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Previous research, involving spring and fall plantings of legal.
sized trout in Michigan streams demonstrated there was a negligible dife
ference in efficiency between "spot" and "hoat™V planting, with regard
to the ultimate number of a.nglérs ‘benefited. bj elther method. If the
deta on all three spscies of trout planted by both methods are combined
it is found that 82 anglers recovered 101 boate.planted trout from 1,050
Jjaw~-tagged fish released, a recovery peréentage of 9.6, and a catch per
angler of 1,2. From 1,175 spot-planted trout 100 anglers recaptured
122 tagged fish, a recovery percentage of 10.3, and a eatch psr angler

of 1,2. A similar combinetion of the data for fall plantings by the

\;"'Spot" planting is the release of relatively large numbers of trout
within 1/} mile or less of a planting site. "Boat" or "scatter" plant-
ing involves the release of one or two fish ffom a‘drifting boaf or

from pails cerried along the bank.
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two methods indicates that 445 anglers caught 50 of the 1,050 boat-planted
trout for a recovery percentage of 4.7, and a catch per angler of 1l.l,
while 4O fishermen reported taking L7 of 1,175 spot-planted tagged legal
trout at the rate of 1.2 fish per angler and & recovery of L.0 percent
(Shetter, 1947).

However, the relativé efficiency of the two methods of planting dur-
ing the open season hed not been tested previously. Therefore a series
of plenting experiments was eonducted during the 1947 trout season in-
volving legal-sized breok, brown and rainbow trout to determine, if
possible, which methed of release produced the best distribution of the
artifiecially-bred stock among the fishing publie.

Briefly, the design of the experiment was as follows: Jaw~tagged
trout in varying numbers (depending on the size of the stream) were
planted at several intervals during the 1947 season in several streams.
One«half of each lot was released at a bridgehead, camp site, or fishing
site in the more or less standard procedure in common use by the planting
orews. The remainder wore stocked from & planting boat 6r from pails
carried along the banks from 3/} mile to 2 miles above and belew the
gspot planting site.

The streams chosen for experimental plantings of tagged brook trout
were the Middle Branch of the Ontonagon River (Gogebic County) and Slagle
Creek (Wexford County). Tagged brown trout were released in Thompson
Creek (Schooloraft County), the Main Au Sable (Crawford County), and
Gamble Creek and Rifle River (Ogemaw County). Tagged rainbew trout were
planted in the Sturgeon River (Cheboygan County) and also in the Main

Au Sable River (Crawferd County). The experimental fish were placed in
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portions of these streams relatively close to hatcheries where Distriet
ﬁiologists were able to carry on the periodic tagging of the trout and
to take pert in the planting operations with the assistance of the
various hatchery crews, or in the case of the Rifle River and Gamble
Creek, to receive aid from persomnel of the Rifle River Area.

Recovery data were ebtained by two methodss One was by advertising
the experiment through numerous posters along the stream banks request-
ing reports on tagged fish and other fish caught alemg with the pertinent
ocreel census date., The other method was through direct contacts with
anglers by district biologists, other Fish Division personnel or con-
servation officers.

More concise data might have been assembled had it been possible
to operate intensive creel censuses on the experimental portions of the
streams mentiened above, Complete recovery data are available only for
the Gamble Creek and Rifle River experiments invelving browm trout sinee
all fish taken on the Rifle River Area are examined at the checking
station.s The creel census records and the lists of tags reported from
the other streams are ineeomplete because none of the distriot fisheries
biologists could devote more than a small portion of his time to creel
eensus work,

The fact that all reports on recaptures of tagged trout were not sent
in or observed (except on the Rifle River Area) makes interpretation of
the data difficult, sinece the total number of recoeveries and the total
number of anglers msking those recoveries are necessary to fully evaluate
the efficiency of either method of planting. It is not kmown whether the

data obtained were random in nature with regard to anglers fishing over
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both spot and boat plant'ings&;/ If the records were unwittingly takem
fram one group more than‘the other, the resulting calculations could
be biased. The 1947 results are summarized with these objections in
mind. |

Criteria which are of importance in judging the effisiency of the
two methods of planting are the percentage of recovery obtained and the
number of individuals benefiting from both types of release in a givén
streams The method of release of trout of legal size which ylelds a
high rate of recovery well distributed among the anglers is to be
desired. Perhaps the best index figure for camparing one method with
the other is found by dividing the number eof individual anglers msking
recoveries from a given method of planting by the number of fish planted
by that method. The resulting figure (multiplied by 100) indicates how
many anglers would benefit by the planting of 100 fish under the per-
centage of recovery obtained in that experiment. Table 1 presents the
data from whieh index figures of this type were obtained for the spot and
boat plantings, and the date are summarized by stream, by species, and
for all species cambined.

