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ABSTRACT

Purther tagging experigpents in Michigan with spring snd fall plantihgs
of brook trout (Salvelinus fontinalis), brown trout (Salme trutta), and

reinbow trout (Salmo irideus) from which recoveries ware made during the
19li2 trout season confirmed the conclusion that spring release of a;dult
or near-adult hatsherye.reared brook trout and rainbow trout is more
desirable than the fall planting of fish of & similar size, In some
instances fall stocking of brown trout may furnish as good fishing in
the following season as does apring planting,.

Recoveries of planted fish past the first season of avallability
ranged from 0,0 to 2.5 per cent to the second season and frem 0,0 te
0,5 per cent to the third season,

In either spring or fall planting of legal-sited fish, no advantage

was galned in scattering the fish widely over the stream areas stocked,



Bighty«five per cent or more of the planted trout were caught within
10 miles of the point of release, regardless of the season or method of
planting. Brown trout moved the least and rainbow trout the most., About
one-fourth of the brook trout tended to move 3 to 10 miles downstrean,
and the majority of the remainder were caught within 3 miles of the
looality of release. More rainbow trout than any other species were re-
captured 10 or more miles from the point of release,

Fall plantings of adult brock trout in lakes were recovered at the
rate of 56,7 per cent (range 13.0 to 88.1 per cent), Unfortumately, a
small peroentage of the anglers removed an average of 89,4 per cent of
the total oateh guring the opening weeks of trout semson, The average
recovery from two spring plantings of broock trout in East Fish lake in
Michigan was 68.5 per cent,

A brief review of the literature substantiates the conslusions
reached as a result of the Mishigan experiments, Differences in experimental
proeedure are pointed out, and some ressons are offered for the failure

of fish planted in streams in the fall to survive the winter season,

Introductien

Previous experiments described by Shetter and Haszerd (1911, 1942)
demonstrated that, in the unajority of Michigan trout stresms, from two
to six times as many hatchery-bred trout were oaught from spring plantings
as were caught from plastings made in the fall of the year, A4s will be
pointed out later, this conclusion is, in general, consistent with the

results of other investigations in Mischigan and in other trout streams



of the United S8tates, In lakes whers suitable thermal and chemioal
conditions for trout exist, we found that legalesized rainbow trout
might be planted in the fall of the year with the expeotansy that from
20 to 70 per cent would be recovered by anglers in suweceeding seasons.

This report presents additional information from data gathered
ehiefly during the 1942 trout season on the success of planting adult
hatchery.reared trout at different seasons in Michigan streams and
Iakes, Evidenee avallable on the percentage of marked fish planted
which were taken by anglers in the sesond and third segson after release
is ineluded, as well as a comparison of the relative merits of "spot"
and "boat® planting., An analysis is presented of the movements of the
hatohery«reared trout after relesse in the fall of 1941 snd the spring
of 1942, A brief review is given also of the results of other investigators
an the general subject of planting trout of legal sisze.

8ix streams, located in different sections of Miohigan, were planted
with Jaw.tagged trout, In the lakes studied, where trout were already
presant, the fish in the plantings were fiﬁnalipped to maire the hatchery
trout recognizable, In lakes where trout were not found previously,
and which were planted with trout for the first time, marking was
unmecessary. The 1942 date on the recoveries of marked fish obtained
from the streams were in part furnlshed voluntarily by cooperative
angloers while others were uecured through the efforts of nembers of the
Fish Division and Field Administration Division.

Fishermen wers made acquainted with the purpose of the taggiug
experiments and their locations through the use of stream-side posters,

newspaper publicity, and e descriptive paragraph in the fishing~law



svumary provided with each license, Fram the content of numercus letters
reparting tag recoveries,it appears that all three forms of publicity
aided in securing tag returns from anglers,

Financial considerations, and also s lack of trained personnel, made
it impossible to establish oreel censuses on the streams studied in 1942,
Therefore the total catoh in any of the seotions of streams planted with
tagged fish is not known, Since the releases made at both seasons were
under the same pngling pressure, the relative numbers of fish reported
from the spring or fall planting are significent in the determination of
the proper time of releasse, even though not all tagged fish caught were
roported.

The data on the lakes were obtained either through complete ereel
ceansuses or censuses limited to the opening week-end or opening day of
the trout season
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Results from plantings in streanms

Brook trout, Salvelinus f. fontinalis.~Five hmdred jaw-tagged brook
trout were released in the fall of 1941 and the same number in the spring
of 192 in the West Branch of the Sturgeon River just south of the town of
Wolverine in Cheboygen County (Table 1). Of the fall planting, four (0.8
per cent) were later caught and reported, and of the spring planting, 18
(3.6 per cent) were reported as captured by angling., In ocomparison with
previous planting experiments with brook trout, these releases yielded a
relatively small number of returns, for which fact no definite reasons
oan be given., Lighter angling pressure on this stream in 1942 than in
previous seasons may have influenced the results.

On the Middle Bransh of the Ontonagon River (Gogebie County),

150 legal-sized brook trout were tagged and released at each season.
Twelve returns, or a recovery of 8.0 per cent, were reported fram the
1941 fall planting in the 1942 fishing season, while 17 (or 11,3 per
cent) were returned from the 1942 spring planting.

For the two streams comhined, an average recovery of 2.5 per sent
wes made from the 1941 fall plantings, and of 5.4 per cent from the spring

plantings (release of 650 tagged fish at each season),



Table le==Results from fall and spring (pro;-loaoon) planting ef tagged trout of
legal size in Michigan streams, based on fish reported oaptured during the 1942

trout season. (Figures in parentheses indiocate average total length in inches,)

Brook trout Reihbow trout Brown trout
" Rumber Tumber Porcentage  Number Fumber Percentage Fusber Humber Percentage

lanted resovered Tregover lanted roowored Ir'ec oV lanted rooo'nrod OO0
T T STE T T oar TahoTE Wi Thoaae Tirias

Stream Fall Spring Fall Spring Fall Spring Fell Bpri.ni hll Sprth Fall Sprinﬁ Fall Sprin£ Fau Sprins Fall Sprin,s_

Portago (XX o-o.o o6 (XX sese cse 100 100 2 17 2.0 17.0 0 3 0.0 12.0
Dmgilo ese YY) ose ese evs eoe 250 250 3 28 .2 11.2 50 50 0 2 0,0 h.O
Creek (648) (9.5) (6.4) (10.2)

Baldwin see 'TX] ees cee XX voe 250 ZEQ m 28 506 11,2 250 250 18 16 702 60h
Creek (7.8) (8.4) (809) (803)

Main Au (XY ves ave see XX (XY} 250 250 25 51 9-2 20.)4 250 250 18 32 7.2 12.8

Sable (9.5) (10,6) (8.3) (9.0)

West

Brannh, 500 500 h 18 0.8 306 swe (XX} (X X (XY ] [ X X ] ese see (X ¥ ) eee (XY} eee see
Sturgeon (8.L) (9.2)

