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Crystal, '!:luck, Loo:!1 ( Cr-<Jstaloon) and Eud Lakes are located in 

E.'vergreen and Crystal Tovmships in the southeastern part of :.1ontcal:n 

Gounty. '.!.'heir specific locations are as follows: 

Lake •rovmshin 'T' ~. R. sections 

C:rJstal Crystal 10 N. 5 w. 7, 8 , 17, 
Duck Crystal 10 N. 5 n. 10, 11, 15 
Loon Evergreen, Crystal 10 N. 5, 6 w. 7, 12 
Mud Crystal 10 :':r. 5 w. 8, 9 

18 

The lakes all lie within an area of about ten square miles, in the 

Grand River drainage. They are approximately 8 miles southeast of Stanton 

and 7 rn.iles northwest o:f Carson City. 

l.1aps of the lakes showinr_; shoreline, contours, and bottom types 

Y;ere prepared by an fostitute part'J during the winter of 1940-1-Jl. In 

the follovrin;; swr,er fi sb. vrere collected and a regular biological inventory 

vm.s made. .Lhe dates of the various investigations are gi. ven belavr.~ 

q PersocL--iel of the variou3 pa.rties were as follovrs: 
-~a:9::iin; party: G. F. Perr;, leader; Lyle Newton, Oscar Jasmin, assistants. 
Fish 9arty: W. c. 3eck:rn.an, leader; Lee Anderson, Pat Galvin, anci 

Donald Thomas, assistants. 
I:wentor.1 party: John Funk, leader; .2.'ugene Roelofs, anci Stanley Lievense, 

assistants. 



Lake 

C~.rstal 
Duck 
Loon 
Mud 

2/10/41 
2/20/41 
2/22/1..µ 
2/13/41 
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.:.sh collected 

6/23-27/41 
6/19-21/41 
6/25-26./41 
6/25-26/41 

-Inventoried 

7/28-30/41 
7/31/41 
7/26-28/l_µ 
7/30/41 

The cooperation of Dr. Carney in providing a ca.?!lp site for the 

invento!"'IJ part;,r is here by gratefully acknowledged. 

Extensive industrial use of these la2:es in the past seens improbable, 

hov;ever. .at present, several oil wells are located on or near the rri.argin 

of Duck Lal;:e. All of these lakes are said to have furnished good fishing 

in the past but a ~errcral fallinc off in the catch in recent years is 

reported. llud and Duck Lakes both winter kill quite frequently. 

Accessibility and Development 

The lakes are all readily accessible by good gravel roads. Crystal 

Lake is one of the best knovm resort lakes in this section of the state. 

There are over 200 cottages along its margin besides the Village of 

Crystal on the east shore. Facilities for swimming and boating are 

excellent, and hotels, resorts, and boat liveries are numerous. Loon 

and Duck Lakes have so~e resort development. ~,vimming ~s good in Loon 

while Duck is reported to provide fine duck hunting. '.L'he use of the 

three snaller lakes is, no doubt, greatly increased by their proximi-bJ 

to Crystal. These lakes as a group are certainly of considerable 

potential importance as public fishin6 waters. 

Physical Characteristics 

Jome :Jf the physical characteristics of the lakes are given below: 

Laks Area Max. del'th l.~x. len12th = lax. width 

Crystal 724 acres 70 ft. 1.48 mi. 1.02 mi. 
Duck 306 acres 9 ft. 1.16 mi. 0.69 mi. 
Loon 63 acres 53 ft. 0.47 mi. 0.28 rtl. 
:,fad 127 acres 3 ft. o.68 mi. 0.49 mi. 
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Geological Origin 

Dr. r. D. Scott in his book, "Inland Lakes of Hichiga.nn, says of 

the geological origin o:f Crystal La}::e, 11 The glacial formations have a 

north-south trend in this locality ancl the lake lies in an irregular 

m.orainic depression that originally consisted of several basins. 'l'his 

depression is situated on the edge of a sandy moraine which gives vray to 

a till plain just east of the lake. 11 

The four lakes illustrate in a striking vray different stages in the 

11 life history" of lakes. Theoretically, a lake originates as a water

filled depression in the earth. This depression gradually is filled in 

by silting, the accu.i-nulation of' plant debris, etc. The lake becomes 

smaller and shallovrer, gradually evolving into a swamp or bog, and finally 

dl°;'.r land. Cl°;'.rstal and Loon Lakes are deep and have extensive areas of 

open water, although eac11 has a considerable deposit of peat on the 

bottom. They are middle-aged and still have a long life before them. 