Resgults with broek trout

Tagged“ hatehery brook trout of legal size were released in the Middle

Branch of the Ontomagen River and Slagle Creek. In the Middle Branch

6/B'mlar ideal experimental conditions, all anglers would fish over the
entire portion of water eovered by the spet and beat plantings. Because
of stream access cenditions, anglers' personal likes and dislikes con-
cerning stream sectiens, and planting site choices by the distriot

biologists, these ideal conditions were not met.
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Table l.--A comparison of the results from spot and boat (er scatter) planting on

dual anglers.

e emtmes kW b .

seven Michigan trout streams during the 19447 trout season. All averages
are weighted averages.
ﬁ_Seatter or boat planting L Spot planting
Number of re- .Afnglers sharing “Number of re- Number of Anglers sharing
Number of coveries (and Number ef in recoveries Number of coveries (and anglers (and in recoveries
tagged trout percent of anglers (and from 100 fish tagged tromt percent of catch per from 100 fish
Stream and species released recovery) catoh per sngler) - ﬂlantod released recovery) angler) planted
nmdle(a Gzr.bgn‘;-onagon - brook koo 78(19.5) 32(2.43) 8.0 Loo 109(27.2) L7(2.34) 11,6
gebie : o .
Slagle Creek)/ « brook 200 2(12.0) 20(1.20) { 10,0 ' 200 50(25.0) 13(3.84) 6.5
(Wexford) ‘ ' A
Totals, averages for brook trout 600 102(17.0) 52(1.,96) 8.7 _ 600 159(26.5) 60(2.65) 10.0
Thompson Creek - brown 193 20(10.4) 6(3.33) 3.1 200 21(10.5) 11(1.89) 56
(Schoolcraft) . ’
Main Au Sable - brown 150 2(1.3) 2(1.00) 1.3 156 7(La7) L(1.75) 2.7
(Crawford) ) . o v
Gamble Creek - brown 150 1(0.7) 1(1.00) 0.7 150 3(2.0) 2(1.50) 1.3
(Ogemaw) . ' .
Rifle River - brown 300 Liy(1heT) 36(1.21) 12,0 300 47(15.7) 27(1.7k) 9.0
(Ogemaw) ‘ , .
Totals, averages for brown trout 793 67(8.h4) L5(1.48) 5.7 800 78(9.7) Ll(1.77) 5e5
Main Au Sable - rainbow 150 5(343) 5(1.00) 343 150 L(2.7) 14(1.00) 2.7
(Crawford)
Sturgeon River - rainbow 391 88(22.5) 32(2.75) 8.2 Le7 103(25.3) L2(2.45) 10.3
(Cheboygen) / .
Totals, averages .
for rainbew trout 541 93(17.2) 37(2451) 649 557 107(19.2) Lb(2.32) 8.3
Totals, averages for all species  1,93L 262(13.5) 134(1.95) 6.9 1,957 3L1(17.6) 150(2.29) 1.7
VActual oreel census data indicate . 11 known individuals took 15 scatter-phﬁted brook ‘
trout and 11 knewn individuals took 48 spot-planted trout. Further study ef the data i
suggests that it is likely that the remainder were single recoveries made by indivi-
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experiment LOO were planted by the spot method in the vieinity of the
old Ontonagon Rearing Station and 4400 were released one mile above and
below the spot stooking point from a floating live erate. Random creel
census and anglers! velunteer reports show that 78 (19.5 pereent return)
recoveries were obtained frem the boat plantings by 32 individuals, and
109 tag receoveries (27.2 percent of the plantings) were reported from
the spot releases by L7 individuals., The catch per angler from boat
plantings thus was 2,43 fish, while the catch per angler from ther spot
releases was 2,3l tagged fish. In this stream spot releases were 3l.1
percent more efficient than were boat plantings, since only 8.0 anglers
made recoveries fram 100 fish planted by boat as compared with 11.6 anglers
making reecoveries fram 100 fish planted by the spet method.