Middle

Braneh, 150 150 12 17 8.0 11.3 150 150 3 11 2.0 7.3 one o0e sae eoe ove sse
Ontonagon (6.9) (9.1) (6.8) (8.2)

Totals or
welghted
averages 650 650 16 35 2,5 5.4 1,000 1,000 L5 135 L5 13.5 575 575 36 53 6e3  9e2




Rainbow trout, Salmo gairdnerii irideus,— Iwo trout streams in the

extreme southwestern part of Michigan (Portage Creek in Kalamazeo County
en the outskirts of Kalamasoo, and Dowagiac Creek in Cass County) were
inoluded in the experiments of 1941.4i2, since it seemed possible that the
over~the-winter mortality of adult fish might be much lower than that
previously noted in streams farther north where the winters are mare
severe, Acoordingly, fall and spring plantings of legal-sized rainbow
trout and brown trout were made in each. Dowagias Creek, although ditched
for a drain throughout most of its length, has favorable trout habitats
and temperature conditions in the vicinity of the eity of Dowagiso.
Portage Creek has a normal stresm channel and faverable temperatures for
about 3 miles south of the Kalamazoo eity limits,

In Portaege Cresk the results from planting 100 tagged rainbew trout
&t both seasons of the year were as follows: percentage of recovery by
anglers en fall-pimtod £ish, 2.0 per cent (Table 1); on spring-planted
fish, 17,0 per oent,

In Dowmaglac Creek 250 tagged rainbow trout were planted in the fall
of 1941, and a like number in the spring of 1942, During the 1942 trout
season, three (1,2 per cent) were rscovered from the 1941 fall planting,
and 28 (11,2 per cent) were reported as recaptured from the 1942 spring
planting,

From plantings of 250 tagged rainbow trout each in the spring and
in the fall in Baldwin Creek (Lake County), twice as many (28 or 11,2
per cent) were recovered from the spring introduetion as from the fall
planting (1 or 5.6 per cent) during the 1942 trout season,

The stocking of 250 tagged rainbow trout both in the spring and the



fall in the Main Au Seble River (Crawford County) just telow the town
of Grayling yieided the following results during the 19,2 trout season:
from the fall planting of 1941, 23 recoveries (3.2 per cent); from the
spring planting of 1942, 51 recoveries (20.4 per cent).

In the Middle Branch of the Ontonagon River 150 tagged rainbow trout
were planted at each season., Three recaptures (2.0 per cent) were reported
during the 1942 season from the fall planting of 1941, and 11 recoveries
(73 por cent) were made from the spring plenting of 1942,

The trend of the results on the two southern streams (Portage Creek
and Dowagisc Creek) was the same as for the northern rivers. Several
times as many tagged rainbow trout from the spring plautings as from
fall releases appeared in the anglers' catohes in the 10L2 season
(see Table 1),

The. combined regults from the five streams were sz folleows: 1,000
tagged rainbow trout were planted at each season; L.5 per cent of the
£ish of the fall planting of 1941 were recovered during the 1942 season,
snd 13.5 per cent of the spring planting (or three times as My) were
recovered during 1942,

Brewn trout, Balmo trutts..-Experiments which involved the planting
of tagged, legalesized, hatehory-brfgf(\):rnout were oondusted on four streans,
In the two southermost streams (Portage Creek a.nd Dowagiac Creek), no
recoverios were reported during the 1942 season from the fall plantings
of 1941, Similar plentings in the spring of 1942 yielded 12.0 end Li.0
per cent respectively to the 1942 anglers reporting on those streams,

In Baldwin Creek, 250 tagged bromn trout were planted at each

season, During 192 more falleplanted fish than springe.planted fish



were reported for the first time in the writer's experience (18 or 7.2
per cent from the 1941 fall planting and 16 or 6.4 per cent from the
spring planting).

Two hundred fifty tagged brown trout were planted in the Main Au
Sable just below the town of Grayling in the fall of 191 and the same
number in the spring of 1942, During 1942, 18 (7.2 per cent) of the fall-
planted fish were reported as recaptured, while 32 (12.8 per cent) of the
spring release of 1942 were recovered,

A oomparison of the number of recoveries of brown trout from the
fall and spring plantings in the southern and northern streams indicgtes
that the survival from fall stocking was actually the poorer in the
southern waters; in fact, only springeplanted brown trout have been
recaptured, However, the number of brown trout used in the southern
streams was small, and the average size of the falleplanted fish was not
as large as was desirable, These facters may have influenced the results
with brown trout in these two stresms,

The combined results of the experiments with brown trout of legal
size were as follows: fall plantings of 1941-e36 (6.3 per cent) of 575
fish were recovered; spring plantings of 194253 (9.2 per cent) of 575
fish were recaptured,

"Carry=over" or survival of hatchery-reared trout
through one or more seasons

A summarisation of the results of almost all recent plantings of
marked legal-sited hatchery.resred trout is presented in Table 2, Data
from the West Branch of the Sturgeon River and Portage Creek have not
been included as no reports of recoveries of tagged fish have been received

other than those obtained during the 1942 trout season (the first season



Table 2,—A somparison of the results from spring and fall plantings of brook, brewn, and
rainbow trout in Michigan sireams.
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Figures in parentheses indicate percentages of resovery,

Where no recovery wag made the correspanding plase in the bable has bean left wacant,

Species end
season when Humber recovered Number recovered Number recovered
first became HNumber planted first season second season fhird season
Stream available 5pr1n§ Fall pr 0 pr pring
Main Rainbow 'm hw ‘471 981 51 3 l ose (X}
Au Sable (19.6) (10.8) (c.5) (0.2)
Rainbow 'l;2 259 250 51 23 1 XX ooe XX}
(20.4) (9.2) (0.4)
Breom 'm 500 500 76 hﬂ 2 1l XX} 2
(15.2) (8,0) (0.4)  (0.2) (0.4)
Browm 'h2 250 250 32 18 1 2 1 see
(12.8) (7.2) (o.h)  (0.8) (0.14)
Baldwin Rainbow '41 500 Lo8 51 38 2 1 eoe XY
Creek (1002) (7.6) (O.h) (0.2)
Rainbow 'Lla 250 250 28 1 XX XX XX}
(11,2) (5 6) (0.44)
Brown ',41 hhﬂ 500 3 1 coe X
. 12 o5 250 (12131) (6.2) (oi'z) (0.2)
7 own ! 0 : eee ' eee
(6.4) (7.2) (0uk)
Dmgiao Rainbow '!‘2 250 250 28 5 1 eoe X eee
Creek (11,2) (1.2) (0.1s)
Brown '1‘2 50 50 e eee 1l cee 1l 'TX)
(Leo) (2.0) (1.0)
Middle R inbow '1.;2 150 150 11 3 oce eve 'XY ] eoe
Branch, (7.3) (2.0)
Ontmgon Brook 'h2 150 150 17 12 oss see eee ece
(11.3) (8.0)
Kinne _ Browm '59 9§-|- eve 98 esse 10 cee ) eece
Creek (946) (1.0) (0.1)
Brom 'm 201 ese 56 eee 5 ove T XX
(27o8) (2.5)
Rainbow 'hO 250 Y X eee 1 (X X) eee see
(315- 0) (0.4)
Raindbow ').I.l 203 eve eese 5 eee XX} eee
(37 9) (2.5)
Brook ')41 100 eee 23 XX 2 'YX 1 (XY
(23.0) (2.0) (1.0)
All Rainbow 2,352 1,869 L2g 132 11} 2 ver coe
Brown 2,693 1,550 33l 107 23 b 3 2
(12.4) (6.9) (0.9) (0.3) (0.1)  (0.1)
Broek 250 150 ho 12 2 (XL 1 see
(16.,0) (8.0) (0.8) (0sls)
All species 5,295 3,569 803 51 39 6 2
(15.2) (7.0) (0.7)  (0.2) (ol.‘r) (0.1%

