Planting “Keeper” Trout

Fall, Spring and Open Season Stocking
Results Compared

By DAVID S. SHETTER and ALBERT S. HAZZARD

Institute for Fisheries Research

Fish Division
Michigan Department of Conservation
Reprinted from MICHIGAN CONSERVATION for April. 1942
Yol. XI. No. 4. pp. 3, t and 5

STy
R




INCE 1930 the angling pressure on
Michigan waters has increased
tremendously, as borne out by the

rising curve of fishing license sales. The
reasons for the increased amount of
angling are a combination of economic,
recreational and social factors, such as
shorter working periods, better roads
and automobiles, and expanded develop-
ment of the northern Michigan areas to
service fishermen.

Just how great this angling pressure
is may be illustrated by a few figures.
Intensive creel census records from sec-
tions of seven Michigan trout streams
show that an average of about 750 man-
hours per acre per season were spent
in angling on those streams during the
1937, 1938, and 1939 trout seasons. Com-
pare this with an average of 53.7 man-
hours per acre per season on six lakes
censused in 1941, and remember that the
season for lake fishing {exclusive of most
trout lakes) is about twice as long as
that for most trout streams. On the
Hunt Creek Experimental Area, the
angling pressure has never been lower
than 180 man-hours per acre of stream
per season since the start of the creel
census in 1939. The pheasant hunter
thinks the hunting pressures of late years
in southern Michigan have been heavy,
but the figures given out by the Rose
Lake Experimental Station (reported to
be a hunting area that is consistently

near resort towns receive a terrific
churning from the ever-growing number
of trout fishermen. In several other
states, particularly in the east, an even
larger number of fishermen are said to
{ake to the streams during the open sea-
son, and in order to satisfy the demands
of the anglers for fish in the creel, a
good share of the trout planted in those
states (such as New Jersey, Connecticut,
Massachusetts) are of legal size, and al-
most the entire trout population presum-
ably are hatchery-reared fish.

Three Per Cent “Keepers”

During the past ten years the Mich-
igan Iish Division has also released
legal-sized trout (seven inches or longer)
more a8 an experiment than as a definite
policy, in an effort to learn what the
effects of such plantings might be.? Such
plantings have never exceeded three per
cent of the total number of brook, brown
and rainbow trout released (which an-
nually amount to six-to-eight millions).

Since the inception of this compara-
tively limited program of planting
“ready-to-catch” trout, there have been
many arguments pro and con on the
various phases of the operations involv-
ing large, hatchery-reared trout. Certain
of our older, experienced trout fisher-
men look with scorn on any such prac-
tices; however, others who are not so
experienced mor so discriminating have

productive of pheasants, and more heavi-

Iy hunted than the average farm) indi- \I}z?uen, Durward L., 19‘«;21. 1’];11&{ Segson Limit.
cate that it has never been more :chan is,?,ﬁ_)_”;‘;‘)f’4;{“”““““’“' ol. 12, No. 2, January
2.45 man-hours per acre per seasomn. :Shetter, David S. and Albert S. Hazzard, 1941

Under such conditions, . good trout Results from plantings of marked trout of legal
) N 4 . . size in streams and lakes of Michigan. Trans.
streams ueal centers of population or Am. Fish Soc.. Vol. 70 (15940), pp. 446-468.

TABLE 1

Percentages of ‘“‘legal’® trout recaptured by anglers after release
at various seasons of the year in Michigan streams, 1937-1941.

. Fall planting* | Spring plantingt Open-season planting}
Species of trout | Number Per- Number Per- Number Per-
‘ Number |of marked| centage | Number |of marked! centage | Number |of marked| centage
of experi- fish of re- | of experi- fish of re- | of experi- fish of re-
| ments planted | covery ments planted | covery ments planted | covery
BROOK TROUT ' ’ !
(totals for 6 streams)! 3 2,798 4.4 3 5,300 25.5 9 9,751 25.4
RAINBOW TROUT - \
(totals ior4st.reams)’ 4 1,979 | 4.9 4 1,999 19.6 10 7,391 25.7
BROWN TROUT !
(totals for 4 streams)3 3 1,500 5.8 3 1,448 11.3 A 4 1,000 13.0

1Pine River (Lake County), N. Branch Au Sable (Crawford County), Canada Creek (Presque Isle County), Little Manistee
River (Lake County), E. Branch Tahquamenon River {(Chippewa County), Hunt Creek (Montmorency County).

2Pine River (Lake County), Pigeon River (Otsego, Cheboygan Counties), Main Au Sable (Crawford County), Baldwin
Creek (Lake County).

*Pigeon River (Otsego, Cheboygan Counties), Little Manistee (Lake County), Baldwin Creek (Lake County), Main
Au Sable (Crawford County).

With the exception of Baldwin Creek and the Main Au Sable, all data obtained from the streams listed above were col-
lected chiefly by intensive creel census crews.

*Between Labor Day and January 1.

1From about March 1 to the last Saturday in April.

iBetween the last Saturday in April and Labor Day, the open season for trout fishing

2



written enthusiastic and favorable com-
ments on their angling for hatchery-
reared trout.

Much of the argument concerning the

relecase of “legal” trout has centered
around the time of ycar when these
lavger fish should be placed in the

streams and lakes. From the viewpoint
of the hatchery supervisor, release of the
fish in the fall of the yvear is an excellent
procedure as far as efficient hatchery
management is concerned. In the fall
season (September-December) almost all

iand. the contentions secin reasonable.

Considering the various arguments in
its favor, the fall season would appear
to be the logical time of the yealr to re-
lease these large trout.

