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TORCH LAKE

This lake, though not the largest in surface ares, conteins o greater
volume of water than any other of our Michigan inland lekes., It is, in
many respects, similur to the finger lakes in New York State. In beauty
it rates wvery high among the inland waters of the world. e ars told that
on a bronze plaque in Swlizerland gome of the best known lakes of the
world are rated asccording to besuty and that there Torch lake renks third,
being surpassed only by two Swiss lakese. BSome who have seen the three
lakes feel that the Swiss have been over ambitlious, that an unprejudiced
observer would rate Torch leke above elther of these Alpine waters, Truly,
there are no castles to adorn the shore lings of our lake Lut the blue
water and the gentle hills across the horlgzon excel anﬁ man noade adormments.

At sy rate, Torch lelte and 1ts adjoining waters are fust becoming a
Hecca for tourists and resorters. Only one obstacle prevents an even
faster nmovenent toward this ideal summer play-ground; fishing in Torch Lake
is only fair. The fisherman who starts the dey full of hope too often
returns in the evening with little to show for his efforts,

A survey was made of this luke in the summser of 1931 by this institu-
tion, with the moral and financial suvport of the Michipan Division of the
Izank Walton League. This report presents, in » general war, some of our
findings and also our recorpendations to improve the fish life in Torech
Lake. It is hoped that eventually this lake mey Le known, for its fishing

as well as for its beauty.
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Previous Several investigations of Torch Lake have been nmade
investigations prior to this time. A state party made an examination

of the lake on August 17 and September /i, 1883, and re-
ported in the manmusoript "ixemination of Waters” (field Noc. 17) & depth of
320 feet and the following species takens lake trout, whitefish, herring,
lawyer, perch, suckers, deep water cobtus. The most recent was that of
John Van Qogben and Walter Xoelz in 1923, This ressarch was undertsaken
primarily for the purpose of colleoting data on the distribution and ecology
of fishes belonging to the whitefish and herring groups They say of Torch
Lake:

"The survey was continued on Torch Lake in Antrim County until August 9.
Toreh Iake is elghteon miles long with an average wldth of less than two
milea and has the dlstinetion of being the longest, and probably the deepest,
lake in the state. It is surrounded by an extensive range of relatively
high ridges or terrmces, which in several loocalities are bro.d and very well-
markeds In the best development of the terracing there are two terraces
whose faces are so bold as to give an alnogt oliff-like anpearance to the
shore~line, Observations on the topography of the lake bottom, which were
confirmed by residents of the locality who had knowledge of the old Federal
Hydrographio Survey of the lake indioate that most of the lake conslsts of
a deep bagin, the oross smeotion of which shows about the same degree of
curvaturs as that of the bowl of a spoon. The maximum depth found by us
was about three hundred feet of{ Camp layowWent~Ha. This depth dropped to
4two hundred and seventy-five feet of £ Clam Hiver and to two hundred and
fifty feet northesst of Deepwater Point. At the south end of the lske the
basin congtricts into a narrow channel whioh runs near the west shore to
Toroh River. This central besin appears to be surrounded by submerged
terraces like those which hem the lake shores. The first is narrow and runs
to a depth of about twelve feet., The second is overlain by forty-five to
fifty feet of water snd in at lesst two localities broadens into an extensive
table land, the one off Clam River and the other between Alden and Torch
River Rridges The transition to the deep water basin is everywhere abrupt,
even precipitous (off Deepwater Point a drop of one hundred and seventy-five
feet was encouniored in the distance of less than a rod). The submerped
terraces are sandy and are comparatively free from roocky stretches or even
gonttered boulders and water~vegetation is rares The bottom of the deep
trough is clay, mixed often with marl, 7The same speoles of food-flshes
which inhabit Flk Lake occur also in Toreh, though the pame snecles are not
equally abundant, relatively, in bBoth. Their bathymetrio distribution is
also about the same. In Elk Lake depths of more than cne hundred and fifty
feet were not explored but in Torch lLake nothing was ever taken at greater
depths, (except herring). Shiners and food fishes of the year were nowhere
common but were not so rare as in Elk lake, TFrom casual examinations of
stomachs it appears that the leke herring, the most cormon of the deep-water
forms, provides the main source of food for the mackinaw-trout.”
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Survey of 1931