Duck and l1lld, on the other hand, have filled up until they are quite 

shallovr. Plants can grow all over the bottom and the amount of open 

water has been materially reduced by the encroaching vegetation. The 

extensive plant growth vlill greatly speed up t.~e filling process. The 

life of such lakes is generally quite short. 

Drainage ~ Tributaries 

Crystal Lake has one small inlet stream and in turn drains into 

Mud Lake. The water supply of the other lakes is received chiefly fron 

run-off and seepage. 1he entire drainage basin of the four lakes probably 

does not exceed 7 or o square miles in area. The soil is sandy and 

:,::irod.uces oc1ly faj_ r cro?s. i.:uch of the land is cleared. 

As is shovm in the accor:1.panyinr; sketch map, Loon I.;tke has no direct 

connection Yd th the other three. 1uc 0utlet of Crystal and !rud, however, 



Lake 

Crystal 

Duck 
Loon 

Mud 
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joins that of Duck Lake and runs into Fish Creek. Fish Creek is 

tributarJ to the tlaple River which in turn is a tributary of the Grand. 

Grand River flows into Lake hiichigan at Grand Haven. 

Water level fluctuations are ordinarily not great in any of the 

lakes. A dam has been installed in the outlet of Crystal for the purpose 

of maintaining a more uniform level in the su..rm1.er. It is opened during 

the ·winter. At the ti:ne of the inventory the outlet was dry. 

Physical characteristics of a ~ore technical nature than those 

discussed above are given in the following table. 

Shore Approx. Color 
develop- per cent Secchi Bottom types of 
ment shoal disc shoaI Depths water 

l.Jl 65 10 sand and mar 1, rubble, Marl Clear, 
marl. 

1.54 100 Bottom Fibrous peat. ••• Brown 
1.15 40 9 Marl and sand, marl and Marl, pulpy peat Clear, 

gravel, fibrous peat 
1.51 100 Bottom Fibrous peat, marl ••• Brown 

Shore Development 

The factor of shore developnent indicates the relationship between 

the area of the lake and the length of the shoreline. Crystal Lake, for 

instance, has a shoreline 1.3 times as long as a circular lake of the 

same area. The shore development o. ves some indication of the productivity 

of a lake. A hi6h shore developaent suggests the presence of numerous 

protected bays and coves which are likely to be the most prod.ucti ve parts 

of the lake. The shore development of each of these lakes is rather lov,. 

Shoal areas 

The shoal of a. lake is the area which is potentially able to produce 

plants. The per cent of shoal varies with the anount of deep water in 

the la:ke. The transparency of the water also limits the a."tflount of shoal, 

since 1',i:_::her plants require a certain ar,ount of light. 

colorless. 

colorless. 
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'rranspa rency 

Trarrnparency is measurec. ,:i.th the Secchi disc, a black and white 

disc 8 inches in dia.neter which is lowered into the vrater until it 

disappears from view. The waters of Crystal and Loon lakes were of about 

average transparency for such lakes. The bottom soils are of types vrhich 

may be quite productive if other conditions are favorable. 

Temperature and Chemical Characterist-ics 

-water temperatures are important to fisheries in two ways. First, 

every species of fish has a definite range of temperature toleration and 

an optimum within that range. Trout and other cold-water fish, for 

instance, generally require water below 75°F. while bass and bluegills 

do best in water which is warmer. Second, temperature directly affects 

the growth rate of the fish. Since fish are "cold blooded" animals, 

they are more active and feed more frequently when the water temperature 

is near the upper limits of their range of toleration. 

The che:rnical characteristics of water which are considered of most 

importance in fisheries investigations are the amount of dissolved oxygen, 

the amount of dissolved solids (hardness), and the acidity or alkalinity (pli). 

Oxygen is necessary for most forms of life and 3 or 4 parts per million 

must be present for our game fish to survive. The amount of dissolved 

minerals present seems to bear a direct relationship to the amount of 

aquatic vegetation produced by a lake. Extremes of acidity or alkalinity 

may have a limiting effect on fish and other life in the water. 

The table below gives the temperature and che~ical characteristics 

of the lakes under consideration. 