Ww'Wo 2} plantings were made tn this siream.
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of availability). Informeation fram Kinne Creek (a privately-owned trout
stream on the properties of the Wingleton Club in lake County) has been
included.

Study of the table indicates that, as might be expected, the largest
per_centage of the planted fish is recovered during the first season of
availability regardless of the season. The data from Kinne Creek probably
represent the maximm “ecarry-over" which csould be secured. Mesmbers of
the Wingleton Club are required by their own rules to record each day's
oatch in a book kept in the ice-pouse, The stream is bdlooked gquite
efficiently near its confluenoce with the Pere Marquette River by a self.
eleaning rotary soreen which keeps all fish planted in Kinne Creek in
the stream wmti] removed by anglifig ar by natural death. Here small but
signifioant percentages of recovery in the second sesson after planting
have been noted =« from O.l per sent of a planting of 250 rainbow trout
to 2,5 per cent of a planting of 203 rainbow trout. Other recoveries
were 2,5 per cent of a relesse of 201 brown trout and 2,0 per oent from
a planting of 100 brook trout, These percentages of recovery during the
seocnd season after planting are, for the most part, higher than encountered
in the experiments eonducted on public waters, where the persentages
during the second season after planting have varied between 0.0 and 1.6
per cent (the 2.0 per cent resovery on the 1942 planting of browm trout
in Dowagiac Creek in 1943 is not considered very significant, sinoe
enly 50 £ish were "awvailable" and only one was rescovered)., This lower
percentage of recovery during the second season after planting on publis
waters is probably due in part to more intemsive angling,

Excluding the date fram Kinne Creek (because there were no fall
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plantings in that stream), it appears that there is more than twice the
chanse of survival to the second and third seasons for spring-planted

fish as there is for fall-planted fish (18 recoveries in the second and
third seasans for springeplanted fish, 8 recoveries for fall-planted fish),
There was some indication that boat planting possibly might have been a
faotor in the survival to the second and third seascus, as 16 of those
reaching the second and third seasons were from boat plantings, while

only 10 recoveries came from spot plantings,

Apparently very few hatcheryereared trout survive to reach the third
open season after planting, Of marked hatchery fish planted since the
spring of 1939 (approximately 10,000) we have records of only seven
recoveries whioh were made during the third season after release., Five of
these fish were brown trout and two were brook trout. Two of the brown
trout came from a fall planting in 1940 in the Main Au Sable River, and
snother from a spring planting in Kimme Creek in 1939, while two brown
trout from the 1942 spring releases in Dowagiac Creek and the Main An
Sable have been reported in 194li. Both of the brook trout were recovered
from spring plantings-~cne from a release in Kimme Creek in 19l1, the
other from & planting on the Pine River in 1939 (not ehown en Table 2),

It would appear fram the date at hand that there is more ochance for
season~to~senson survival of spring-planted trout than for trout placed

in the streams in the fall of the year, although the percentage of survival
will vary with the species of trout, and from stream to stream, Among

the three species, season-toe-season survival appears to be best among

browm trout.
Bomparison of results of "spot" plantings

and "boat® (soatter) plantings

At each season of planting approximstely one-half of each species of



-13-

trout was released at a single spot, while the other half was distributed
by boat above and below the locality of the “spot" planting. In other
words, the fish released from the boat were scattered over from 1 to 3
miles of stream above and below a road bridge or landing.

The sorting of the 1942 recoveries as to whether they originated
from "spot™ plantings or "boat" plantings yielded ne oconclusive informatien,
On some streams, and in some seasons, and for ocertein species, higher
percentages of recovery were noted for "boat"™ plantings and in other
situations the reverse was true (Table 3).

Theoretically, the fish distributed by boat should have been some=
what more difficult to recover, sinse they were spread originally over &
mmoh greater area of stream than were the "spoteplanted” fish. The
logical expectation iz that & small number of anglers could remove a
large number of hatchery trout that were planted by the “spot" method
if the fish ohose to remain "aschooled up™ at the point of planting.
However, the 19,2 data indiecate a slightly higher catch per sngler from
spring stooking of "boateplanted" brown and rainbow trout, Furthermare,
a slightly lower catoh per angler was reparted for recoveries from "beate
planted”™ brook trout, From the fall releases of 1941, "boat-planted"
brown trout eand rainbow trout yielded 0,1 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™ methode.

One phase of the problem of planting adult trout in streams which
has not received a thorough test iz a comparison of the results betwaen

“spot" and "boat" plantings made during the open trout season, It will

be necessary in the future for the hatohery supervisors to know how

widely the available stock must be dispersed over a stregm during the



Table 3.« Comparison of results from "spot® planting and “boat® plantings
of legal trout, 1942 trout season, on lichigan trout stresms., (Figures in

parentheses show number of anglers reporting indiceted numbers of fish,)

Humber of recaptures reported from Fumber of recaptures reported from
spr release fall release

Tainbow trout Brook trout DBrock trokt Hainbow trout Browa trout Brook Lrout

Stream “Boat  Spot Boat Spot Boat GSpot Boat Spet DBeat Bpet Dboat  Spot
Main Au Ssble 32 19 16 16 B | 7 8 10 ose  eee
(24) (17) (9) (13)  eoe  ses () (5)  (6) (B)  eee  ees

Baldwin Creek 15 13 5 13 sep see 6 8 8 10 XY XY
(13) (13) (3)  (9)  see ee (6) (7)) (6) (B) eee  eee

Dowagiae Creek 10 18 2 \;;oo eeo oo 3 \;ooo \;:oo (X 1) oo see
(9) (1’4) (2) e [ X X [ X X ] (2) ose (XX} sss [ X X [ XX ]

Porhgo Creek see 17 ecs 3 T see 'YX) 2 see \1/000 'YX ese
se0 (15) eee (5) (XX oee eosn (2) (XX [ X X soe oo