Acknowledgments e are indebted to ¥r. Roberts of the Hellaire Bank
for having provided free, an ideal camping sitej to

Dan Berg for having furnished a power boat for our works also to the many

resorters and local residents whose interests in the leke and the work

kept the survey party continually inspired.

Loocation ' TPorch Lake is looated in the western part of Antrim
and size Countys At its northern end it is less than & half
mile from Grand Traverse Bay, bub the two bodies of

water are not conneeted at thieg point. The lake liesg in & north and
south directions It extends into the northwest tip of Kalkaska County.

An socurate survey of the lake indiomtes that it has a shoreline of
slightly over L2 miles. It extends 17.6‘mileé from north to south, and
has & midechannel length of almost 19 miles. The average width is about
1.65 miles, The lake is namrrowest at the north end and widest just north
of Alden near the gouth ende The maximum width is 2.35 miles. The surface

erea is 19,286 acres or about 28,5 squere miless

Inlets and Aside from a few very small intermittent inlets, Torch
outlets » Lake has only two streums emptying into ite One of
these is Spencer Creek, a small trout stream, which
empties into the lake at ilden. By far the most important inlet is Clam
River. It enters Torch Lake on the east side, a few miles below the center
of the lake. Clam River carries water from the Intermediate ohain of lakes,
from lake Bellaire end from Clam Lake., It is undoubtedly one of our shortest
streams, being only several hunired feet long, but it drains a rather large
area and has a oconsiderable volume of water at all times of the year. The

lskes above it tend to keep this flow fairly constant and the level of the
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gtream fluctuates much less than is comaon in most streams of similar
volume. Any of the boats on Torch and adjoiming lakes can pase up or down
this river. A road cpfsaes it near 1ts mouth but a swing bridge is in
operation hers,

The outlet, Torch River, is located at the southwest corner of the
loke, This stream, too, iz large enocugh to permit the toarts to pusgs through.
It is slightly over two miles long, and empties jnto Round Lake. The entire

system dreins, eventually, into Grand Truversge Bay ot Tlk Papids,

Pollution Ho study was made of the discharge of wastes from the surmer
residences or from the village of Alden, or from any towns
or cottuges along the lakes draining into Torch lake through Clam River.
However, the water is very clear and appears to be umisuelly clemn. It is
doubtful whether any pollution will be found here. Certainly none is pre-
sent or likely soon to develop which would be injuricus to flsh lifes In
fact a considerable amount of sewage or other rich organic pollution would
probably increuse the fish production, however disadvantageous this might

be from other standpoints.

Use of Torch lLake has an extensive resort development along the
water south snd enst sides. A number of stores and summer hotels

are found along the shore as well as several small tovmas.
The largest of the villages is Alden, locsted near the south end of the
lake. Fastport iies at the extreme north end of the leke, Other small
communities inoclude Torch Leke Village, Torch River, and Clam River (formerly
Helena). Torch Leke Village {formerly Brownstown) was once a thriving
little communitys By 1870 & sawmill was in operation here. Logs from the
neighboring region were floated here, cut up, transported across the narrow
neok of land and shipped via OGrand Traverse Ray. Today a few scattered

buildings remain snd hundreds of water logged slabs in the luke show where
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the mill once operated, Alden, settled in 1870, was also a thriving little
town in the logging dayse Today it depends entirely upon resort and tourist
trade, and to some extent upon the surrcunding farms, .

i YalieCeAs ocamp, & Boy's camp, and a Girl's camp are found along the
eastern shore of the lake. 4 yacht olub has its club house on & prominent
point. ¥amoh Sunday, during the sunmer, races are held here and & number
of ssils can be geen moving along on the blue walor,

Boating is carried on exbtensiwvely. Fishing 4is also indulged in %o
8 oonslderable extent.