Lake 

Crystal 

Duck 

Loon 

Hud 
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~I. 0.Alkalini ty pH Thernocline 
Station Location range range Surface Top Bottom 

l Deepest 124-162 7.2-8.3 Depth in ft. ... 15 40 
part of Temp. in op. 82 72 44 
lake ~ in p.p.m. 7.1 8.3 

2 :rear central 128-154 7.4-s.4 Depth in ft. . . . . .. 
de-oression Tenp. in °F. Bo . . . 

D2 in p.p.m. 7.5 . . . 
1 Deepest part 64-67 7.9-8.0 Depth in rt. . . . ... 

of lake Temp. in oF. 81 . .. 
02 in p.p.m. 6.;: . .. 

1 Deepest part 124-188 7.3-8.6 Depth in ft. ... 20 
of lake Temp. in °F. 81 70 

02 in p.p.m. 7.7 6.8 
. . . Northeastern 173 8.1 Temp. in °F. 84 . . . 

part ~ in p.p.m. 6.8 

The surface water of these lakes was warn enough to promote good 

growth of warm-water fish. Al though the deeper water of Crystal and 

Loon Lal::es ~~scold enough for trout, the greatly reduced oxygen supply 

would :-1.8.l:e it unsuitable for any kind of fish. Thermoclines were present 

in Loon Lake and in one small depression in Crystal at the time of the 

inventory. 

A thermocline is a zone of rapid change in temperature (½°F. or more 

per foot). This zone di v-ic_es the lake into (1) an upper layer of warn, 

circulating water, and (2) a lower layer of cold water which is shut off 

from all circulation by the thermocline. When this conditio~ knovm as 

thermal stratification, exists, it usually persists throughout tl:e summer 

months. Since the lower layer is sta[~nant, decomposition of organic 

matter in the bottom denosi t 7:1:- reduce the supply of dissol-ved OX'Jg;en 

to such an extent that the lower strata of water become uninhabitable 

for fish and most other organisms. In Crystal Lake the true thermocline 

occupied only one s,--1all 11 pot-hole11 depression near the south shore; 

however, the water in the main basin showed a considerable change in 

0.9 
... ... . .. 
. .. . .. . .. 
35 
.54 
0.3 
. .. . .. 

Bottom 

60 
42 
0.2 

51 
62 
0.2 

6 
78 
6.7 

.52 
51 
o.o 
. .. . .. 
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te:-1psrs.ture between surface and bottom and the oxygen supply was reduced 

in the deeper vrater (3.9 p.p.m. at JO feet). 

The water of C:r-,;stal, Loon and 1:lud Lakes was moderately hard 

(M. o. Alkalinity 124-188 p.p.m.). This is about average for productive 

lakes in the Lower Peninsula. In Duck Lake the water vre.s moderately 

soft (M. o. Alkalinity 64-67 p.p.m.). Productive lakes usually have 

soraewhat harder water. All of the lakes were slightly to strongly 

alkaline (pH 7.2-8.6). 'i'his is near the average of productive waters. 

Ho evidence of pollution was noted. A certain amount of domestic 

se,,,-age might find its way into Crystal and Loon from the cottages on 

the shore. Even on Crystal, however, the amount would probably not be 

sufficient to have any harmful effect. There are several oil wells on 

the shores of Duck Laie--two right on the margin. These have been blamed 

for the winter kill and other difficulties on this lake. However, at 

the time of the survey, there was no evidence of salt water, oil, or 

other feleterious substances getting into the lake. 

Biological Characteristics 

~-;.qua_:'~i c Plants 

The relative abundance of the species of plants collected in the 

four lakes is given in the follmving table. 



Species ,fr' 
Yfa terweed A.nachari s ca.nadensi s) 
"!iater shiel Brasenia Schreberi) 
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Swamp loosestrife Decodon verticillatus) 
Square-stem spike rush Eleocharis quadrangulata) 
Spike rush Eleocharis equisetoides) 
1Vater milfoil ioph llum exalbescens) 
Water milfoil 1 rioph llum sp.) 
Bushy pondweed Najas flexilis) 
Bushy pondweed Na·as marina) 
White vra ter lily Nymphaea odora. ta) 
Yellow water lily Nuphar advena) 
Yellow water lily Hu har variegaturn) 
Pickerel weed (Pontederia cordata.) 
Large-leaf pondweed (Potamogeton am)lifolius) 
Pondweed Potamogeton angustifolius 
Pondweed Potamo eton foliosus var. marcellus) 
Pondweed Potamogeton Friesii) 
Pondweed Potamo eton gra.:m.ineus 
Pondweed Potamogeton gramineus 

var. graminifolius) 
var. graminifolius 
f. m io h llus) 