West Branch eoe eoe vee eee 9 ? see seo eoe ene 1 3
SWGOQ see ses et w see (8) (9 Xy oo Y] cee (1) (5)
Middle Branch g 3 é 1 2 1 cee  ese 6 é
Ontonagon (8) (3) soe soe (6) (6) (2) (1) oo sos ()] (6)
Totals 65 70 21 32 15 20 27 18 16 20 7 9
() (60) (W) (25 (W) (15) (2 (15) (W) (16) (7 (9)
Total
plsnted k5o 550 275 300 325 325 LSO 550 275 300 325 325
Pereentage

recovered Lk 12,7 7.0 10,7 Leb 6.1 640 32 5.8 646 2.1 2,8

Marked fish

esught per

angler

reporti.ng 1.‘& 1.1 1.5 1.3 l.1 1.3 1,1 1.2 1.1 103 1,0 1.0’

$'No £isch caught from plantings. Other blanks indicate no plantings.
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open season so that the maximum number of fishermen can be bemefited,
Experiments on this phase of the problem will be conducted as soon as

personnel is available,

Movements of the planted trout

The information available on the movements of the hatehery«resred
trout of legal sisze after release in the fall of 1941 or the epring of
1942 is presented in Table 4, Net all recoveries were usable because
of insufficient data on locality. The table shows the seasom, method of
planting, the number of fish returned #ith suffieient loeality data from
esch planting, and the distribution of these recoveries. The 1942
returns are summarized by spscies and season of planting, and the
percentages of fish whioh were retaken at warious distances from the
release point are given, For purposes of ocomparison, similar date
compiled from previous work on Miohigan trout streams (Shetter and
‘&nu'd, 1942) are ineluded at the bottom of the table,

In studying this table the reader should remember that no effort
has been made te offset possible inequalities in angling pressures on
the various sections of stream areas listed in the table, To obtain
a8 more secourate piloture of the migraticnal tendenoies of these fish,
it would be necessery to know how many units of fishing effort were
expended in the area of planting, and both above and below the area of
planting,.

| Furthermore, any boat-planted trout recovered within the limits of
the planted area was considered not to have moved, It was not practical

to make a list of 250 or 125 planting locations and tag numbers while
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Table lio= Numbers and percentages of fall. and spring-planted trout of legal
sise recoversd at various distances and directions from pointe of planting

in nine Michigan trout streams.

(Percentages are given in parentheses,)

Scasim Recoveries

— Numbers of fish noving

Year  Species snd Methed with “Upstream TVowmnstresn
of of year of of locality %210 Bl Fel0 over 10
resovery trout planting plenting data miles niles miles miles
1942 Brook  Spring, ‘L2 Boat n 3 (eLl)  7(50.0) Lk (28.6) ...
© Spot - 19 . : 1‘ ( 5014-) 15 (78.9) :5 (_]"-557),‘»'::{‘-5}Qn
Fall, 'Ll Boat 7 1(Ue3) L (5T.) 2 (28.6) ...
Spot 9 veos 6 (66.7) 2 (2202) 1 (11-1)
All plantings eombined L9 5 (10.,2) 32 (65.4) 11 (22.k) 1 ( 2,0)
19:!42 Brown | 8pring, 'Lle Boat 16 iq- 16 (103.0) Ceme cso
R Bpot 26 22 (8h6) 3 (11.5) ».1 ( 3.9)
Fall, '3 Boeat 13 11 (&;.6; eee 515.1;)
sgﬁt 16 1 ( 6.2) m (B?as see 603)
All plantings sombined 71 1(2.b) 63 (88.8) 3 (L2 L4 (5.6)
1 Rainbow 8 » 2 Beat 9 (68,5) 10 (17.5) 8 (1.0
e o feise, ta 3;;* 272 2 { 3.2) 33 271-23 8 é:\;.g; 8 {1’2.’9;
Fall, 41 Boat 23 1 ( h.3) 17 (73.9) L (17.5) 1 ( h.Sg
Spot 17 1 {15.9) 1 (82.3) 1(59) 1(549
All plantings sombined 159 L ( 2.3) 11 (71.7) 23 (14.5) 18 (11.3)
Totals, : A
1;1.2 : Brock  Spring, 'L2 Both 33 L (12.1; 22 (66,7) 7 (21.2) - eee
Fall, 'la 16 1 (12.5) 10 (é2.5) L (25.,0) 1 (12,5)
Brown Spring, 'L2 Both L2 “re 38 (90.5) 3(7.1) 1 g 2.4)
Fall, ‘la 29 1 (3.5) 25 (86.2) ace 3 (10.3)
Rainbew Spring, '42 Both 119 2 1.7; 8% (69.8) 18 (15.1) 16 (13.1;;
S Feal, Lo 2 {59 31(77.5) 5 (12,5) 2 (50
1938, Brook  Spring Both 908 10 (11.k) 385 (k2,3) Loy (hs.og 12 ( 1.3)
1939, Fall 152 21 (15.0) 69 (l5.3) 57 (37.6) 5 ( 3.0)
and B Spring Both 122 2 ( 2.,0) 113 7 ( 6.0 .eo
19h1$/ o "2;1 ’ 53 2 ( h-lg Lo 291-8; e 2 ; eoo
Rainbow 8 Both 356 vee 220 (61.7 3 (2643) L3 (12,0)
" R & 2 050 ) 5 een 258

Y Results Trom Shetter and Hassard (1942).
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distributing fish from & rapidly drifting btoat. It is likely that an
unknown number of boat<planted fish actually may have moved anywhere
from 1/2 to 3 miles farther than listed in the tables, as their movement
up- or downstream, if resovered outside the planting area, was measured
arbitrarily from the point of recavery to the nearest end of the stream
seoction covered by the planting boat,

For all species and for both seascms of planting cembined, it ean
be stated that 85 per cent or more of the fish recovered (for which
adequate locality date are available) are captured within 10 miles of the
point or area of relemse, The average distance moved by falleplanted
trout was slightly greater fom brook trout and brown trout but less for
rainbow trout than by fish of the same species planted in the same
stream areas in the spring of the year, Apparently, then, fall release
resulted in little or no advantage in seouring & wider distribution over
the stream area,

Among the planted brook trout, there was a tendency for almost one-
fourth or more of the fish to move from 3 to 10 miles downstream, regarde
less of the time or method of plenting., The great majority of the remsinder
was oaptured within 3 miles of the planting locality (see Table L).