Camping sites for the touwrist are available as well as rooms or cotw
tages, and boats, fishing tackle, and puides can be obtained along the lake.
Fishing will be more extensive when the supply of fish in the lake has been

incresseds

Temperature  This &ay be regarded as a cold weter lake, Even in the middle
of the summer, those who swin here realize that the temperature

is lower than that of most lakes. Remdings on August 10th (air temperature

85°%) showed the surimoe temperature to be 68° Fahrenheit. At a depth of

Lo feet it was 66%, at 60 Pest it was 59°, and at 80 feet it was L9°. The

water below 100 feet in depth wes quite cold, ranging from LL® to 12°,

On August 8-18, 1888, the old survey party obt;ined similar temperasw
turegs 67° o 69°% at the surfuce, and 3a§° (impossibly low) to bﬂo et the
bottome

The wmter near the gurface, though slightly colder than in most lakes,
is sulted to such warm water fishes as small-mouth bass while the deeper
water is ideal so far as temperature is comcerned, for lake trout, whitefish,

herring, and other cold water speocies.

Oxygen Although oxygen is usually low at or near the bottom of our

lakes, Torch lake is an exception. It has & large amount



wbou

of oxygen at all deptha, even at the very bottom. ILittle deocay takes
rlace here and wave action is great, These facéora are very likely row
spongible (at least in part) for this condition. Oxygen at all depths is
quite desiyable. It means that, other sonditions permitting, the fish can
use the entire lake. NHets set on the bottom in the deepaest part, showed

that oold water fish are found here at a depth of almoat 300 feet.

Other chemiocal In many ways the water was found to be almost uniform
conditions from top to bottom, although the fall turnover had not
yet taken place. No carbonedioxide was found at any
depths The water is a 1ittle softer than that of the average lake so far
investigated by our institutuions It is alkeline at all depthss Analyses
of conditions other than those mentioned here were not made, Our resulte
indicate that, so far as oxygen, carbou dioxide, hardness and dkalinity

are coneerned, thelake is very well suited for fish life.

Depth The leke bottom has several terraces of flat shelves,
with a deep trough ruaning thru the center, It 13 gquite

uniform in a north and south direction, but gets shallower to the south

oende This trough, if it once oxisted at this end, has probably been

filled in gradually, by wave and current action,

The shoal area is generally wide, especially near the sgouth emd, but
at some points, such as Deep Water Point, the sharp drop is only a few fest
from shore, ‘The slope at the dropofl is generally very steep, - maximum
depth of 297 feet was found, in the 1931 survey. The 1888 survev reported
the waximm depth of phe lake as 320 feet, and the 1923 survey reported
330 feet off Camp Hayo-Went~Ha in the northern part of the lake. The
trough, for almost its entire length has a depth of over 200 feet, generally

between 250 and 297 feet.
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Bottom The bottom on the shosl area is cohiefly sand. Boulders and
gravel are present along mogt of the eust and west shoreas

The bottom in the desper areas is of soft, stlcky blue clay, often mixcd

with gone marl. Marl is also present in some nlasss on the alope,

Vegstation Unfortumately, very few weed beds are present in the lake,

A small amount of nwuskgrass is found on the shoal ares, hut
even this botton weed is generally quite spurse where it does ccour. Some
pond weede are found on the slope, especlally along the west side, Almost
all the fish seen in the lake by our party were found near ths few weed
beds which do oocur. The bteds usually provide good fishing for warm water
fish, partlcularly for perch,

One of the resorters, YMr. Cs £, Monnier, hag beon watshing one of the
weed beds near his sum~mer home for some years. MHe states that it is gradually
growving larger. This bhed is loosted on the west slde of the luke aboutb
500 yards below Clam Rivers

Hore vegetation is highly desirable. Some agquatic nurseries make a
business of providing and planting aquatioc weeds but it ig doubtful whether
the wepds could cbiain a foothold before shelter improvements are added.
The woed beda will very likely increane of their own eccord about the brush
and log shelters. Dut planting of the weeds and addition of rmuck would

acoelerate the development of the weed Veds (see Recommendaticns).