Floating-leaf pondweed (Potamogeton natans 
Sago pondweed (Potamogeton pectinatus 
'ifoi testem pondweed (Pota.mogeton praelong,-us) 
Flat-ste:nmed pondT1eed (Pota.mo6eton zosteriformis) 
Duck potato (Sagittaria latifolia) 
Big bulrush (Scirpus acutus) 

Three-square bulrush (Scirpus a.rri.ericanus) 
Great bulrush Scirpus validus 
Common cattail pha le.tifolia) 
Bladderwort Utricularia vulgaris var. americana) 
Wild celery Vallisneria america.na) 
Yvild rice (Zizania aquatica va.r. ang;ustifolia) 
Musk grass (Chara sp.) 

Crystal . . . 
Rare 
Rare 
. . . . . . . . . 
Rare 
:tare 
Rare . . . 
Rare 
Rare ... 
Rare . . . 
Few . . . 
Rare 

Rare 
Few 
Few . . . . . . 
Abundant 

Fev1 . . . . . . 
Rare 
Rare . . . 
Abundant 

~ Determinations by B. M. Robertson, 1J. of 1ft. Department of Botany. 

Duck Loon :.:ua . . . Rare ... 
Fevr . . . ... 
Comm.on . . . ... . . . . . . ... 
Fevr ... . . . . . . ... 
Rare . . . ... . . . Abundant ... 
Common ... Rare 
Co:mnon ... Few . . . Few ... 
Common ... Few 
Abundant . . . ... 
COI!lll10n Cornrn.on Ra.re . . 
Common . . . ... 
Few ... . .. ... . .. Rare . .. Rare ... . . . Rare ... 
Few ... Few 
Rare ... Few 
Rare Common ... 
Rare Fevr ... 
Rare . . . ... 
Abundant ... Very 

abundant ... Comr.ion Common ... Few 
Rare ... . .. . . . ... Few . . . . . . ... 
Cor:rrrion . . . ... 
Common Common Few 
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Duck Lake was notev:orthy for the great a._rnount of vegetation it 

contained. Twenty species were collected, half of which were comm.on 

or abundant. Eleven or t-welve species, several of vrhich were coIJlElon 

or abundant, were four._c. in t;1e other lA'.-:r;s, 

The productivity of lairns with a limited anount of shoal such as 

Crystal and Loon is likely to be in proportion to the a~ount of vegetation-

the more plants in sucl1 a ht.:.:e the better the la:-ce for fishing. The 

si t-uation ::iay oe quite different, however, in shallow lakes like Duck 

and Iiud, Such lakes T0.8.Y be quite productive. The abundant vegetation 

encourages lar6e quantities of fish food organisms and the photosynthetic 

activity of the plants may keep the water well supplied with oxygen in 

the summer. 'fhe critical time is likely to come in the winter. ·,r~nen the 

ice is covered with snow for long periods, plants die down. Respiration 

of the organisms and decomposition of organic matter in the bottom deposit 

:nay e:;d1aust the supply of o:-cy-gen in the limited amount of water present. 

Under such conditions the fish suffocate. This has occurred at least 

tvdce (1936, 1940) in ])Uck Ls.ke and ma;t have occurred unnoticed in Mud 

Lake. 

Fish Foods 

Plankton (rtlcroscopic or nearly mcroscopic plants and animals which 

floG.t free in the i:1ater) is i:T:Jorta:r'c because it is the chief food of 

ver;; young fish and. o--': :n.any lar;;er fish food organisms. Bluegills and 

certain other ga_rrte fish live largely on plankton at times. Durint; the 

interval of the inventories plankton was abundant in Crystal Lake, 

nod era tely abundant in Loon and quite low· in Duck. The very sha.llovr 

·water wade it impossible to sanple the plankton in Uud lake. T'ne lmoym 

variation in plankton populations from weel: to week and from place to 

place makes a few samples of this nature only valuable in a general way. 
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S~aples of insect larvae and other fish food organifiluS were collected 

fron the aquatic vegetation and from t."1-i.e bottom at various depths in the 

four lakes. A sU11L:1ar; of the results of this investigation is given in 

the table below. 



