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Previous experiments described by Shetter and Hazzard (1941, 19L2)
demonstrated that, in the majority of Michigan trout streams, from two to
six times as meny hatchery-bred trout were caught from spring plantings
as were caught from plantings mede in the fall of the year. This conclu-
sion is consistent with the results of other investigations in Michigan
(Smith, 19L1), and Messachusetts (Nesbit and Kitson, 1937). In leakes
where suitable thermal and chemical conditions for trout exist, we found
that legal~sized rainbow trout might be planted in the fall of the yesar
with the expectancy thet from 20 to 70 per cent would be recovered by
anglers in succeeding seasons.

This report will present additional information on the success of
planting adult hatchery-reared trout at different seasons in Michigan
streams and lakes from data gathered chiefly during the 19L2 trout season.

‘Information available on the percentage of marked plantings surviving to
the second and third season after release is included, as well as deta on

the relative merits of "spot" and “boat"™ planting.
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Six streams located in all sections of Michigan were planted with jaw-
tagged troute In the lakes studied, where trout were already present,
the plantings were fin-clipped to meke the hatchery fish recognizable from
those fish already present. In lakes which were planted with trout for
the first time, such a procedure was not necessary. Data on the recoveries
of marked fish obtained from the streams were furnished voluntarily by co-
operative anglers and through the efforts of members of the Fish Division
and Field Administration Division. The data on the lakes involved were
obtained either through complete creel censuses or censuses limited to the
opening weekend or opening day of the trout season.

The experiments could not have been physically carried out without
the assistance of numerous individuals. The author wishes to thank the
following members of the Conservation Department for their cooperation and
interest during the course of the work:

Verne Winey, Conservation Officer, Kalamazoo
Jay Marks, Supervisor of the Wolf Lake Hatchery
Re G« Fortrey, formerly Supervisor at the Paris Hatchery
(now at Hastings Hatchery)
Je T. Wilkinson, formerly Supervisor at Oden Hatchery
(now at Paris Hatchery)
He. L. Peterson, Supervisor at Grayling Hatchery
Florin Warren, Supervisor at Watersmeet Hatchery
Paul Eschmeyer, District Biologist at the Watersmeet Hatchery.

The author is also indebted to other members of the Institute staff

for certain of the creel census data from the trout lakes censused in

the season of 1942,
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Results from Stream Plantings (Table 1)

Brook Trout
Five hundred (500} jaw-tagged brook trout were released in the fall
of 1941, and a similar number in the spring of 1942, in the West Branch
of the Sturgeon River just south of the town of Wolverine (Cheboygan
County). Of the fall planting, L (or 0.8 per cent) were later reported,
and of the spring planting, 18 (or 3.6 per cent)} were reported as captured
by angling. Compared with previous brook trout experiments, this planting
was almost a failure, for which no definite reasoms can be given. It is
possible that there was much lighter angling pressure on this stream in
1942 than in previous seasons, and this may have been an influencing factor.
On the bliiddle Branch of the Ontonagon River, 150 legal-sized brook
trout were tagged and released at each season. Twelve returns, or a ree
covery of 8.0 per cent, were reported in the 1942 fishing from the 1941
fall planting, while 17 (or 1l1.3 per cent) were returned from the 19,2
spring planting,
For the two streams combined, an average recovery of 2.5 per cent
was made on the 191 fall plantings, and 5.4 per cent on the spring plant-
ings from a release of 650 fish at each season.

Rainbow Trout

Two trout streams in the extreme southern part of the state were
included in the experiments of 19L41-L2, since it seemed possible that the
over-the-winter mortality of sdult fish might be non-existent, or much
lower, thesn that previously noted in streams farther north where the winters
are more severe. Accordingly, fall and spring plantings of legal-sized
rainbow trout and brown trout were mede in Fortage Creek (Kalsmazoo County)

and Dowsgiac Creek (Cass County).



