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A SURVEY OF THE LAYYS QF ISLE ROYALE,
WITH AN ACCOQUNT OF THY FISHZEE OCCURRING IN THEH.

by Welter Koelsg

PUREWURD

Fursuant to the provision of the Fifty-fifth Legis-
lature of the Stute of Michigan for a Survey of Igle
Royale, the explorution of the lakee of the Iszland was
assigned to me. The investigation had as itas primary
purpose the ascertzining of the kinds of fish ocourring
in these water-bodies. Incidentelly mucn information was
collected on the hydrography of the lske basins, and sone
ovservations were made on the abundance of the fish and on
their food. To the assistance of John Brumm and Ceorge
Stanley, students in the University of Michigan, I m en-
tirely indsbted for the acoumulation of the data here pre-
sented,

The party landed on the Island August 7, 1929, and
l=2ft on October 2, 1929. Thirty-eight lokes were examined
in this period. The number includes all but four or five
gsiall ponds shown on tae mups, and also three, one of them of
considerable size, not charted. A map of the Igland, Plate
I, sho. 8 all t:e known water-bodies. A few obvious errors of
napping, all reforred to in the proper places in the text,

have been corrected on it.
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The equipment included a 17-foot canoce, several
thousand £+t of linen glllnets of 2}, 2, and 1% inch
(stretched) mesh, comuon sense minnow seines, a 50-foot
seine of 3/8 inch mesh, and a nickel-encased Nagretti-
Zambra deep sea thermomater.

Each lake was sounded with the view of ascertaining
the general features of the topography of the lake busin.
Usually series of depth readings were made across the lake,
the number of such series depending on the degree of regular-
ity of the contour linee. A total of more than 3600 soundings
.5;25 recorded. In collecting, ths shores were alwnys ex-
plored around the entire lske and ge~ines were drawn wherever
poscible. The best shoals were usually explored with the
eeine again after dark. Gillncts of the three moshes,
usually in lengths of about 200 feet for =ach mesh, were set
in virtuaslly sll the lakes. The number of the sets made wus
lar. ely deteruined by the hydrography of the lake basin.

Specimens of fish were pregerved from each locality and
all collections have been deposited in the Museum of Zoology
at Ann Arbor. OUnly the coregonids have been critically
studied. These have been reported on in g paper entitled
"The coregonid fishes of norihueastern Anerica®, wihich appear~
ad in the ?apers of the Michigan Academy of Scienoe, Arts and
Letters for 1930.

In the pag:e thnt follow the lakes are described in the

order in which they ware explored.
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The Yish Fauna of the lake.

1, The number of species of fish found on the islend in the 38 examined lakes
18 30%.

2. The log perch, sunfish, fathead, horned dace and the mimic shiner are very
near the known northern limits of their range. Dymond 1926 did not find the sunfish
and horned dace in his survey of the lake Mipigon area.

3. Lake Siskowit, the largest lake, has 16 or 17 apecies (the brook trout un-
doubtedly occurs, at least sparingly, but was not taken). Lekes Desor and Richie have
1)l each. None of the others have more than 9, and many, 1nciuding some of the larger
ones, have only 2 or 3., One of the smalleﬁ(has 6. It appears thus that size alone
is not the important factor that determines the number of species one_of the lakes may
ocontain.,

4. The lakqa nay be classified according to stage of development with those that
harbor Coregonidae in c¢lass I, those with bog borders and chiefly less than 5 feet and
not over 10 feet deep in oclass 1II and the rest (not boggy and chiefly 8 feet or more
deep) in claas 1I.

Cless I has the four deepest lakes and excepting Lake Feldtmann the largest lakes on
the island: Siskowit, Richie, Desor and Sargent. In class II are most of the lakes. These
are all 10 feet or more in depth, and vary in size from Feldimann (one of the 5 largest)
to the little pond Wagejo. Class 1II contains 7 small bog lekes: Ahmeek, Wallace, Swuner,
Theresa, Sholts, Mud, Stickleback, In such a classification we see that the largest and

deepest lakes (class I) have the mogt species (9«18}, Those in class II have from 1 to 8

and in o¢lass III, 1 to 6.