From the data on movements of browm trout, ene oan conclude that
over 85 per cent of the fish in any planting will be caught within 3
miles of the locality of release, and that of the remainder, the majority
will be captured from 3 to 10 miles downstream from the planting area,
Brown trout will travel considerable distances cocasionally, however,

For example one tagged browm trout released in the Main Au Sable near

Grayling was recovered later 29 miles away by stream in the mid-course
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of the 8cuth Branch of the Au Sable (15 miles down the Main Au Sable,
1Ly miles up the South Branech),

The rainbow trout sonsistently disperses itself over a greater
ares than the other species if it has eppertunity to do so., It ean be
observed in the table, however, that from 60 to 80 per cent of the
planted fish are taken within 3 miles of the point of planting. When
this species does migrate, it usually travels farther than the others,
sometimes going to the Great Lakes, and often to the lower sections of
the streams, This tendenoy is reflected in the higher percentage of
fish moving 10 or more miles,

From » comparison with previous data (Shetter and Hazzard, 1942),
it will bhe noted that, in general, the distribution pattern of the
recovered fish was much the same for the present and earlier studies,
The ohief differences between the two were as follows: for brook trout
and rainbow trout, a higher percemntage of fish was captured within
3 miles of the point of release and a lower percentage was taken 3 to
10 miles from the planting spot in the more recent work than in the
earlier investigation; for trown trout, the peroentages of resovery at
various distances from the planting point were similar in both experiments,
exoept in the earlier work there wers no records of fish recsovered more
than 10 miles from the area of release.

The information available on the relative merits of "spot™ and "boat"
plenting suggests that neither method has any great advantage over the
other when pre-season plantings are made either in the spring or fall,
Therefore, aceording to owr data on the movements of planted trout, the

best method of stocking a stream with “keeper" trout would be to make
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"spot" releases of moderate numbers of fish at approximately 3-mile

intervals.

Results from plantings in trout lakes

The results from experimental plantings of adult hatohery-reared
drock trout in the fall of 1940 and of 1941 in suitable lakes in general
paralleled the findings of Shetter and Hassard (1942) with regard to
rainbow trout of legal sise planted in lakes in the fall, A tabular
summary of information for the lakes on which oreel-cemsus data (taken
during the 1941 and 1942 trout sesson) are available is presented in
Table 5. Information from six fall plankings indieate that in lakes
where conditions are favorable for brook trout, anywhere from 1%.9 per
eent to 88.1 per ocent will be recovered by the anglers (average surviwal,
56,7 per oent) in the seasom following the fall of release, Individusl
weights and lengths of fish caught and observations of the census takers
showed that the fall-plented trout made considerable growth over winter
end that they were generally in goocd econdition,

Spring plentings of sdult brook trout in lakes gave emen higher pere
oentages of recovery to the fishermen, Iwo releases of marked fish in
the spring in East Fish lake (Montmoremsy County) gave an averags recovery
of 68.5 per cent (57.4 per cent in 1941, 79.5 per cent in 1942) from
plantings of 2,7 and 2,9 fish in 1941 and 1912, respsctively. Comparable
numbers of adult fish released in the falls of 1940 and 1Sl1 were recovered
by angling in the following seasons at rates of 13.9 and 53.5 psr sent..-
or an average reccvery on the fall plantings of 33,8 per cent,

The data obtained in previcus years concerning the success of plantings



Table SeemRovovery of logalesized broek trout in Michigan lakes dwring the
trowt seasons of 1941 and 19l2 frem plamtings made in the preceding full.

" Fersentage
| of tetal
2o0tal marked reosvery
Funbey Fumber Percontage trout osptured o opening
lake planted  recevered _ of recovery  epemisg dsy dsy
Sowth Twin Ieke | 590 ey T2.3 e 7946
Yorth Twin lake ¥ 136 e 88,1 368 9145
Holland lake & 200 136 £8,0 199 ree
Kimoa hbj/ 1,000 Lep La.2 Lige PP
Bast Fish lake 2941 23 N 13,9 3 gl
Bast Pish Lake e 250 133 53+5 125 92k

320 July 1 emly, An wmmaried midssason planting interfered with further oalsulations
3 Greel omnsus for first two deys of 1942
3 ‘Greel census recerds fer opening day only, 19L2
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of rainbow trm in lakes, and the results from plantings of brook trout
in lakes disoul‘nd above, demonstrete that very high percentages of adult
fish planted in trout lakes in the fuill of the year are available to snd
are taken by anglers in the ssason following release, The one unfaverable
result of such a planting program has been that from 80 to 9l per cent
(average B9.l per cent for the laked under camplete oresl census) of the
total trout catoh for the whole season were taken on the opening day om
lakes where adult brook trout were stocked in the fall of 1941, Results
of » ecomperable nature were noted in lakss of the Pigeon River Forsst
which wers stooked with legelesised rainbow trout (umpublished data).
As for as these small "made™ trout lakes are conscerned, a small percentage
of the total anglers using the lakes takes the majority of the fish
planted in them,
Pindings of other investigators

At this polat it is of interest to sumsarise the results published
by authors who have investigated the problems sonnested with the stosking
of legal and near-legal trout, Sinse the work of Cebb (193}) in Cennectieut,
s number of studies dealing with this pertinent problem have been carried
out in widely seattered sections of the United States and reported in
warious publications, For the convenience of the reader, the salient
information seoured in these experiments is recorded in Table 6, in sush
a form that a ocomparison of results can be made with greater ssse., The
table inocludes the following ltems: author, publication date, stats er
ares in whish experiments were conduected, speclies of treut, siszs of fish,
number of plantings, percentage of reccvery from spring, fall, snd opens

season plantings, the type of mark used, and the rethod of recovery.



Table 6.« Percentages of recovery obitained by englers from plantings of legale and

near-legalesized trout in stresms at various secasons of the year in various siates,

Author and Species of ‘ Total length
publication State trout Numher of of fish Percentage gﬁ ;iﬁgi;g sby anglers Type of Method of
date or area experimanted plentings {in inches . mark used eollecting
on where ziver) Spring Fall Open season date
Cobb, 1934 Connecticut g:z:i Several Legal oeo vee 33 Belly=tag Lottery
Hoover and New Hempshirs Brock 1 Legal sas cos 76 (41 lenaver Croel cengus
Johnson, 1538 tag
Yesbit and Massachusetts Browm L B=9 {'9,1 z,1 oo Intarmnl Voluntary
Kitson, 1037 11,7 2.3 +
4&g
Rainbow 2 7 1/28 1.9 1.5 cas "
lord, 1936 Vermonk Rainbow 1 6e12 cee 27.9 see Finealip "
Shetter and Kichipan Brook i3 7=13 3 25.5 ";/ll.-h \L25.L} Jaw-tag Creel census
Hazsard, 1542 Browm 10 7=13% @'11.5 \3"?.8 J132,0 and " "
. Re.inbow 18 7-13 119.6 3)1.9 Jo5,7 Fin-olip " "
Smith, Jr., Michigen Brook 5 7-9 ¥18,0 0.5 ee Jawmtag woooow
1943
Smith, Jr., Minnesota Brook L 710 26,2 2.4 5e0 Jawatag " n
1G4, 19.6
Brown 5 7-10 {e&.a 21.7 9.6
8.6 1.4
Selmebsrzer and  Wisconsin Brook 2 T=13 82,0 28,2 oos Wraclip Incomplaete
Williamson, creel consus
1943 Rainbow 2 715 3045 LB.4 coe Fineclip
Chamberlaein, Plapgah Brook 41 HeG ‘LIBB.B \;/6.34 PR Pineclip Creel census
1943 National Forest  Brown 6 59 15,6 o3 ces Fineelip . "
Rainbow 11 Bl WL.5 $9.2 ces Fin-clip " "
King, 1942 Great Smoky Brook 2 Legal 50 cer 66 Fineolip b " "
Houhtain Rainhow 2 Legal ‘
National Park e ! *ee 67e1  wim-oltp .
| G@, 1940 ‘Eew Yexico Rainhow 1 8 58,8 ven ves Tag Creal cansns
G’ﬂe. 19142 New Mexico Rainhow 6 6.9 3'/280 2‘7200 | Ze2 sse J&W—tag : :
Cutthront 5 6"11 one 7 07 \} h? oh J&W—tﬂg "
Wild cutthroat 2 69 NS - eos ees Jewatag "
Trembley, 19Lh Permsylvania Trook 2 Legal 5548 L7.0 cee Jawmtag " 5
Brown 2 Lezal 167 56,14 ove Jawatag " "3
Rpinbow 2 Legal 60.0 lbéoh. ese Jz‘m‘-tag b " \2
flencox, 19hL Heow York Browm 10 Leral and sublegal 3/"3.07-5. 81 2 ‘7.38—8.73 cos Fineclip Random creel census