The opposite results were obtained in the Slegle Creek experiment,
where the planting rate was halved (to 100 fish monthly) because of the
- small size of the stream. More anglers reported catching tagged trout
frem the scatter plantings even though twice as many spot-planted trout
were recovered, Fram the season's total of 200 tagged trout planted by 7
the soatter method over approximately 1-1/2 miles of Slagle Creek immed-
jately below the Harrietta Hatchery, 2l tagged fish (12,0 percent re-
covery) were reported by 20 individuals, or an average cateh per angler
of 1,20 tagged fish. The 200 spot-planted brook trout yielded a recovery
of 50 tagged fish (25.0 pereent recovery) to 13 individuals, or 3.8l tegged
fish per angler. On this stream, one individual accounted for 29 of the
tag rﬁeover:les from the spot pla:ﬁtings. The scatter plantings were 35 per-
cent more efficient in distributing the fish among the anglers on Slagle
Creek, as 10,0 fishermen were able to share in the recoveries froam 100
fish planted by the seatter method, whereas only 6.5 anglers eaptured

recoveries from plantings of 100 fish by the spot method of release.
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Combining the results from the two brook trout experiments there
were reoords for 52 individual anglers whe caught 102 tagged breok trout
from 600 fish planted by the beat or seatter method, a recovery of 17.0 per-
eent, and an average eatch per angler of 1.96 scatter-planted fish., From
600 spot-planted fish 60 individuals reported the capture of 159 tagged
fish (26,5 percent reeovery), or an average catoh per angler of 2,65 fish.
For all broock trout cambined spot planting was 13,0 percent more effieient
than seatter or beat planting in distributing the fish among the anglers,
since the average number of anglers benefited . per 100 boat-planted fish
was 8.7, whereas the average number of anglers sharing in the reeoveries
from 100 spot-planted fish was 10.0.

Results with brewn trout

Jaw-tagged brown trout were released in four streams in varying
numbers, depending on the size of the stream.

On Thempson Creek, six different anglers reported the recovery of
20 tagged fish from a total scatter release of 193 brown trout, or a
eatch per angler of 3.33 brewn trout (10.4 percent recovery), while 11
individuals reported recapture of 21 tagged brown trout from a total of
200 spot-planted fish, or 1,89 fish per fisherman (10.5 percent recovery).
On the basis of the available date, spot planting was Ll;.6 pereent more
efficient, as 5.6 anglers shared in the recoveries from 100 spot-planted
brown treut as ecompared with 3,1 anglers removing the receptures frem
100 secatter-planted bromm trout.

On the Main Au Sable River the planting of 150 tagged brewn trout
by boat resulted in the report of rescovery of only two tagged fish by
two anglers. Release of a like number of tagged brown trout at the

"Pull-over" by the spot methed provided seven tagged fish for four
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different anglers, or 1,75 fish per fisherman, Much higher returns
might have been expeeted from this heavily fished water for both types
of planting, since previeus tagging experiments in this same water have
- yielded percentages of recovery on a similar voluntary report basis
varying frem 12,8 to 15.2 percent for spring plantings of 250 and 500
fish (Shetter, 1947).

The Gamble Creek experiment, where 150 tagged brown trout were
planted by the spot method at the Lodge Trail Bridge, and 150 fish
scattered from pails approximately 1/2 mile above and below the bridge,
yielded the following resulis: one angler captured one of the seatter-
planted tegged fish (0.7 percent recovery) and two other anglers caught
three of the spot-planted brown trout (2,0 percent recovery, 1.50 fish
per angler). Two of the recoveries, one ‘frem a spot plenting, one from
a scatter planting, were made in a tributary, Fontinalis Creek.

Spot plé.nting was more offieient tham seatter planting on Thampseon
Creek, the Main Au Sable, and on Gamble Creek as can be determined by
ocomparing the numbers of anglers sharing in the recoveries from 100 fish
planted by the twe methods by margins varying from about Ll to 50 percent.
However, the number of recoveries fram the Main Au Sable and Gemble Creek
were too few to make & good comparison between the two methods of plante
ing brown trout in those streams,.

