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AN ECOLOGICAL STUDY OF THE FISH FAUNA OF TH®R
DOUGLAS LAKE REGION (MICHIGANY WI'TH SPECIAL
RETFERENCE TO THE MORTALITY OF THE SPECIES

ROY J. COLSERT.

In this study of the fish fauna of the Douglas Lake (Michigan) re
special nbtention was given to the mortality of the vericus specics
found and it is thought that the dntn collected in this connection have
a direct bearing on the general ceology of the species involved. In

order that the data on the mortulity might be more easily understond,

records of species {requency were taken for several $ypical _3_:::;» and
& general survey of the intra-tnke distribution of the species mnde.
The collection of fishes from which the data were gathered ineludes
severnd bundred specimens laken during the summer sessions of 1013
and 1914 at the University of Michigan Biologieat Station at Douglas
Lake. )

Opportunities for procuring data on these particular problems ware
especially favorable.  Tlouglas Lake affords an mnple varicly of aquatie
habitats which are easily nceessible for study, The shores of the lake
are covered with their natural growth of vegelation nnd timber, and as
yet neither the inlets nor the outles, Mnple River, have heen dredged
or changed te any lurge extent. ‘The lake and its adjrcent waters
may be divided inte the following units for the purpose of this study:
North Lake, that part of Douglas Lake west of Fairy Istnned and Robert's
Point; North Fishtail Bay; Bessey Creek region together with the

" other amali inlets of the lake; and Mapte River (See map, Fig. 2).
- Each of thesc regions has g, condition or set of conditions distingnishing
it from the others and nun_.:_.:m:_m the predominance of certain species

of figh,
The prevailing winds of the region Mlow from the west and norih-

-west, hence’ North Luke, the part of Douglas Lake west of Fairy Island
_and Robert's Point, is seldom disturbed by heavy winds nad waves,

and the aquatic vegelation, capecially Myriopkyltum and Potomageion,
bhas & betber chanee to grow. 'This is particularly true immedintely

“west of Fairy Island. In thiz region the pike-pickercl, Fsox fucins,

and the rock bass, Ambloplites rupestris, are very common, and ,icur

‘the marshy shatlows of the west shore the eat fish, Amizurus melas, nost

and are found in great abundance.
North TFishiail Bay affords two somewhat differont habitats. The
north portion is a quiet bay surrounded by a thick pine and cedar
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forest.  The wnter inercases in depth very graduslly from the shoals
along {he shore.  The hottom here is covered with o thin layer of de-
cayed vegetntion and the ow water lilies, Nymphoce americonn,
Datemogelon, aml Myriophyllum are very abundant. This particular
habitnt was studisl from two standpeints: (1) to ascertain the relative
frequency of the various species belonging in this habitat, breeding and
feeding there, and (2) to larn what fishes come into the habitat to
feed.  Several nests of the enlfish, Amisurus melas, and the pumpkin
seedd, FEupomatis gibbosus, were found both summers eardy in July with
the adulls still guarding them. Severnl schools of smail eatfish were
seen all throngh the summer in the very slinllow water nenr the bank.

The frequeney study of this habitat was made by plaving a fyke net
in the bay, aboul 100 foet from the shore, with the wings extending
almost Lo the shore on either skie and with the open month of the trap
toward the shore. “Lhe trap in this position collected the fishes belong-
ing to the habitad, and breeding and feeding theve, The following
inbie gives the results of six dnys typical eollecting.

Average pize. [ Frequeney.

109
109 1
2i6w
177

Iyuring the two summer's work, in addition to the speeics Jisted in
the table, two specimens of the vellow perch, Perca flasescens, and one
trout pereh, Percopsis gultatus, were taken in the net. Both of these
spectes nre from deeper waler nnd were in this habitat presumsbly by
accident.