TABLE 1. RESULTS FROM FALL AND SPRING (PRE~SEASON) PLANTINGS OF TAGGED TROUT

OF LEGAL SIZE IN STKREAMS BASED ON FISH REPORTED DURING THE 1942 TROUT SEASON

Brook Trout Rainbow Trout Brown Trout
Number Number Per cent Number Number Per cent Number Number Per cent
planted recovered recovery planted recovered recovery planted recovered recovery
Stream 1 12 11 1,2 1 1,2 1 L2 'Ll 12 thl 2 1 i L2 'Ll 12 thl L2
Falll Spring { Fall|Spring { FalllSpring| Fall}Spring! Fall|Spring{ Fall|Spring{ Fall{®pring! Fall{Spring| Fall|Spring

Portage

Creek sace Y see oo cse ves 100 100 2 17 2.0 17.0 25 25 see 3 0.0] 12.0
Dowagiac

Creek cee cee ve s so e e osse 250 250 3 28 1.2 11.2 SO SO ces 2 0.0 }_I,.O
Baldwin

Creek 250 250 U 28 56} 11,42 250] 250 18 16 7.2 6.4
Main Au

Sable 250] 250 23 51 9.2] 204 250] 250 18 32 7.2] 12.8
West

Branch

Sturgeon SOO 500 L‘- 18 O.8 3.6 L N ] o6 0 ® o0 LN J LR N ] LN J L N ) L ] e o * v e LR N J LN )
iddle

Branch

Ontonagon 150 150 12 17 800 11 .3 150 150 3 11 240 703 s cee ev e s see LY
Totals, o

weighted

averapes 650! 650 16! 35 2,51 5.0y 11,00011,000 Lo} 135 | L.5t 13,5 ! 5751 575 361 53 6.3 942
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In rortage Creek the results from planting 100 tagged reirbow trout
at both seasons of the year were as follows: percentege of recovery by
anglers on spring-planted fish, 17.0 per cent; on fall-planted fish, 2,0
per cente.

In Dowagiac Creek 250 tagred reinbow trout were planted in the fall
of 191, and a like number in the spring of 19L2; during the 19.2 trout
season three, or 1,2 per cent, were recovered from the 1941 fall planting,
and 28 (or 11.2 per cent) were reported as recaptured from the 19L2 spring
planting.

From similar plantings of 250 tageged rainbow trout in the spring and
in the fall in Baldwin Creek (Leke County), twice as many were recovered
from the spring planting as from the fall planting during the 1942 trout
season (1h.[5.6 per ceni] from the fall planting, 28 (11.2 per cent] from
the spring planting)e.

Plantings of 250 tagged rainbow trout released both in the svring
and the fall in the Main Au Sable Kiver (Crawford County) just below
Creyling vielded the following results during the 1942 trout season: fron
the fall plenting of 19hl, 23 recoveries (or 9.2 per cent); from the spring
plenting of 1912, 51 recoveries {or 20.l; per cent).

In the liiddle Branch of the Ontonazon kiver (Gogebic County) 150 tagged
reirbow trout were planted at each season. Three recaptures (2.0 per cent)
were rerorted during the 192 season from the fall plenting of 19L1, and
11 recoveries from the soring planting of 19L2 were captured by 192
anglers on the iiddle Branch (7.3 per cent).

The combined results from the {ive streams were as follows: 1,000
tarzed rainbow trout were planted 2t each season; L.5 per cent of the fall
of 19L1 were recovered during the 19L:2 season, and 13.5 per cent

"t S e
planting

of the spring planting (or three times as many) were recovered during 192,

(a4



Experiments invelving the planting of tagged, legal-sized, hatchery-
bred brovm trout were cornducted on four streeams. In the two southermmost
streams (FPortaze Creelr and Dowagiac Creek), no recoveries were reported
during the 19L2 season from the fall plantings of 19L1 (25 brown trout
planted in each streem). Similar plantings in the spring of 1942 vielded
12,0 and L .0 per cent respectively to the 19L.2 anglers reporting on those
streams.

In Baldwin Creek 250 tagged brown trout were planted at each season.
During 1902 more fall-plarted fish were repcrted than spring=-planted fish
for the first time in the writer's experience (18 (or 7.2 per cent} from
the 19,1 fall planting; 16 [or 6.l per cent] from the spring planting).

Two hundred and fifty tagged brown trout were plented in the Main
Au Seble just below the town of Grayling in the fall of 19L:1 and again in
the spring of 194,2. During 1942, 18 (or 7.2 per cent) of the fall-planted
fish were reported as recaptured, while 32 (or 12.8 per cent) of the spring
release of 192 were recovered.