X :
V" Average percentape of rocovery from tws or more experiments

\?’Re.ng;e in percentage of recovery from several sxperinente

A & dw

Self=locking paper olip

nly rarked fish recorded

“Spring planting marked by punehing hole ir cendal; mark nnsatisfactory on rajnbow trout
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Several investigators have conducted experiments involving the planting
of marked trout of legal sisze during the open season. For brock trout, the
experiments of Cobd (193L), Hoover,and Johnson (1537), Hazzard and Shetter
(1929), and King (1942) demonstrated a very rapid rate of removal within 1
to l; weeks, Percentages of recovery varied from 5.0 in Minnesvbe (Smith ma
Smith, 1941;) to 76.0 in New Hampshire (Hoover and Johnson, 1938), The
Hinnesota figure is the only one below 25 per cent, and it is possible the
low recovery on that particular group of summereplanted brook trout was the

°  result of & severe flood shortly after the release,
Logalesited brown trout were marked end released during the open season
.- —by-Cobb (1934), Haszard and Shetter (1542), and Smith end Smith (194L).

Lower persenteges of recovery (varying from 9.6 to 33.0 per oent) than with
brook trout and rainbow trout were recorded for such plantings, The abovee
mentioned authors all noted that the hatehery-rsared brown trout were not
removed by angling as rapidly ae were brook trout or rainbow trout,
| Iegal sized rainbow trout planted during the course of the angling
season appear to have an excellent chence of recovery by anglers,. Percen;bngel
of recovery in Michigan, Tennesses, and New Mexico (in the latter state on
the native Rio Grande cutthroat trout, Salmo clarkii spilurus) ran from 25,7
to 67.1 (Shetter and Hazserd, 1942; Gee, 19LO and 1942; King, 1942). BHatchery

rainbow trout usually entered the eatoh in fair numbers up to 8 weeks after

relsasge, except in Gee's experiments in the Southwest, where the majority

of the marked hatchery fish recaptured oftem were taken out within 3 weeks,
The results of experiments by various individuals concernming the

comparative efficienoy of fall and spring plantings of brook trout in streams

can be summarised as follows, Six investigators in five different states

(see Table 6) found spring planting of legalesized brook trout to be superier
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to fall planting by margins warying from about 20 to 2,000 per eent. In
Spring Creek, Pennsylwvenis, Treabley (13LL;) determined that percentages of
recovery from fall plantings eompared favorably with those obtained from
spring phnting, and inferred that winter conditions were extremely favorable
in that pariisular stream because of the large amount of spring water present,
It should be pointed out, however, that a measurably greater perceatage of
springe=planted brook trout were taken than of falleplanted brook trout even
in Trembley's study.

The stocking of legalesiged rainbow trout in streams in the spring
has, ascording to most records, proven to be a far sounder menagement
procedure than fall stocking of this particuler species., In Massaohusystts,
Yew Maxico, North Carolina, and Michigan, reccoveries of marked fish from
spring plantings outnumbered recoveries from fall plantings by « ratic of
from 5 to 36 ¢ 1. Only in Wisconsin and Pennsylvania ’woro the results
radio;ny different, Sohneberger and Williamson (1943) obtained recoveries
of 30,5 per cent on s spring planting and L8.4 per cent on a fall planting
of rainbow trout on the Deerskin River in Wiscansin. They remarked,
however, that numerous survivors from the fall stoeking were in poor
sondition and were left at the streamside by the anglers, Trembley (19Ll;)
recorded & recovery of 60,0 per cent for springeplanted, legalesized
rainbow trout as against a Lb.ly per cent recovery for the falleplanted
fish from Spring Creek, Feansylvanis,-an excellent reoovery for the fall
planting, yet still about one-fourth less than for those released in the
epring of the years Lord (19%8) reported a resovery of 27.9 per cent
from a fall planting of raiubow trout ir a Vermont stream, but gave no

comparable date for epring planting.
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As will be noted from an inspectien of Table 6, the results from the
plantings of legalesized brown trout in the spring and fall are somewhat
at varisnee with those for other species, In hluuehuntta, Kegbit and
Eitson (1937) found that fall plantings of this species were inferior to
spring plantings by a ratlio of about 33l. In Michigan the somparison was
found to be 211 in favor of apring planting in one set of experiments, and
1421 in another, Chamberlain (1943), in his extensive work on all species
on the Pisgah Rational Forest found the ratio to be about 1:1 for spring
and fall plantings of legal brown trout. Trembley (19Ll;) seoured the
best results, as far as fall planting is conserned, from legal brown trout
irn Spring Creek in Pennsylvenia., Here the ratio of recoveiies of fall.
planted fish to those of spring.planted £ish in the anglers' cateh was
found to be slightly more than 1.2 to 1,

In one stresm (Enife River) in the lake SBuperior drainage of Minnesots,
Smith and Smith (194ly) found fall plantings of tagged adult browm trout
were recevered at a rate of l.li per cent, while marked fish planted in the
sprﬁg were recaptured at a rate of 8,6 per eent. In a southeastern
}Minnesota stream (Duschee Creek) tagged brown trout released in the fall
were rocovered in the following season at the rate of 21,7 per eent, and
spring plantings of similar numbers of tagged browm trout were reocaptured
st the rate of 28,0 per esnt., The authors ascribed the exeellent showing
of the £all planting in Duschee Creek to an abundant supply of spring
water whioch kept the stream open during ﬁont of the winter (cf. Treabley,
1944).

From markigg experiments om brown trout condusted in eomnection with

a random oreel oensus on the East Koy and Wisasoy Creeks in New York,
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Heeoox (1944) reported the following results: for fall planting, a
recovery of 7.,35 to 8.73 per cent; for spring plenting, a recovery of
1.19 to 5,81 per sent, Heacox also mentioned that in both semsons in
which the eresl census was sondudted that the most resently planted fish
were not the first to be removed by angling.

