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L. Z, Perry and Ce Je De. Brown

Gull lake is one of the most popular resort lakes in the Lower

Peninsula. It is lceated in ielamazoo and Barry Counties (T. 1 Ne, 1 S.,
9, 10 W.) and lies approximetely twelve miles northeast of Kalamazoo.

The leke was mapped by an Institute for Fisheries Research Party in January,
1941, and a biological inventory was made the following summer, August 20
to 30, 19L1.¥

The shores have been extensively developed for surmer homes, cotbages
and a considerable nunber of permanent residences. Liore than 600 dwellings
are located immediately adjacent to the lake. Thers are also two resorts,
cne hotel and three boat liveries. Two golf courses and the Kellogg Bird
Sanctvary are nearby. Boating and swirming are popular, probably being of
greater interest in the su.iivy toea [ishing., In 1941 there were approxirmtely
125 motor boeats, 100 outboard motors, and 90 sailtoats on Gull lake, according
to an estimate made by Yre. Gler:n . 7odd of Richland. Fishing hes been more

common irn winter than in sunrer.

& The mapping party consisted of Lee Anderson, leader; Royal FHowe and Richard

Wilson, assistants. The Bioclogical Surveyv Party included Fred Locke, leader;

stants.
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Burton Hunt, Boyd Welker, Raymord Zuller and Stanley Lievense, ass
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The long axis of Gull lake exiends in a northwest-southeast direction.
The lale is over four miles long and more %tran one mile wide for most of
its length. ¢t has & surface area of 2,030 acres and a maximum depth of
110 feet. The deepest place is loceZed one-third mile west of Sunnybank
Point. Anocther depression, 1355 Tect deep, is locatsd about 1,500 feet
directly east of Interlochen. The lake has one large island (Island Park)
located toward the southerr end, off shore from Indian Point. The topogrephy
of the leke bottom is very irregular, not greatly different from the adjacent
terrein.,

The surrounding country is slightly reclling in character and is mostly
cultiveted. The so0il is sand and gravel on the high lend and rich loam or

muck in the low basin aresas.

Scott (Inland Lakes of Michigan, pp. 330-331) gives a brief description

of the geolcgy of Gull leke a5 follows:

"This b2sin is sunk telow the surface of the extensive outwash plain
which developed in the wide angle between the Mchigen and Seginaw lobes
when the ice bporder stood 2 few niles from the lake., The lake is large for
a typical pit but mey be included in this class until more detailed studies
are made.

"One of the first observations to be made at Yorkville, which is situated
on the outlet, is that the lalle nas been dammed, causing whet appears to be
8. serious flcoding of tre lake. The flooding of the outlet is clearly in
excess of eight feet snd it is, therefore, surprising tc find the shores
of the lake uniformly dry. The explanation is soon found in ummistakable

evidence of an abendoned level more than six fect above the present lake at

which stage the major adjustments of the shores tock place.



"IThe lake fnrnishes a wealth of materisl for physiocgraphis study wrich
onuld not te atiempted at the tiile this work vas done and, therefore, s brief

nditions near ifidland Park is given as a key to other
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description
adjustments. At this locality the broad flat upon which the cottages are
built is the exposed terrace of the higher level., It ends abruptly at the
foot of a steep cliff, twenty or more fect irn height, which marks the former
shoreline. On the terrace may be found two distinet sand bars which swing
nortimerd towards Bryant Point, fThe bar nearer the lake stands at the lower
clevetion, indicating a halt in the lowering of the lake level,

"At present the adjustments are not important. Ice action is perhaps
the most effective, but prominent ramparts are not found on asccount of the
sandy character of the materisl on the shore.”

There is an eartn-{ill dam, 21 feet in height, loceted in the outlet
one-half mile dovmstream from the leke. Tt is owned by the Cull lake
Associsticn and serves to meintain a desired water level. In auturm the
weter is lowered to zrevent damase to shorelirne properties by ice.

Mull Lake receives its water supply from springs and from several small
tributaries which enter the north end cof the lake., The principel inlets arc
those from iller Lake and Little Long Lake. The outlet drains southwerd to
the Halamazon River which in turn flows inte Lake Michizan.