Crystal 
Shoal 

Depth range (ft.) l½-18 2-21 
Depths 
50-65 

2 Number of samples 4 7 
1~verage area or weight 4 1/4 lb. ½ sq. ft. ½ sq. ft. 

__ B_o_t_t_o_m_ty..:..::;p_e ____________ M_ar_l ___ ~•, M., P. P., S -~ P. P. , M~ 

Organisms 
Flatworms (Turbellaria) 
Aquatic eurthworms 

( 01igoohaota) 
~eeches (Hirudinea) 
Snails (Gastropoda) 
Clams (Peleoypoda) 
Scuds (.Amphipoda) 
Water mites (eydraoarina) 

Mayflies (Ephemeroptera) 
Dragonflies (Anisoptera) 
Damselflies (Zygoptora) 
i<'ish flies (i~europtera.) 
Caddisflies (Trichoptera) 

Beetles (Colooptera) 
Phantom midges ( Core·thra) 
Ylidges ( Chironomidae) 
Other flies (Diptera) 
True bugs (Hemiptera) 
Crayfish (Decapoda) 

~ R. = Rubble 
G. = Gravel 
s. = Sand 

P.P.= Pulpy peat 
F.P.= Fibrous peat 

M. = Marl 

• • • 

Few 
Abundant 
Rare 
Few 
Few
oonunon 
Rare 
Rare . . . 
F'ew-
common 
Rare . . . 
Common 

. . . 
Few 

Rare 
Rare 

Rare 
Rare 
Few 
Few 
Rare 

Common 
Rare 
Rare 
Rare 
Few 

Connnon 

Abundant 

Rare 
Rare 

. . . 
• • • 
• • • . . . . . . . . . 
... . . . . . . . . . 
• • • 
Rare 
Few 
• • • . . . 

Duck 
Shoal 
½-6 

5 1/4 lb. 
F.P • ..t, 

Rare . . . 
Few 
Abundant 
Rare 
Cormnon 
Few 

Few 
Few 
Fevr . . . 
Few 

Few . . . 
Conrrnon 
Rare 
Rare . . . 

Loon 
Shoal 

4-6 
3 

8 lb. 
Marl 

Rare 
Few 

Rare 
Few 
Rare 
Few 
Common 

Few 
Few 
Rare 
••• 
Few 

Few 
. .. 

1½ 
l 

l 2 sq. ft. 
S. ,M., G."-' 

Rare . . . 
• • • 
Rare . . . 
... 
Common 
Rare 
Rare 

. . . 
Abundant Rare . . . . . . ... 
Rare . . . 

Depths 
50 

1 
l 
2 sq. ft. 

P.P.{11/ 

. . . 

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

. .. 

. .. ... . .. 

... 

. . . 
Common 
Rare 
• • • 

. . . 

1 
2 

7½ lb. 
F.P .... 1Y 

Ra.re . . . 
Few 
Common 
Rare 
Abundant 
Common 

Abundant 
Common 
Abundant 

Abundant 

Rare ... 
Abundant 
••• 

Mud 
Shoal 

r--
1 

-½ sq. ft. 
F.P.,¥ 

... ... 

... ... ... 
Ra.ro 

Ra.re 

... 

... 

. .. 
Rare . .. 
... 

I 
1--' .... 
I 
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P'ClO<i organisms were fairly abundant in the shallower water of Crystal 

Lake. Sne.:Us ac1c1. :nide;e larvae were most numerous on the vegetation and 

mayfly n.yr,.phs, beetle larvae and midge larvae in the botto::1 soil. Ver:,.r 

little life was found in the deeper water. Vegetation vras so abundant 

in Duck Lake that no ot~er type of substrai7 . .trn. was sampled. Snails, scuds 

and midge larvae were the predominant kinds of organism found. In Loon 

Lake food organisms were fairly abundant on the vegetation (water mites 

and midge larvae predoninated), less abundant in the bottom soil in 

shallow water (:mayflies domi:iant), and rather few in the deep water. The 
a 

vegetation in Mud Lake supported/large and varied population of food 

organisms. Snails, scuds, water mites, dragonf'ly and da,-nself'ly nymphs, 

caddisfly larvae, and midge larvae were all quite nu..merous. Life was 

rare in the botton soil, however. 

