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INTRODUCTION

Planting trout in suitable waters {s & long estadblished practice firsc
begun in the United States by the State of Washington in 1866, and carried
on primarily for two reasoms: (1) to introduce the species into waters
where they do wot occur naturally, or where a catastrophe such as natural
or artifteial pofeoning has destroyed the population; and (2) to maintein
the population of trout either in a stream or lake at a high enough level
to support a sport fishery. This report deals with the latter type of
planting.

Trout plantings vary, and can be catalogued under two major headings,
varistions in the season in which the plantings oceur and veriations in the
size of the trout when they are planted. Basic to any release of trout is
the assumption the fish will survive to reproduce themselves in their new
habicat, and/or will contribute directly to the anglers' catches, and that
the planting procedure will enable the hatchery to operate with maximum
efficiency to achieve the desired sport fishing,

The problem involved in this report is the determination of what
planting procedures produce the beast sport fishing on Eest Fish Lake,
Should fingerling, sublegal or legal-length trout be planted? Should they
be released in the fall, spring, or in the summer?

It is not easy to set up criteria for a catisfactory fishery because
different opinions exist concerning the definition of the term. Gome
anglers are content with catching a fair number of trout, and are not overly
concerned with big fish--this category envelopes the majority of fishermen,
On the other hand, some fishermen went big fish and will fish for hours just



to land & trophy. The agency responsible for plasting fish camnot provide
trophy fish for each angler and must of necessity attempt to satiasfy the
wajority of the people.

The measurement of a satisfactory harvest from the plantings discussed
herein was made from comparisons of numbers of trout harvested by the
snglers in relation to numbers planted, the pounds harvested compared with
the pounds planted, and the distribution of the catch throughout the
seasons that they were harvested,

The brook trout fishery on Sast Fish Lake was selected for this
svaluation because the creesl census records were complete from 1939 through
1955. Also, the lake has been examined periodically over the years for
thermal and chemical changes which would tend to affect the fishery.
Another important reason was the fact that the Michigsn Department of
Conservation has had complete control of the lake and its watershed. This
fact tended to minimise any criticisms and pressures from the fishermen and
gave the Department full control of experimental and management practices om
the lake.



METHODS AND MATERIALS

From 1939 to 1948 a census cletk was stationed at East Fish Lake,
or made periodic interceptive trips to the leke daily to interview all
fishermen. The creeli census records sre thought to be complate, although
an occasional fisherman masy have baen missed. after 1948, the fishormen
were requived to obtain a daily, free permit at & cantrally located
checking station and to present their catch for sxemination by the
attending clerk,

Planting records were obtained from the Hunt Creek Station files
and from the Michigan Deparcment of Conservation Fish P snting Recosd.

Fish trap records, rough fish removal, and population study dats
vere obtained from the umt Creek Statiom.

Spring populstion studies were attempted once on Last Fish Lake but
becsuse of the fmmobility of the brook trout in the spring, and due to
the paucity of netting sites along the stesp dropoff and limited shosl
ares of the lake, the spring population studies were not successful.

in the fall, the brook trout actively aseek out suitable spawming
sites and are susceptible to capture in trep nate on the limited netting
areas, The Hovember-D cember population estimates of brook trout five
inches and larger were calculated by the Schumacher and Eschmeyer modifi-
cation of ths mark snd recovery method..



The 1948 to 1935 eetimates were as follows:

Year Nuasber
Marked Recovered Estimate

1948 149 218 176
1949 114 35 244
1950 81 25 171
1951 » 145 87 217
1952 134 69 423
1953 512 253 833
1954 123 13 656
1955 566 156 1,298

When the analysis of the East Fish lLake fishery was first undertaken,
the chief goal was the evaluation of the spring, fall, fingerling, sublegal-
length, and legal-length pleantings that would lead to generslized
recommendations for stocking the lake. However, it was soon avident that no
such comprehensive comparisons were possible because of statistical
differences among the various types of plantings, e.g., spring planting
harvests differed from each other, as did the harvests from the fall
plantings. It was therefore neceasary to treat esch planting separately, them

to choose representative members from the various groups for comparison.



EAST FISH LARE

Bast Fish Lake is located in T. 26 N,, R, 2 E,, Sec's. 34 and 35 of
Yontmorency County in the northern lower peninsule of Michigan (Fig. 1).

The lake is tributary to the Thunder Bay River--Lake Huron drainege vis
Fuller and Hmt creeks.

The lske i¢ located at an elavation of 1,000 feet above sea level,
and in a depression of one of the connecting lobes of the Port Huron moraine
(Leverett, 1915), and appears to have been originally of the kettle or pit
type.

In August of 1941 a dam was comstructed across the lake outlet. Prior
to the construction of the dam, the lake had a surface area of about 13.5
acres and a shore develap-edt of 1.56. 7The lake level was raised at this
time to increase the shosl area for fish fool productiom. Still, the shoal
ares roemained small and the dropoff steep. In 1955 the lake had an average
depth of 20 feet, a maximum depth of 41 feet, a surface area of 16 scres,
and a shoreline dovelopment of 1.14 (from a I.7.%, 1943 survey map),
indicating & roughly circular shoreline characteristic of an unproductive
lake,

East Fish lake has a permanent outlet that varies in widcth from 3 to 6
feet. The outlet ia sbout 500 feet long and flows iate Fuller Creck.

The lske recaives its water from the main inlet at the southwest
comer. This stream discharges about 2 c.f.s. of cold, clear water into the
lake, In sddition, eight major eprings of varying sizes empty into the lake.

Thernmally, East Fish Lake is a cold water lake. It stratifies in the
summer and overturns twice a year. A survey in 1939 (Shetter, 1543a)

rovealed a thermocline between the 11~ and 30-foot levels. Surveys im 1535



Figur: 1,
East Fish Lake Inventory Chart
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and 1956 indicated stratification characteristics had not changed vadically.

The dissolved oxygen content during the July, 1939 survey was adequate
to support fish life at sll depths. A survey in September, 13956, indicated
that the deep water was uninhabitable at that time of the yesr because of
oxygen depletion (1.5 p.p.m, at 30 feet).

The lake water is “hard.” The 1939 survey results renged between 190
p.p.m. mathyl orenge alkalinity at the surface to 202 p.p.m. at the bottow.
The pH varied only 0.2 gmmmm. smong 3 esmples from surface to bottom,

The deminent emergent form of vegetation is big bulrush which grows
chiefly on the shoals along the north and south shores. The dominant
float_tna plants sve yellow wster 1lily and floating pondweod. They avre
found chiefly along the west shore near the inlet, and sparsely on the sast
side of the outlet bay. The dominant submerged aquatic plants are bass
wesd, musk grass, and ﬁlﬁdouou.