On the Rifle River 300 tagged brown trout were released by spot
planting about midwey between the Ranch Bridge and the south boundary, and
300 tagged brown trout were stocked at intervals from peils ocarried on
foot approximately two miles above and below the spot planting site.

From the seatter release, 36 individuals caught Ll tagged fish, & re-
covery of 14,7 percent, at the rate of 1,21 tagged fish per angler.v Re-

eaptures from the spot plantings were made by 27 different anglers who
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caught 17 of the spot-planted trout (15.7 percent recovery) at the rate
of 1.7k tegged fish per angler. On this stream, scatter pianting was
25 percent more efficient in pareelling the hatehery product among the
license holders, as 12,0 anglers eaptured the recoveries from 100 boat-
planted fish while only 9,0 fishermen took tagged brown trout from

100 spot-planted brewn trout.

The eombined data fram all brown trout experiments suggest that
beat planting was slightly more efficient for this species, as 3.6 per-
eent more anglers were bemefited per 100 fish stoocked by the boat or
seatter method (5.7 anglers shared in the receveries from 100 boat-
planted fish as compared with 5.5 anglers who shared in recaptures from
100 spot-plented fish). |

Results with reinbow trout

Experimental plantings similar to those already deseribed were
carried out with rainbow trout in the Main Au Sable River in the vieinity
of the Pull-over and in the Sturgeon River south of the town of Indian
River., On the Main Au Sable River five anglers took five of the boat-
planted fish (3.3 percent recovery), and l anglers captured four ef the
tagged rainbow trout from spot plantings (2.7 percent recovery). Boat
planting, on the basis of the limited number of recaptures available,
was 18.2 percent more effective at distributing these fish than was the
spot planting.

A total of 391 tegged rainbow trout were planted in the Sturgeon
River by the soatter method, and a minimum of 32 different anglers re-
captured 88 of the fish planted in this manner (22.5 percent reecovery),
or 2.75 tagged fish per angler. From LO7 tagged rainbow trout released

by the spot method, & minimum of 42 individuals reported the capture of
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103 tagged rainbow trout (25.3 percent recovery) at the rate of 2.45
fish per angler., Analysis of the Sturgeon‘River data was camplicated
by the faet that 6l of the 191 recoveries were turned in to eanserva-
tion offlcers or resort operators without the names of the anglers who
caught them. Sorting was performed on this group of fish by the use of
dates and localities, but because of thé unknown factor the numbers of
anglers participating in the reeaptures from each type of planting is
given as "minimum" in each instance. The aveilable data indicate that
spot planfing of the tagged rainbow trout on the Sturgeon River was
20.)y more efficient in distributing the fish among the anglers, as

100 scatter-planted fish furnished sport for only 8.2 anglers whereas
100 spot-planted fish gave fecaveries to 10,3 fishermen.

The combined figures for the two rainbow trout experiments show
that a minimum of 37 fishermen recaptured 93 of Hijl tagged rainbow trout
released by the boat or seatter method of planting (a recovery percen-
tage of 17.2), or 2,51 fish per angler. From the spot planting of 557
tagged rainbow trout, 107 reeoveries (or,19.2 perscent) were retaken by
L6 anglers, or an average catch per individual of 2,32 fish, Based on
the average number of anglers sharing in the recoveries fram 100 boat-
planted rainbow trout (6.9) as compared with the average number of
fishermen benefiting from 100 spot-planted rainbow trout (8.3) an ad-
vantage of 16.9 percent more fishermen servieed is indiecated for spot
plantings of tyiu species.

If the results frem all species on all of the streams are brought
together and averaged we find that 13l different anglers saught 262 beat-

planted trout from a total planting of 1,93l tagged fish, or a recovery
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of 13.5 percent at the rate of 1,95 tagged fish per engler. From spot
plentings totalling 1,957 tagged trout 150 anglers caught 3Ll tagged
fish, effeoting a recovery percentage of 17.6 percent of the tetal
planted at the rate of 2,29 fish per fisherman. Therefere an average
of 6,9 anglers benefited from plantings of 100 trout by the boat
method, and an average of 7.7 anglers shared im the recoveries from
100 fish planted by the spot method, an advantage of 10.l percent inm
the effioiency of distribution in favor of the spot method of planting.