The shoreliae of the lalze iz fairliy rsguiar. It hes o devslopment of
1.7 which means that the shoreline 1s only 17 %imes longer than if the lake
vere perfectly round and of the same area. Ordinarily a long shoreline is

indieative of high produstivity beecazuse its irregularity sives rise %o
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to & rather l=vel bottom or they mey have the anpearance of a nearly flat
snel?l separated from the desper reglons by a more or less abrupt drop=-off,
In &ull Lake the latter type is predominant with the shelf varying considerably
in width. In the nortnh end it is rather narrow with a stesp drop-off., Ir
the south end the shoals are wide ~nd the drop-off wvaries from very steep at
Sunnybank Pcint o more moderate slopes elsewhere. BShoals are generally
well lighted and favorable to the growth of plants if wave action is not
severe; droad shoals induce plant growth which is vital to fish life. The
shoal areas of Gull Lake have becn estimated to be approximately 30 per cent
of the total surface area.

The shoal bottom is compozed of sand end gravel in the shallow water
zone (less then 10 feet). Here the wave action is strong and tends
%eep the sand washed clean. HMarl bottom extends from the edge of the sand
ravel to the drop-off wiich is about at the 30-oot contour. In the
bays at the outlet and at Bay View thersz is little sand and gravel wisible
since marl covers all the shoal botiom. Ifarl also covers the bottom in
the shallow arece midwey between the liller Lake inlet aad Ross Township
Parkx, Vegetation is abundant on most of the marl shoalss. Owing to its
exposure to the prevailirg northwest winds, Island Park on the northwest
side has broad, sandy shoals thait extend dowvn Lo a depth of 20 feet,

The rest of the lake bottom is larzely a marl and pulpy peat mixture,
This prevails over most of the main besin. In the 103-[oot depresczion at
the north end, marl is found with muck fron depths of 90 4o 108 feet. Two
small areas of marl and muelr occur nortnwest of the 1ld-foot depression.
In the large, shallow bay at the Miller Lake inlet, some tibrous peat is

found,
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ihe water of Zull Laeke is elssr. An eight-inch bleck and white disk

. A}
zreat as 1li te 16 fest belsw the

wes visible wlien lowered to denths as g
surface. The walier appears slightly bluish-grsen. This is probably due
to the very fine marl perticles in suspension.

A series »f femperature and chemical analysss were made from th
to the bottom in each of the two major deoressions. Semples were also taken
from the surface at the outlet and from a depth of 50 feet in the southeast

bay off Todd's boat livery. The data collected are presented in the table

below.

Horth Depression-0/21/11-11:30 A.M.

South Depression-&/21/L1-l; I

5L

Hethyl Meothyl
Orange Orange

Depth Tenperature fgen Alkelinity Temporature Oxygen  Alkelinity
in feet °r, DeDele DePeille pH °F. PesDeile PeDalle pH

7 93 118 8.4y 73 6.7 118
77 . cee ees 73 cee ces
77 .o oo cee 73 .o cee
77 ces cee ces 73 ees coe
77 ces ces .es 73 .ee ces
77 ees veo e 73 ces ces
77 ves cee ees 73 ces ces
77 ces cee cee 73 - -
77 . cee cee 73 cee e
77 ces eee ces 73 .o ces
77 ces ces ces 71 -
69 6.8 127 8.4 é8 .se cee
61 ces ces cee 62 ces ces
56 .es cee cen o8 .es ces

53 g.2 L6 8.y 53 10.3 5

52 o2
21 21
51-
e 1.9 ces - cee ces ce

50
Lo . e ces . cen ves

LI LN LI X} LI I 1 1.1.9 .00 LI 2
l.'r8 L IR L ] LR N LN 4 LN BN J e a0
I

L8 0.1 152 7.0 Lo 1.2 150

Hear Outlet Southeait Bay
2 11 8/25/11
/25/1; Jepth 8/25/1
71.5 g 120 8.l 50 fte. 62 0,15 160

7.4
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As can e seen, there is a great difference in the temperature and
zhsaical conditions at the sarface and at the bottom in Gull Leke., This
condition is not unusual for the deeper lakes in Michigan. Early in the
swaner season after a period of more or less uniforr water temperature in
the spring, differences begin to develop in the temperature between the top
and bottom. Naturally, the surface water warms up more gquickly but the heat
it secures is not readily traacsmitted into the deep water as one might suspect.
A leyer known as the thermocline (zone of rapid change in temperature) prevents
the mixing of the upper and lower waters. The surface waters circulate, but
only down to the thermocline., The lower waters do not eirculate, and so
remain at comparatively low temperatures. This phenomenon is knovm as thermal
stratification. Dissolved oxygen which ordinarily remains abundant in circu=-
leting water often becomes depleted in the water below the thermocline. This
is especially true if the lake bottom is covered with mmuch decaying peat or
other organiec material. The oxygen is usually entirely used up or else
greatly diminished during late summer and early fall. This is significant
in fish management because water without considerable oxygen is not suitable
for fish. In the fall, however, as the surface water becomes cold and the
winds increase in intensity, the whole lake mixes again and conditions become
more or less uniform from top to bottom.