The Department of Conservation is
concerned, however, with the efficient
utilization by the angling public of these
adult trout whicl, according to two of
our hatehery supervisors. have cost any-
where from 15 cents to 25 cents each by
the time they are released. One important
question is, do the fishermen catch a

TABLE 2

Percentages of fall- and spring-planted trout recovered at various distances
and directions from the points of planting in five Michigan trout streams

|
Number of |

Percentage of recovered fish moving
. recoveries number of miles and direction
Stream Year | Species Season with .
recovered | ! planted lo;:alizy Upstream Downstream
! data
1 ; given 310 02 3-10 11-75
| 1 !
Pine River 1938 | Brook | Fall 84 10 77 !
‘ | Spring 453 1 76
1938 | Rainbow ! Fall 13 15 46
. Spring 214 | 0 7
1939 | Brook ! Fall : 26 35 19
| Spring ; 317 32 26
Pigeon River 1939 | Brown i Fall : 16 12 75
Spring ' 34 6 79
1939 | Rainbow Fall | 3 67
Spring 48 51
North Branch 1939 | Brook Fall . 42 40
Au Sable Spring ! 138 26
Main Au Sable 1941 | Brown Fall 27 100
Spring 51 100
1941 | Rainbow Fall i 33 91
Spring 76 59
Baldwin Creek 1941 | Brown Fall 10 100
Spring 37 97
1941 | Rainbow Fall 12 83
Spring i 18 66
All experiments comabined i Brook ! Fall 152 45.3 37.6 | 3.0
| Spring 908 | i 4213 1500 | 1.3
i Brown - Fall 53 91.7 L
. Spring ! 122 92.0 6.0 ..........
: Rainbow Fall ! 61 1.7 21.7 3.8
i Spring ) 356 61.7 26.3 | 12.0

#One tagged rainbow trout moved from Vanderbilt Road Bridge on Pigeon River to a point 17 miles off Sarnia, Ontario,
in the southern end of Lake Huron. However, this record has not been verified.

roads and trails are passable and in good
condition, whereas in the early spring
they are not. The large tank trucks
used to transport the fish can move to
almost any streamside locality. If the
fish are planted in the fall, there is no
food or labor required for the fish dur-
ing the winter months, which reduces
hatchery costs and overhead. If no fish
are to be carried over the winter, less
pond space is uneeded in the general
hatchery plan.

Also, many fishermen contend that in
order for a hand-reared fish to become
“wild” in appearance, action and in eat-
ing quality, it should spend at least one
winter in its new environment. At pres-
ent, there is no scientific evidence to prove
or disprove these latter claims but, off-

[<h]

greater percentage of fall- or spring-
planted *legal” trout, or a greater per-
centage of these large trout if they are
released during the open season? Other
questions are: What percentage of the
total number of anglers actually catch
any of these large hatchery fish? Do
fall-planted trout distribute themselves
over a stream system better than fish
planted a month to six weeks before the
scason opens? During the past five years
the Institute for Fisheries Researeh, in
cooperation with the various hartchery
supervisors, conservation officers. and a
host of interested anglers. has conducted
a large number of experiments to de-
termine the facts.

Concisely and bluntly stated, the prob-



TABLE 3

Percentages of ‘‘legal’® trout recaptured by anglers after
release at various seasons of the year in trout lakes

| Fall planting

Spring planting Open-season planting

Lake, and seasons of recovery Number - Percentage | Number Percentage ;| Number Percentage
of fish of of fish of of fish of
planted recovery | planted recovery ; planted recovery

RAINBOW TROUT '
Seuth Twin—1935 i 100
!North Twin—1937 : 100 ;
*Pickerel—1939. . . 400 |
Hemlock—1939. . ........... .l 303
3Burt—1939, 1940, 1941 . 500 ‘
3Crooked-—1940, 1941, . ... ... ... [ P [ore
BROOK TROUT 3 ; B )
East Fish—1940................ P R 250 ! SL.2
13.5 250 55.6 '

*East Fish—1941................ 243

‘Results based on intensive creel census alone.

*Results based on intensive creel census plus marking experiments.
3Results based on marking experiments alone with returns of marked fish voluntary. o )
*These lakes were under intensive creel census only for 9 days of the 1940 trout season. so these are minimal figures.

lem ix this: Do trout fishermen get more
fishing for their moneyv from hatchery-
reared trout of legal size that are re-
leased in the fall, in the spring, or dur-
ing the open season? The problem was
attacked in thix way: Known numbers
of marked (either tagged or fin-clipped)
hatchery-reared trout of all species were
planted in sections of nine streams and
seven trout lakes at the various seasons.
These plantings represented 51 experi-
ments, and involved the marking of ap-
proximately 36,000 trout. On several of
the streams and lakes, the entire catch,
including the marked fish, was tallied
by creel census clerks. On other trout
waters, data on recoveries were requested
and obtained by voluntary reports of
fishermen and through contacts made
by conservation officers. Hatchery su-
pervisors and their assistants have aided
in planting marked trout or in obtaining
information ou the vecovery of marked
fish. Many well-trained creel-census
clerks were furnished in past years by
the State CCC, or through the coopera-
tion of the United States I'orest Service.

The data will be presented under two
general headings: (1) streams, and (2)
lakes, since the results were very differ-
ent in the two types of trout water.