The high sandy lake shore i3 timbered with oaks, maples, aspens, red
sod white pines, alders, dogwood, wild cherries, birch, and stunted beech,
The swamps to the south and east on the lakse contain wostly temsrac, cedar,
spruce, and some Balm-of-gilead,

The East Fish Lske ares has never bean the site of cny’ fndustrial, home,
or resort development., During this study, the lake was used only for
sngling for brook trout (Salvelinus fontinamlie) and occasionally for duck
buntiag,

There was no erosion problem on ths lake watershed, which 1is less than
one-half squars mile in area, and is composed of fourth-class soil omn an
area of the state which Veatch (1941) classified as morth farming-resort-
foreatry soil. The above data ars indicetive of a typical Northern Michigan

trout lake.
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EAST FISH LAKE POLSON TREATMENT

Leonard (1941), writing on the food habits of the East Fish Lake brook
trout, stated that only 1. stomachs axsmined from a sample of 171 legal trout
contained food. He suggested that unproductive, marly, Last Fish Lake
wight preduce wore fish food (and probably more fish) if the lake level
were raised a fool or two; and, if minoows and perch wers eliminated, mors
iovertsbrate food organisms should be available to the trout. Leonsrd
further stated that the production of trout in the lake might be increased
by poisocuing all rough fish end by adding gravel to the i{nlet stresa to
render it suitable for spawning., Further, to pelsea the lske without
destroying the trout in the ocutlet streamss, & dem would have to be
constructed across the outlet channel to retain the toxic water in the basin
uatil it wes no longer lethal,

Counsequantly, the dam wes built scross the outlst in August of 1941 and
the lake and inlet treated with rotenone Ly the Hunt Creek steff and other
department employees. During the 16 days following the poison treatment,
406 pounds of fish were picked up from the leke. A minority of theae fish

were brook trout; the rest:

Comxon_nese selentific name

White sucker Catostomus commersoni
Yellow perch foxca flavescens

Iowa derter Ethsostoms exile
Grayling Thymallus signifer
Hudminnow Usbra limi
stickleback fucelia inconstans
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smelt Osmerus mordsx

Cresk chub Semotilus atromaculatus
River chub Hybopsis misvopogon
Common shiner | Notyopis cornutus
Golden shiner Notemigonus crysoleucas
Blacknose shiner Hotropis heterolepis
Brassy minnow Hybognathus henkinsoni
NHorthern redbelly dace Chrosomus eos

The leke level was ratsed by two feet in November of 1941, and a two-
way trap installed in the outlet.

The poisoning effected a complete kill of all yellow pexch and probably
all other fish except brook trout and creek chubs (Shetter 1943b), Native
brook trout were taken by snglers the following year, so must have survived
the poisoning. They could mot have entered the lake through the outlet
becsuse of the fish trap barvier.

Cresk chubs were taken by anglers during the 1943 season end were
present thereafter. The white suckers regained entrance into the lake by
1948, vhen & 12-inch specimen was taken by en sngler, Cowmon shiners, brook
sticklebacks, and northern vedbelly dace were again present in 1930, but tha
dates of their re-entry sre unknowm,
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FISH WEIRS

Shortly after the East Fish Lake outlet was daumed and the lake treated
with poison, a two-way V-shaped fish trap was installed in the outlet to
prevent the ve-entry of rough fish, Migrating brook trout were manuslly
transferred over the structure. The V-shaped trap was replaced with a
one-way YWolf-trap in the spring of 1343, and thereafter no upstress
{tmmigration into the lake was possidble, Dowmstreem emigrants were tallied
and returned to the lske.

Veshaped traps wvers installed in the i{nlet stream in October, 1944, to
gain information on the extent of use of the stresm by spawming brook trout.
The traps were removed in Novewmber, 1948, #Hunt Creek recovrds indi{cate that
the bhrook trout used the inlet for spawming until sbout 1948, then ceased
to uss it, The author's observations and electrofighing trips to the inlet
from 1952 to 1956 suggest that a few fingerling trout remain in the inlet
stream, but that {t is little used by lasrge native or planted brook trout
even during the spawning seasoun.

This, then, means that the brook trout under consideration in this
study had free access to the inlet stream, that amigration was permitted
through the cutlet weir until the spring of 13695, and thersafter, the fish
were raoturned to the lake. Table 1 indicates that no hatchery brook trout
were obgerved leaving the lake, and migration does not enter into
consideéxu..on in the evaluation of the hatchery brook trout fishery.
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Table 1.--Bigration of native brook treut through the
East Flsh Lake inlet and outlet, x recorded
by fish trap captures

Hovement through the ocutlet strema

Year and Jan, -March April-June July-Sept. Oct .~Dec. Total
divection
1943-19648
Exited 8 30(6) 7 74(3) 117(9)
Entered & 166 56 102 366

Movement through the inlet strees'd”

19441947
Exited 0 11 18 86 115

Entered 18 155 3H 7 215

Y Pareatheses enclose the mmber of f£ish put beck into the lake. XNo planted
fish migrated.

\ 4 The trap vas often not fish-tight,
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PISHING REGULATIONS

Several changes in fishing regulations wvere made during the l6-year census
period, All regulation changes were of a ninor nature snd were initisted to
improve the sport fishery.

From 1939 to 1744 the daily legal Emit was 15 tyout, Prom 1945 to
1948 the cresl limit was reduced to 10 treut, theresfter it was 5 tyout.
These changes were made {n hopes of creating a better distribution of the
catch smong the anglers.

The sinteun legal length was increased from 7 to 10 inches just before
the 1951 season opened to permit the m&ﬂﬁ mature before being harvested.

Betwesn 1939 amd 1947, the average trout seasom began the last 3atuvday
of April and ended the day after Lsbor Day, an average secason of 131 days.
Thereafter, it began on the last Ssturday in April, but ended on the second
Sunday of September, an average season of 138 deys. This ruling provided the
fisherwen with more tims afield, yet did not interfere with the brook trout
spawming, which begins in late September or esrly October.

Because of the numerous speciea present that probably were not native to
the laks, and thought to have been introduced by the dumping of bait pails
snd unofficial plantings, the State Conservetion Commission ordered that no
live "“minnows,” Cyprinidse, Catostomidse, Cottidas, and Umbridas ware to be
used as bait., The Commission order was later changed to read no minoows,

then to unlewful to use live fish for bait.
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PLANTING RESULTS

1340 apring planting.--The second year of Department control over Bast
Fish Leke was 1940, The lake at that time was heavily populated with perch,
suckers, and other rough fish, In the sesason preceding 1940, anglers caught
51 brook trout in 126 hours on 63 fishing trips. To improve the 1940 cetch,
450 legal-length brook trout (43.3% pounds) were planted in ths lake on
April 22, five days before the season began (Table 2). The average size of
these fish was 7.7 inches and 0.173 pound, and the planting was at a vate of
20 per acre.

The 118 £ish harvested from the planting ware all taken the first summex
after release. Table J lists the distribution of the combined catches by
two-week periods. April contained three angling days during which 13 of the
31 fish caught were hatchery fish., 1In the following month, 105 of the 135
trout caught were hatchery trout, No 1340 spring-planted fish entered the
catch in the following months of the 1940 secason or thereafter. This
planting made up 69 perceant of the total catch that year, a valugble
contribution to the fishermen's success. The fishermen removed 47 percent
of the number and 41.8 percent of the pounds plented.

19460 fall planting.--The 1940 spring planting was followed by a
planting of 443 legal-length brook trout (39.76 pounds) on October 16, at a
rate of 19 fish per acre. The average size of these fish was 7.6 inches and
0.164 pound ,

The 1941 seasvn cpened on April 46. By April 30, 94 percent of the
trout from this planting that would be eventually caught had been harvested,
This high rate of return early in the ssason was cheracterietic of sll the

legal-length plantings discussed in this report.