Average length of time between planting and recovery

For six of the eight streams studied, the average time between
planting and recovery by the anglers is available for the recoveries
from both types ef planting (Table 2)., These date are given by monthly
periods.

The data from seven breek trout plantings on which recoveries were
mode frem both types of plantings indicate that the average pericd of
freedem is from one to 26 days longer for scatter-planted fish than for
those which were spot planted. Only one exception was noted -~ the
July pleanting in Slagle Creek. From this particular release, spot=-
plented fish had an average period of freedom 2.1 days longer in the
stream than did fish from the soatter planting. Averaging all brook
trout data together, spot plantings were free an average time of 1.l days
before reeovery, while the scatter plantings were in the streams an
average time of 19,7 deys before eapture.

Four brown trout plantings were noted in which recoveries were re-
ported for both types of plaﬁtinés. In three of them the scatter-planted
fish were free for average periods of 34.3, 66,0, and 65.0 days, whereas

the spot plantings had average periods of freedom of 28.7, 66,0, and
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Table 2.--~The average number of days between planting and recovery for té.gged breok,

brown, and rainbeow trout released by two different methods during the

1947 trout season.

parentheses).

(Numbers of tagged fish recovered are given in

Stream and month

Brook trout

Brown trout

Riinbew trout

of planting Spot Boat Spot Boat Spot  Boat
Middle Br. Ontonagon - May 19.2(38) 20.3(42) ces coe
June 15.0(57) 180).}(16) T eve X soe
July 1302(2)4-) 1702(17) eee eve oo vee
A.ugust 8.6(10) 11.7(3) see eee eee Yy
Slagle Creek - May 1).;.1;(16) )4100()4) eos XY cee cee
June 8o3(23) 26.6(9) XX eece coe eoe
July 16o5(11) 12.&(11) eee see see eoe
ég_&zst XX XX XX ose XX XX
Brook trout averages 1)4.)4.(159) 19.7(102) Xyl coe XX Xy’
Rifle River - May ceoe (XX 3909(&1) 3708(37) XY se0e
July eece XY} 28.7(6) . 314.03(7) XY s
August XY) XY eve cee XX) XX
Gamble Cresk = l(ay xx see 6600(1) 6600(1) (XX (XX
July see XXy 6000(2) Xy cse see
Augast oo xx cee oo een oo e
Main Au Sable - May vee 49.0(7)  65.0(1) " 51.2(k) 58.5(2)
June ec e see o;o 33.0(1) ese . 19.0(2)
August XX ove XX XX xxs 2.0(1)
oo oo 4o.3(55)  38.L(L6) 51.2(l4) 58.5(2)

Brown, rainbow trout avoragesﬁ o

W

woighted averages.

Only those data used where recoveries were made froem both types of planting.

Averages are
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49,0 days. In the one instance where spot plantings were in the stream
longer, the recovered fish were free an average period of 39,9 days
compered with an average period of freedom of 37.8 days for boat plant-
ings made at the same time., The average periods of freedom for the

§5/ brown trout recoveries were: spot plantings, 40,3 days; scatter plant-

| ings, 38.4 dasrs.

The one set of rainbow trout plantings from the Main Au Sable

River indicated that the boat-planted fish were free in the stream a
greater average length of time than was its experimental counterpart --
58.5 days compared with 51.2 days for spot planting,

The average for all pla.n’eings where recoveries were made frem both
types of planting were as follows: seatter plantings, 26,0 days; spot
plantings, 21,6 days. The fact that most boat-planted fish stay in the
stream somewhat longer than do those released by the spot method is a
factor to be considered in their ultimate dispersal amoeng the anglers.

It should be menticned that in gemeral the August, 1947, plantings
by either method were failures when sampared with reeovery results ob-
tained fram the pleantings in May, June and July. This suggests that
the releases late in the season are very likely wasted in most streams
as far as the anglers are concerned. Extension of the trout season te
 the second Sunday in September should result in somewhat better re-

| coveries of August-planted trout.