STREAMS

The generalized results of experiments
with hatchery-reared brook, brown and
rainbow trout of legal size released in
Michigan streams at various seasons of
the year are presented in Table 1. This
table shows the average percentage of
recovery made by the anglers on plant-
ings released at the different seasons of
the year. A study of the table will be
somewhat of a shock to those who favor

and advocate fall planting of trout in
streams when they mnote the uniformly
low percentages of returns to the angler
in the season immediately following the
planting. Average percentages of re-
covery on hatchery-reared trout planted
in the fall were as follows: brook trout,
4.4 per cent; rainbow trout, 4.9 per cent;
brown trout, 5.8 per cent.

The average percentage of spring-
planted (before the opening day but after
the winter) hatchery trout recovered by
the anglers was 5.8 times greater for
brook trout (23.5 per cent recovery), 4.0
times greater for rainbow trout (19.6
per cent recovery), and 1.9 times greatel
for brown trout (11.3 per cent recovery ).
In other words, from two to six times
more legal-sized hatchery trout were
caught from releases made in the spring
of the year than were cauyht from releases
made in the full of the year in streams.

It will also be noted in Table 1 that
the average percentages of vecovery on
“legal” hatchery trout planted during
the open  season were approzvimately
equal to, or somewchat higher than, those
recorded for spring plantings.

1t should be mentioned here that we
have never received any reports of re-
covery from brook trout planted in the
fall which were captured any later than
the first open season after planting, In
other words, a small number survive to
reach the anglers’ creels in the follow-
ing season, but apparently there is no
carry-over to succeeding seasons. On the
other hand, a very small, but neverthe-
less measurable number of legal brown
and rainbow trout planted in the spring
or during the open season have been re-
covered as late as the second trout sea-
son after their release.



Few Anglers Catch Marked Fish

The (lata presented in Table 1 were
gathered. with one exception (the E.
Braneh of the Tahquamenon river in
Chippewa county). from public fishing
waters Iving in the northern half of the
lower peninsula. It is possible that re-
sults might be different from fall plant-
ings of legal-sized trout in some of the
trout waters of sonthwestern Michigan
Wwhere milder winters and possibly fewer
predators might allow a higher percent-
age of fall-planted adult fish to survive.
Mavking experiments  with  legal-sized
hatchery tish are now in progress in two
southwestern streams (Dowagiae creek.
Cass county, and Portage creek, Kala-
mazoo countyj and in one upper penin-
sula: stream (Middle Branch of the On-
tonagon river, Gogebic county).

The exact percentage of the total num-
ber of anglers benefited by fall, spring,
or open season plantings cannot he
stated: that the percentage of the total
number of anglers catching planted legal
trout rould be very small can be swr-
mised from the following data. On six
different streams, intensive creel cen-
suses during four different years showed
that the percentage of the total number
of anglers fishing who caught marked
hatehery trout varied from a low of 5.7
‘per cent {North Branch Au Sable, 1939)
to a high of 20.6 per cent (Pine river,
1938). These percentages included ang-
fers  who had caught hatchery Afish
planted during the open season as well
as hatchery trout planted in the fall
and in the spring. Even with the in-
clusion of the above-mentioned anglers
catching hatchery trout planted during
the open season, the average percent-
age of the total number of anglers
catching hatchery fish was about 11.5
per cent. More simply stated, about
one angler in nine caught hatchery
trout planted at legal size without re-
gard for the season of planting. When
it is considered that the plantings made
in the censused streams were, as a rule.
larger than could normally be made on
all trout streams in the state, this figure
is especially significant.

The available data on the movements
of arvtificially-reared trout after release
in the fall and in the spring are given in
Table 2. Not all recoveries veported were
usable, as locality data were not given
for some ot the reports. From the table
it can be seen that the average distribu-
tion (as judged by the percentage of the

total number of fish recovered at various
distances and directions from the points
of plantingi of fall-planted trout of any
species is either only slightly greater
fbrook trouti. or less (hrown and rain-
bow trout), than that for tish of the
same species planted in the spring of
the vear. Apparently there is a distinct
tendeney for the majority of brook trout
to move downstream from three to 10
miles after release. Brown trout appear
to move very little after planting in
cither season. A xtrong tendency townd
downstream movement can be noted in
the rainbow trout. where the highest
percentages of recovery were noted for
fish moving more than 10 miles. Al-
though tall-planted rainbows distributed
themselves  somewhat before the open
season, those planted in the spring were
even more widely scattered when canght
by anglers.  No upstream movement
greater than 10 miles was noted for any
species; possibly the presence of dams
near the experimental localities on the
Pigeon river and the main Au Sable may
have intluenced these results. Apparent-
Iy fall-planting of any species has no
advantage over spring-planting in assur-
ing a wider distribution of fish by the
opening day.
Recoveries of Fall Fish Few

Confirmatory evidence on the correct-
ness of our general conclusions presented
here are available from other sources.
Smith* tagged legal-length hrook trout
before releasing them at various seasons
in the Salmon Trout river, which runs
through Marquette county, mostly on the
property of the Huron Mountain Club.
A complete ereel census of the compara-
tively limited number of c¢lub anglers
and their guests was easily carried out.
Smith found that from 1,233 tagged brook
trout planted in the fall of 1938, only
three fish were caught in 1939, From
600 legal brook trout released after tag-
ging in October, 1939, only six were re-
taken by the club anglers during 1940—
a recorery of only one per cent or less
on the fall-planted fish. Recoveries on
the “legal” brook trout tagged and plant-
ed during the spring months varied from
16 to 67 per cent in Smith’s experiments.