Natural Crayfish and aguatic insects are notl abundant. Minnows are
Tood present and are fairly numerous at the south end but in general
they are not present in suffiolent mumbers to provide food for
& vory large fish population. HMieroscopis plants and animals snd bottom
fauns were not exarfned, in great detail, but it may be assumed that these,
t00, are not present in wery great abundance. There is presumably a relation

between the amount of vepetation and the mmount of food.



e
Fertility A basloc lack of fertility may be a faotor of great importance
in limiting the plant growth, food production and fish popules-
tion of Toreh Lake. If this is true, it will be difficult to build up the
fish supplys But the fmot that both the inlet and outleb waters are rich
in plant and fish 1j fe points hopefully toward the chances of success in
increasing the fish supply in the lake proper.

If weed beds can be built up on the shoals, the food production should
increasse, and the fertility of the bottom and water should gradually inorease.
Because of the size of this body of water, the large amount of deep cold
water and the smount of drainage out of the large outlet, #he practicabllity
of inoremseing the fertility of the lake by adding ocommercial fertilisers
would seem impractionl; at least in the present stage of our knowledge of
the adventages to be so obtaineds Manure is soarce in the region and even
though it oould be obtained, adding it would meet with the disapproval of
many of the reserters and tourists. Nothing should be done 4o this lake
which would mar its reputation as one of our cleanest and most beaufiful
bodies of water. Under "recommendetions” woe disouss what in cur opinion

would be the most economical way of improving the food production of the

lake,
Spawnlng Gravel is present on the shoal in large quantities. The nest
grounda building, warm water fishes have excellent conditions for

spawrinyg, except that along a large part of the lake strong
ourrent and wave astion during storms probably interferes seriously with
the nestsg.

Perch generally spreud their strings of egye over vegetation, Sinoce
weed bads are linmlted the verch spawning grounds may also be regarded as
inadequate, Incressed fertility will probably increuse the weed beds and
improve conditions for perch spawning. Our knowledge about the breeding
hablts of lake trout and cieoe is very limited, and a definite statement

regarding this metter can not be made.
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Species of 1+ Food and game fishoa.

fish present Our net sebe and seine hamuls indieate that fish are not
manerouse Of the warious species tuken, poreh ware wost

sbundant. Other food and game fishes fouand here by the party includes

small-mouth bass, lake trout, brown trout, rock bass, clsco and suckers.

Some brook trout were svined in the mouth of Spencer Creek and aome blue-

gills or sunfish were geen at ths mouth of Clam Rivere

Food and geme fishes taken by the 1888 survey party (on Angust 17 and
September L) ares lake trout, whitefish, herring, perch and sucker.
Bollman who accompanied the party reports also large-nouth basg, smalle
mouth bass, rock bass and brook troute Koels and Van QOosten in August 1923,
took the same species and also both speeles of black bass and rock bass.

The lake trout is regarded sas the most importent fish in the lake.
Some resorters and local residents state that these are gradually incremsing
in number. Those who know the lske well have falirly good luck in fishing
for this speclese.

‘the perch reach & good sige and good catches of perch are often nade
at the few weed bLeds in the lake.

Whitefish were not taken by our party but were found by both other
ﬁarties (1888 agéwi923). Very likely they sre still present in limited
numbers,

Herring were taken, Never more than a half dozen or so were cmught
in a net at one setting.