Fish Collections 

Fish were collected in the four lakes and estimates of the relative 

abundance of the various species in the population were made. The 

following table summarizes the results. Stocking records f'or 1934-40 

are included. 



Species 
GA.iIB FISH 

Northern pike (Esox lucius) 
Perch (Perea flavescens) 
Smallmouth bass Micropterus dolomieu) 
LargeI!louth bass Huro salmoides) 
Warmou th bass ( Chaenobr-Jttus rlosus) 
Bluegill (Lepomis nacrochirus 
Long-eared sunfish (Lepomis megalotis) 
Pumpkinseed (Lepomis gibbosus) 
Rock bass A.rnbloplites rupestris) 
Black crappie Pomoxis nigro-maculatus) 
Hybrid Pumpk:inseed x Bluegill 

COARSE FISH 
Common sucker Catostomus connersonnii) 
Lake chub sucker Erimyzon sucetta) 
11rullet (Moxostorna sp. 
Brown bullhead Aineiurus nebulosus) 
Yellow bullhead Ameiurus natalis) 

OBNOXIOUS FISH 
Long-nosed gar Lepisosteus osseus) 
Dogfish (Amia calva 

FORAGE :?ISH 
Black-nosed shiner Notropis heterole is) 
Black-chinned shiner Notro is heterodon 
Mimic shiner Notropis volucellus) 
Straw-colored shiner Notro is deliciosus) 
Common shiner Notropis cornutus) 
Golden shiner Notemigonus orysoleuoas) 
Blunt-nosed minnow borh, 1chus notatus) 
Tadpole madtom _(_schilbeodes gyrinus) 
Ifudminnow (Umbra limi) 
Menona killifish (Fundulus diaphanus) 
Johnny darter (Boleosorn.a nigrurn) 
Iowa darter Poecilichth s exilis) 
Silversides Labidesthes sicculus) 

Stocking 1934-uO 
Sma 11:nou th bass 
Largenouth bass 
Walleye (Stizostedion vi treum) 
Perch 
Bluegills 
Sunfish 
Bullheads 
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Crystal 

Rare 
Abundant 
Rare 
Common ... 
Abundant 
Rare 
CoI!llllon 
Fevr . . . 
••• 

Ra.re 
••• ... 
Rare 

Rare . . . 
Abundant 
Common 
Rare ... 
Rare 
Comraon . . . . . . 
Cor!l!ll.on 
Rare 

Rare 

3,367 
5,203 

3,160,000 
50,775 
24,060 

156 ... 

Duck 

Common 
Co:mnon 

Fev7 
Rare 
Abundant . . . 
Abundant 
Rare 
Ra.re . .. 
Few . .. 
Ra.re 
Common 
Rare 

... 
Rare 

Abundant 
Few . . . . .. 
Common ... 
Few ... 
Rare 
Rare ... 
Rare . . . 

• • • 
3,550 . . . 
7,000 

11,772 . . . 
300 

Loon 

... 
Common 

Com.rnon . .. 
Abundant . .. 
Co1mnon 

. .. 

... . .. 

... ... 

. .. ... 
Few 

Rare 
Rare . .. 
COil1l71Oll . .. . .. 
Rare . .. 
... 

. . . 

... 

. .. 

Mud 

Rare 
Rare ... 
Common 

Abundant 
••• 
Common 
Few ... 
Rare 

. .. 
Rare . .. 
Rare 
Rare 

Rare 

Abundant 
Com.-non ... . .. 
Rare 
Rare 
Few ... 
Few 

Com.1:1.on 

... ... 

... 
3,000 ... 
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All of the lakes supported an abundant population of fish, apparently 

well suited to the habitats each provided. Bluegills were abundant in 

all of the waters. Pumpldnseed and perch were also quite co!!!!lon. The 

larger gane fish were represented by largemouth bass and northern pike, 

tne former being common in Crystal, Loon and Mud, and the latter in Duck. 

Coarse and obnoxious fish were relatively rare. All oft.he lakes except 

Loon hac. heavy populations of forage fish. In Loon Lake minnows were 

only moderately abundant. 