The combined results of the experiments with brown trout of legal
size were as follows: fall plantings of 19L1, 36 of 575 fish were recovered,
or 6.3 per cent; spring plantings of 19,2, 53 of 575 fish were later
recaptured, or J.2 per cent,

"Carry-over" or Survival of Hetcher:-reared Irout

Through One or Liore Seasons

L swrnarization of the resulfs of all of these recent plantings of
marked legel-sized hatchery~reared trout is presented in Teble 2. Date
from the West Branch of the Sturgeon River have not beer included as no
recoveries of ta;ged fish other then the few obtained during the 19,2
trout season (the first sesson of availability) have been received. Informe-

tion from Kinve Creek (a private trout stream on the wingleton Club in Lake

County) has been included.
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O BROQCK, BROWHN AND RAINBOW TROUT BY SPOT RELBASES AND SCATTLR

A COMPARTISON O THE RESULTS PFRC SPHING AND FALL PLANTINGS

PLANTINGS .

(Figures in parentheses indicate percentages of recovery)

Species and Number recovered Humber recovered Number recovered
season when Number planted first season sacond season third ssason
first Spring Fall Spring Jreld Spring Fall Soring Fall
.Stream available Boat Spot Boat Spot | Boat Spot Boat Spot | Boat Spot Boat Spot i Boat Spot Boat Spoi
Main Au Sable Rainbow '41 250 2,9 239 232 52 L6 20 31 1 2 1 ... cee eee ces ces
(2048) (1845) (8.3) (13+3)(0.L) (048) (0.44) (0.0) (0.0) (0.0) {0.0) (0.0)
Rainbow '1;2 125 125 125 125 32 19 16 7 1 oo eee ces
(2546) (1542) (128) (5¢6)(0e8) (040) (040) (0e0) vee  eee  eee  ous
Browvm 'L;1 250 250 250 250 3L L2 19 21 1 1 1 cee 2
(1346) (1648) (7+6)  (8eL)(0u1) (04h) (04) (0.0) (0.0) (0.0) (0.0) (0.8)
Brown 2 125 125 125 125 16 16 8 10 ... 1 ... 2 e cee ceo cee
(1248)(128) (64l1) (8eD)(00) (048) (0.0) (1a5) ... cee .o oo
Paldwin Creek ILainbow 'Ll 250 250 29 21,9 25 26 21 17 2 oo 1 ooe cee oo cee e
(1040) (100} (8als) (648)(048) (0.0) (04y) (0.0) (0.0) (040) (0.0) (0.0)
ainbow '[2 125 125 125 125 15 13 6 8 1 ... .o cee ces . ces ces
(12.0) (10.1)) (Lie8) (6el1)(068) (040) (040) (060)  ver tee eee  eue
Brovm 'l1 250 198 250 250 22 32 11 20 3 e 1 ... cee ces .o ces
(8e8) (1642) (Ledy) (840)(142) (040) (0O4ly) (0.0) (0.0) (040) (0.0) (0.0)
Brown ‘L2 125 125 125 125 3 13 8 10 .o 1 con see see cae cee .o
(2e11) (10.L) (64h) (840)(0.0) (048) (040) (00)  wee eee  aee oo
Yowariac {(reek Llainbow ',2 125 125 125 12§ 10 18 3 cee 1 ‘e cee .o oo . e .o
(8e0) (1yely) (2el:) (060)(068) (040) (0.0) (0e0) cve  ees cee  eee
Brown '.2 25 25 25 28 2 cee .o ces aee 1 oee oo . .o .o ces
(B40) (0e0) (040) (040)(040) (Le0) (0e0) (0e0) vee  wee  eee  oee
liddle Branch xainbow "2 75 75 75 75 8 3 2 1 e cee ces .o oo .o oo v
Ontona_on (107) (Lie0)  (247) (13)(040) (040) (04D} (0e0) eee  wee  see  aee
Brook 1.2 75 75 75 75 6 11 6 6 e ces cee ces oo cee ore cee
(860) (11e7)  (8e0) (8e0)(040) {040) (0D) (0e0), eve  wve  cen  wee
Kinne Creel Brown '39 991, ees ces ese 98 .o e ces 10 eee een .o 1 . . e
(96B)  eee eee  eee (1.0) ... e eee (De1) dee eee e
Rrown '[;1 201 ces veo “oe 56 ... ces .o 5 . ces . ces ces ‘e ces
(27e8) vee  ven cre {2e5) vee ere eee eee . .o .
Rainbow tL0O 250 vos .o cos 85 . .e oo 1 ... oo ces ees oos . cee
(311.0) . . eee (0O ... .o . cee .o .o cee
Hainbow '.]_31 203 eoe cee cee 77 oce o s 5 ese oo coe see - ese cee
(37¢9) wee voe ene (208) ewm eee eer e e e
Grook 1 100 e .o .o 23 e e ces 2 ves .o .o 1 cee cee e
(2360) wee wee eee (2.0)  vie eie eve (1a0) e eee e
Totals by Sainbow 1.03 oho 938 931 30l 129 68 6l 12 2 2 cee eee .o . e