Table i.~-5tocking, haxrvest, and seasonal catch
distribution data of the East Fish Lake,
planted brook trout fishery

s 1940 , 1941 1242 1950 1951 195¢ ‘ 1353 1354
Date planted Apr.ii et.i6 fpr .11 Bov,15 Apr .6 Nov.b Oct . ~Dec, Sept. WNov, hug. April
Control Trained

m" m“‘ ‘ se® lé LE X J zz LB & 4 LR ¥ L2 B 3 .S LR R | LR X J LA X 2 L E R 2
season opened
Humber plamted i50 243 448 450 Pl 500 1,001 1,032 1,007 200 cse G50 600
Sumher per scre 20 19 20 20 0 n 63 65 63 e 4l cen 38
Pounds planted 43.3 3.8 56 &6 4 61.3 5.7 9.3 10.3 80 ese 93,3 ... 83.1
&wm l&ﬂa 1.7 7.§ 8.5 7.9 8.7 3.6 3.1 3. 5.5 ey 801 Y 7.1
Average weight 0.17 0.16 0.42 0.19 0,25 0.01 0.01 0.01 6,08 ... G155 ... 0.13
cateh

1940 118

1341 “os 33 142

19“ LN R LN = LR X 133 1?6

19&3‘51 ses 'Y s e s e e

lgsz LE X 3 * 9 LR N 4 L X = ] LE R J ia

lqia LR X J LA K J LR R ] L X ¥ 3 LE X J 5 43 5

ig“ *R e LA R e e LE B *n e & u 3 33 10 zz ?

1955 LR N ] LE B L E 2 29 awe z I 7 1 i é ZO
Total caught 118 33 142 133 196 b &b 15 49 1z 6 27
Percentage 47 14 57 53 79 5 3 1 3 6 5.8 5

caught

Pounds recovered 18.1 5.6 43.6 .1 54,1 15,4 23.1 7.4 11.0 5.3 14 14.8
Percentage of 41.8 14.1 54.4 69.2 88.3 167.7 147.0 67.9 13.8 17 .4 17.8

pounds planted
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The drop in the catch from the October planting was drastic after April,
snd after June, no fish from this planting wera caught. The total return waas
33, or 14 parcent of the 143 planted; and 5.63 pounds, or 14.Z percent returm
on the weight planted. Compsred with the wild trout tekea in 1941, the
planted brook trout composed 32 percent of the catch. However, additional
hatchery fish were planted in the spring of 1941, thus, of the total of 144
trout creeled thet year, 14 percent were from the 1940 fall planting.

Shetter (1947) stated that records of planted fish in Michigsn and
elsevhere demomstrated that 13 to 88 pexcent of fall-planted brook and
rainbow trout would be taken by fishermen. Further, the woret festure of the
aansgement program was the sxtremely high percentage of retura, asbout 90
percent of the ssason catch, on the fivst two wesks of the season and by a
omall percentage of the total number of anglers who use the lake. Cooper
{1948) in summarizing Michigan's stocking policies stated that legal trout
liberated in small lekes give generally unsatisfectory results because of
the fast removal for the first few days, followed by the remsinder of the
sgason vhen very few are caught,

1941 spring planting.--Another 248 legal-length hatchery brook trout
(53.96 pounds) were liberated in the lske on April 11, 1941, at the rate of
40 fish per acre, The average size of these fish was 8.5 inches and 0.118
pound. Most of the fisb (120) from this planting were also creeled early,
during the first four days of April, 1941, when 85 percent of the 142 that
would eventuslly enter the catch were ceught. The May catch included only
18 fish, 3 in June, and omly 1 during the remainder of the season. The
planting produced 55 percent of the total catch of 244 fish that year, and
67 percent of the catch when combined with wild fish only. PFifty perceat of
the 248 brook trout planted and 54.4 percent of the 46.38 pounds planted were
barvested.



Table 3.--Bistribution of the cakch of planted
brook trout by l4-day periods, beginning with
the ssason the fish first entered the catch

l4-day “Fiogerling plemtinge Legal-length planting ‘ " Legal-length plantings
periods 4o the fal in the sprt in the falll-

Sumber Percentage Percentage Number Pevrcentags Percentage llumber Percentags Percentage
vecovered of recovered of fishing recoversd of recovered of fishing recoverad of vecovered of fishing

44

fish _effort fish effors £ish effort

1 17 20.0 41,27 ' 377 82.6 55,7 156 94.0 62.8
2 5 5.8 6.1 eSS 12.1 11.3 1 0.6 5.2
3 $ 5.8 4.5 & 1.8 7.7 i 0.6 4.3
2 F i .4 5.9 & g.9 3.5 4 2.4 4.6

4 4,7 9.4 6 1.3 i.9 1 G.6 4,1
6 i .6 6.7 3 0.7 7.1 o ¢ 8.5
7 g 0 4,6 1 0.2 5.3 1 0.6 &.7
8 F 3 .6 2.5 1} [t 3.6 2 1.2 3.7
9 2 2.4 10.0 F 0,46 1.9 ¢ o i.1
10 s 5.8 aoa LR N 3 >a e LR N LE X ] Yoo LR X ]
Closed sesson
11 27 31'7 ”to LAE J -8 LR LR X J LR B J awa
12 l 1.‘ 709 LN ] L N ) LR X ] -—ne sw e LA N )
13 1 1.2 5.1 rh ¥ a8 L X N ] LN N J LN N *Te s
15 1 1.2 9.6 *0® LA X ] LR X e & IR N ] LR X ]
17 t l“ 5.8 ohw LR E ] L = 3 LR N LR N ] L E N ]
19 1 z-‘ 9'1 IR B3 LI N e L X B ] LR R 3 [ XX ]
m 1 1-2 9.1 LR N 3 LN N J 2O H re s [ X B ] X I ]
Closed saasou
&l s 5.8 u,a *TI e LR X LR N -e e LR N ] L N ]
31 ‘;‘__w,_mm - w___’éi_‘ § 3_6-9 PR XN N L N.X . LK X1 XX ] LK T Y.Y.
Total 85 100 -, 456 100 raw 166 1060 ree

ok ™ P . PP

4 1950, 1951, end 1952 plantings
% 1940, 1941, and 1342 plantings
1940 and 1941 plentings
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1341 fall plenting.--By November the lake had lost its toxicity from
the August poison treatment end 2350 hatchery legal-lemgth byook trout
{46.33 pounds) wers released at s rate of 20 per asre into the laks, a
habitst supposedly devoid of competing species. The average size of the
fish was comparable to past plantings, 7.9 inches and 0.186 pound., As {n
prior years, the majovity of these fish were harveeted during the first
five days of the season when 93 percent were tsken. Ths catch dropped to
¢ fioh in May, 4 in June, 1 in July, snd { in the August-ieptember period,
for a total of 1)) recoveries. TFifty-thves parcent of the fish planted
were recovered and 69.2Z percent of the 46.38 pounds planted wers recovered--
a very high rate of return for fall-plsnted legal-length fish, Hone of
these fish entered the catch in fellowing years.

Hot all brook trout had been destroyed by the poison trestment as 34
wild fish entered the 1941 casteh. The 1941 fall planting comprised 80 per-
gent of the catch when combined with wild trout and 37 pereent of the total
catch, The remainder was composed of trout planted in ths sprimg of 1942,

1942 spring plenting.--On April 6, 1942, 249 legsl-length hatchery
brook trout (61.33 pounds) were placed in thes lake at & rate of 20 per
acre. The average sise was §.] inches and 0,246 pound,

By April 30, five days after the seasen opened, 32 percent of the
eacovered trout had been tshen, Again, after April 1, the cateh was sharply
roduced, By the end of the season 196 (79 percent) had hesn recoversd,
and 83.3 pevcent of the 61.31 powunds planted vecovered. This was s high
return, Nous enterod the catch in following years.

