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Pin-olipped tingerlizl& breok trout (Salveltnu1 !• fontinali■ M1toh111), 

both ha'\ohery-reared and wild, were releaaed 1n Hunt Creek 1n late awamer 

or fall of 1939 and 194(). '1'he1r ocmtributioa to the oatoh in 1ubaequent 

year• wa1 followed by mean■ of oreel oen1ua and angler•• reports. The 

exten■in experiment• inTolTed rel••• ot 35,109 and 17,635 marked finger

ling• re■peeti·rely through.out 1.he length ot Hunt Creek. J.iarked :t'iah 

entered the &ngl•r•• eat.he• in 194]. an._ 1942, u4 made up .troa 0.27 to 

2.56 pereent ot the obaerncl oatoh ot legal brook trout in 'ftl"iou, years. 

The total knOWll peroentage• ot reoonry were O.(f'f peroent (26 ti■h) ot 

the 1939 rel••••• and 0.28 pereent (49 tiah) ot the 194() planting. 

Intenain esperiaent• with both -wild and hatehery-reared brook vout 

fingerling• marked 'by clitterent tin ocn'bination• were oarried. on dmul

t&neoualy 1n Seotion Cot the ezperiluntal water■ ot Bll11t Creek. 1Jarkecl 

hatohery-reared fingerling• releaaecl in 1939 oontributecl troa o.o to 

o.26 peroent ot the total obatn"f'ed catch•• of legal brook trout in later 



yearaJ l~O-inarked hatohery tingerlinga made up from o.oo to 0.45 percent 

ot total obaerTed oatohea in later years. Wild fingerl ings marked et the 

same time ma.de up from o.oo to 1.80 percent of catches reoorded in subse

quent aea1on1. lA.rger peroentages of reooTery were noted for the smaller 

of t he two release• (1940). 

Through the uae of the formula M • 1000 A where ~ • migration or 
BC 

abundanoe index fi"om a releaae locality to a reooTery locality , A• number 

ot marked fish reooTered in a giTen locality. B ~ number of fishing unit, 

of effort in a given locality. and C • total number of marked fish re

leaaed in a giTen locality, it waa demonstrated that the majority of wild 

and batohery-reared marked fingerling• in the intensiTe experiment stayed 

within the limits ot the experimental 1eotiona, although they did moTe out 

of Seotion C, exoept tor the hatchery-reared fingerling• reoOTered in 1942, 

which were farther downatream than u1ual. 

General growth data on marked fingerling• ot both type• indicated 

that probably tho•• ti1h which were largeat at the tL~e ot marking and 

relea1e oi.me into the legal catch firat. 

It wa1 concluded that brook trout fingerling planting ia a wasteful 

prooedur• because ot t he low percentage to reach the angler ■' creel ■• 

Creel oen1u1 data anilable demonstrate that despite the elimination of 

fingerling stocking in Hunt Creek following 1940, angling quality ha1 

not deteriorated. 

Re■ulta of previou1 experimental planting• of marked fingerling trout 

reported by the •~thor (Shett~r, 1939) and other, {Surber, 1937, 19401 

Needhaa and Clitf, 19;81 Chamberlain, 1942J Holloway and Chamberlain, 19421 

and Needham and Slater, 1944) indicate that a very small peroentage ot 
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trout whioh are rel•••d in atreama aa tingerlinga (2 - 5 inohea total 

length) ever reach anglers' oreels aa legal fiah. The data presented 

hereatter giTe additional aupport to thi1 general ooncluaion. 

With t he eatablishment of the Hunt Creek Fiaheriea Experiment 

Station in 1939, planting• of tin-clipped brook trout fingerling& ot 

both wild and hatohery origin were made in a aeotion of the experimental 
brook 

atream, and release• of fin-clipped hatohery.reared1trout fingerling■ 

only nre alao made throughout the Hunt Creek ayetem. Th••• marked 

planting• were followed by ereel oenaua in order to reoord the n\lnbera 

and kinda of marked and umu.rked fiah which entered the oatoh in 1ubae-

quent year,. 