435 counting subspecies, including the three confined to Lake Harvey.- Carl 1L . Hubbs.
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8. Excluding Nuwt and Stickleback Lake that are clsarly not suited to any dbut dog-
tolerant spscies, the.pike and perch occur in all but 8, or 28, of the lakes, The stripencse

is found in zzzlaksa and the sucker in 15, The rest of the spscies run as followa: spot«

tail ond golden shiner, 10.eagh; trout perch, Cottus cognatus end brook stickleback,

5 each; Margariscus, herringsan& f&théaﬂ;,dpeach; walleye, fineacaled dace, ninspined

gnl/t‘.}t:ﬂ'l'ta,sfﬁi:tms made for the few sdditional shiner records obtained on resorting the
collection; no account of subspecies is taken in this tabulation,- Carl L. Hubbs.

d +0‘ ’ 'fro
gVAecording to ny é&§;;1£15;349£§5 ¢he "herring" occurs in only 3 lakes.- Carl L. Hubbs.

~ stickledback, log perch and Cottus ricei, 3 each; sunfish, brook trout, darter and

whitefish, 2 each; lawyer, chub, lake trout, horned dace, Chrosomus, mimic shiner,

lake shiner, Couesius end Cottus beirdil kunlieni, 1 each.

| 6. ‘it is pot easy to explain the unequal distribution of the various species, We
do not kgow enough about the life history of any of our fish to say that a given species
is absent in a glven body éf water because conditions are unsuited. In the case of the
pike, & very adaptable fish thruout its range, aomb'comments appear permigsable.

1he pike does_not oeour in Harvey, Hatchet, Desor, Benson, Forbes, Wallace, Sumner or
Theresa. The last three are bog lakes and conditions may not be sultable. The rest, to-
gether with Angleworm, Lah#ge. Livermore and Wagejo are the highest lekes on the island
and hence were probably the first to be sxposed hy ithe recession of the Great Lake that
once covered the island,

7. The fauna of these high lakes may give same clue to the population of this
mcestor of Lake Superior. In table £ is given the approximate altitude of these lakes,
together with a list of speciss known to oceur in them,

All these high lekes, except Desor and Hatchet have perch. Livermore, Lesage, Angle-
worm and ¥agejo are théAanlf 5£;§.£hat have pike. Of the remaining 16 speclies 9 are»non
common inhabitants of the shores of lake Superior and the other 7 are poqp or sﬁream _
dwellers. I1If we assume that the 9 Great Lakes dwellsrg consﬁitutéd theﬂoriginni‘population
of the ancestor of Lake Superior, we may easily aoooupt for the 7 pondAand stream forms
by assuming that they t:;:baccpss to high waters thru ponds and streems now extinot.

If the pike is to bé left out of this list of early-settlers it must be explained how
it got into part of the lakes. The pike could have got into Angleworm from Lesage,

Suckers are known to ascend the outlet of Lesage rrom Richie and it is possible that pike




93

ean%AO likewise, It remins only then to account for their presence in ﬁ:ﬁgejo and
Livermore. The stream connecting the former with Sargent and thet connecting the latter
with Chickenbone have both a steep gradient. 1t is possible, however, that fish can still
agscend both, tho offhand it would seem as great an undertaking as the ascent of some of
the streams that join the other high lakes with lake Superiorl Pike of course are
decidedly poaitivély rheotropice in spring and the concentration or,pi?e around the mouth
of the creeks opening into Chickenbone and Sargent would undoubtedly be gresater than
that around the mouth of the streams opening into the deep cold bays of lLake Superior, so
that the chances of penetration are more favorable in the inland streams.