1943 o 1250. No plemting peried.--shetter (1943b) recommended that
plantings of hatchary brook tyvout in East Fish Lske de stopped in ovder to
determine whether the remaining Mrook twout could re-stock tha lake suffi-
ctently by natural reproduction in the limited aress provided in the inlet
ad ocutlet, and to determine the natural productive capssity of the lake.



No fish were planted in East Fish Lake betwaen May, 1944, snd Movember
of 1950, The November planted fish d4id not enter the catech until 1954,

Angling on the lake fluctuated somewhat from 1344 to 195 (Vhalls and
shetter, 1354). From 1941 to 1945, the number of wild brook trout harvested
increansed from 34 to 163, and the average weight of the harvested £ish
increased from (.20 to G.88 pound, Catch per hour was satisfactory. The
incresse la the size and nsumber was atiributed to the probable heneficial
effects of ersdicating the perch and rough fish in 1341, »lus the additional
food available through raising the lake lsvel. The free immigration of wild
fish from the outlet stresm possibly contributed to the catch in the early
years following the poisoning (Tadble 1).

From 1946 to 19348, the catch of brook trout was relatively constamt,
but the average weight of the brook trout dropped from 0.75 to (.43 pound,
Angling was considered satisfactory. The creek chubs increased rapidly
during this period, and vhite suckers entered the catch tn 1943, and
thereafter increased steadily. The rough fish had become a problem in the
lake management.

The Hunt Creek staff began a rouzh fish removal program in 135z,
netting the rough fish during their spring spawming migration into shallow
vater, and during the fsll brosk trout population studiea. The rough fish

renoved from the leke were as follows:

- -

Species Year Total removed
Humber Pounds
Suckers 1952 1,452 301
1953 £,336 367
1954 1,910 1495W
o 1933 , R 434 174
Chuds 1952 596 b4
1753 457 ¥}
N
1954 1,040 4
1§55 N 719 7G

\y 1,592 sampled, Y 678 sampled,
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From 1954 through 1954, netting was at the sams intensity, aud effort
was comparsble., But in 1955, netting effort was reduced from lake~wide
netting to the installation of one net on the only knows spawning redd in
the outlet bay (#halls and shetter, 19556),

Prom 1949 to 1932, the catch of wild brook trout decreassd from 93 to
37 fish, and the everage weight fluctusted from .82 to 0.61 pound.

A chenge from the legal minimxmn size of 7 inches in 1330 to 10 inches
in 1931 veduced the number of brook trout theorstically available to the
apglers, but the aversge length of the fish in the catch was always over 10
inches after 1944 (Table &),

The regulation change in 1945 from a creel limit of 15 to 10 trout per
day probably had little effect on the harvest except in 1942 as few anglers
took mors than five trout (Table 3)., This regulatiom probably would have
besn most beneficial when the 1940, 13941, and 1942 batchery fish weare being
harvested rapidly during the firet two~week perioda of the seasons following
their relesse. It might have helped to distribute the catch smong a graster
aunber of anglers. In 1944, the year precaeding the regulation change, no
catches of five or move fish ware made. From 1945 to 1947, five or more
fish ware caught on only 10 trips out of 1,210 trips.

The regulation change from 10 to 5 trout in 1948 probably had no affect
on the total catch or the distribution of the catch in the following years.
Oaly 14 out of 1,783 trips provided five drook trout in the yesrs from 1948
to 1933,

1950 fall planting.--In Hovember, 1950, 500 wild fingerling brook trout

{5.69% pounds) were transferrad from Hunt Creek to East Fish Lake to supplemeant

natural reproduction and for ssperimsatal purposes (Whalls and Shetter, 1956).
The average size of these fish was 3.6 inches and 0.01 pound,




Table 6.--Figshing statistics of legal-length
brook trout from fast Fish Lake

Plantad Total
Total Fishing dative brook treut teout trout
Year _ cxips bour's cought __cought
Zamber Povods Catels per bour ‘
1939 63 126 51 .40 51
1940 111 208 4 iy 6.14 1ne 172
156V, 156 336 & ii 0.18 0.03 . o.13 175 244
19426/ 199 189 3% 10 0.12 0.03 5.1 0.23 33 363
1943 121 200 68 26 0.34 0.13 3.3 6.37 .. 63
1964 3l 651 105 73 0.16 0.12 1.2 0.75 105
196507 436 928 158 131 0.17 0.14 11.2 0.83 158
1946 430 935 92 9 .10 0.07 11.5 0.76 v 92
16 34 1 85 34 0.13 0.08 1.1 .61 49
1 287 853 113 56 0.13 0.07 10.4 .43 113
194 287 1,040 33 7 0.03 0.07 1.5 0.76 cee 93
1950 218 513 a7 » 0.08 0.06 12.3 0.82 a7
1958 200 732 56 % ¢.08 0.05 1.3 0.64 56
1352 174 596 5 16 G.04 0.03 12.3 0.65 13 38
1953 123 446 16 11 0.04 6.0 4.5 0.70 33 e
1356 264 340 7 & ms%/ 14.6 d.54 7 104
1955 130 902 2 1 4 11,0 0,48 37 38
mﬁ w 6}%} if} &!"_ Q,}SE g,06 e X X L 110

A Lake treated with poison in August. Two-way treps iostalled in outlet.

inlet wely installed in Ccbober,
Cruel limit changed from 13 to 10 trout per day.

g Manows aa bait forbidden.

Inlat uweir yemoved,
treal limit changed from 10 to 5 trout per day.

-7
&
. Wolf-trap replaced two-wey traps io outlat,
: E limic from 7 to 10 inches.
Y ihss taktochgee o :

Permit aystem atarted.

Leka level ralsed about bwo fest.
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The return from this planting, unlike that of previous plantings,
was distriduted over a period of several years, They firet eutered the
catch in 1951 and continued to enter the cateh through 1955, Uhereas the
previous plantings were removed at a rvate of 83 to 54 percent the firvst
tvo-week period, this planting yielded only 38 percent; followed by a
similer unsvenly dietributed return throughout the four years they
entered the catch, Only five percent of these fish were removed by the
fisheraen, but from the 5.68 pounds planted, 15.23 pounds were harvested,
or 168 percent increase over the planted weight,

The 1950 planting composed 34 percent of the total catch in 1934,

10 perxcent in 1953, 4 percent f{n 1954, and 5 percent in 1955, thus
increoased the four year catch fram 205 to 229 fish,

1951 fall planting.--During October, Novesber, and December of 1951,
1,001 wild fingerling brook trout (9.34 pounds) were collectod from Hunt
Creek by electrofishing and traasferred into East Fish Lake., These fish
had en average size of 3.1 inches and 0,01 pound. Some of the fish
rveached the minimum legal-length of 10 inches in 1953 and began to enter
the catch, They entered the cateh from 1953 to 1953, and were similar to
the 1950 plenting in distribution of returns as only six percent entered
the catch on the opening two-week periocd following their relesse. The
greatest nunber wes csught in the two-weck period following tha opening
of the 1954 season when 17 (37 percent of the total recovery) fish were
cresled, |

Twenty-three fish from tha 1951 planting enteved the 1933 cateh, and
comprised 47 percent of the totsl catch. In 1954, almost sa meny (11) were
casught, but made up only 21 percent of the total catch because brook trout
from pleatings made after 1951 had begun to come into the catch. Only one
fish from this planting was caught in 1955, or three percent of the total

catech,
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The total weight of the 1951 planting was 9.34 pounds., By the end
of the 1955 season, 23.08 pounds had been harvested, an increase of 148
pereent over the amunt »>lanted.