To determine what specics enler the habitat to feed, a gill net was
seb aeross the bay just outside the fyke net.  Particulnr eare was taken
to note in what direction cach fish entered the net, i. e., whather it was
coming in from the lake or going oul into deep water. The following
table gives the results of six doys colleeting with the gill net:

TARLE NO, 2,

Diceell
- Averngze si
In g Out ﬁ
L 18 o| 18 121 mam.
z i 4 & 204 maw,
3 [} o I 360 ne.m,
. 3 3 3 126 mom
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Tt will be seen from Table No. 2 that all Ewpomotis gibbosus and
Lepomis pallidus were inside the enclosed area and were enughl going

“out.  Crtostomus commersonii, however, were taken on bath sides of

the net and near the hottom where they feed.  The frequeney of this
particular species all over the Inke, except in very deep waler, is proc-
tically the same. and as expected it oecurs in both shallow and deop
water. FEsor hecius, however, belongs in a different habitat in deeper
water. Sinee none were taken in either the fyke nel or on the inside
of the gill net, it is quitc evident they visit the habitat for feeding,  The
nets were emptied every moening and evening, and about as many of
the various species were inken at one time as another, except fisox
luctus, which in every instance was giied at night during the usund
time of feecling.

The combined frequency of all specics colleeled in this habitat, in-
cluding visilors, as shown by the combined eollections, is as follows

’ TARLE NO, 2,

Rpecies, Averege size. Frequeney.,

L 34
2. L1800
a, ~180
4. 07
5 Trout perch, Percopaia putlatur . ]
8 Yellow porel, Fercn farcecens 057
7. Pickarel-pike, ¥raz tuciua. ol
8, Rowfin, Amin cales. . nov

The south bay of Norith Fishtail Buy presents a situation more
nearly like that of the lake proper. It gets ahout the same amount of
wind and wave action; its bottom is sandy and dreps abruptly from n
narrow, shallow shoal to o depth of 40 feet. 1t has, however, slong the
edpe of the step-off and in the shaliows of the south side, where the
wind and waves have less sweep, a congiderable patch of yellow water
lilies, Nymphaea americane and Polomogeton.  The fyke neb was
placed in this situation for a period of ten days with the open mouth
of the trap toward the shore. -The catceh, therefore, while it represenis
the relative frequency of the species in the habitat, was not Inrge.  The
result of Lhe collections i3 as follews:

TABLE MO, 4.

IFred

gpeclrs. Avtrage size

Pumpkin seed, Eupomotis gibbaans .
Larze-mouthed hinck huss, Micropeery
Small-monthed Back hnss, Aricropterss dotomice
Bucker, Cafosfontur commeraans

Onilsh, Amietriis mekas,
Blue h«hs.: pall
Tiock b mblap!
Yellow perch, Perea ffaseacen

Prgma -
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The fish taken from this habital were larger than those of the same
species inken from the north bay., The presence of both the lnrge-
mouth black buss, Micropterus salmoides, and the small-meuth black
bass, Microplerus delomien, in the ratio of three to one, is a character-
istie feature of 1his habitat.

The lake proper hus four types of habitats, each of which must be
dealt with separntely: (1) the shallows and shonis; (2) the deep water
near the step-off; (3) the mid-lake portion net exceeding 20 feet in
depth; and (4) the deep eold water below the 20 foot line which ineludes
mast of South Fishtnil Bay. (Sce map, Fig. 2).

In the sheals and shaliows of Sputh ishtail Bay schools of young
pereh, Perea flavescens, shiners, Notrapis hudsonius, N. cayga, and N.
cornutus, young suckers, Calostomus commersont?, blunt-nosed minnows,
Pimephales nolatus, and au oceasional individual of the Johnny darter,
Ioleosoma ndgrum, are found.  Ench of these specics, however, is very
ahundant en the more rocky shonls between Girapevine and Bogardus
Points, on the east side of Fairy Istnd, and along the northeast side
of the lake (See map, Fig. 2. The relative Trequency of these varicus
speeies is seen in the following table, the combincd resulis of seven
different, leng-shore seinings made a¢ varions times during the scssions
of 1913 and 1914:

TARLE NO, 5

Bpecica, N Average si2g| Fiequency.
1. ow perech, Fergn fla 042 | 40-00 m.m. 381
2 ker, Catoptamr con P 36 30 m.m, .21
BN CT, Nodropis Apdany . PR, 44 1 20-60 m.m, <204
4, + foleacama niy . 285 | 20-40 m.m, 168
o Nolre) 34 | 20-80 .. 020
6, nnw, 11 anm.n. 003
1. ot N riropis cayuga . 5 A0 mm. 003
B, =eel, Evpomotir gihbassus 1 10 mm. .GooG

Practically all of the records included in Table § were adults of the
speeies, exeepling the pevel, suckers; and pumpkin sceds.  The adnlts
of these thiee species frequent the deeper water of the iake, but lay
their eggs in the shallows where (he young remain uniil they are large
encugh Lo aveid the enemics commonly found in the deeper waters,
Bince the young suckers and perch are so abundant they form a very

aportant part of the life of this habitad.