It would not be worth while to discuss the absence of pike in such detail if it
were not known that pike are absent from certain high lakes near the south shore of Lake
Superior: in the Huron Mountain and Porcupine Mountein aresa. In rdther thorough collect-
ing in the lakes of the Huron M ountaln region by Doctor Carl L. Hubbs and me (iea Hubbs: The
Fishes in Book of Huron Mountain), no pike were found in Trout, Canyon, Ives, Mountain,
Anne and clifé'iakea, lying at elevations of 153 feet for Ives and 233 to 315 fest above
Iake Superior for the rest. The population 6f these lakes was found to consist of
9 species: Leuoichthya(2 species), redsided sucker, brook and lake trout, blunt-nosed
minnow, brook stickleback, Couesius, and perch. All but two are Great Lakes shore forms.
The perch ocourred in two and may not have found congenial conditions in the rest,

Ruthven gives the fish fauna of Carp Lakes in the Porcupine Mountains (altitude about
500 feet) as sucker, horned dace, spottail, trout perch and perch (see Ruthven, A. G.:
An Ecological Survey in Northern Michigan, 1906).

There is thus in these high lakes a releatively low number of species and most of
those found belong to the open shore fauna of the Great lakes, The pike is absent from
most of them though it occurs in lower lakes offering apparently no more favorable con-
ditions, It is probable then that the pike has been late in entering the Great Lakes basin.

8., There are other points of distribution worthy of mention:

{a). The Iowe darter occcurs only in Chickenbone and Sargent Lakes, the sunfish

only in Riechie and Mason Lakes and the log-perch only in 3iskowit, Whittlesey and Dustin.
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The lekes of each of the three groups are close together and the connection between them
undoubtedly has been rather intimate.

(b). Cottus bairdii kumlieni has been found only in Chickenbone to Which it

probably has been able to ascend from the Great Luké.

{¢c). The spot-tailed shiner does not oceur in the high lekespy nor in Feldtmann
and Halloran, altho conditions in many of these lakes seem to be favorable. The absence
of many forms where they might be expected is striking, as for example, the absence of
Couesius and walleyes in lake Siskowit, and of all minnows in Lake Feldtmann.

(d). It is noteworthy that the redsided susker does not ocour in the lakes of the
Island., It is found in Leke Superior and in some of the high lakes of the Huron . Mountain
region. In the latter lakes the common sucker which is the usual one on the Island is
absent.

9. Most of the lakes are rather poor places for fish. Even where the number of
species is rather high, the number of individuals is low. I n many lakes with only £ or
3 specles there are reclatively few fish. The exceptiona aré in the main swmearlzed bolow:

(a}. Perch grow large (1 lb.) in Chickenbone, Otter, Beaver, and Bsnson. They
appear to be abundant ir some other lakes: Forbes, Angleworm, Feldtmann, Livermore,
Harvey, but they do not grow large in these, and in most appear to be exceedingly dwarfed.

(b)., Siskowit Lake seems to offer favorable conditiona for most sslmonoids. The
trout and\whitefieh appear to be rather cormon and to attain a size comparable with that
reached by Creat lLakes individuals.

{(e)e In Lake HarveyéOccur the largest examplea of stripenosed shiners on recomd.
Margariscus is abundant and suckers end perch are exceedingly common - so abundant in
fact that individuals taken are generally much emaociated.

(d). In Hatchet Lake are found numbers of large brook trout snd horned dace;/:

of approximately maximun size for the species. The temperature of the lake becomes rather

high,

- e . , :
b The "Stripenosed" shiner and the Margariscus and the Pimephales of Lake Harvey were
found by Koelz to be fery different from those of other waters, and are referred by me to

distincet subspeciss. - Carl L. Hubbs,
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(e)« Desor lLake supports a very large population of whitefish. Suckers are also
COmmon «

(f). wWagejo Lake supports a large number of pike, the only fish found in it.

(g)e In Lake Sumner fatheaded minnows are very sbundant. Thiriy-five hundred in-
dividuals were caught with one dip of an improvised cheesecloth dip net.