1932 fall wild fingerling planting.--A plenting of 1,032 Hunt Creek
brook trout (10.89 pounda) transfers wers planted in the lake together
with 1,007 hatchery-resred brook trout to compare the survival and return
to the cresl of the two groups., However, these two groups wers not of
coaparable siee at the time of planting; the Hhunt Creek trensfers
averaged 3.1 inches in length and the hatchery fish sversged 5.8 inches
in length, Becamuse of the difference in sverage length, a differential
mortality existed between the two groupe from the time of planting until
the time they began to enter the catch. The average hatchery fish had
only to grow 4.2 inches to veach the lagal catchable size, while the
transfers had to grow 6.9 inches, The period of natural and hooking
mortalities was therefore greater for the Hunt Creek transfers.

According to the work on hooking mortalities by 3hetter and Alligon
(1935) trout under a 10-inch size limit are vuimerabdls to hooking
mortality, possibly, into the fourth summer of life. "The longer a fish
is subject to hooking mortality the less chance there is that he will
survive to resch the angler's cresl.”’ Shetter and Allison found that
42.37 perceat of the brook trout caught by worm-baited hooks die, and
that 3.31 parcent of all brook trout hooked on flies in natuvral streoms
die.

Thers was no evidence to support a hypothesis that the mortality
vates wors different in East Fish Lska, The fly-caused mortality
poesidly wes the same., On the other hand, a brook trout booked on live
bait in ths lske was usually at a greater depth than would be found in 2
stroam, and this probably resulted in a lethally swallowed hook more

often than in & stream,



Table 5.~--Prequency distribution of the number
of angling trips on which 0 to 15 brook trout

ware caught
Year tNumber of brook trout caught per trip end Total number
eetememeorae s wereeeme o percentage of total trips of tripe
0 1 i 3 4 5-10 11~15

1940 51 17 9 5 4 13 1 11
1941 56 15 7 2 5 9 A 156
1762 56 17 3 3 2 4 11 156
1943 83 20 12 3 9 2 0 121
1244 78 15 5 P 0 G 0 311
1945V 7 13 & 2 1 1 436
1966 85 9 4 0 1 1 430
1947 86 8 4 1 G 1 344
1965¢ 8 11 4 2 1 2 287
1943 81 11 5 2 1 0 487
1950 86 3 2 1 1 1 218
1950 $4 10 3 1 0 Pl 200
19352 a7 5 7 1 0 o 174
19353 80 9 8 i 2 1 123
1954 7 5 2 0 0 264
1355 83 7 3 0 1 ¢ ras . —
Averages 76 12 % ) P 1 260

& Creel limit reduced from 10 to 5 trout per day.
& Size limit increased from 7 to 10 inches.

P A A

& Creel limit reduced from 15 to 10 trout per day.
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“hatever the casuse; differentisl mortslity elther by hooking or
natural fectors, such as pradators or space and food competitors, or the
wild and hatchery backgrounds of the two groups; they differed in
planting and hervest statistics so will be trested separately.

The everage size of the 1,03Z fingerling brook trout trensferred
from Hunt Creek in September of 1952 was 3.1 inches and 0.01 pound. They
did not emtar the catch in 1333, but eight were ceught {n 1954 and seven
in 1935, The entire catch for the two years amounted to only one parcent
of the number planted, i{ndicating an unususlly high mortality. Omnly 7.42
pounds of these fish were caught, or 68.1 percent of the poundage pl&\ud.
They entered the catch in low numbers in 1554; one each in April, May,
July, and August, and four in June, and accounted for eight percent of the
catch that year. In 1955, siz were caught the first day of the season,
one in August, but no others. Because of the low number of fish harveasted
(39) that year, they maede up 18 percent of the total cateh.

1952 fell sublegal-length planting.--The 1,007 sublegal-length
batchery brook trout (30 pounde) planted in November of 1352 werwe 5.3
inches and 0,08 pound average size. Five of these fish entered the catch
from July through September of the 1553 sesson; they mede up 10 pevcent of
the total catch, The greatest number were taken during the opening two-wesk
period of the 1354 season, tom;;&ugx ié percent of the total catch., Only
one was caught in 1955, to seke up three percent of the total catch. 3Six
percent of the mumber and only 13.3 pexcent of the poundsge heave been
recoverad,

13533 summer planting.--In August of 1953, 650 control and conditioned
sublegal-langth hatchery brook trout (59.153 pounds) were planted in Last
Pish Lake by Psychological Research Services, Inc. (PRS), The primary

purposes of the PRS planting in Esst Fish Lake and other waters of Michg an
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were to determine the kind and smount of conditioning needed to make
hatchery trout move successful in adapting to natursl feediag, to the
use of natural sbeliter, end in avolding natursl predstors and anglers
after planting., shetter and Cooper (1757) analyzed the creel returns of
the 1533 PRi control and conditioned trout from East Fish Lake, They
found that the mmerical differences in gein or loss to the creel of
control and conditionsd fish had & probability of B3 percent that the
differences were significant, as doterwmined by the Chi squere test, The
suthors stated, 'Probabilities of less than 95 pewcent are generally not
rogarded as conclusive,’

Table 42 of shetter and Cooper's report indicated that therc was no
~ difference botween the proportion of returns from control and conditioned
brook trout, The same raoport gave evidane that the spread or distribution
of the catch was not different. For thesa rosasons the control and
conditionad trout arc diecussed as a unit for cthe purposes of this report.

The average size of the 1733 P0s planting was 8.1 inches and 0,13
sound. The average fish was 1.9 inches mder the 10-inch ainimm size
limit when planted., This planting was made on August 46, efter 124 days
of the l4i-day scason and the wnajority of the fishing effort wers past.
Hone ware taken Ly the fishermen in 1953, Three were taken the opening
weak of 1954, snd they continued to enter a cetch throughout the ssason,
Thirty~two were taken in 1954, Thirty-one percent of the total cateh
(102) that year were from the 1933 planting, In 1535, oix were caught
on the opening day of the season, and no more were taken lator. The
total catch wes low in 1355 (39 fish) so the few returns from the 1353
planting nxie up 16 percent of the total catch,

- Thirty-eight of the 630 fiah planted ware vecovered, or six percent.
Likewise, tho harvest of poundage was low; only 17.5 percent of the 99.20
pounds relessoad.



1954 spring planting.--In April 1354, PR3 plented 600 sublegal-
length control and conditioned batchery brook trout (83.10 pounds)
in the lake. shetter and Coaper’s paper on the creel returns fyvom
this planting indicated that the gain or loass in mumerical resturns
to the cresl was not aignificantly different for conditioned and
control fish, nor was the distribution of the cateh different but
the proportion of returns to the crsel for the control and condi-
tioned fish was significently diffarent for the mnet highly trained
groups ~- less trained Fish than control fi{sh were caught. There
also were significant differences in the harvest betwean the con-
ditioned groups.