Nesbit and Kitson® have reported on
experiments involving spring and fall

sSmith, Jr., Lloyd L.. 1941, The results of plant-
ing brook trout of legal length in the Salmon
Trout river., Northern JMichigzan, Trans. Am,
Fish. Soc., ¥ol. T0. 1940, pp. 249-254,

#Neshit, Robert AL and J. Arthuar Nitson, 1937,

Nowme results of tront tagging in Mass: chusetts,
Copeia. Noo 30 November 140 1537, pp. 16%-172,




plantings of tagged legal-sized brown and
rainbow trout in streams and ponds of
Massachusetts.  Their recovery resulrs
showed that, on the average, abour five
times as many spring-planted fish were
recovered by the anglers as were fall-
planted fish. In certain streams they
tound that the ratio was about 10 1o 1
in favor of spring-planted fish, but that
in ponds, spring-planting was only about
twice ax effective.

Coblh’ stated that fall plantings of
“legal™ trout in Connecticut waters had
failed 1o survive in any numbers to the
following trout season, but offered no
evidence,

LAKES

Very different results have Dbeen ob-
tained from a limited series of experi-
mental plantings of adult rainbow and
brook tront in trout lakes at different
seasons of the vear. Most of the plant-
ings of adult trout on which accurate
survival data are available have involved
rainbow trout (six lakes), and at pres-
ent figures are available from only one
lake where experimental plantings of
legal-sized hatchery brook trout were in-
volved. These data are shown in Table 3,
where the recovery percentages obtained
from the plantings made at the various
seasons are listed for the several lake

The striking feature of Table 3 is the
high percentages of recovery of fall-
planted rainbow trout from trout lakes
under 100 acres in size (Pickerel lake,
Otsego county; Hemlock lake, Cleboy-
gan county; North Twin lake, South
Twin luake, Otsego county). In these
lakes the recovery percentage of fall-
planted rainbow trout ran from 23 to 73
per cent. Iven the late summer plant-
ing made in Burt lake in Cheboygan
county {area of 27.3 square miles), from
which only 16.4 per cent has been re-
ported by the anglers to date, has been
at least three times more successful than
any similar planting of rainbow trout
made in streams at the fall season.

The comparatively low percentage of
recovery noted in Table 3 for the plant-
ings made in Burt lake may have been
caused by any one of the tollowing factors:

tar Reports were voluntary as no cen-
sus was possible.

th) The comparatively large area of
the Burt Lake drainage which must be
fished to recover a minute compouent of

S.

SCobh, Eber W. 1233, Results of trout tagging
to determine migrations and resulrs from plants
made. Trans. Am. Fish. Soc. Vol 63, 1933, pp.
308-31%,

G}

the total fish population of the drainage
systenl.

(¢) The date of the open-season plant-
ing, which was August 4, 1940—rather
late in the season.

Marked rainbow trout planted in Burt
fake have been recovered in every stream
tributary to and distriburary from Burt
lake, as well as from the lake itself,
Somewhat the same set of circumstances
obtained in the instauce of the opeu-sea-
son planting made in Crooked lake (ap-
proximately 3,000 aecres), Emmet county.
In Dboth’ of these lakes the excellent
growth of the planted fish (anywhere
from one to seven inches vearly) helped
toward offsetting the fact that apparently
not quite as many were recovered as
from some of the other lakes.

On the basis of the data at hand, adult
ramboi: {rout may be stocked in lakes
where switable temperatwre and habitat
conditions prevail, at any season of the
year, with the expectancy of recovering
from 20 to 70 per cent of the introduced
fish in following seasons. The number
recaptured will depend in part upon the
size of the lake, the time of stocking in
relation to the open season, and the
angling pressure on that particular body
of water.

A limited amount of information, all
from Iast Ifish lake in Montmorency
county, on the relative survival rates of
fall- and spring- planted, hatchery-reared
brook trout, indicates that returns to the
anglev are about four times as good from
spring-planted as from fall-planted trout.
However, it is known that fall stocking
of adult brook trout in suitable lakes
which liave been previously “poisoned
out” is successful, and that a worthwhile
percentage of the brook trout planted
are taken by aunglers in the following
seasons. Several lakes both in the upper
and lower peninsulas were so treated
during 1940 and 1941 and subsequently
stocked with adult brook trout. The
angling results in these lakes will be
followed closely during the 1942 season.

Brown trout have not heen stocked in
lakes very often, since experience in
Michigan and in other states has demon-
strated that this species does not furnish
as much sport to the average fisherman
as a similar number of brook or rainbow
trout. Apparently if food and habitart
conditions favor hrown trout in a lake,
they will grow and survive, but they will
refuse to take a lure except when it is
very skillfully and persistently presented.
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SHOULD LEGAL-SIZED TROUT BE PLAKTED IN FALL,
SPRING OR DURIKG THE OPEN SEASON?
by
David S. Shetter
and
Albert S. HPazzard
Since 1930 the angling pressure on Michigan waters has increased
tremendously, as borne out by the rising curve of fishing license sales.
The reasons for the increased amount of angling are a combirvation of
economic, recreational and social factors, such as shorter working
periods, better roeds and sutomobiles, and expanded devclopment of the
northern Michigan areas to service fishermen.
Just how great thig angling pressure is may be illustrated by & few

fizures. Intensive creel census records from sections of seven Michigan

trout streams show that an average of abcut 150 man-hours per acre per

season were spent in engline on those stresms during the 1937, 1938, and
1939 trout seasons. Compare this with an average of 53.7 man-kocurs per
acre per season on 6 lakes censused in 16,1, and remember that the season
for lake fishing (exclusive of most trout lakes) is about twice &s long
as that for most trout streams. On the Hunt Creek Experimental Area, the
angling pressure has never been lower than 18C man-lours per acre of
stream per season since the start of the creel census in 1939. The

pheasant hunter thinks the hunting pressures of late years in southern
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lMichigan have been heavy, btut the figures given out by the Rose Lake
Experimental Station (reported to be & hunting area that is consistently
productive of pheaserts, and more heavily hunted than the aversge farm)
indicate that it hes never teen more than 2.L5 men-hours per acre per
season.&

Under such conditions, good trout streams near centers of popula-
ticn or near rescrt towns receive a terrific churning from the ever=-
growing number of ftrout fishermen. In several cther states, particularly
in the east, an even larger number of fishermen are saié to take to the
streams during the open season, and in order to satisfy the demands of
the anglers for fish in the creel, a good share of the trout planted in
those states (such as New Jersey, Connecticut, Massachusetts) are of
legal size, and almost the entire trout population presumably are
hatchery-reared fish.