Just over the stip-off, in water tanging from 10 to 20 feet deep in
situations where the aquagic vegetation is more or less abundant, the
trout pereh, Percopsis guitatus, and yellow pereh, Perca Mavescens, are
very abundant. lere alss the schools of the log perch, Pereina
caprodes, are found, but the Iast species is by no means ns abundant
as the other two.  The largest scheols of the log, pereh were found

VT

FISH FAUNA OF DOUGLAS LAKE REGION.

near ihe east shore of South Fishtail Bay, where during the first two
weeks of July they were seen spawning in the shallow water, Acdult
minnows are also fairly frequent in this babitat,  As will he seen inter,
the great majority of adult yellow pergh thrown upon a_wo GE.F,: _.qu.. the
waves were stranded while feeding on the trouk perch in this habilat,
practically every individunl having a hall-swallowed trout perch in s
outh. ' - ]

Over the submerged sandd bar and on either side of it, 43::,:, _A__a
reeds, Seirpus spp., grow, alse hetween Q:::J._WS.H.:.::, E:_._.E_.,,-
Isiand, where the various water plants grow to within four to six fect
of the surfnce, the habitad is slightly different. Here the bass, hoth
M. dolemicw and Nf. salmoides, the pickerel-pike, Tsox lneins, and the
rock bnss, Ambloplites rupestris, ave abundant. A trommel ne
Wwith cne end barely on the sand-bar, i. ¢. in about i feet of waler !
the other end extending into water forly feet deep gave the following
resuits during hoth sessions:

fpreles,

Callish,
L
aple
Yellow perel, Peren
Large-mouthed bl

2apterin ralmolden

b atatalabel

=

bazs, Aie-
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Aside from the fishes laken in the traromel net at a depth exceeding
20 feet, amdd Tisted in Talle No. 6, the Inke whitefish, rgyrosomus
arfed? ciseo and the ling, Lofa maculosq, are known o ocour in very
deep water.  During the summers of 1913 and 1914, dead Inke whitefish
were foiil.  Bach liad an injury on the ventnl side of the body, ncar
the cundal fin. “This injury resembled he scar made by the lnke
lamprey. Many other species of fish were tnken, ns will Lo seen later,
with the same type of injury. At the close of the 1914 session of the
Diologeat Stalion a large specimen of the ling, Lotn maodosa, was
jound almost dead wnder a beached heat near the Station dock after
a heavy wind storm. This species belongs to the deep woter near the
thermoeline, ab o depth varying from 35 to 40 feet, or more.

In addition to the lake itsell, Bessey Creek, the other smaller inlets
mnd the outlet, Maple River, are tinportant hahitats for fishes. Bessey
Creck is o sluggish strenm varying from one to cight feet in depth.
The bottom is eovered with o deep Jayer of loose decayed vegetable
matter and coze. A considerable ariount of hijgh grass, rushes, Scirpus
americanus, and white water lilies, Castalia oderafion, grow in the shallow
water near ihe bank, and in many plsees in mid-stream. The banks
are well wocded and shady. By frequent observations and seining
it was founsl that the mud minnow, Uabra lims, ts the dominant species:
of this habitat. The ereek was scined several times and the combined
data of 1he seinings are given below:

TARLE N, 7.
e q Averagn Fre-
Enevles, wup f,ch ikt qieney Place in stream.
Lo Muwd minnow, Umbra fimi... 00 .nm.m-q-“.:w. L0206 | Tristtituited aver botlom,
ndillie)
2. Yeliow perch, Peren flacescens, 20 _n_ue 1, =w. A0 1 Near snrface, mid-stream.
Q1IN
3. Muegill, Lepomin pallidus. h:3 _w.ez m. LO60 | Aul-atream,
’ (young)
) L 17| 82man. Mid-gtrean
5. ner, Nalrepiacapngs 13 26 m,1n. Abil-straun
6. Aunbfenhifes rupes-
12 Mtd-stream.
T 71N selas. B Al Lottom af mid-streamn.
8, Flckerel-plie, Bsor fucive B Under grass along bank.
#  Large-mouthed  Dlack
am..%..z\:: 1almoider 1 Atil-alresm.
19, Sculpln, Calfia iciafops. Ve 1 Alled-slre.
11, lowadorier, Ktheontama iowan. 1 Mld-abren

As shown by the table Umbre lmi is by far the most frequent
species in this habitat.

Mapie River nnd the small streams eaming into £he lnke, other Ehan
Bessey Creck, bave been piaced in the same group as regards type of
habitat because they are more or less swift and clear, and offer about.

TART SIN)RTE

Bitle

1

TWIN AR,

LOOKIXG
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rmmm m_.th r@% are giavel or clear
if a'mucky botiom existé at all; it is.near the banks of in holes
8y us alohg the streem.  In these places the Umbra linid and small
mélas are abundant:'~ + ‘Aside from these sttuations, however,
; nd the small .clear:streams affoid & group of specics
0% 1% differentifrom those found in dny other habitat of the region. The
' _.o:o.:was%zg ‘fontinalis, is ‘sbundant nlong the smadl E,_nnm
Ewﬂun.m:o_. five miles down stream from the lnke. mn.mEmm

other habitats, were found in Maple River in abundance. Etheostomz
Tduia; Notropra whipplid, Semolilus. airomaculatus, and Rhinickihys
23325 wete taken in numbers.:- Coltus R..EaE is m_mo more nr::mﬁ_a
E HS.bEm Rivef than in Bessey O_.mmr

Ahic

a6 From: Eo mo..mmo:—n mEﬁ__B of the ‘several _E?_Eem ».rm mmw faune of

mmn_,nm._ dace,
; d dace, A
E.; nased minnow,

s:a mmn.m_d::wn—cu cm EE mmr ?EE c_. the Uc:m_ﬁ Lake tegion

wmnE._ e 'days {(July 10 to August 19, 1913), and was supplemented by
) masn_w of the beached fish on all m_uoqn.m of the lnke. The F:oi:m
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_u% EsEsRanRAnemT W.. In leoking for the causes of death of the fish listed in Table §,
. 2 - the following are at least to be considered: (1} mechanical injury,
BEH {2} injury through attacks of other specics, (3) the benehing of in-
- dividuals while pursuing or swallowing prey, (4) accidental benching
v ot . while atlempling to escape encmies, {5) dises el parasiles.
FH : " The total number of individuals of all gpecies showing definite éx-
28 ternal injurics was low, something less than one-tenth of one per cent,

i and as may be seen in Table 9 these were distributed rather avenly
among the seversl species in proportion to the total number henched.
Many apparenily normal fish, free from parasites and without any

Beached
while
feeding.

i sign of injury, were beached which may have been killed by wave .
. action either well put in the lake or at the edge of the shoal water where

i3 [ the high wavea break. :

mw s : o 1. Few il any specitnehs showed unmistakable injuries due to the at-

7= k. : | tacks of other specics. A few suckers bore cizeular wounds resembling

lamprey marks but these wounds were of such o nature that they
: might have been duc to any of several other enuses.
= In the “heached while {eeding™ column enly these individuals were
iE listed which were found with prey in the mouth. Ferca flarescens wns
- B ‘the heaviest loser in this way. Seventy-one beached specimens of this
: species had half-swallowed individuals of Percopsis gulfetus in their
mouths, und the Pereopsidac in almost every cnse were adulls, In
addition to the specimens taken with prey in the mouth indoubtedly
other individuals ave beached while pursuing prey.  Cafostonrus com-
1. -mersonis, o bottom feedler, is known to come into shallow water at night
g while feeding and individuals of this speeies might easily be beached by
-k * asudden storm.
' The beaching of smadl fishes while attempting o escape larger pur-
suing fishes was on more than one oeeagion observed. The young
suckers, Notropi, and other young fishes are constantly preyed upon by
the larger carnivorous species and schools of the smull fish are often
{oreéd to the shore line by the pursuers. Flere an incoming wave
compleles the beaching. .
Parasites certainly play an importaut part in the death of o large
number of the individuals reaching the beach. With very frw ex-
ceptions all of the Centrarchidae beached, i c. Ambloplites rupestris,
Lepormts pallidus and Eupomatis gibbosus were infected in the g
3 chambers with parasitic Copepodr.  Often this infeefion was vory
e heavy although sonmre specimens bore bul a few of the @li parasites,
Many siuckers and Cyprinids contained worm eysts in the body wall
and in the skin. The parnsitic worms were not examined, bat. Phr.
............... . o La Rue (sce report of the Director of the Biological Station for 1912)
meeseseesgnnns | : Yol reports n variety of forms and a heavy infection of several species of fish.