Some suckers were seen and a few wore taken. These reaoch 5 large size
but are evidently not very anbundant,

A number of bass were soen at the south end of the lake. One of the
resorters states that he has seen a fow bass nesbts in Toreh lakes. Except
;** at Toreh River and near Clam Fiver, the Lass appsar to be relatively few

/

in numbeyrs
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An ocoasional muskellunge is taken, DRezorters say that the "musles™
wig coming baeck about three yeurs agos At that time night spearing with
jack=lights was carried on very extensively on Torch River. lMeny resorters
feal thet this extensive spearing had a direc£ oconmeotlion witﬁthe almoat
campleote diseppearance of muskellunge since thet time,.
Sturgeon were once found in the lake, One was speared here about

seven or eight years ago.

2, Obnoxious fish
Two lawyers were teken by our party, and this predator was also secured
by the 1888 and 1923 partice. They fortunately do not appear to be present

in very large nunbers.

3. Torasge Lishe

Forage fish are present in some numbers but are not particulerly abundant.
Straw-oolored and rosy-{roated minnows were taken in pgreater abundance than
any of the other speoiess Other specles obitained by our party includse ocom=
non ghiners, bluntenosed minnows, Johnny derters, umuddlers, log perch, md
minmows (in inlet), long-nosed dace, blackwnosed dacs, horned dace, and
lake shinerse

Bollman, Aug. 0-18, 1888, reports horned dace, bluntenosed mirnows,
log peroh, Johmny derters, muddlers (bairdii), deep water asculpin and He
atherinoides {probably rubellus).

Strawegolored minnows, blunt-=nosed mianews, trout perch, log peroi,
Johuny darters, lake shiners, long=nosed dace and muddlers were taken in
1923,

large numbers of fish, believed by some to be young herring, were row
ported as having been geec: going up Clam River in big schools at gome times
of yeury these were likely lake slilners, the species which pre-eminently

ghows this habit.
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At loeast three specles of deopswater forage fishces ure available for

lake trouts colsco, trouteporeh anc deepe-water sculplne

Predators Predators are very few, A fow kingfishors and e few lawyers
wore found here. Neither of these appoars o bs abundant,

although the 1838 purty ruportsd lawyers common. It is probably the most

destructive pradator in the decpor wnter. Othor predatory animals were

not founde Hingfishors were found to be rather plentlful on Toreh River.

Mo gars or dogfish or carp were found by any of the swvey partiss in Toroh

Laike,

Cover Verry little protection ip afforded the young fish., Yeed Leds
sra few and deadbeads are scarces ‘xcept for what litile
cover is provided by the boulders and the slebs at Torch lLake Village, the

gmall fish e practieally without protsction of any kind,

ater The water level fluctumtes wery little. Clam River waintains
level a fairly even flow and other inlets are oo amall to influence

the level cf Toreh Luks to any notloeable extonts 4 stationary

level is desireble.

Laws and "By change of provision of Acet 165, P. Ae 1929, as anended
regulations by Act 326 P. A. 193), Chapt. 3, Sece 1 = Taking permitted
of lake or maokinaw trout by hook and line at any time of

vear, %o number of 2 per day per person or to & per day or in posgession
by party in boat.”

the lake is designated as o pike lake although 1t is well knovm that
nembera of the plke family ure exsrencly rare hore.

Iz a pike lake "pike, pike-perch, musiellunge, peroi, calico bass,
rock: basgs, strawberry taes:, crapples, catfish, dullheads, oisco, whitefish,
smelt, suckers, mullet, redhorse, curp, gar-fish, dog~fish and sheepshead"

can be taken from iy lst 4o iarch 3lste
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In trout lakes or undesignanted lakes these fish can be taken from
June 26th to March 3lste