species (21a7)(1342)(742) (6e9) (048) (041) (00l) vvr  vee W cee  ees
Brovm 1970 723 950 950 231 103 L6 61 19 L 2 2 1 oo 2
(1107) (1he2) (LieB) (66l) (140) (045) (042) (042) (0405) vue  oue  (0e2)
Brook 175 75 75 75 29 11 6 6 2 ees eee ees 1 ... e ees
(1666)(1i167)(860) (840) (L1al) woe  woe  eee (0e5) wee e ‘e
Crand Total 411 3548 17L7 1963 196  chl, 239 120 131 33 6 L 2 2 eee eee 2
(1549)113.68)(6.1) (647) (0.9) (0.3) (042) (0e1) (0.1) ... ... (0.1)
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Study of the table indicates that, as might be expected, the largest
percentage of the planted {ish is recovered during the first.season of
availability no matter whet time of the vear they are released., The data
from Kinne Creek probably represent the maximum "carry-over" which could
be securede The members of the Wingleton Club are required by their own
rules to record each day's catch in a book kept in the ice-house. The
stream has been quite efficiently blocked near its confluence with the
Pere Marquette River by a self-cleaning rotary screen which keeps all fish
planted in Kinne Creel in the stream until removed by club anglers or by
natural death. Here significant percentages of recovery in the second
season after planting have been noted--from O.l per cent of a planting of
250 rainbow trout to 2.5 per cent of a planting of 203 rainbow trout; also
2.5 per cent of a release of 201 brown trout and 2.0 per cent from a
planting of 100 brook trout. These percentages of recovery during the
second season after planting are for the most part higher than found in
the experiments conducted on public waters where the percentages of
recovery during the second season after planting have varied between 0.0
and 1.6 per cent (the L1.0 per cent recovery on the 1942 planting of brown
trout taken in Dowegiac Creek in 19L3 is not considered as representative
since only 25 fish were available and only one recovered). This lower
percentage of recovery during the second season after planting on public
waters is probably due in part to more intensive angling and to the failure
of an unknown number of anglers catching tagged trcut outside of census
areas to report theme.

Apparently very few hatcher;-reered trout survive to reach the third
open season after planting, Of merked hatchery fish planted since the
spring of 1939 (arproximately 10,000) we have records of only five recoveries

hich were tesken during the tuird season after release, Three of these



G-
vere brown trout and two were brook trout. Iwo of the brown trout orizinated
from a fall planting in 19L0 in the iain Au Seble River, and the other
came from a spring planting in Kinne Creek in 1939. Both of the brook
trout originated from spring plantings, one from & release in Kinne Creek
in 1951, the other from a planting in the Pine River in 1939 (not shown
on Table 2). It would appear, from the data at hand, that in general there
is more chance for season-to=season survival of spring- or summer-planted
trout than for trout placed in the streams in the fall of the year, although
the percentage of survival will very with the species of trout, and from
stream to stream.

Comparison of Results of "Spot" Plantings

and "Boat" (or Scatter) Planting

At each season of plenting approximetely one-half of each species of
trout involved was relessed at a single spot, while the other helf was
distributed by boat drifting above and below the locality of the spot
planting. In other words, the fish released from the boat were scatiered
over from 1 to 3 miles of stream both above and below the locality of the
spot planting.