It should be mentioned that not all of the experiments sumnarized
in Table 6 have been condusted in a similar menner. The reader who
studies the various reports listed will note that in certain of the
experiments more fish were planted in the spring, or more in the fall, or
that the fish planted at ome ssascn were of a much greater average size
than those planted at another season, Differences in size frequently
oan be attributed to the fact that fish of the same stock will be slightly
larger in the spring of the year than during the preceding fell. It is
fhe author's belief, however, that equal numbers of fish of approximately
the same size planted at the various seasons will give the most reliable
comparison of recovery percentages, It has been noted for example (Hazzaerd
and Shetter, 19413 Gee, 1942) that smaller plantings often will yiold
higher percentages of recovery to the anglers than will larger plantings.
It is not impoesible that the size of the planting influenced the results
of Trembley in Pennsylvania and of Heascox in New York where unequal numbers
of fish were gtoocked in the spring and fall. In the lNew YTork exporiments
fram two to four times as many merked fish were released in the spring as
in the fall, while in Pennsylvania considerably more marked fish were
planted in the fall than in the spring.

The work of Kelex (1937), although conducted on ooho salmon fingerlings,
suggests that size at time of release may be an important feotor in the

survival to maturity., He released two lots of marked coho fingerlings



from the same hatoch., One lot measured 1 7/8 inches (average length) in
May 193L3; the other averaged li inches in November 1934, The proportion
of large fish to small fish later recovered as adults was 65 to 1. Since
the trouts and salmons are slosely related, it is not wmreascnable to
hold +that perccntages of rocovery might be affected by a great variation
in average size between a group of trout planted in the fall and another
group released in the spring.

Another faector that may affect the validity of the comparison of
results recorded by different workers has been the variation in the legal
size for trout in the states where the experiments were gonducted,

Aceording to a summary published by Outdoor Life in April 1938, two of

the states (California, Minnesota) had no legal length; seven states
(New Mexico, North Carolins, Pennsylvania, Connectlout, Massachusetts,
New Hampshire, and Vermont) hed a Geinch size limit, while five states
(Michigan, Wisconsin, New York, Tennessee, and Arizona) requiredv anglers
to release trout under 7 inches, In north Carolina, rainbow trout and
brown trout were protected up to a Bise of 8§ inches, but brook trout were
legal at 6 inches. Some variation in percentages of rscovery might be
expected betweon trout planted at sizes of 6, 7, and 8 inches,

Although comparatively poor results (in terms of fish later ereeled
by the sngler) have been noted from fall plsntings in stresms, good to
excellent percentages of survival heve been recorded when legal-sized
trout have been released in ddkes where conditions are favorable for their
estatlishment, Table 7 presents s brief summary of results obtained by
soven Iinvestigators in four different lecalitlies. Very good recoveries

of (27,0 to 56,7 per cent) have been okbserved for adult broek trout and



Table 7.~ Percentages of recovery obtained by anglers from plantings of legal- and near-

logal=sized trout in lakeszs and ponds at various sessons of the year in various looalities.

Total

Author and Species of Number length Percentage of recovery by Method of
publication State trout ih pf of fish anglers of plantings Type of oollecting
date experiment plantings (inches) Tpring  Yall season mark data
Nesbit and Massachusetts Brom 2 9.0, 8,3 2.2 1.1 see Belly tag Voluntary

Kitson, 1937 Rainbow 2 7.8, 8,0 9.2 Le3 cor Belly tag
Shetter and Miohigan Rainbow 6 7=14 coe \;/27.0 \yhB.O Tag and Creel census

Haszard, 1oLl fin-olip and voluntary
Shetter, Michigan Brook 8 7=10 I \5/68.5 \y56.7 ees Tag and Partial and

present study fin.olip eomplete creel

eensus

Needhtn, 1957 California Rainbow 1 57 ' 'y 17.3 F:ln-ollp Creel census
Neodham and California Brook 1l 5.5 eee coe 22,7 Fin-elip Cresl census

Sumner, 1942 _

. A 4
Vestal, 1943 Californis Rainbow L L.6 oo 0o \?\5/ 18,2+52,6 Finwolip Incomplete ?
creel oensus
Keil, 1938 New York Rainbow 5 8=10 cee 50,0 oo Not marked Creel census
and
OCunsaniche \h/

3 Average percentage of recovery from several experiments,

& Range in percentages of recovery from several experiments.

\} Estimated from a sample of the catoh takem at one boat landing on June Lake,

\‘7 ‘Salmo salar sebago

\? Data from Institute For Fisheries Research Report #8438 (unpublished).



rainbow trout planted in lakes in the fall of the yesr, It was noted in
Eegt Pigh Lake in Michigan that the survival to the ereel was higher for
spring-planted brook trout than for fall-planted fish — even though the
survival of the fallwplamted fish was good, Whether or not spring plantings
would give yields any higher than those listed faor certain of the fall
plantings in Table 7 will have to be determined by further experimentation.
If the sost of carrying sush flgh in hatehery ponds over the winter is
excessive, then the lakes should be stocked in the fall.

In the only experiment which involved the release of brown thout
in ponds, Nesbit and Kitson (1937) found that spring relemses yielded
twice as many fish to the angler as fall plantings.

The release of brook trout and rainbow trout in lakes during the
opm. seagon in Michigan and California gave ylelds varying fram 17.3 to

52.6 per cent of the number planted,

Possible causes of mortality smong fall-planted adult txout in streams

The higher survival to the creel of spring and openegseasen plantings
of logalwsized fish relemsed in streame has not been determined nor explained
by any worker, as yet. Bome possible sontributing factors are discussed
in the following psragraphs,

The wvariation in results obtained from plantings in lakes and streams
suggests that the enviromment in winter is not as favorable for trout in
streams as in lakes. From this one might infer that if streams scontained
more deep, quiet pools (approaching leke eonditions), survival of fall
plantings to the following spring would be better.

So far as is known, cannibaliem is not an important factor in the



survival of legal.sized trout. Although many of the lakes contained some
large trout when the experimental plantings were made, the perceantage of
survival of fall plantings in lakes has beem much higher than in streams,

Irout redident in streams probably are subjesct to a larger amount
of predation by birds and mammals in winter thair:hou which live in lakes,
since most lakes are deeper and will freeze over. In severe winters,
stream=inhabiting mergansers are known to aceount for a part of the overw
winter logsos, and in some localities mink and otter may cause some loss,

Competition for awvailable food and space apparently is an important
factor in determining the sucoess of a fall planting, In Michigan, creel
gensuses indicate that the majority of streams studied to date have
moderately large populations of naturally spawned trout, as proved by the
relatively low percentage of the total oateh made up of marked hatchery
fishe In these same streams, rscovery percentagee on fall plantings of
trout have been low (Shetter and Hazzard, 1941). In eertain stresms of
New York (Hemeox, 194l;), Pemnsylvania (Trembley, 194lLi), and North Carolins
(Chamberlain, 19443) ereel oensus or other reports indicate that the native
trout populations are small, since 80 or more per cent of the total cateh
hags been observed to consist of marked hatchery-reared trout, These same
streams are ax;ong those reparted to furnish a good survival of falle
planted fish. The lack of eompetition from naturally reared fish may be
the explanation for the mush better survival of fall plantings in such
localities.