During the past ten years the Michigan Fish Division has also re-

leased legal=-sized trout (7 inches or longer) more as an experiment than

as a definite policy, in an effort to learn what the effects of such

plsntings might be. Such plantings have never exceeded 3 per cent of the
totel number of brook, brown and rainbow trout released (which annually
amount to 6~8 millions).

Since the inception of this comperatively limited program of planting
"ready-to-cetch" trout, there have been many arguments pro and con on the
various phzses of the operations invelving large, hatchery-reared trout.
Certain ¢f ocur older, experienced trout fishermen look with scorn on eny

such practices; however, others who are not sc experienced nor so

3 Allen, Durward L., 19L2. That season limit. M chigan Conservation,

Vol, 12, ¥o. 2, Jenuary 1942, pp. L=T.
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discrimineting heve written enthusiastic and favorable comments on their
angling for hatchery-reared trout.

Much of the argument concerning the release of "legal™ trout has
centered around the time of year when these larger fish should be placed
in the streams and lakes. From the viewpoint of the hatchery super-
visor, release of the fish in the fall of the yeer is an excellent pro-
cedure as far as efficient hatchery management is concerned. In the fall
season (September-December) almost all roads and trails are passable and
in good condition, whereas in the early spring they are not. The large
tank trucks used to transport the fish can move to almost any streamside
locality. If the fish are planted in the fall, there is no food or
labor required for the fish during the winter months, which reduces
hatchery costs and overhead. If no fish ere to be carried over the winter,
less pond space is needed in the general hatchery plan.

Also, many fishermen contend that in order for a hand-reared fish
to become "wild™ in appearance, action and in eating quality, it should
spend at least one winter in its new enviromment. At present, there is
no scientific evidence to prove or disprove these latter claims but,
offhend, the contentions seem reasonable.

Considering the varicus arguments in its favor, the fall season
would appear to be the logical time of the year to release these large
trout.

The Department of Conservation is concerned, however, with the
efficient utilization by the angling public of these adult trout which,
according to two of our hatchery supervisors, have cost anywhere from
15 cents to 25 cents each by the time they are released. One important
question is, do the fishermen catch a greater percentage of fall- or

spring-planted Mlegal™ trout, or a greater percentage of these large
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trout if they are released during the open season? Other questions are:
What percentage of the total number of anglers actually catch any of these
large hatchery fish? Do fall-planted trout distribute themselves over a
strean system better than fish planted a month to six weeks before the
season opens? During the past five years the Institute for Fisheries
Research, in cooperstion with the wvarious hatchery supervisors, conserva=-
tion officers, and a host of interested anglers, has conducted a large
number of experiments to determine the facts.

Concisely and bluntly stated, the problem is this: Do trout
fishermen get more fishing for their money from hatchery-reared trout
of legal size that are released in the fall, in the spring, or during the
open season? The problem was attacked in this way: ZKnown numbers of
marked (either tagged or fin-clipped) hatchery~-reared trout of all species
were planted in sections of nine streams and seven trout lakes at the
verious seascnse These plantings represented 51 experiments, and in-
volved the marking of approximately 36,000 trout. On several of the
streams and lakes, the entire catch, including the marked fish, was
tallied by creel census clerks. On other trout waters, data on recoveries
were requested and obtained by voluntary reports of fishermen and through
contacts made by Conservaticn officers. Hatchery supervisors and their
assistants have aided in planting marked trout or in obtaining information
on the recovery of marked fishe. Many well-traired creel=census clerks
were furnished in past years by the Stete CCC, or through the cooperation
of the United States Forest Service.

The dete will be presented under two general headings: (1) streams,
and (2) lakes, since the results were very different in the two types of

trout water.
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Streams

The generalized results of experiments with hatchery-reared brook,
brown and rainbow trout of legal size released in Michigan streams at
various seasons of the year are presented in Teble 1. This table shows
the average percentage of recovery made by +the anglers on plantings re-
leased at the different seasons of the yeer. A study of the table will
be somewhat of a shock to those who favor and advocate fell planting of
trout in streams when they note the uniformly low percentages of returns
to the angler in the season immediately following the planting. Aversage
percentages of recovery cn hatchery-reared trout planted in the fall
were as follows: brook trout, l.l. per cent; reinbow trout, L;.9 per cent;
brovm trout, 5.8 per cent.

The average percentage of spring-planted (before the opening day
but after the winter) hatchery trout recovered by the anglers was 5.8
times greater for brook trout (25.5 recovery), L.O times greater for
rainbow trout (19.6 per cent recovery), and 1.9 times greater for brown

trout (1l.2 per cent recovery). In other words, from two to six times

more legal-sized hatchery trout were caught from releases made in the

spring of the year than were caught from releases made in the fall of

the year in streams.