Gull Leke undoubtedly passes through this stratification period each
summer. At the time of the survey, the thermocline was located between 30
and L2 feet in both depressions. There was abundant oxygen in the thermocline
and probably sufficient to support fish down to the 50=-foot level. This
condition makes it possible for cold water fish to survive in Gull Lake, there
being a rather extensive layer of water between 30 and L5 feet which is low

in temperature {52 - 69°F.) and high iz oxygen.
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The water in Gull Lake is moderately hard (liethyl

113-150 D.7em.) and stronsly allmline (pH 7.h-8.L).

ange Alxalinity

Thess conditions as to

hardness and alkalinity are very favorable to good fish production.

Moderately hard waters are usually much more productive than soft waters

and, also, alkaline waters are usually much more productive than acid waters.

The abundance and kinds of water plants are dependent upon the ahove

cmiicel factors as well as on favorable physical conditions such as type of

bottom, wave action, etc. A list of the plants collected and their

aporoximate abundance in Gull lLake is presented in the following table,

Common Name Scientific Name Abundance
Waterweed (Anacharls canadensis) Few
Water marigold (Megelodonta Beckii) Few
Horawort (Ceratophyllum demersum) Common
Horsetsil (Equisetum fluviatile) Few
Weter milfoil (Myriophyllum sp.) Common
Bushy pondweed (Najas flexilis) Abundant
White water 1lily (Nymphaea odorata) Few
Yellow water 1lily (Huphar advena) Few
Iarge-lsaf pondweed (Potamogeton amplifolius) Cormon
Pondweed (Potamogeton gramineus var. graminifolius f. Common
myriophyllus)

Floating-leaf pondweed (Potamogeton natans) Few
Pondweed (Potamogeton strictifolius var. rutiloides) Rare
Sago pondweed (Potamogetorn pectinatus) Cormon
Clasping-leaf pondweed ! Potamogeton Richardscnii) Few
Whitesten pondweed (Potamogeton praelongus) Common
Flat-stemmed pondweed (Potamogeton zosteriformis) Few
Three-square (Scirpus americanus) Few
Softstem bulrush (Scirpus validus) Few
Bulrush (Scirpus sp., ) Few
Common Cattail (Typhe latifolia) Few
Eladderwort (Utricularia wulgaris var. americansa) Few
Wild celery {Vallisnerie americana) Cormon
Musk grass §Chara) Abundant
Musk grass (Nitella) Corrion

Gull lake is well supnlied with submerged vegetation from the edge of the

sand and gravel shoals to depths as great as forty feet.

The mos*% productive

areas are in the southwes®t end where broad shoals extsnd far outwzrd and

nlants may be found all the way acr~ons the lake from Idlewild to Crescent

and Willow Beaches. Imergent and flusting vegebtation occur onrineipally in
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the shallow bey supplied by water from the Miller Lake inlet. The vegetation
"in Gull Lake is sufficiently abundant to be of considerable importance to
the fish populations., The plants provide efficient food and shelter for
small organisms, thus increasing the abundance of fish food both directly
and indirectly. They also protect young game and foragse fish from larger
predacious forms and, in this way, aid in maintaining a balanced population.
Some fish also require plants for spawning.

The plankton in Gull Lake was of moderate abundancs at the time of the
survey., It was principally zooplankton (water fleas). Plankton is a term
applied to minute organisms that are free-floating in the water. They are
important food for young fish and also for the adults of some species such
as the cisco and bluegills.

The greatest variety and abundance of fish food organisms was among the
plants. Here snails and scuds (fresh-water shrimps) were common. However,
water mites, mayflies, dragonflies, damsel flies, alder flies and midge
larvae were frequently found., On the sand and gravel bottom scuds were most
comon. Snails, water mites, mayfly nymphs and larvee of midge and other
insects were less frequent. In the marly bottom of the shoals snails,
mayfly nymphs and midge larvae were most common. The larvae of the plankton
midge SCorethra) and the common midge were abundant in the deeper zones of
the lake; rmszels and aquatic earthworms were common, and often snails and
zlder fly larvae were found.