The effeot of floods caused by cloudburstis or sudden spring thaws
should be given more consideration as a factor in the reduotion of the

aumber of catohable trout, That a flood caused by a cloudburst can

eliminate entirely a fall planting of brook trout has been resorded by
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Chamberlain (1943). Further evidence on the severe effect of floods was
given by Smith and Smith (194L). The percentages of recovery an open-
season plantings of tagged brook trout and brown trout in Duschee Creek,
Minnesota, were 5.0 and 9.6 respectively. The authors stated that the
plantings were followed by a heavy flood. The unsuitable oonditions
brought about as a result of the high water probably sscoounted for the
somparatively low percentages of recovery from this openeseason planting,
Fall plantings would be more likely to be affected by floods than cother
plantings because of the relationship between the time of release, the
usual time of flood, and the opening of the fishing sesson. It is not
imposgsible that meany trout from releases made at any season are lost
when flash floodg oscur and carry fish from good trout habitats into the
lo-t? reaches of streams where tempserature or other eonditions are not
suitable, cr where a large population of predacious fish resides.

In all probabllity, all the factors just mentioned contribute to
the decimation of an autumm release. The net result is usually a comparatively
smell number of lezal fish remaining for the angler, The spring and opems
season plantings have been more suecessful probably besause there was less
time for natunal ocatastrophes to operate on the fish before they were
subjected to angling,

Conclusions

From an anslysis of the results of marking experiments conducted in
Michigan and in numerous other localities throughout the United States
to determine the proper season at which to release trout of legal size,
the following conclusions appear to be warranteds

1. In the planting of brook trout and rainbow trout, 6 inches or

more long, in streams signifiecantly larger percentages of surviwval to
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the oreel have been noted in the majority of experiments for spring and
open-season plantings. Where fall plantings of these species have showm
returns almost as good as spring plantings (Pennsylvania), the investigator
| sseribed the betisr«than-average survival of the fall plantings to an
abundant supply of spring water which ameliorated normal winter conditions
in the streams in guestiam,

2. It ig suggested by the experiments involving brown trout of legsl
size, both in Michigan and elsewhere, that this species, when planted in
streams, seems to survive winter conditions better than do brook trout
and rainbow trout. In some loocalities fall plantings of brown trout
apparently yield as many or more fish to the angler as spring plantings
of similar numbers of fish., The localities where fall plantings gave
as good or bet"!:er results than spring relesses, had either an excellent
spring-weter supply (Spring Creek, Pennsylvanis; Dusshee Creek, Minnesota)
or a very low population of native trout (East Koy and Wiscoy Creeks, New
Yorks South Mills Creek, North Carclina). In the Michigan experiments
with brown trout, from 1 1/2 to 2 springeplanted fish were recovered for
every fall-planted fish, It is of interest to note that the percentages
of recovery of plantings of brown trout at any season were the lowest for
any of the three species.

3. The carry-over to subsequent seasons following the first season
of availability (slthough always small) was noted to be the greater for
springe.planted fish in Miochigan, Pennsylvania, and Hew York, despite the
veriance in results during the first season of availability., The fact
that fall plantings showed the higher percentage of carry-over past the
first season of availability in Chemberlain's experiments in North Carolina

possibly was a result of the former Forest Service polisy of closing



several of the experimental stresms for 1 or 2 years in every 5.

lis As far as can be determined fram the deta at hand, neither "spot"
not "boat" planting has demonstrated any great superiority over the other
in releases 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"
trouf in streams during the open seascn,

5. In Michigan trout streams, the 1942 data indicated that 85 per
oent or more of the planted trout that were recaptured were taken within
10 miles of the locality of release, and that fram L5 to 90 per sent were
taken within 3 miles of the point of relesse. Brook trout planted either
in the spring or the fall hed a slight tendenoy to move downstream from
3 to 10 miles. A greater percentage of rainbow trout tended to move
over 10 miles in a domnstream direction., Brown trout were the least
migratory of any of the fish during the 19,2 work.

6. Results from ereel censuses and marking experiments on lakes
suitable for trout in Mishigan and elsewhere have proven that from 13
to 88 per cent of fall-planted brook trout and rainbow trout will be
removed by angling in following seasons,  -a muoh betier return to the
angler than has been found for fall plantings in streams, 7The woerst
feature of such a management program, at least in Michigan, is that an
average of about G0 per oent of the season's catch on these trout lakes
is removed during the first 2 weeks of the open season by a very small
percentage of the total mumber of anglers who use the lake., This situatiom
requires eorrection, either by lowering the oreel 1limit on such waters,
or by special regulations, or other means,

7. The following possible explanations were advanced for the failure



of fall plantings in streams to furnish good fishing in following seasons:
a. lack of suitable habitat in streams in winter,
be Predation by bdirds and mannals,
o. Competition between fall-planted trout and native trout for
food and space,
d. Losses of unknowmn magnifiide caused by floods. .

8. It would appear that the proper time to plant legalesized trout
has, in genersl, been demonstrated asdequately to be in the spring or
during the open season., The studies of various workers have prowen too,
that better returns to the angler occme from releases of adult fish rather
than fry or fingerlings. If it is assumed that planting legalesized trout
is a Justifiable procedure, the questions to be answered in the future,
if we are to utilize these legal trout to the highest degree are as
followss

8. Which streams and lakes are to be planted, and with what species?
be What is the filhing pressure?
¢é. What is the approximate population of wild trout?

The first question has been, and is being answered by lake and stream
surveys in a number of states.

The second question can be answered only by aceurate oreel-sensus
studies, which are (or were before the waer) pursued with vigor in
mmerous states and areas. A sampling technique is needed which is
reascnably acourate, yet whioch is inexpensive in comparison with the
intensive or “"complete" type of oreel census., It will be financially
impossible to cover the major trout streams of any of the larger states
by the present intensive creel-census methods., Scome method of measuring

angling pressure and total satoh must ve devised, however, if the danger
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of overstoeking 1is b be avoided, The studies of Chamberlain (1943) em
the Plegah lﬁﬂml Forest furnish m exoellent oxample of how easily th
ocarrying o&puity of a streax my be ﬂlm

The third question is a >eha11¢nco %o the field investigaterss Some
progress has been made in resent years through the develepment of the |
c.‘_lnﬁ'to “shooker" (EHaskell, 1G4l) for use im studyimg populations of
trout stresms. The method of condusting populstion studies in lakes by
netting and ‘ﬂ..l-c.lip@pl.n; (Sehnabel, 1938) is ;;bu-zm_ sad time-sensuming,
More rapid md acourate field teshniques must be developed for both types
of research. o | |
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