10. Eradication by the moose of the higher aquatic plants has undoubtedly had
serious consequences for the fish. These plants are important in affording them food
and shelter,

11, It appears that food is genermlly scarce for the larger fish. In virtually every
lake except Siskowit, WageJo and Shesheeb, the plke were thin, often extraordinarily
emaciated, with no infestation of perasites to adecount for loss of flesh. Stomachs in
all pike were found with little food except those of Wagejo which were feeding almost
sxclusively on Crustaceans and aquatic insect larvae.

Stomachs of perch and walleyes were generally found with little food.

been
The whitefish of ILake Desor have apparently,driven by absence of Crustaceans and

mélluscs to a predetory hebit and many atomache‘:ontained only fish, prineipally the
nine-spined stickleback.

12, The fish fauna of the lslond's lakes has been seen to be relatively large and to
be @@natituted of = rather high number of warm water or pond-loving fish. Geologists do
not know that the Ilslund has been connected with the mainland since it emerged from the
depths of Lake Algonquin and the Ialand's biota, according to this view, has been trans-
ported by water. It seems improbable that many of the speciea of fish could have
trayersed the siretch that separatqs Isle Royale from the nearest mainland., A Journey of
25 miles across a depth largely over 600 feet deep, in weter that for most of the year is

near freezinz is hardly to be expected from fish that do not regulany grow larger than

S inoches end prefer to lIive on warm shoalsa.
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Bluntnosed Minnow
Chrosonmusa

Chub

Couesius

Darter, Iowa
Dace, Fine-scaled
Dace;, Horned
Fathead KMinnow

Herring

Lawyer
Log Perch
Margariscus

Miller's Thumb

Perch

Pike
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Selientific names of fishes referred to in the

text by common names or genperic names

Hyborhynchus notatus (Rafinesque)

Chrosomia eos Cope

Leucichthys bartletti Koelz

Couesius plumbeus (Agassiz)

Poecilichthys exilis (Girard)

Pfrille neogaea (Cope)

Semotilus stromaculatus stromaculatus (Mitchill)

¥

Pimephales promelas promelas Rafinesque

Leucichthys artedi sargenti Koelz in Sargent, Richie and Siskowit$lakes,

Leucichthys artedi huronicus Koelz in L ake Desor.

Lota masulosa {Le Sueur)

Percina gcaprodes semifasciata (De Kay)

Margariscus magghrita nachtriebi (coxﬁi

Cottus cognatus Richardaon

Cottus bairdii kumlieni (Hoy)

Cottus ricei ‘Nelson

Perca flavgscens Mitchill

Egox lucius Linnaeus

LiThe Lake Harvey race 1 separate as P.p. harveyensis. - Carl L. Hubbs.

o . .
eyihe "herring"” of Siskowit which Koelz doubtfully identifies as L. a. sargenti 1

regard a8 the yoUNg e 1, pnpgletti. - Carl L. Hubbs.

© The Lake Harvey race I separate as M. M. koelzi. - Carl L. Hubbs.



Shiner, lLake
Shiner, Golden
Shiner, Mimic
Shiner Spottailed
Shiner, Stripenosed
Stickleback, Brook

Stickleback, Nine~-
3pined

Sucker, Common
Suckar, Redsided
Sunfish

Trout, Brook
Trout, Lake
Trout Perch
Walleyed Plke

Whitefish

A
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Notropis atherinoides Rafinesque

Notemigonus crysoleucaa crysoleucas (Mitohill)

Notropis volucellus vélucellus (Cope)

Notropia hudsonius selene (Jordan)

Notropis atrocaudalis heterolepis Eigenmann and Eigenmanné'

Rucalia inconstans (Kirtland)

Pungitius puncitius (Linnaeus)

Batostomus commersonnii (Lace/péde)

Catostomus catostomus (Forster)