Grune Fish Growth Rate ------
The growth rate of the game species ·was studied. The following 

table gives the average total length of each age class for each lake and 

species. 
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Cr"£Stal Duck Loon Mud 
Nu .. rnoer Hu,.-nber Uumber Humber 

of Average of Average of Average of Average 
.~e,e, speoi- total speci- total speci- total speci- total 

.::,_f)ocies group mens length mens length mens length mens length 
Northern pike I . . . . .. 1 12.4 . . . . .. ... . .. 

II . . . . .. 18 18.9 ... 3 18.1 
III . . . . .. 4 21.1 ... 1 20.9 
IV 2 28.6 1 27.6 • • • . . . • •• ... 

V 1 23 .9 1 22.8 ... . . . . .. . .. 
Perch I 4 4.5 1 3.6 ... . .. . .. . .. 

II 34 6.4 7 5.3 ... 2 5.5 
III 28 6.8 8 6.5 13 6.9 1 8.9 
IV 3 8.2 5 7.2 5 8.7 ••• . .. 

V 2 10.8 4 7.8 3 10.7 . . . ... 
VI 5 10.9 3 9.7 1 10.2 ... . .. 

VII 3 11.2 2 10.6 ... . .. . .. . .. 
VIII 5 10.7 ... . . . . .. . .. . .. . .. 

Srrlallm.outh bass III 2 11.5 . . . ... • •• • •• • •• • •• 
IV 2 11.2 . . . • • • . .. • •• . .. ••• 

Largemouth bass I 4 3.6 . . . ... . .. . .. 1 4.0 
II 10 6.9 1 7.6 9 7.0 2 7.9 

III 10 8.5 10 11.8 5 10.2 12 10.6 
IV 3 10.9 4 12.6 2 12.8 1 13.2 

V 4 12.2 • • • . . . • •• . .. . .. ... 
VJ. . . . . .. . . . ••• 1 13.0 1 14.1 

warmou th bass III . . . • • • 1 6.3 • • • . .. ... • •• 
V . . . . . . l 6.7 ... . .. . .. . .. 

VI . . . . . . 1 8.2 . . . ... . .. . .. 
Rock bass II . . . ••• . . . . . . . .. . .. 2 5.0 

III 2 4.8 5 6.9 ... . .. 6 7.3 
IV 6 5.4 ... . . . . .. . . . • •• . .. 

V 2 8.4 . . . . . . . . . . .. ... 
VII l 8.1 . . . . . . . .. . .. . .. ... 

VIII 1 7.9 . . . . . . . .. ... . .. . .. 
Jluegill I . . . . .. . . . ... • •• . .. 1 2.2 

II . . . ... 2 5.0 9 2.8 1 3.6 
III 10 4.0 21 6.1 ~ 5.7 10 5.8 

IV 34 5.7 19 7.5 9 6.8 11 7.2 
V 1 8.2 2 7.8 1 7.7 9 8.1 

VI ••• • • • • •• . .. 4 9.0 9 8.6 
Long-eared sunfish III 2 4-L~ • • • . . . • •• • • • ••• • •• 
Pump}--,ins e ed I 2 2.2 3 2.4 . . . ... 1 2.5 

II l 2.5 1 3.9 . . . . . . . .. ... 
III 9 5.2 22 5.9 4 6.7 3 6.1 
IV 16 6.3 13 6.8 7 6.6 3 6.9 

V 6 6.7 11 7.3 3 7.0 3 8.1 
1,TJ 3 7.1 . . . . . . . .. ... 2 b.5 

VII ... . . . . . . . . . . .. . .. 1 8.8 
Pwnpl:inseed x 3lue6ill VI ... . . . . . . . .. • •• . .. 1 9.1 

VII ... . . . . . . . . . . .. . .. 1 9.1 
:Black crappie rr .l.- . . . . . . 2 8.7 • •• ... . .. . .. 

rv . . . . . . 2 8.9 . .. . .. . .. ... 
VI ... . . . 1 13.0 . . . . .. . .. . .. 

~Age determi na ti ans by iT. c. Beckman. 
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Al though in so:1e cases the number of speci:nens was not large enough 

to give conclusive evidence, it is believed that, in general, conditions 

in the lakes are well represented. Too few pike were ta.ken from CI""Jstal 

and t~d Lakes to give evidence of the i;rowth rate of the entire population, 

but those studied were gron:ing very well. The fine series of pike from 

Duck Lake gave indication o:r about average growth for the state. The 

perch in Crystal and Loon were making average or better grm•rth as were 

the few taken from Mud. In Duck, the perch were about one year behind 

the average .for the state. Largemouth bass were growing at near average 

rate in Duck, Loon, and Mud, but were about a year behind in CriJste.l. 