The sorting of the recoveries as to whether they came from "spot"
plantings or "boat" plantings yielded no conclusive information. On some
streans, and in some seasons, and for certain species, higher percentages
of recovery were noted for "boat" plantings. The reverse was also true
(Table 3).

Theoretically, the fish distributed by boat should have been somewhat
more difficult to recover since they were spread over a much greater stream
eree originally than were the “spot"-planted fishe. It is logical to
suppose that & small number of anglers could remove a large number of hatchery

trout that were planted by the "spot"™ method if the fish chose to remain

schooled up at the point of planting, However, the 19Lz data indicate a
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CO._PAXISCIT OF RESULTS rrOil MSrQT" -

ST TG
EE P AL B

0F LECaL TROUT, 1942 THROUT SZASON

AND "SCATTEZ" PLAZTZ

1:C8

in parentheses show munber of anglers reporting indicated numbers of fish)

Mamber of recaptures reported from

Springz Helease

Humber of recapturecs reported from

'all Lelecase

Rainbow Trout

Brown Trout

Brook Trout

Fainbow Trout

Brown Trout

Brook Trout

_Strean Boat | Spot Boat } Svot{ Boat} Swnotl Boat Spot { Boat Spot | Doat Spot

Main Au Sable 32 19 15 16 .o .o 16 7 ) 10 .o .ee
(2) ¢ (17) (931 (13) (1) (2) (6) (8)

Baldwin Creek 15 13 3 13 cos eus 6 8 8 10 ces ces
(13) | (13) (3) (9) (5) (7) (&) (8)

Dovfagia.c 10 18 2 Wno e LI 3 ¢’-no 6’..0 \ytuo ee e e
(9) 1 (L) (2) (2)

Portage Creek ... 17 coe 3 PR ot cas 2 eee | VL. ers eee

(13) (3) (2)

¥West Branch XX ces eve cee 9 9 s wese s cee 1 3

Sturgeon (8) (9) (1) (3)

iiddle Branch 8 3 ces ces 6 11 2 1 .oo cae 6 6

Cntonagon (8) (3) (6) (6) (2) (1) (6) (6)

Totals,

averages 65 70 21 32 15 20 27 18 16 20 7 9
Glo | (6o) | (g (eg)} (M) (151 2y | (15) 1 (M)} (16) (7 (9)

Total

planted 150 550 275 300 320 325 L50 550 279 300 325 325

Percentage

l:_reCOVered lL}.oL‘ 1207 'Zoo 10;7 }:Loé 6.1 6.0 3.2 5.8 606 2el 2.8

karked fish

caught per

angler

revorting 1.l 1.1 1.5 1,3 1.1 1.3 1,1 1.2 1.1 1.3 1.C 1.01

1o fish caught from o

ther blenks indiceate nc plantingse.
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higher catch per angler reporting recoveries from spring plentings of "boat"
planted rainbow and brown trout, but a lower catch per angler rezorting
recoveries from "boat"-rlanted brook trout. From the fall releases of
1941, "boat"™-planted brown and rainbow trout yielded fewer fish per angler
reporting than did "spot" planting, and the yield per angler reporting
marked brook trout was the same for the "spot" and the "boat" methods.

One phase of the problem of planting adult trout in stresams which has
not received a thorough test is a comparison of the results between "spot"

and "boat" plantings made during the open trout season. It would be

desirable for the hatchery supervisors to know how widely over a stream

the stock must be dispersed during the open season so that the maximum

number of fishermen might be benefited, rather than having a small number

of anglers take more than their share of fish from any one release. Ex-
periments on this problem will be conducted as soon as persomnel is available.,

Results From Plantings in Trout Lakes

The results from experimental plantings of adult hatchery-reared brook
trout in the fall of 19L1 in lakes found suitable for the species amplify
the findings of Shetter and Hazzard (1942) with regard to rainbow trout
of legal size when pvlanted in lakes in the fall. A tabular summary of the
lakes on which accurate creel census data (taken during the 192 trovt
season) are available is presented in Teble L. Information from six fall
plantings indicate that in lakes where conditions are favorable for brook
trcut, in the seascn following the fall of release anywhere from 13.9 per
cent to 88.1 per cent may be expected to be recovered by the auglers (aversge
survival 56.3 per cent). Individual weights and lengths of fish caught
and observations of the census takers showed that these trout had made
considerable growth over winter and that they were gererally in good

conditione
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Fercentege
of totsel
recovery