Migration of tagged fish
The migrations of the planted brook trout, as indicated by the

tagged fish recovered, were not extemsive. On Slagle Creek, the longest
movement noted was two miles downstream. Ko upstrsam travel was trace-

able from the recoveries reported, From the Middle Branch of the Ontonegon,
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1-1/2 miles upstream and 2-1/2 miles downstream were the extremes of
movement which could be traced from the tag recoveries. Distriet
Biolegist Anderson's data indicated that L1 percent of all returns were
caught at the point of plamting, L3 perecent below the planting site,
and 12 percent upstream frem the site of release; lj percent had no re-
eapture lecality data.

The brown trout released in the Rifle River appear to have stayed
within the confines of the stream seetion planted except for one tagged
fish which moved to the Devoe Lake Dam fram the May spot planting site,
a distance of about 2-1/2 miles upstream. Iwo tagged fish froam the
Gamble Creek biovm trout releases moved out of Gamble Creek and up
Fontinalis Creek about 1/2 mile. In the Main Au Sable River, the tagged
brewn trout reported were all eaught within one mile of the point eof
release.

The longest migrations were noted for the rainbow j:rout tagged and
released in the Main Au Sable River. Only three fish were recovered at
the point of release. The remainder of those recaptured were taken any-
where from 1/2 mile to 16 sections (gpproxinately 25 miles) downstream.
No recovery reports came from above the planting site at the Pnll-oyer.
In the Sturgeen River experiments with rainbow trout, the maximum move-
ments noted were 8 miles upstream to the West Branch of the Sturgeon
River, and ome mile downstream. The Il tter recovery was taken in the
form of a tag from the stomach of a walleye three days after the rainbow

\ trout had been planted.
/ From the incomplete data eollected during the swmer of 1947, it

is observed that boat or scatter pleantings effeeted a better distribu-

tion of the hatchery fish in three of the eight experiments, while spot
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plantings were more efficient in the remaining five. Among the three
species of trout, spot plantings were determined to be 13.0 percent and
16.9 percent more effieient in distributing brook i:rout and rainbow
trout respectively among the angling publie than were boat or scatter
plantings. Scatter planting of brown trout, however, was noted to be
3.6 percent more efficient in the distribution of this species among the
englers than was spot planting. For all species ecombined the average
spot planting benefited 10.l more anglers than did the boat plantings.
In general, boat-planted trout were free in the stream a longer
peried of time than were the spot-planted fish., The average time be-
tween release and recovery for boat-planted fish was 26.0 days, for spot-

planted fish, 21.6 days. Possibly this is a faetor to be considered

s
in their ultimate dispersel among the anglers. /

Reeoveries from this series of experiments indicated that there was
comparatively little migration by the planted fish., The maximum dis-
tances noted for brook trout were 1-1/2 miles upstream and 2-1/2 miles
domstream. For brown trout, the grea’cosf distances travelled by the
recovered fish were 1 mile downstream and 2 miles upstream. The rain-
bow trout, as usual, moved further then the others. One reeovery frem
the Main Au Sable moved approximately 25 miles downstream, and one re-
sovery from the Sturgeon River was caught 8 miles upstream from the
planting site,

Inspection of Tables 1 and 2 indicates that different results may
be anticipated on different streams, and that there is & varistion
among the different species involved. Other factors whieh probably in-
fluenced the results ares: stream size and drainage pattern, number of

points of amccess to the streams for both anglers and Fish Division planting
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units, the i:epulation of native trout in the stream areas planted, and
the general fishing pattern on the streams involved. On the one stream
where we had complete data and a fairly large number of recoveries

(Rifle River), boat planting was superior to spot planting of brown trout
in distributing hatehery fish among the anglers. On the other streams
where the data was either incomplete or nmot adequate, boat planting ﬁ:
more efficient on two, and spot planting was mere efficient on five
streams, It is suggested that if it is desirable te have a more accurate
answer to this general problem, similar experiments be initiated omn
stream areas where we can obtain complete recovery on planted fish and
‘re>oerd the complete fishing effort. The Rifle River en the Rifle River
Aree might be utilized to test spot and boat plantings of brown and
reinbew trout, and brook treout plantings could be investigated in the

experimental waters of the Hunt Creek Fisheries Experiment Station.
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