slze of
mnlioril.y of
fadlvidusla,

Lnrge.m_

TABLE NG. 2.

Smalleat,

i
1
|

\ Micropterus dolamica , |

atroqie Autaoniua.
wibbus

iropis eorn njuc

Species.
afifdus.

Notropis caywoa.
wies comimersuni

Ambloplites ruprat
Kill, Lepamia p
u

Cemmnn shiner,
, Eupomotis

Articure mlas- -

itefsh, Agyroscmua ariedi ciseo. .

perch, Percing eaprodes
Lerel-pike, Eags fucius.", |

2
]
=
Z
2
3

Trout perch. Peccopeia dutiatus

Cayuga shiner,
Lurge-mouthedt blask b

2
p
E
Z
i
g
o
g
=
E]
=

Buckes, Catestol
Tatal... . ..

Rock bass,
Bluo

{_:ka wh
Piv:’i

Yellow perch. Perca fascacens,
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1t is nnderstood 1hat Talle No, 9 does not give complete dota on the
denth rate of the species of the Inke hut it is considered suggestive. In
spite of the fact thal many dend fish nre enten by water birds Lefore
reaching shore and that the fish succcssinlly eaught and eaten by ether
specics enn not he estimated, the datn in Table 9 indicate a critieal size
in the life of soveral specics of fishes. Those fishes about fwo-thivds
grown (sce table for length of majority of individuals) were most often
beached,  Again, as might be expeeted, the species most abundani in
the like proper were represenied on the bench by the largest number of
individuals. On the other hand those speeies found in the move re-
stricled habitats were represenled by fewer individuals, and those con-
finea? to sireams by none.

In order that these datn might be verified a trip was made covering
the entire shore line of the lake of 15 miles in o single day.  On this trip
all beached fishes were measured, cxamined and identified. The date
coltreted are given in Table 10.

TABLE NO. 10.
2 & aludy of the shorer ahnat the whols lake (Ang. 3, 1913},

Species. Avernge slze.|  Number,

1. fmastanouilied Winck bass, M. delomicn. 1

2. ?:wo binck bogn, M. 1

3. Yolfow perch, Perea Aaceacen 651
m + Pampiin seed, Bupomoris g w

6. 10

T T

8. 31

9. Comimon yellow sucker, Cafastomvs cammeraoni 17T
10, Itock base, Amblaplites rupeetrin 31
1L, Lop perch, Percopens puttal 72
12.  like-pickerel, Eras lucine 5
130 Blue gill) Lepomir paffids. i
T&. Lake whitcfish, A. n. ciaen. z
Tot [T FET I PO PN as1

Mo y \sﬁ:......_ deml
_u..:m oug the pobblos
Inck of an atr.]

Aendd Nah, Bt (iey kcina

hnny darier’” (Holtesoma were nhetrved
v 1L Grape-ving Polnt and Faley Istand. R

ler they ate sok Ihrawn upon tho beaclt a3 are Ehe other .4, irg of

T thelr hanitat and arn for the most parl ealen by {he erayiiah,

‘The fgures in Table 10 show the same refations of specics as those
in Talle &, the true lake forms being the ones most often beached.

In conclusion it may be said thnt Perca flovescens, Percopsis guiiniys,
Catostomus commersonii and Nolropis caguge were the forms most eften”
beached. .

The writer wishes to thank Ir. Max AL Ellis for suggestions and
help in his work:
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