It will also be noted in Table 1 that the average percentages of

recovery 22_”legal" hetchery trout planted during the open season were

approximately equal to, or somewhat higher than, those recorded for

spring plantings.

It should be mentioned here that we have never received any reports
cf recovery from fish planted in the fall which were captured any later

thar the first open seascn after planting. In other words, & small
P 2
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number survive to reach the anglers'! creels in the following seascn, but
apparently there is no carry-over %o succeeding seasons. On the other
hand, a very smell, but nevertheless measurable number of legal brown and
rainbow trout planted in the spring or during the open season have been
recovered as late as the second trout seascn after their release.

The data presented in Table 1 were gathered, with one exception
(the E. Branch of the Tahquemenon River in Chippewa County), from
public fishing waters lying in the northern half of the Lower Peninsula.
It is possible thet results might be different from fall plantings of
legal-sized trout in some of the trout waters of southwestern Michigan
where milder winters and possibly fewer predators might allow & higher
percentage of fall-planted adult fish to survive. !Marking experiments
with legal-sized hatchery fish are now in progress in two southwestern
streams (Dowagiac Creek, Cass County, and Portage Creek, Kalamazoo
County) and in one Upper Peninsula stream (Middle Branch of the Ontonagon
River, Gogebic County).

The exact percentage of the total mumber of anglers benefited by

fall, spring, or open season plantings cannot be stated; that the

pvercentage of the total number of anglers catching planted trout would

be very small can be surmised from the following data. On six different
streams, intensive creel censuses during four different years showed
that the percentage of the totel number of englers fishing who caught
marked hatchery trout varied from & low of 5.7 per cent (North Brench
Au Sable, 1939) to a high of 2C.6 per cent (Pine River, 1$38). These
percentages included anzlers who had caught hstchery fish plented during
the open season as well as hatchery trout planted in the fall and in the

spring. btven with the inclusion of the above-mentioned anglers catching
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hatehery trout planted during the open season, the average percentage of
the botal number of anzlers catching hatchery fish was about 11.5 per

Py

cent. More simply stated, about one anglsr in nine caught hatchery

trout without regard for the season of planting. When it is considered
that the plantings made in the censused streanms were, as a rule, larger
than could normally be made on all trout streams in the state, this
figure is especially significant.

The available data on the movements of artificially-reared trout
after release in the fall and in the spring are given in Table 2, Not
all recoveries reported were usable, as locality data were net given
for some of the reports. From the table it can be seen that the average
distribution (as judged by the percentage of the total number of fish
recovered at various distances and directions from the points of planting)
of fall-planted trout of any species is either only slizhtly greater
(trook trout), or less (brown and rainbow trout), than that for fish of
the same species planted in the spring of the year. Apparently there is
a distinect tendency for the majority of brook trout to move downstream
from 3 ©o 10 miles after release, Brown trout appear to move very little
after planting in either season. A strong tendency toward downstrsanm
movement can be noted in the rainbow trout, where the highest percentages
of recovery were noted for fish moviag more than ten miles. though
fall-planted rainbows distributed themselves somewhat before the open
season, those planted in the spring were even more widely scattered
when caught by anglers. MNo upstream movement zreater than ten miles
was noted for any species; possibly the presence of dams near the
experimental localities on the Pigeon River and the HMain Au Sable mey

have influenced these results. Apparently fall-planting of any species
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has no advantage over svuring-planting in assuring a wi
of fish by thne opening day.

Confirmatory evidence on the correctness of our genersl conclusions
presentod nere are available from other sources. Smithg'tagged legal=-
ilength brook trout before releasing them at various seasons in the
Salmon Treut River, which runs through Marquette County, mostly on the
oroperty of the Huron fountain Club. A complete creel census of the
comparatively limited number of club anglers and their guests was easily
carried out. Smith found that from 1,233 tagged brook trout planted in
the fall of 1938, only three fish were caught in 1939. From 600 legal
brook trout released after tagging in October, 1939, only six were re-

taken by the club anglers during 19l --2 recovery of only one per cent or

less on the fall-planted fish. Recoveries on the "legal®™ brook trout

tagged and planted during the spring months varied from 16 to 67 per cent
in Smith's experiments. He also noted a slight tendency toward downstream
migration in the planted fish.

Hesbit and Kitson\gfhave reported on experiments involving spring
and fall plantings of tagged legal-sized brown and rainbow trout in
streams and ponds of Massachusetts. Their recovery results showed that,
on ths average, about five times as many spring-planted fish were re-
covered by the anglers as were fall-planted fish. In certain streams

they found that the ratio was about 10 to 1 in favor of spring=-planted

& Smith, Jr., Llovd L., 1941. The results of planting brook trout of
legal length in ths Salmon Trout River, Horthern Michigan. Trans. Am.
®ish. Soc., Vol. 70, 19L0, pp. 2,9-253.

& Nesbit, Robert A., end J. Arthur Kitson, 1937. Some results of trout

tagring in Yassachusetts. Copeia, No. 3, November 19, 1937, pp. 168-172.



fisk, but that in ponds, spring-planting was only about twice as effecitive.
o I . . . .
Cobl ¢¥ stated that fall plantings of "legal" trout in Connecticut
waters rad failed to survive in any numbers ©wc the following trout season,

but offereid 2o evidences,

Lakes

ereat results have been obtained from a limited series of
experimental plantings of adult rainbow and brooi trout in trout lakes

8t different seasons of tiww year. Most of the plantings of adult trout
on which accurate survival data are available have involved rainbow troutb
(six lakes), and at present figures are available fron only one lake
where experimental plantings of legal-sized hatchery brook trout were
involved. These data are shown in Table 3, where the recovery percentages

obtained from the plantings meds at the various seasons are listed for

the several lales.