These organisms are a vital part of the productivity of & lake and are

common food for maiy species of both game and forage fish.

3
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varty in order to get so
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Fish collections vere made by the survey
idea of the kinds, sbundarce and condition of the fish presernt. A list of
the specics of fish found or reported for Cull leake, their relative abundance

azi the recont plartings of game fish are given in the following teble.
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Species Abundance Stocking (1934-10L0)
GALE FISE
Lergemouth bacs Corzaon 22,900 fingerlings
3L8 adults
Smellmouth bass Commacn 19,200 fingerlings
Northern pike Tew Hone
Vialleye pike Few None
Yellow perch Very conmon 114,800 fingerlings
Rock bass Common None
Bluegill Comraon 872,000 fingerlings
YPumpkinseed ‘o ces

Green sunfich

Longz~-carca sunfish

Cisco
FORAGE FISH

Commnon shiner
Black~noced shiner
Pleck-chinned shiner
Straw-colcred shiner
g-ncsed shiner
¢Rosy—faced shiner

x5

viortrern weed shiner
Blunt-ncsed minnow
Horny-headed chub

Creek chub
lLog perch

Johnny darter
Iowe darter
Rainbow darter
Least darter
Silversides
Menone killifish
Tadpole cat

Brook stickleback

uddler
CCARSE FISH

Common sucker

Yellow bullheed
CBNOXICUS FISH

Long=-nosed gar

Dogfish

Very ccrmen
Rare
Cormaon

Comwmon
Common
Commion
Few

Very conmon

Cormon: at outlet

Few
Abundant
Cormion
Cormon
Cormon.
Few
Aburdant
rew
Cormon
Rare
Reported

Cormmon
Common

Common
Reported

Mone
None
None

¥Collected by G. P. Cooper in 1935.



Yellow pereh and green sunPish sprpear e he the rest ahundant of the
“leven geme fisnes present inm the lake. Both lerge- and srellmouth bass

hluegills, this specices may be

snhould e atle to support a fairly large pomulaticn of the predecious game

ot

wn

fish, at lesa

in the choal portions.

The common sucker end yellow bullhead were the only coerse fish present.

0n

Dogfish and long-nosed gar ere reported to be fairly common, although never
numerous.
Scale samples were token from all of the game fish collected for the

purpose of deternining the age and growth rete of each fish. The results

of this study are gsiven in the tatle below.



Hamber Average

af sotel length average weight
Species Agev  specimens  in inches Founds ncEs
Smallmouth bass 0 1 2.3 ‘e 0.2%
I 1 7.1 e 2.7

11 1 11,2 coo 1.1

TII 3 154C 1 €.7

IV g 1.1 1 5.5

v L 15.7 2 1.1

VI 1 16,8 2 12.0

vII 2 17.2 2 12,.t

VIIT 1 17.2 2 13.C
rgemouth bass 0 7 2.1 ‘oo 0.09

I 19 6oL, ces 1.9

1I 2 8.6 . Ll

111 L 10,5 ces 8.t

IV 2 11.6 v 12,6

Vi 2 lbul -1 7.0

Rock bess I 9 2.7 . 0.2
11 8 Loy . 0.9

11z 3 5.5 - 1.7

Iv 5 7.4 cee L5

v 1 8.L ves 6.2

VI L 94C .o 9.8

VIX 2 10.6 e 13.6

VIII 1 10.8 ces 1.9

X 1 11.0 oo 1.0

Bluegill I 5 2.6 cee 0.2
1I 5 L0 eee 0.7

111 7 5e9 o 2.2

17 1 7.5 ces L8

VI 1 9.0 oo 95

VII 1 9.0 .o 9.l

green sunfish IIT L 5.2 ces 1.9
v H 7.).; s SOLL

Worthern pike v 3 27.2 L 3.2
7 1 3[',;1 9 LL.E

Perch 0 1 2.6 ces 0.1
II 12 647 cee 1.9

IV 2 8.2 ees Leé

VII 1 1Ll 1 e

Cisco T 1 7.6 ves 2.1
TI1I 3 G.C ‘e 3.8

¢ﬁgr determinations by W. C. BReclmen.
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Samples of fish taken for growth refte studiez were probebly adequate
except in the case of the cisco and the northern pike. While several dozen
o

fish of & species may not be considered enough for a complete shtudy of
b J & Y J

growth rate, the trend of growth is generally clear from a sample of this

¢

gize. In general the growth rate of the game fish in Gull Lake is about
equal to the tentative averages established for the state.