The season for these fish is longer by one month and 2l days (May 1
to June 2L) in yiks lakes than in other lakess. 8o far as Torch lake is
coﬁcernsd. in view of the speocial amendment (of 1931) on the closed sesson
law to permlt taking of lake trout at any time of the vear in this lake,
and in view of the aoaro;ty of plke, wvalleeyes and muskellunge in the lake,
the only particular and material advantage remaining in having this lake
illogically designated as & pike lake, in definite contradiotion to the
provision that "A pike lake under the terms of this act shall be deemed
to be & lake in which pike or pike-perch are the predominating speocies of
game fish found therein, and co monly known as pike lakes," is the privilege
of ecatohing perch and rock bass, and brook, brown, and rainbow trout, from
May 1 to June 2li. If oconcentrated efforts are made, as is recommended,
to build up the lake for smallemouth bass fishing, there is an added reason

for removing the designation of the lske as s pike lakes

RECOIZMIINDATIONS

in our opinion three important factors mugt be changed to permit im-
proved fishing in Toroh lake, These ure food, vegetation, and cover. All
are now present in very limited amounte only. The three factors are all
related more or less intimately to each others Any increase in cover is
likely to increase the vepetation, which in turn provides nore cover,
And any inorease in either vegetatlon or cover will increase the food for
the fish, and hence allow of & building up of the fish supplye.

In our opinion there ig a narrow limit to the returns which may he
expected from the heavy stocking of Toreh lake, unless this sbocking be
acoompanied by or preceded by extensive improvement of the living and

food osonditions for the fishe
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Stooking We regard a stocking of 85,000 fmll fingerlings of small-mouth

bags as desirable at the present tims, in order to build up
the supply to a point where good bass fishing oan be expected around the
entire lake. (This result as stated hefore presupposes ravid progress on
improving the shelter in the lake,) This is a large number, but figures
out 8s less than 5 per acre of total lake surfuce, and as 16 per aore of ’
choal water, and as sbout 2000 per mile of shore line. If larges bass are
available for planting in the lake, from Elk Rapids or elsewhers, the rume
ber of’ fingerlings, these could be taken to supplant the fingerlings in
the ratio of 10 fingerlings for emch half-grown bass, and 20 fingerlings
for emch adult bags,.

When the bass beocome more abundant in the lake, natural reproduction
may make possible the cutting down of the planting quota without diminighe
ing the supply.

We recomiend that the same number (85,000)of fall perch fingerlings
{preferably from the Great Lakes) be added anmally. A lergper planting
mipght tend to overerowd the lake with perchs. The perch planting is recom-
mended with the double end in view of bullding up perch fishing and of
helping to suppert a good bags population,

e further recommend that 50,000 lake trout fingerlings or 500,000
lake trout f{ry, preferably the fingerlings, be added annually. This is
less than 3 fingerlings per acre of luke surface, and it may develop that
the number should be inscreased later.

In the present state of fish propagation we would not recommend stock-
ing the lske with bluegills, as the surface temperatures of the ghoals do
not rise high enough to permit successful natural spawning. The lake is
the opposite of a large-mouth bass lake, so no planting with that species
is recormondsd. Furthermore, if Toroh lake were suited to these species,
they would havecstablished themselves in larger quantity, by moving in

from Clam lake., Planting of whitefish is not recommended, as +e species
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is already present, probably in numbers as large as the specific food
supply for this species will permit. Grass pike and muskellungs are not
propagated by the state, and are diffiocult to handle in fish culture, and
the lalte is not espeeially well sulited to either species., In the present
gtate of our imowledge of the proper habitat of wall-syes in our inland
lakes, and of their predasceous habits (we eould expect them to prey heavily
on perch, bass and perhaps also on lake trout in Torch lake), we believe
that the total production of good game fish in Torch lake will be higher
if walleeyes are not encouraged, The reasons for not expecting landlocked
salmon to succeed or be beneficial in Torch lake are given in a special
report (Report 88).

¥ie urge that the question of planting smelt in Toroch Laoke be held in
abeyance for at least another year, glving time for making investirations
now under way on the relation Letween smelt and lake trout and other fish,
Smelt may be needed to build up the lake trout population in Torsh lake,
but they themselves arc so predaceous that it is wise to consider the
question carefully before making the irretraceable step of introducing them.
It should be borne in mind that at least three apecies of formge fish are

already available to lake trout in Tersh Lake (see pe 10).