+3

he striking festure of Table 3 is the high percentages of recovery
of fall-plunted rainbow trout from trout lakes under 100 acres in size
(Pickerel Lake, Otsezo County; Hemlock Lake, Cheboygan County; HNorth
Twin lake, South Twin lale, Otsego County). In these lakes the recovery
percentage of fall-planted rainbow trout ran from 23 to 73 ver cent.
Even the late summer planting made in Burt Leke in Cheboygan County

(area of 27.3 square miles), from which only 16.l, per cent has been re-

ported by th

1)

nglers to datc, has been at least three times more
successful than any simiiar planting of rainbow trout made in streams
11 season.

at the

_"4.

|. ‘

%&'Cobb, Eben W., 1933. Results of trout tagging to determine migrations
and results from plants made. Trans. Am. Fish. Soc., Vol. 53, 1933,

pp. 308-318.
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The compearativel; low nercentage of recovery noted in Table 3
for the plantings made in Burt lake may have been caused by any one of
the followiuz lfactors:
(a) Reports were voluntary =2s no census was possibls,
(b) The comparatively large ares of the Burt lake drainage which
must be fished ©To recover a minute component of the total fish population

of the drainage svstem.

(¢) The date of Lhe sran-joason planting, which was August L, 19/0--
rather laete in the season.

Marked rainbow trout planted in Burt Lake have been recovered in
every stream tributary to and distributary from Burt Lake, as well as
from the lake itself. Somewhat the same set of circunscances obtained
in the instance of the open-season planting mede in Crooked Lake
(approximately 3,000 acres), Emmet County. In both ol these lakes the
excellent growth of the planted fish (anywhere from 1 to 7 inches yearly)
helped toward offsetting the fact that apparently not quite as many were

recovered as from some of the other lakes.

On the basis of the data at hand, adult rainbow trout may be stocked

in lakes where suitable temperature and habitat conditions prevail, at

any season of the year, with the expectancy of recovering from 20 to 70

per cent of the introduced fish in following seasons. The number re-

captured will depend in part upon the size of the lake, the time of
stocking in relation te the open season, and the angling pressure on
that particular body of water.

A limited amount of information, 2ll from Zast Fish Lelke in

liontmorency County, on the relative survival rates of fall- and spring-

planted, hatchery-reared brock trou®, ‘ndicates that returns to the
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angler are about L times as good from spring-planted as from fall-
planted trout. However, it is known that fall stoclking of adult brook
trout in suiteble lakes which have been previously "poisoned out" is
successful, and that a worthwhile percentage of the brook trout planted
are taken by anglers in the following seasons. Several lakes both in
the Upper and Lower Peninsulas were so treated during 1940 and 19)1 and
subsequently stockxed with adult brook trout. The angling results in
these lakes will be followed closely during the 1942 season.

Brown trout have not been stocked in lskes very often, since experience
in Michigan and in other states has demonstrated that this species does
not furnish as much sport to the average fisherman as & similar number of
brook or rainbow trout. Apparently if food and habitat conditions favor
brown trout in a lake, they will grow and survive, but they will refuse
to take a lure except when it is very skillfully and persistently pre-
sented.

Some simple arithmetic is now in order. For the purpose of discussion,
we will asswae that it costs £150 per thousand fish to raise and plant in
the fall of the year trout 7 inches or longer. If these same fish are
held in rearing ponds over the winter, let us further assume that it
costs $200 per thousand fish by the time they are planted in the spring
or during the open season. If a 100 per cent recovery were to be made
on any planting, the cost of these fish to the angler would be as stated
above--citner 15 cents or 20 cents per fish, depending on when it was
planted. Siacec only about 5 per cent of fallenlanted trout released in
streams are subsequently recovered, (Table 1), the actual cost to the
fishermen of fall=-planted trout is twenty times the hypothetical 15

cents ver fall-planted fish, or $3.00 per fall-planted fish. The cost
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to the angler of soring=planted fish relsased in streams (based on the
recovery percentages presented in Tabls 1) would be as follows:

Liook trout - £0.80 per fish

Brovn trout - 2,00 per fish

Rainbow trout - 1.00 per fish
The cost to the anglers of "legal™ trout planted in streams during the
open season would be somewhat less because there are usually a greater
percentuge of them recovered after planting.

Similar calculations, involving the assumed costs and the percentages
of recovery given for the plantings of legal trout in lakes, will show
that rainbow trout planted in the fall of the year in lakes under 100
acres have cost the angling public about 30 cents per fish (since an
average minimum of 50 per cent were recovered). In East Fish Lake,
fall-plented brosk trout cost about $1.06 each, while spring-planted
brook trout cost about 36 cents each, on the basis of the data available
at present.

Leaving aside for the present the highly controversial questions of
r of the fish planted at the various seasons
for which no scientific evidence is available a%t present, the following
conclusions as to when legal trout should be planted seem justified on
the basis of the experimental werk to date:

l. In streams where hatchery-reared brook and rainbow trout are to

be released, more fish are made available to the fishermen at a lower

cost per fish through plantings made in the spring of the year or during

the open fishing season.

2. The differences in resul®s obtained between fall, spring and

cpen=ssason plantings of brown trout ia streams have not bHeen as great
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as in the other two snecies of trout. FHowever, even with brown trout,
spring plantings and plantings during the open season zave rebarns to the

=)

angler that were from two to two and one quarter times larger than fall

3. No advantage in securing a wider natural distribution of the
hatchery~reared trout planted in the streams is gained by fall planting.