The differences in return to the creel were partly the result
of differences in the lengths of the control and conditioned fish
at the time of planting. The average control fish weighed 0.139
pound, while the conditioned fish weighed f{rom 0.111 pound to
0.14) pound. %o data on individual lengths of the two groups of
£{ah were collected, thua the sverage length figure of 7.1 inches
(Tabla 2) is 8 composite for the entire group.

Because complete length date was lacking for the sspavsta
groups of this planting, becauss of dJdifferences in their lengthe
when planted (inferrved from weight data), and becauss of the signi-
ficant difference in the return to the creel of tha two groupa,
combining the groupe wes not statistically valid, The deta for the
coaditlioned fish could be emcluded and only the control fish data
usad, but, because the lengthe or average length of the control
fish wag uvaknowm, it was thought best to auclude an evaluation or
comparison altogether. shetter snd Gooper give meve detsiled

coversge of all PRy trout veturns,
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CRIPARISUN OF LEGAL~LENGTH PLANTINGS
1340 spring ve. 1941 spring plentings -- The hervest from the 1940
spring legal-length planting wes inferior to thet of the 1941 epring
legal-leagth plenting. The compariscn of numbers harvested from the
two plantings gave a Chi square of 4.64 (d.f,,1), indlcating that the
returns were statistically greeter from the 1941 planting (Table 6).

4 grester weight recovery was also obtained frem the later planting,
The distribution of the catch through the 1340 gnd 1941 seasons
was essentially the seme, 60U percent of the harvest from the 1940 spring

plantiug and 3% percent of the barveat from the 1941 spring plaating
were tahan the firet two-week period of the ssason. The second two-week
period of 1940 sacounted for another 39 percent of the havvest of the
1940 spring plenting, while during this second two-waek pewriod the
parcentage of the harvest of the 1941 epring planting dropped to six
percent, Returns thersafter ware low for both groups.

The evidence available indicated that one posaible cause for the
greater harvest of the 1341 spring planting was the adventage had by
the 1341 spring nlanted brook trout due to their leguer average size,
The average 194] apring planted broek trout was 0,8 inch longer and
6,045 pound heavier than the 1340 spring rlanting.

Burdick snd Cooper '(-qlﬂs;k) found that rainbow tyrout 3.1 and 3.6
inches survived 5.8 to 13,3 percent better then raindow trout from
1.2 to ¢.3 inchas (0.3 to 1.7 percent) in <ebey Lake, :lscounsiz.
Crecy Lake, lew Bvunswick (Smith 1956), yielded highar numerical te-
turas from yearling brook trout than from fingerling breok trout.
¥rom 8,395 yearling trout planted 41 percent were harvested, and from
87,675 fimgerlings planted, 16 percent were harvested. imith's work



included plentings on the lake from 1944 to 1954. Although the
Kast Fish Lake plantings compared in this instance did not differ
fn size as wmuch a3 the “eber and Crecy lekes trout, it seamed ves-
sonable to conclude that the difference in harvest was in part due
to the sice differences.

There was one mors factor invelved which may have sffected the
barvest. The brook trout planted in 1940 were planted four days before
tu‘ season opened and those planted in 1541 were released 16 days before
tha ssason opened. ('rnﬁ).e %) There aspsared to be a relationship be-
tween the number of fish harvested and the number of deye that had
elapsed betwaen the cime of reloase and the opening of the fishing
season., The data suggest that a planting released in the spring well
ghaad of the season vas harvasted {n grester numbsrs than ona re-
leased just bLefore the season opened. This relationship, {f eay,
probably does not affect fall releases.

1740 gpring plaating ve. 1242 wpring plantings -- The data indi-
cated an obvisus numericel difference in the barvest from the 1340
spring legel-length and 1744 apring legal-leagth plenting, The hsxvest
from the 1744 spring planting was vastly superior to thet from the 194
spriag planting. Likewise, a greater poundaye harvest was harvested
from the 1342 plamtings. In both years, the najority of tha brook trout
recovered were harvested in the first tw-week period of the saason,
6C percent from the 1940 planting and 83 percemt from tho 1942
plantings. The rveturna from the 134Z plenting dropped sharply to six
percent in the second ctwo-wesk period, and to 39 percent for the 1340
planting. Hecoveries from either planting were praciically nil after

i35 dmys.
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The ceuse of the difference in harvest from these two plantings
appeared to bes the result of the ¢ffocts of the lake treatment in
194}, when the lake water was treated with poison and the lske level
raised, whersas the brook trout released in 1940 had to compete with
other fiah in a limited area, the brook trout relessed in 1942 had no
interspescific competitors. The brook trout from the latter release
supposedly had more shelter and food provided by the raised lake level.

The brook trout planted in 1940 were relesased four days before the
sanson opened, agein suggesting that apring plantings released several
days before the season opems enter the harvest in greater numbers. The
sise differential between the two plantings may also have contributed
te the unequal harvest.

1940 fall ve. 1941 fall plentings -- The harvests from the legal-~
length brook trout planted in the fall of 1940 and 1941 were signifi-
cently different (Chi square, 84.80; d.f,, 1).

A series of Chi square comparisons between the harvested fish
planted in 1940 and 1941 revealed that the method of marking the 1341
plmcinsb had no relationship to the numbera harvested, that the method
of marking accompanied a differential return from the 1340 planting--more
fin-clipped fish were recoveresd, that the harvest of the jaw-tagged
fish was grester from the 1941 planting than from the 1340 planting,
and that the harvest of fin-clipped fish was greater from the 1941
planting than from the 1540 planting.

Only 14 percent of the 243 brook trout planted in the fall of 1940
ware recovered, whereas 53 percent of the 430 breok trout planted in the
fall of 1941 were vecoverd. The poundage harvested varied greatly bhe-

tween these plantings (Table 2). The opening two week period of the



sesson following the planting of both groups accounted for 94 percent
of the recovered fish from both plantings.

The probable cause for the differential harvest was the greater
overwinter survival of the 1341 fall planted fish, which wae velated
to the absence of interspecific competitors in the lake following
treatment with poilson in August of 1941, The sverage size of the
brook trout in the two plantings was similax

1940 sprioe vs, 1340 £all plaating -- The harvest from the 1940
spring legal-length pslanting was vastly superior to the 1940 fall
legal-~length planticg. A comparison of relative numbers harvested
yielded a Chi aquare of 63.34 (d.f.,1), and indicated a real difference
in returns of the two groups. Weightwise, the spring-planted fish
provided thae largest harvest,

The harvest distribution by the anglers was quite similar to that
1isted in Table 3, 3ixty percent of ths spring and 94 percent of the
fall harvests were completed in the first two-week periods, During
the second two-week period 39 percent of the spring and 3 percent of
the fall harvests were takea, Thersafter each planting yielded only
one more fish, and during the same ecason following planting.

The average lengths of the two plantings wers prodably not
different, and the average weights of 2.0 and £.0 ounces wers quite
similar. Each group of fish was handled in the same manner prior to
planting, so the only major difference existing between the two groups
was the season of plantiang, spring and fall, whareas the spring
planted fish were subjected lo posiible morialities and envirommental
pressuras for only five days before they became available to the
anglers, the fall ;lanted fish had to overwinter in the lake in competi-

tion with the other brook trout, perch, and abundant rough fish.