Rearing The large number of fall fingerlings of smalle~mouth bess and

Ponds lake trout which are needed for Toroh lLake, and the large
nunbors of these and other species needed in other lalkes of

the pame general region, would appear to render & local rearing station

for lake fish very desirable (see gencral recormendations for lukes of

county)e

Predator In a deep, alear lake, of the type of Toroh lake, fishesating
control birds cannot be considered a seriocus mensoe to fish life,
and their control would not have any mirked effect on the

fish production,
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The lawyer, an arch predator occurring in the deep water of the leke,
will no doubt have some retarding effect on the upbuilding of the lake
trout supply=-how much camnot be definitely estimated, We cannot now
reeommend any mesns for controlling the numbers of lawyers, however, as
by sebelines or pillenets, that would not also destroy lake trout. 1% is
posgible that at certain places at certain times of the year they could
be oaught in large numbers, without destroying many trout, tut it would
require a oareful investigation that would hardly be warranted unlees the
lawyers should increase alarmingly while the other fishes are on the

INoreaeo.

Oravel spawning Gravel is sufficiently plentiful for the spavming of

bede smallenouth bass and other fishes. Owing to the strong
wave and eurrent action, however, it may be a matter

of importance to locate gome of larpge log shelters on gravel beds, so ag

to give protected spawning sites.

Food increase Reference has already been mande to the apparent impractioa-
bility (at the present time) of increasing the food prow

duction in the leke by adding chemieal fertiiizers. The introduction of

smelt is discouraged until further lnowledge of the effectas of this speocles

on the game fishes is acquired.

The introduction of other species of forage fishes is not strongly
urged, as the lake is not well suited to many of the species (as golden
shiner, blackenose shiner, etc.) and as most of the speoies to be expected
are already present. If, however, an extremely abundant supply of lake
shiners is looated within quieck hauling distance, their introduetion would

provide some additional food for the game fishcs at least.
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The supply of shore minnows is at present insufficlent for a large
population of bass in the leke. An effective means of buildingup the
minnow population in our opinion would be to supply flat sglabs for the
natural spawning of bluntenosed minnows and Johnwy darters and muddlera,
These fish all have the hablit of depositing and puarding their egps on
the under surface of flat objeots. The great pile of slubs by the old
mill on the west shore opnosite Torch lake Village would provide ideal
material for construction of spawning devices for the reproduction of these
forage fish. Some slabs are also left bw the old mill at Alden. The sladbs
oould be loaded onto a scow, large boat or even raft and hauled arcund
the shore, and made into the epawning boxes. Sketch 1 ghows our recormenda-
tion for construoting these devicess These devices would also serve es
cover am shelter through the year, and no doubt would produse crayfish
and inssot larvee asg well as forage fishe A special advantage of provide
ing spawning meansg for thess minnowe, is thet they produce young through
the sumer, so &3 to feed the fingerling bass as well as the larger ones.
We recommend that these be placed in deptha of one to l; feet, and that as
many as oan be made from the available slabs be sonstructed, One thousand
would pubt them more than 200 feet apart on the average, in one row around
the lekes It would be best not to put them closer than 50 feet apart,
but they could be concentrated to some degree inside the large log-and-
brush shelters.

In our opinion, vutting in these slab boxes would be worth while for
the shelter they would provide, even though they did not serve their
primary purpose of increasing the minnow supply.

Any ineremse in shelter and in weed beds will have a beneficlal effect

on tha production of food in the lakes
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Vegoetation me of the prime reasons why Torch lale does not provide
increase rioh fishing is the swall amocunt of vlant growth present.

The reason for thies Lls the great exposure of the shore to
storms. This is shown by the fuct that the few weed beds present are in
the bays. That the water 1tseclf is capable of supporting »lant growth ie
indicated br the weed beds growing in the ocutletl.