L. In lakes where conditions are favorable, fall plantings of legal-

sized, hatchery-reared rainbow trout may be economically justified, and

can be made successfully with the expectation that a high percentage of

recovery will be made, depending in part on the angling pressure and the

size of the lake so stocked.

Also, in the larger lakes, these trout will grow and distribute
themselves well and will benefit a relatively large number of anglers.

0. Spring planting of legal-sized brook trout in the only lake
tested with this species to date yielded L times as many fish to the
angler as did fall plantings.

6. Information awvailable from cresl census records indiecate that
only about one out of nine fishermen catches hatchery trout after they

are planted, regardless of the season stoclted.

TASTITUTE FOR FISHERIES RESEARCH
By David S. Shetter
and
Albert S. Hazzard

Report approved by: A. S, Hazzard

Report tvped by: R. Bauch



Table 1

Percentages of "legal® trout recaptured by anglers after
release at various seasons of the year in
Michigan streams, 1937-1941.

Fall ¥ planting Spring & planting Open-season € planting
Species Number of  Percentage Mumber of  Percentage Number of  Percentage
of Humber of  marked fish of Number of marked fish of Number of marked fish of
trout experiments planted recovery  experiments planted rocovery  experiments planted recovery
BROOK TROUT
(totals for
6 streams) & 3 2,798 Ll 5 5,300 25.5 9 9,751 25.0
RAINBOW TROJT
(totals for
li streams) & L 1,979 Lo L 1,999 19.6 10 7,391 25.7
BRCOWN TROUT
(totals for
Ly streams) J 3 1,500 5.8 3 1,448 11.3 L 1,000 13.0

& Pine River (Lake County), N. Branch Au Sable (Crawford County), Canada Creek (Presque Isle County), Little
lianistee River (lLake County), E. Branch Tahquamenon River (Chippewa County), Hunt Creek (Montmorency County).

¥ Pine River (Lake County), Pigeon River (Otsego, Cheboygan Counties), Main 4u Sable (Crawford County),
Baldwin Creek (lake County).

{} Pigeon River (Otsego, Cheboygan Counties), Little Manistee (Lake County), Baldwin Creek (lLake County),
Main Au Sable (Crawford County).

With the exception of Bsaldwin Creck and the Hain 4u Sable, all data obtained from the streams listed
above were collected chierly by intensive creel census crews.

& Between Labor Day and January 1.
¥ From about March 1 to the last Saturday in April.

< Letween the last Saturday in April and Labor Day, the open season for trout fishing.



Table 2

Percentages of fall- and spring=-planted trout recovered
at various distances and directions from *the poirts
of planting in five Michigan trout streamns.

—

Humber ¢f Percentage ¢f recovered fish moving
recoveries number of miles and direction.
Year Seeson with locality Upstream | Downstreem
Stream receversd  Species  planted date given 3-10 Q=2 3-1C 11-7%
Pine River 1938 Brock el 8L 10 77 11 2
Spring Ls3 - 1 76 22 1
1538 Rainbov  Fall 13 1g L6 31 8
Spring 21, 0+ 71 25 L
1939 Brook Fall 26 35 19 L2 L
Spring 317 32 26 11 1
Pigeon River 1939 Brown Fall 16 12 75 13 .
Spring 3L 6 19 15 ..
1939 Rainbow  Fall 3 ‘e é7 33 .o
Spring L3 ves 51 L7 &2
orth Branch 1939 Brook Fall L2 cee 10 60 cen
Au Sable Spring 138 2 26 72 .
Main Au Sable 1911 Brown Fall 27 cee 100 . .o
Spring 1 - 100 v oo
1941 Reinbow Fell 33 oed 91 6 3
Spring 76 cee 59 16 25
Baldwin Creek 191 Brown Fall 10 cee 100 oes ‘e
Spring 37 . 97 3 ‘e
19,1 Raintow  Fall 12 ves 83 17 ces
Spring 18 cee 66 17 17
All experiments combined  Brock Fall 152 15.0 453 376 3.0
Spring 903 11.L 2.3 L5.0 1.3
Brewn Fall 53 L.0 91.7 L3 e
Spring 122 2.0 92,0 6.0 .o
Raintow  Fall 61 3.8 1.7 21.7 3.8
Spring 356 .o 61.7 26.3 12.0

% One tagged rainbow trout moved from Venderbilt Rosc Bridge on Pigeon River to a
point 17 miles cff Sarnis, ntarioc, in the southern end of lake Huron.
this record has not teern verified.

However,



Tabvle 3

fercentages of "legal" trout recapiured by anglers

after relesse a2t verious seascns o the year
in trout lsies

rall plenting Spring vlanting Open~-seascn planting
Humber of  Percentage  Number cf  Percentags  Humber of Fercentage
laxe, and seasons fish of ficsh of fish of
_of recovery ~lanted recovery plented recovery rlented recovery
RATINWBOW TROUT
¥ South Twin - 1633 100 73.0
& Torth Twin - 1937 100 64.0
& Pickerel - 1939 100 & 23.2
& Yemlock - 1939 303 3 37.2 200 L8.t
< Burt - 1939, 1950, 19l 500 16.1 250 13.2
\} Crocked - 1540, 1941 cee ere ‘oo ces 250 2L
T BROOK TROUT - B
& East Fish - 1540 250 51,2
v Bast Fish - 1901 23 13.5 250 55.6

<

Resulis based or intersive creel census alone.

Results bzsed on intensive creel census plus marking experiments.

LN

Results based on marking exreriments alone with returns of
marked fish volunteary.
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