33

Shetter and Hazzard (1941), wWales (1346), samith (1947), shetter
(1947), Thorpe, Fayner, and Webster (1947), Greena (19521), Miller
(1954 gad 1354) end Hielason, Reiwers end Hennedy (1937) were all in
agresmant that mortalities were high in trout overwintering in lskes
and streems.

saith found that brook trout planted in the fall produce a lower
harvest than spring planted trouc. Miller, who worked with both wild
and hatcheary-reared cutthroat trout in Gorge Creak, Alberta, found low
overvinter wurvival, Greene studied overwinter survival of both wild
and hatchery-rearved fingerling brook trout in Stillwater Pond, lNew
York end found thet difference in overwinter survival could be attri-
buted to differences in hereditary background,

Overwinter survival in lskes is superior to overwinter survival
in streems {(David 1333), but in both habitats, syring planting pro-
duced more trout for the angler. The causes of the differential survival
have not been (ntensively investigated, especially in lakes.

1341 spring ve. 1541 fal]l planting ~-- The harvests from the 194l
spring and fall legal-length plantings were not significantly differant;
which was in contrast to the 1940 spring and fall legel-lenzth plentings.
The returns from these two plantings, fortified with the data from the
1940 and 1941 fall plantings, demsnstrate that a fall plenting in a
lake racently treated with poison was comparable to & spring planting
in survival to the creel, and that the high survival rate probably was

due to the effects of competitor removal.
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COMPARTSN OF FPIMGERLING PLANTINGS

1230 £all vs. 3251 fall plamtings -- The harvests from the 1930
fall fingerling and 1951 fall fingerling plantings were not different,

Five bundred wild brooi trout in 1350 and 1,001 wild brook trout
in 1951 were transferved from tunt (reek 2o tast Fish Lake., In ecsch
case, 5 percent of the number planted were later harvested. An out-
staniing featurs of these plantinges was ths relstionship of the
poundage of fish planted to that harvested, Of the 5.69 pounds planted

b8
in the fall of 1730, Tof percent were harvested by the anglers in sube

sequent YOArSs, nndaf:}rz‘ vercent of the 5.34 pounds nlanted in 1551,
slthough numerical survivsel was low for both groups, growth compensatesd
somewhat for the numerical loss.

inother point at which the fingerling harvests differed from the
logal-length plantings was the distribution of the harvesi. VYheress
the legal-length brook trout were captured in large mumbers during the
fivest two-week perind of the season snd completely harvasted after
the first season, the fingerlings wers taken in lesser nuwbers during
the firet two-week period (Tadle 3) and enterad the catch for mwora
than one season,

The harveat of the 1350 planting was 34 percent cosmlate after
the opening two-week period of the 195: sesson, when they fivst entered
the catch, Thirteen were caught in 1934, five In 1453, fom in 1954,
and ¢wo in 1955, The 1331 planting was smaller in length vhen planted
&5 4id not enter the catch in great mmbers in the first two-weeh
pariod of 1953, when 13 percent were taken. The following year ¥’
percent of the total harvest was taken in the first two-week period.
The 1931 brook trout enterad the catch for throe sessons: 43 in 1253,

42 in 1954, and one in 1355, J. H, wmle's (1946) work on Castle Lake



demonstrated that brook trout fingerling plants contributed to
the cateh the firac year but were removed after two years,

The data for the 1250 and 1931 {ingerling harvests wers not
df fferent and are combined in the following comparisons, The similerity
hetwean the two plantings indicated that to obtain the greater numerical
harvest from fingerling plemtings in tast Fish Lake, 1,000 rather than
500 should e plantec.

48 was wmeationed carlier, rough fish agaim flourished in the lake
as early as 1943, so then, the brook trout from the 1450 end following
slantings were angaged in inter- and intrespecific competition.

33} fall ve. lioe £all fiogerifug pleatings -- The wild
fingerling brook trout transferred to iast Fish Lake in the fall of

1954 were planted during the periud from i75U te 1953 when the esti-
nmated fall population of wild and plented brook trout in the lake
vas increassd frm'ln to 1,438 Ligh, AL the sane time, Lthe rough
fish population was zrobably increasing or near its wmaximmm deneity.
the compaxiscn of &hw 1554 wild transferred and che 1930-1951
wild tranafarrad brook crout haxvesks indicated a significent difference
(Chi square 13.43; d.f.,1). OJaly one purcent of the 1,034 fish planted
were vacovered by the ond of the 1u35 season, The recovered fish had
inoreased in size and with only 13 of the 1,034 fish recovered 58.1 pevcent
of the 10,87 pounds planted were recovered. ihese recovery data arc
mch lower than for cthe li5U-1551 plentings, The low return ircm this
planting was atiributed to increased inter~ and intraspecific competitiom,
The distribution patiern of the cacch Jduring the 1954 and 1955

seasons was siwmiler to the 1951 fingerling harvest distribution,
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COMPARTIST OF SUBLEGCAL-LENGTH PLANTINGS

The only sublegal-length plantings in East Fish Lake occurred
in the £fall of 195 and f{n the late suomer of 1953. The two plantings
wers not comparable in that the fish in the 1253 planting were of a
larger average length (4.1 inches) then that of the 1834 planting
(5.8 inches), Also the 1954 pleated fish overwintered in the lake
before beconing availgble to the anglers the following sessen, while
the 1953 release were subjected to the snglers' fish hooks immedistely
after veleasn. That some hooking mortalities occurved wes noted by
the suthor and the Munt Cveek staff,

The numerical veturns from the 1752 and 1953 bhatchery sublegal-
length brook trout rvelesse were low and similay to the numerical return
from the fingerling planting (Table &}. Poundage-wise, the harvests
were inferior to all sther plamtings except the 1940 fall legal-length
planting., The two olantings in the sublegal-length category mosat
1ikely suffered submormal survival becsuse of the crowded condition
of the lake from 1753 through 1955, There were cnough unmessured
variables influencing the harvests from the 1952 and 1953 sublegal-
length plantinge that no generalization on the relative merits of a
sublegel-length slenting compared to a lagal length, or fingerling
plantings could be mede. The data indicete that the planting of
sublagal-length brook trout in August provided a better hervest than
the planting in Hovember of 1951.



COMPARISON OF LEGAL-LENGTH AND FINGCERLING PLANTINGS

1940 fall vs. 1950-1951 plantings -- The 1950-1951 plantings

of fiongerling brook trout was thought to be typical for fall-plented
brook trout becsuse the conditions under which they were planted were
more or less normsl, e.8., inter- and intraspecific competitors wers
present, the lake was good trout habitat, and was easily secessible
to fishermen,

The 1340 fall planting was chosen to représent the legal-length
fall planting because it was the only one that approached normalcy.
The only other planting, 1941, was released in 8 competition-free
habitat.

The numerical return from the 1340 fall planting was superior
to the 155G-1351 harvest (14 percent vs. 5 percent), but the poundage
returned and the distribution cof harvest was superior for the 1930-19351
plantings. The major difference occurred in the poundage returned,
being greater for the 1950-1%51 plantings. +hereas the harvest from
the 1940 plunting was complete after one season, the harvest from the
latter plenting was spread over a four-year period.