I>eaoription of the stream 

Hunt Creek, one ot the ahorter tributariea of the Thunder Bay River, 

is located in the northeaatern portion of the Lower Peninsula of ?U chigan 

in aouth-central 11ontmorsnoy County. Approximately 12 miles long, it 

flows in a northeaeterly direotion between rolling, wooded hills of 

moderate height. Cedar-apruce-ta.marack nramp1 border much of ita length 

in the upper reaohe&J el■ewhere there are 1oattered meadow stretches 

whioh were formed by beaver activity or b7 old logging dam•• As one 

p,;oogrenea downatream the ohannel wind• through grove, of aspen mixed 

with conifers and a few hardwoods and allied ahruba. Alon~ t he stream 

border proper th~r• ia ~n abundance of tag alder. 

The atream. bottom consists chiefly of small rubble and gravel ot 

several degreea ot fineneu m.ixed lfith varying proportions of sand and 

silt. Some clay oan be obaened in the lower atretohes. The stream 

varies in width from about 5 feet in t he headwater ■ to about 40 feet 

in the Wide1t portion• toward the mouth, with the average 1omewhere 



between 20 and 30 feet. lo:dmum. clepth ranges i'ran 3-4 inohe• on aome 

ot the shallow rittle• to 5 or 6 teet in a fn ot the deeper pool■• 

However, most of the pool• are between 2 pd 4 teet deep. The current 

Telooity -n.ri•• from 0.5 to 2.5 feet per ■eoond. In the lumbering days, 

Hunt Creek waa revorted to be one ot the taster ■treaJn■ of the Thunder 

Bay RiTer drainage on whioh timber wa■ driven, and the remains ot four 

old logging dama are still evident. 

Aleng almoat it■ entire length, the atream. 1• fed by spring■ Yhioh 

■erTe to keep the water temperature below 70• F., exoept during the 

hotte■t part ot the ■ummer when the lower reaohe■ may beoome 1omnhat 

warmer. 

The brook trout 1• the only apeo1•• ot trout permanently e1tabliahed 

iD Hunt Creek. A tflfl rainbow t~out (Salmo gairdnerii) are captured by 

angler■ in the lower atretoh•• each year, but apparentl1 do not reproduoe 

in the ■treUL. Obaernt1on■ during the 1943 an.cl 1944 ■p&lfning Ha■on■ 

indioated that brook trout reproduotion took plaoe throughout the entire 

■y■tem, but that the upper halt ot the ■tream wa■ moat uHd tor thi1 

purpoae. 

A aketoh map (Fig. 1) ahow1 the looation ot the •jor tributarie1, 

and the nature ot the oreel oen■ua operated on ditterent portion• ot 

Hunt Creek 1n the ftl"iou■ year■• 

l.iethod.a 

Hatohery-reared fingerling brook trout were 1upplied fr001 a state

awned rearin&; ■tation looated about fiTe .miles downatrearu frgm the ex

perirnental area (Fig. l) and marking operations on t he artifioi11.lly-reared 

fi1h were conduoted there (rearing operations were diaoontinued at the 
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rearing ■tation at the end ot the 1942 sea1on). Wild brook trout finger

ling■ were obtained tor marking by ■eining in Seotion C, and were mea■ured. 

marked and counted a ■ the predetermined number ■ were collected within 

that 1eotion. Brook trout fingerling• were fin-clipped for future identi

tioation by using a different fin or tin-oombination for eaoh year and 

for eaoh type of fish {wild or hatohery-reared). Curved-blade manioure 

1hear■ were employedJ the fin• were removed flush with the body surface. 

Regeneration ot clipped tin■ ha• been negligible. probably never ao muoh 

that :marked ti1h oould not be reOOf,lliaed a ■ 1uoh by oreel oen■u1 olerk1 

or ob1ervant angler,. Shetter (1939) found a differenoe in mortality 

ot dor1al and adipoee fin-olipped brook trout tingerlings over unmarked 

oontrol■ {both lot1 held in hatohery pond1) of 8.6 peroent at the end of 

two year■ after marking. There wa1 no ■ignificant diti'erenoe in growth 

and although 1ome regeneration, of the rayed dor1al fin ooourred in a 

tn 1ndiviv14ual1 there wa1 no regeneration of the adipoae fin, and all 

the marked fish oould be identified readily after two years. 

CrNl oenau■ operations varied on different portions of the Hunt 

Creek drainage. In all years, oatoh reoord• from the 1eotion E-A 

(Fig. l) have been tram 'Tl to 100 peroent oampleteJ oatoh reoord1 trom 

the 1eetion A-0 are ••ti.mated to be 75 peroent oGmplete tor all years. 