On account of the extreme exposure, ordinary methods of weed planting
carnot be expested to produce results. The bottom must be protected in
order to allow the beds to obtain a foothold. Musk-grass (chara) is probably
the best plant to start with as it is naturally a ploneer on sand bhottome

e recormmend providing of protection by means of the logeand~brush
shelters reocommended below--thues to make the shelters do double duty, starte
ing the weed beds and sheitering the fishes directly,

To facilitate and hasten thesstablishnent of theo weed beds, we sugpest
that at least one gheltar out of four, black soil be dumped inko the interior
of the shelter so as to give a chance for the plants to root, and that
chara and other plants be then added, with olay about the roots to insure
ginking and inoreass the chance of rooting, in about one shelter out of
eight.

As the amount of soll bo use, ws would recommend about two cubic yards
in s shelter 15 or 20 x 50 Peet in size. The plants could be ecattered
about on the inside of the shelter, so us to form nuelel fyom which the

beds ocould grow oute

Cover The most woeful deterrent to fish inoresse in Toreh lake
increase appears to be the lack of ocover. In cur opinion no amount
of vlanting a’lone will make this lale an outstanding flshing
regort, A&nd that is of course what is nesded to realize properly on this
otherwise wonderful natural resource. Increasing the cover in a huge lake

like Toroh will be a big undortaking but one which appears to us abundantly
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worth while, Much deponds on the way the job is undertsken., Using a
anmall crew of trained men, with a launch and & scow, and pood squipnent
otherwise, und a definite plan, ought to yield large results wlthout an
excessive outlay in funds. No doubt u considerable amcunt of voluntary
help could be obtained at Alden for instance.

The ohief type of shelter we reco:-end for Toreh Lake is made out of
lozs one crosswise at either end and enough end %o end on either side to
make the whole ahout %0 feet long. Brush is te bs stapled or wired to the
whole frame, and the finished product sunk so that only a smmll part of
the brush reaches to within two fest of the surface. This will prevent
brealing up of the brush by ilce, and will allow boats to olear,

“hen trees instead of lose are used, less brugh or none will be
needod. 'They should be set parallel with the shore, and not closer together
than about 500 feect, so as to pgive a good forapge range about the shelter,
Placed this distance apart, about LS50 shelters would be needed to give one
file around the lake., Where the shoal is wide, as mear the south end,
they oould be put in two rows purallel with the shore, and alternating
in position.

As a suggestion for the construstion of the shelter, we would suggest
that sup-lies of logs, dead or useless trees, etec. be found, out {over the
winter is nossible) and hauled to the water's edge, so they could be
made into rafts and towed to the shore of Torch. ife bslieve there are
amilable gources about Round, Clam, and Bellaire ILakes, to supplement what
mizht be obtained about Toreh itself. Any old logs or trees would do,
gaven slender vnoles where nothing better ean be hud. The whole will water=
log, so that later breaking up will not release the brush. ne log ecan
be anchored by a weipht (stone or sand bag) in the seleoted nosition, in
water 5 to 20 feet deep; then other stringers added, fastened end ho end
by & wire until a length of about 50 ft. (30 to 100 £&,) is attained,

ellowing the boom to float with the currentp then fixing the first cross
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stringer at the heud, running down the second side, and cloging off the
end with the second eross memver. The oblong hollow raft is then ready
for the brush, any kind that is most availablew~sither whole alder or
willow or peplur shrubs, or loosely bound bundles of erlssecross brushe
These can be attached as apprars most convenlent by wiring, nailing or
ataplihge Finmally the whole is sunk by boulders, by sbones in nebting
or by sand in tarred bags. The fishes will fMnd and use the shelter we
are eonvinced. The fingerlings will find shelter here. And incldentally
the baas and poroh wlll hang around the edges, vhere good fishing can be
predicted,

The importance of the brush ghelters in inereasing the wesd beds and
the food has alroady been stressed. They are thekey we believe to the

upbuilding of fishing in Torch Lake,
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