~ S  appointed his successor. 

I n  December, 1892, aii international fish conference was held at Detroit under the 
auspices of the Michigan Commission. There were presen t Samuel Wilmot, of Ottawa, 
Canada; Edward Harris, of Toronto; Thomas Marks, of Port Arthur, arid W. B. Wells, 
of Chatham, Oiitario, and members of the fisli commissions of New York, Ohio, Minne- 
sota, Maine, and many others from different States, including some fishermen. The 
subjects discussed ivere connected with uniformity of legislation protecting fish and 
game, and more particularly the vital question of a close seasoii for the commercial 
fish. The main results of the meeting were embodied in a report of a committee which 
was adopted, as follows: 

Bound voluiiies are kept of the statistical reports and examining crews. 

1. That all sm:~11 fish and others iixifit for food, of d l  kinds, when takeii iii riots, shoiild be replaced 
in the waters when talcen alive; tlint fishormen slioiild not bo allowed to take such fish on shore nor 
expose them for sale. 

F. C. I3 1803-14 



21 0 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

2. That no strings ofpound nets used in the lakes dial1 oxtond more than 4 miles from shore. 
3. That one-half part of all channels botween islands or elsewhere, where fish migrate to spawn, 

shall be kopt free from nota of all kinds at all soasons. 
4. That all whitefish taken of loss than 16 inches in lougth, and all salmon trout less than 2 

pounds in woight, shall bo immediately roturned to the maters whero taken ancl shall not be exposed 
for sale. 

5. ThLt the month of November in each yoar bo made a close season for whitefish, herring, and 
salmon or lake trout. 

6. That all penalties fixed for violation of any laws that shall be onacted shall bo made not only 
to apply to those who take fish, but also to all persons who buy, sell, transport, or have the same in 
possession. 

The following resolution was also passed, vie : 
RcSoh~d, That the law should authorize the seizure and destruction of nets which are used in 

Throughout all the ten reports of the commission are frequent ackuowledgrnents 
of courtesies and exchanges with the commissions of other States and especially with 
the U. 5. Fish Commissioner, to whom the Michigan Commission is under very many 
obligations for continued favors ancl grants of eggs and fry and fish of varieties that 
could .not be elsewhere procured. 

The Michigan Commission would be guilty of ingratitude and lack of appreciation 
if it ever permitted any account of its work to go forth without due aclinowledgment 
of its obligations to the railroads of the State, without whose aid, given for the asking 
and without stint, it could never have accomplished anywhere near what it has. 

Ever since the organization of tho commission it has at each legislative session 
given much time and attention to procuring the passage of proper protective legislation 
to preserve the fisheries; but it seems much easier to get IegisIation through to prop- 
agate fish than to lay any restrictions upon the catching. As against any such 
restrictions an active lobby always appears on the scene and cries out about the ruin 
and destruction of property and investments, and who ever knew a legislature that 
was proof against such a plea. 

From the annexed table it will appear that the total plants of whitefish aggre- 
gate the large number of nearly 750,000,000, commencing in 1874 with little above 
1,500,000. The 20,000,000 point was not reached until 1883, the 50,000,000 point until 
1886, nor the 100,000,000 point until 1890, so that more than half the whole number 
have been planted within the past five years. 

It is matter of deep regret to everyone connected with or interested in the arti- 
ficial propagation of whitefish that actual and tangible demonstration of the results 
of sucli large plants can not in the uature of things be obtained. The ,results of brook- 
trout planting in streams are so open to inspection and so easily observed and appre- 
ciated that it is not difficult to convince any caviler by proofs and demonstration 
that can not be gainsaid; but to reason from analogy it would seem that if the rela- 
tively smaller output of brook trout has produced such remarkable results as they are 
known and acknowledged to have, the miIlions of whitefish and wall-eyed pike that 
have been planted in the Great Lakes must have made a marked inipression on the 
commercial fisheries, and yet frankness compels the admission that thus far the in- 
creased watch of adult whitefish is not at all commensurate with what it seems ought 
to have been expected as the outcome of these great plants. It is true there are many 

violation of law. 
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........................... 21,350 ........................ 

........................... 130,000 ......................... ................................................................. 

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

tliiugs to be taken iuto account in this matter, not the least of which is the slaughter 
of iminsture fish; but it .would be very gratifying if the autual outcome of these plauts 
could be proved as it cau with the plaiits i n  the streams. 

E’isli plaiLted in i l l ioli igai~ ~uutera, 1879-1S32. 

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

............. 1,093 
1,120,000 .................................................... 
2,040,000 ............................ ............. 2,088 .............. 
1, BOG, 256 3,422 
3,280,000 2,843 .............. 

11,402,000 3,878 

L2,300,000 5,798 .............. 
27,045,000 2,231 
57,300,000 2,025 ........ :-.-.. 

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

p4,340,000 3,490 .............. 

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

I Year. I I I%roolc trout. WhituAsh. 
___ . 

............ 12,000 ...................................... 

6,000 ............ 
25,000 ............ 

...................................... 
20,000 ............ ...................................... 
4,000 ............ 

+10,000 17.360 ...................................... ........................ 

1875 ............................. 
1870 ............................. 
1x77.. ........................... ..... 
1823 ................ 
1870 ............... 
1880 ............... 
1881. .............. 
1882 ............... 
1883 ............... 
1884 ............... 
1885 ............... 
1HK6 ............... 
1887.. ............. 
1888 ............... 
1889 ............... 
1890 ............... 
1801 ............... 
1892 ............... 
1892 ................ 

2,211,500 
0,310,000 
8,001.000 

.............. 
12,000 
50,400 

388,600 
251,000 
210,000 
353,000 
408,000 
710,000 

1,0D0,000 
1,030,000 
2,468,000 
2,678,000 
2,500,000 
2,422,000 

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

I ______ . . . .  _____-.--. ---- 
Bola. 

. 265,000 
405,000 
317,000 

. 300,000 

236, 000 

825,000 

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

...................... 
............................................................... 1887 23,638 

1888.. ............. 5,000 .................................... 73,424 .... L ....... 
18RD ........................... 20,000 11 13,000 5,000 

1891 ........................... 156,000 .................................... 273,000 

............ .............. 
lHB0 ............... 30,000 00,UOO 11467 ............ 44,000 ............ 
1892.. ......................... 271,500 1204,000 .......................................................... 

--__-- 
43,000 507,500 2,080,301 1,304,651 320,618 2,211,000 
. ~ __ .. 

. - - --- - _- 
W:dl.uyod 1 CurIl. I Atlairtic 1 California Swiss lako . pike. salmon. trout (fry). 1 trout. I 

Uluck urns, bass. 

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

3,500 ............ 
7,000 ............ 

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

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

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

I ............ 
1,560 ............ 

185 ............ .......... 2.500,000 

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

__- 
12,245 2,500,000 

170,723,256 I 26,868 I 160,350 I 83,476 1 17,360 I 
---I _________._______ 

I____ 

* Alwo 475 idu1t-b t From Dotroit station. + Bruin Ssult Sto. Mario station. 
p Adults. 1) 2 years old: 