The oanly conclusion was that the fall plantinga of fingerlings
produced a superior harvest to the fishermem,

1941 spring vs. 1950-1951 fall plantings -- Either the 1940 or

1341 spring plenting of legal-length trout could have been choasen for
comparieon with the 1330-13731 fgll fingerling plantings; snd, although
the two epring plentings differed in numerical returns (Chi square &4,064;
d.f.,1), the variation in returu may be considered an example of the
variation in harvest returns that occurs oven whea factors such as
average size and time of planting are rigorously controlled. The

causes of such variations in harvest are generally unknown.



Table 6.--NHumbera of Planted Brook Trout
Csught and Mot Ceught, Chi square values

Year Planted
1940 1942 1950 19351 1954
season 3pring Fell  Spring Fall spring Fall Fall __ Pall
Source Hatch~ Hatch- Hatch- Ratch- Hatch- thnmt Hunt  Hhunt  Hatche-
ory ery ery ery exry Creek Creek Creok ery
Husber
Caught 118 33 142 133 1g¢ 4 &6 15 49
Hot
Caught 132 110 106 117 53 476 955 1,017 3274
Total 50 243 48 430 249 500 1,001 1,032 1,007

Chi square comparison for certain of the above plantings
for significent differences in harvest,
value graster than 3.84 indicates a significant difference
at the 5% level of confidence.

A Chi square

1940 1940
Plantinge Spring

1540 Fall 63.%4
1941 spring 4,64
1941 Fall

1942 Spring

1951 Fall

1952 Fall
Hint Creek

1952 FPall
Hatchery

&.w

1941
Fall spring

0.67
245.30

1941
Fall

35.01

1950 1950-51 1952
Fell _ Fall  Fall

48,35

w? .gl

0.002

18.45

4,60 87,59
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Either plenting compared to the 1350-1951 plenting would give very
similar results,

It was evident that the numerical returns from the 1941 spring
planting was far superior to the LuiG-1951 returns. But here again,
the poundage returned and distribution were superior ior the fingerling
plantinge (Table ¢).

dhick of these two groupe provided the best catch was a difficule
question to snswer. Lf the fishermen waere primarily interested in
catehing large numbers of trout, then probably the spring planting
provided the dest harvest. If naturally produced poundage was the
chief criterion of a succesafully harvested planting, then the fall
fingerling plantings must be judged the dest. Under suitshle condi-
tiona both of these planting practices may be vecessary and justifi-

able,



RECOMMEUDATIONS FOR FUTURE PLANTINGS

The fish plantings in East Fish Lake should continue to center
on experimental plantings of brook trout, Menagement-type plantings,
per se, should play a minor part in the lake.

The data enumerated in this report indicate that a more con-
crete, loug-rarge slan for the superimental plantings i{n East Fish
Lake should be formulated ond cxecuted. 4 single type of planting,
such as 1,000 fell-jlanted, hatchery-reared, legal-length brook trout,
should be liberated annually for a neriod of five years,or umtil the
data indicated that the harvest was not being significantly affected
by some unknown natural phenomera, then the planting schedule changed
to another planting such as 1,000 fall nlanted, hatchery-reoared,
sublegal-length brook trout, which in turn should run for a neried of
snother five years. YNeadless tu say, when plantings such as the 1952
fall planted, wild and hatchory, fingerlings are to be tested for
comparable survival, all factors, other than the cne to be tested, such
as size and method of marking should be cssentially the same. Com-
parable sizes could be obtained by obtaining the hatchery fish first,
calculating their length range and mean, then going to the stream and
electrofishing for comparable wild brook trout,

Fall jpopulation cstimstes begun in 1347 will meke pasaible a move
accurate evaluation of survival from the planting. Also of undoubted
assistance in e¢valuating the fate of the slanted fish, weuld be move
accurate detaliled population estimates of the number of fish not
harvested from each planting surviving from season to season and the
determination of their eventual fate., 1€ adequate money ad netting
techniques were avallabls, a spriag population estimate would be

helpful,
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SUPFMARY

1. Plantings of legal-length brook tyout in the epring re-
sulted in g faiy numerical bharvest, poundags returns were low, most
of the figh were harvosted during the first twe weeks of the fisghing
season, and vo overwinter survival oeccurrved.

i. Plantings of legal-leagth brook trout {n the fall resulted
in high overwinter movtalities and a low numerical and poundage harvest,
except after the lake was treated with poison, when overwinter survival
and havvest weve comrareble to a spring planting, Here, too, the
majority of the fish were hervested during the first two weeks of
the agason following planting.

3. Removal of inter-specific competitors from the lske caused
increased overwinter survival of »lanted brook trout,

&, During the reriod from 1943 to wm brook trout were
planted. The fighing for native trout was considered satisfactory
until 1948 vhen the presence of rough fish in increasing numbars
caused a doeline in the fighing,

5. The fall fingerling plantings of S00 wild brook trout in
1550 and 1,00) wild brook trout in 1931 produced compareble returns,
e noundage recovered was mueh groster than tha pounds planted, but
the aumarical harvest was low, The harvesta wersz distributed over
threa and four year periods,

6, The wild fingerling plenting in the fall of 1932 ylelded o
poot‘bnvnt, soesidly bYecause of increasing competition fyom rough
fish and other brook trvout.
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7. The harvests from the sublegal brook trout planted in the
fall of 195 and summer of 19353 were numaerically similar to the
numerical returns from the finperling »lantinge, but the poundage
recovared was inferior,

. 3spring plantings of legal-length brook trout provided a
greater harvest than £all planted brook trout,

9. Legal-length plantings provided a lsrger numerical harvest
and fingerling slamtings provided the largest poundage gain in

harvest. Both tvpes of nslantings are acreptsbls mensgement practices.
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ABoTHAGT

Hatchury-roarad brook crout of lagal-length when planted In
tae spring provided a faiv somerical bavvesi. Fewer pounds of fish
were harvested than weye planted., lhe wajoricy of the brook (rout
that enterad the catch were creeled by the fishermen the flvst 14
days of the sesson following slanting. There was no survival to
the secoml fishlng saason,

natchary-reared brook trout of legal-length when planted in the
fall suliered aign overwinter morcelities, enterwd the caich in small
nuabers, the poundage return was low, and none survived to the follow
ing season.

Removai of competitors from tha lake by treatment with poison
resulted in increased overwinter survival of fall planted trout and,
in general, lncreased the survivai and harvest of fall and spring
planted brook trouc.

Tollowing the creatment of the lake with poison, the re-enteving
rough fish iocreased in mmmbers from 1943 to 1533 and contributed Co
the decline of the boook trout fishery,

Planting 550G wna 1,001 fingerlies brook tTowt produced a
simllay harvest, In each case the numerical vecurns were low, but
poundage harvested wvas greater chan toe pournkiage planted. Those
fisn entered ibe berveost for more Lhean one 6RO,

Pilmatings of svublegal-lengen croos trouc in the fall of 195&
and the summer of 1253 ylelded a uwwmericel harvest similar to the
fingerling piantings. {ke poundage tecovered was rulatively less

than the fingeriine or the legai-leugrnh pilantings.
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apring plantings of legal-length brook trout resulted in a
greater hervest than fall plantings.

Plancinge of iepal-iength vroox trout provided a larger
mumarical harveat than the fingeriing »lantings, but resulted in
loss In pounds horvasied ad comarad Lo pounds gplanted. IThe poundage
harvested from the fiagerling pistings exceeded Che nounds planted.
Roth legal-length plantings i rhe spring and finperling plantings

in the fall are acceptable manazsmant ~rsctices,
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