Bluegills were doing better than average in Duck, about average in Loon 

and I'.1ud, and. were about a year behind in Crystal. The grovrth rate of 

pu.c~pkinseeds was averase or better for the state in all four lakes. The 

few specimens of other species taken cannot be trusted to be representative 

of the populations. 

Spawning Facilities 

Spawning facilities for bass, bluegills, and perch were abundant 

in Crystal and Loon Lakes. Marshy areas such as are usually utilized by 

pike were limited. Facilities i'or pike were abundant in Duck and Mud, 

however. There was little area in Duck and Hud which meets the traditional 

requirements of Centrarchids, although beds (apparently bluegill) were 

observed in the soft bottom in both lakes. Weedy areas suitable for 

perch were abundant in both. 

Management Suggestions 

At present all of these lakes are in the "all other lakes" classification. 

The results of the survey indicate that C1Jrstal, Loon, and l!ud Lakes should 

retain that designation. It is suggested that the designation of Duck LJlke 

be changed to that of "pike lake". There are several reasons why this seern.s 
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~:.dvisable. Pike are mE:1erous in the lake, they are growing well, and 

::ave ideal spawning facilities. The life of the lake as fishing ·water 

·~ s definitely lirni ted so that the fev-r remaining good years shoulc. be 

cttilized to the fullest extent. Due to the probability of future ·winter 

.cills, it vroulc be best to keep the population down as r:iuch as possible 

to avoid wasteful losses. There are few pike lakes in this vicinity. 

Openin,o; this lake to the early season fishing would provide sport for 

a large number of fishermen at a season vm.en it woulc. not otherwise be 

available. 

Stocking of all species should be discontinued in all the lakes. 

Spavming facilities are adequate and natural propagation should 

therefore be able to maintain the population against any expected fishing 

pressure. ..,L:,o:i. 1,,ake illas"b!e.tes ,rer:, well tAe 9.silit;r e,f a laLe 'be 

~e.e good fi&bi.ng wj tbaut 2rtifieial s boe:J.eiRg if suitable spa.mtlug 

a.peas a1 e Pl eae:!'1'5 w :A:l bhoagl:¼ ett:t 1"8901"8.S SAQ~ill taa:f; :ao plan t::lngs nave 

~ roe de in th~ la.st t.i:a yoa:i.-a, Hte fiet1. popa.lation cw11pares f'avaia:SJ.y 

with tlaat ef drnila1 lttk6e-. Walleyes have been planted in Crystal Lake 

in large numbers but there are no records of any having been ce.ught. 

Further planting would undoubtedly also be useless. The slov, growth of 

the bluegills in Crystal probably indicates that these fish are over

crmvded already. Further stocking would only aggravate the situation. 

Stocking of Centrarchids in Duck Lake woula. be automa. tically stopped if 

its designation is cr.anged to that of pike lake. However, if it should 

again suffer a complete winter kill, restocking with moderate nUi.'TI.bers 

of all the species now present might be advisable. 

Some predators of various kinds were noticed on the lake. However, 

it is probable that their nu...'D.bers are not sufficient to ma teriall~r damage 

the fishing. No control measures are suggested. The fish taken contained 
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some parasites. These in no v-.ray ir!l.pair the food qualities of the fish 

since none of them will attack WJ;Ul. Control of fish parasites is very 

difficult and no measures are suggested. The dense beds of aquatic 

vegetation probably provide adequate cover for the fish. No structures 

are suggested. 

The past practice in controlling the dam in the outlet of Crystal 

Lake seems to have been satisfactory. It is probably necessary to allow 

the water to flow into Mud La.ke during the period of ice cover to avoid 

winter kill there. The do.n~er oi' winter kill in Duck lake could, no doubt, 

be greatly decreasec. if the inlet stream which was diverted by a W.P.A. 

drainage project could be allowed once more to flow into the lake. 

~fowever, the relative value of the two projects must be considered. 

Spawning facilities, as was indicated above, are probably adequate 

and no improvement attempts are suggested. 

Report approved by: A. s. Hazzard 

Report typed by: R. Bauch 
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