Humber Humber Percentage of Total trout on opening
Lake Svecies planted recovered recovery cpening day day _
South Twin Lake¥ Brock 590 L27 723 3Lo 7946
Morth Twin Lake&’ Brock L56 Lo2 88.1 368 91.5
Holland Lake® Brook 200 136 68.0 129 oo
Kimes Laked/ Brook 1,000 122 L2,2 122 -
East Fish Lake 'Ll Broock 23 3L 12.9 32 9,1
Eest Pish Lake 'L,2 Brook 250 133 G35 123 924

& Creel census for first two days of 1942

&

Creel census records for opening day, 1952, only.
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The data obtained in previous years ccncerning rainbow trout plantings
in lakes and the results from brook trout plantings in lakes ¢iscussed above
demonstrate that a very high percentage of adult fish planted in trout
lakes in the fall of the yeer are available to and are taken by anglers
in the season following release. The one unfavorable result of such a
planting program hes been that from 80 to 9L per cent of the total trout
catch for the whole season on lakes where adult brook trout were stocked
in the fall of 1941 were taken on the opening dayv (the average for the
lakes on which complete creel censuses were operated was 89.l, recovery on
the opening day). Results of a comparable nature were noted in the Pigeon
River Forest lakes which were stocked with legal-sized rainbow frout (see
Report No. 620). As far as these small "made" trout lakes are concerned,

a small percentege of the total anglers using these lakes takes much more
than their share of the fish planted in them.
Conclusions

In general, the following ccnclusions seem warranted concerning the
planting of trout seven inches or larger and have been rather definitely
proven by repeated experiments:

1, Vihen planting trcut in streems, significantly more fish will be
aveilable to the anglers from fish released in the spring of the vear than
from 2 similar number of fish planted in the fall of the year. This con-
clusion apprears to hold even for trout streams in the southwestern part
of the state where winter conditicns are not as severe as in the more
northerly regions, as demonstrated by the results obtained in the experi=-
ments on Dowagliac and Portage Creeks.

As sugrested by limited earlier experiments with brown trout, this
species appears to survive better over winter than do brook or rainbow
trout but, except in one instance, spring plantings of this species also

gave appreciably better returns to the anglers
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Editorial Comment

The reason for better returns frem spring and open season
plantings has not et been definitely determined but since- good
results come from fall nlanting in lakes, it must be concluded
that the enviromment in streams 1s not as favoratble for trout
in winter as in lakes. It might be inferred that if streams
contained more deep, quiet pools (approaching lake conditions)
survival would be better. Cannibalism evidently is not a factor
since most of these lakes contained at least some large trout
when these experimental plantings were mades Predation by
merganser ducks is known to account for some losses in streams.
Competition from trout already occupying the better pools in the
streams may also be an important factor. Creel censuses on the
Pine River as well as on other northern Michigan streams have
demonstrated large populations of wild trout. Since few trout
are left in most small lekes by fall, it is likely that competi-
tion for food and shelter is not as keen there as in streams
at the time plantings are mede. This may explain the more
favorable returns from fall plantings now being reported by
workers in New York and Pennsylvania.--4.S.He

2. As far as can be determined from the data et hand, neither "spot"
nor "opoat" planting has demonstrated any great superiority over the other
in plantings made in the fall or in the spring before the season opens.

The relative merits of the two methods should be tested on plantings of
"keeper" trout in streams during the open season.

3. As shown earlier for rainbow trout, creel census records from
lakes stocked with legal-sized brook trout demonstrate that high percentages
of fall planted fish survive the winter and are taken by the anglers in
the following season. The worst feature of such a management program is
that an average of about 90 per cent of the total catch for the season on
brook trout lakes is removed by a very small percentage of the total number
of anglers who use the lake. Some thought should be given to correcting
this situation, whether it be by lowering the creel limit, or by other
special regulations for such waters, or by other means.
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