Eupomotis gibbosus (Linnaeus)

Salvelinua fontinalils fontinalis (Mitchill)

Cristivomer namaycush (Walbaum)

Percopsis omisco-maycus (Walbaum)

Stizostedion vitreum (Mitchill)

Coregonus clupeaformis duatini Koelz in Leke Desor

Coragonus clupeaformis neo-l%ntoniansis Prescott in Lake 3iskowit

¥ The Lake Harvey race I separate as N. a. regalis. -~ Carl L. Hubbs.
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fable 2. Digtribution of fishes in cortsin lakss at
hizh elevations on Isle Toyale and on the South shore

of Inke Suvsrior.

Attttade = + {
"
o &
A 1184 o
of c % ™ & &
et £ ) Ll
[3; il ]
OF w el Kt B o O @
2 cilaga 3 &} v » @ ol o
CEFPRERUNEERLECRPERRE
~g:%@ LERREEEEEEEE R
Adl 1 ©f i wet] B et wdf Ml @2 dtojetplai ol e
© u‘:ué o egwﬁ A31 e anf ol O O ©
© ol 6 R (=] 8 =l ot fad Olao Reigy
Isle Royale P TR &é‘:éﬁz;émﬁ*rﬁ’aﬁﬂ%@é e
235 Desor AN IINERIFEERE X[x
191 Hatchet X X1 KX XX }(
190 Livermore '» X|X
About 190  leessze Xix
About 190 Angleworm XiX
About 190 Tapejdo X
About 190 Vorbes X X X
About 190 Tenson . X
168 Harvey X X 1% X X
Huron Mountains
153 Ives 11" 1 X &[ X
233 Oanon X
234 Trout . x| X X
- 24 Mountaln X| | X b X X
243 Amme X '
" Porcupine Mountsins
500 Oarp X X IX X X




Plate I.

Hap of Iesle Royale (aftei' Lane).

The maximum known depth 18 given in parenthesis after each lake.
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Suunfish.

S STREBM SECTION FIHED. . . .
' 3 DEPARTMENT OF CONSERVATION .
. County..f ... Township,
Name of Lake Name of Stream_._ / -
%iéhérman's name and éddress’) . (FishingfLicense Nurhber) - ]
LEGAL SIZE. UNDER- | - LEGAL UNDER-
SPECIES. SIZE.. SPECIES. SIZE.
Number. | Av. Lgth. | Number.- Nu . | Av. Lgth. A Number.
Large Mouth Bass - Brook Trout...... [ A il )
Small Mouth Basa Rainbow Tront,eZ]. ¢ (/l_/ .\
Walleyed Pike Brown Trouteeed_ [ Q. /] x
Northern (Grass) Pike Lakeatout f A _ V1 . Mo
Bluegills. itefish Al

Rock Bass

Number of lines j

Perch

Time sp

Bullheads.

caught with wo:
Spinner?...__...

(Enter other kinds taken on blank spaces above)

ather

Remarks.
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- CREEL CENSUS CARD Fozm niq.mv ccs
FOR USE OF THE FISHING pUBLIC’ T 5R7-30-%0]
CO-OPERATING WITH L/ Lo
MICHIGAN DEPARTMENT OF CONSERVATION

Each Person is requested:

. 1—To fill out one of these report forms for each day’s fishing, even though little or nothing has
] been caught. . ‘

2—Be sure to-enter complete information in spaces provided. Report is of less value if incomplete.

‘ 3—Under “Remarks" note ideas as to changing conditions and changes needed, and any other
: items which.may make the record of greater value

4—Mail or déliver reports to Conservation Officers or to Department of Conservation at Lansing
at frequent intervals for tabulations. Do not hold in possession as cards may be overlooked
and become lost, i

5—Each person will appreciate the benefit rendered Mlchlgan authorities by placing this in-
formation in their hands. Do your part and fill out your cards please!

DEPARTMENT OF CONSERVATION
LANSING, MICH
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