The growth of the northern pike is gocd. One specimen in its sixth
summer weighed over nine pounds. Smallmoutl. bass reached legal length
during thelr third summer of life, rock bass during their fourth or fifth,
bluegills during thelir fourth or fifth, green sunfish during their fourth
and yellow perch during their seccend or third.

A study of the general creel census data since 1928, taken by the
conservation officers, shows the bluegill to be the game figh most commonly
ceught. However, most of the reports were made from winter catches and
mey not represent the yearly take. ILerge- and smallmouth bass es well es
yellow perch appear frequently in the creel census records.

Spawning facilities are certainly adequate for both large« snd smallmouth
bass, bluegills and rock bass, on the varied end extensive shoals. However,
conditicngs in this lake are, for the most part, generally more favorable to
smallmouth than to largemcuth bass. Perch likewise find an abundance of
room to spevm on the extensive weed beds. The spavming grounds of ncorthern
pike are almost surely limited to the two or three small bays and to the
inlets and outlet streams. Pike may run the inlet streams and spawn in

Ry

the lakes above. Their ability to meintain a limited populstion in Gull

e

.C

w

Laixe 1s evidence of the adeguacy of spawning facilities since this spec
nas not bsen plarted. Ample protection is found for the young of all species

i

in the extensive subnerged zone ol plants borcering the shoals.
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lianegenent Suggestions -
1. T
7all Lakxe is at present in the "all other lakes™ classifiéétion and
our investigations have shown no good reascn why this should be changed.
The rather extensive zone of comparatively cold water with an abundant
oxygen supply makes a considerable portion of this lake suitable for cold
water fish the year around. We believe that trout will live and thrive in
this lake and recommend an experimental planting of 2,000 (8-10 inch) lake
trout and 3,000 legal size reinbows. It is very probable that earlier
‘plantings of lake trout were unsuccessful, largely becsuse they were
introduced as fry, unable to escape the large population of perch and bass.
All trout plantings should be made in the fall just before ice forms, since
the predacious species are less active and naturally feed less extensively
et that time. Since there are no known spawning facilities for rainbow
trout, and possibly limited spavming grounds for lake trout, regular
plantings will probably be necessary every two or three years. The size
and frequency of plantings can only be determined after watching and checking
the effectiveness of the original experimental introduction. This experiment
will be followed out by the Institute.
Since most of Cull lake is far more suited to smallmouth bass than
largemouth bess, it is orly logical that smallmouth should be encouraged

and all stocking of largemouth be discontinued. It should not be necessary

to stock smellmouth because there is a great abundance of spawning grounds

or this species. Perch, bluegills and rock tass likewise have adequate

Ty

natural spavning f{acilities and will maintein themselves to the full
capacity of the lake withcut stocking. Cisco, rock bass and northern

vike are present in moderate abundance, which is evidence that these speciss
can maintain themselves by racural propegation because they have not been

planted in the lake.
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¢ have reason to believe thet a combination of trout, cisco, perch,

1lmcouth vess and bluegills 1 this lake. However,

proven by & fair t nzzested above.
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or parecite contrel

the smallmouth bess be.

(&)

, ere infested

[}

taken, and many of the largemouth

vith the bass tapeworm, but unfortunsztely there is no oractical means of

N

controlling thic paresite once it is established in & lake. It may be
necessary to make some future plantings of smallmouth since it is knowmn

that this taveworm nrevents the normal developmernt and release of the eggs.
any fish tecome entirely egg-bound. Fowever, ycung-of-the~year largemouth
and, to a less extent, smallmcuth were teken in meny of the seine hauls

made by the survey party. This indicates that, in spite of the heavy tapeworm

infestation, both species

of bass are reproducing successfully.,

The extensive bed of water plants takes care of the cover needs of

the fish pretty well. HNo shelters ars recommended, although some good might

be derived from them. The cxtensive use of boats, btig and small, would

limit the use of shelter devices to the areas along the drop=off, and this

already adequately sunplied with cover.

The present arrengement of controlling the water level in the lake

seems to be for the hest good of those concerred. Fluctuation should be
prevented as mucl «s pcssible in the interest of the (isheries.,
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