In the year• 1941 and 1942, random reoord• were an.ilable from the stream 

1ection1 Q•R and S..XJ random cen■ua reoord1 are aTailable tor the ■eotion 

x.Y for 1941 only. In eertain year■ a fo additional reoord1 were ob

tained tram atream area ■ elsewhere than indioated, and haTe been u■ed 

al1O in arriving at aeaeon total,. The reoord1 tor Fuller Creek and 

E&at Fi1h Lake outlet are belieTed to be oom.plete. 
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When inten■ ive oreel oen■u■ operation■ were inaugurated 1n 1939 

on the experimental water■ of Hunt Creek, tour secti ons of stream, all 

quite different in oharaoter, were de■ignated Section■ A, B, C, and D 

for the purpo1e of recording the angling reaulta in the different type, 

of brook trout water. Section E waa added and oheoked during 194D and 

thereafter. The down■tream terminu1 of Section A ia at A {1ee Fig. 1) 

and Seotion E ha■ it■ upstream boundary at E. The other ■eotion• lie in 

alphabetical order betw.en them, and -n.ry in length from 1,250 feet 

(Seetion E) to 3,CJTO teet (Seotion C). 

In making up ••••on total■ tor the Hunt Creek angling, u■e ha■ been 

•d• ot all aTailabl• reeord■ which repre■ented tiehing ettort on any 

portion ot the drainage to whioh the :marked tiah might haTe moTed. 

The total number■ or marked ti ■h reooTered have been li■ted alao. 

By oomparing the number of marked fish ot legal ai&e with the total legal 

eateh, one oan determine the peroentage ot the total obaemd oatoh whioh 

oonaiat■ ot either marked wild or hatchery-reared f11h. 

Marked hatehery ti1h fr om the extenaiTe uperiment1 were not in

oluded in the total oatoh when considering result ■ obtained frOlll the 

inteneiw experiments, and Tio• versa. Tagged hatchery tiab entering 

the oatoh of 1941 from the apring planting of legal-1i1ed fish in that 

year liknile were not inoluded in the total■ tor 1941. 

In reality, two experiment, were operating simultaneously. One, 

termed "extenaiTe," inTolved hatchery-reared fingerling• only, planted 

in large number1 ner the entire ■tream ey1tem mo1tly outeide of the ex

perimental area. The ■maller, "intenaiTe" experiment inTolTed the uae 

of similar number• of both wild and hatchery-reared fingerling■ ot ap

proxim.at•lJ' the same eiae and age, in the ■ame 1tream area. It wa1 



hoped that the ocnplete creel censua data anilable for the atream 

aeotion E-A could be utili&ed to determine the results of the inten

sive experiment. HoweTer, reccn-eries of marked tingerlings from the 

intensin experiment outaide the area covered by oomplete oenaua in

validated the uae of only the oatoh figures for the atream aeotion 

A.E. Inat•ad, it ■eema more oorreot to uae all available oatoh data 

for the entire stream in interpreting the reaults of bothexperimenta. 

Extensin experiment• 

When reaearoh operationa were begun on Hunt Creek in 1939, it 

became deairable to know whether or not the fiah whioh came into the 

oatoh in later year• were of natural or artificial origin. The 

stream had been stocked heaTily tor a number of years preceding 1939, 

although Hunt Creek was known to produoe a plentiful supply ot finger

ling■ each year trom natural spawning. To permit accurate determina

tion of whioh fish in the legal oatoh of the experimental water• and 
were 

elsewhere1originating from hatchery-reared fingerlings, the entire 

planting• of brook trout of thi• ai&e in 1939 and 1940 were fin-clipped 

before release. No hatohery-reared fingerling■ baTe been released in 

the area ainoe 194<>. Two thouaand legal brook trout, all jaw-tagged, 

were planted in Maroh, 194,1, in the stream below the experimental area. 

All planting• ot legal trout in Eaat Fiah Lake in 1940, 1941, and 1942 

were :marked by either jaw-tag or distinotive fin clip combination. 

After September. 1941, trout in Eaat Fiah Lake were oonfined to the lake 

by a fish-tight weir. 

The 1939 planting oonaiated of 35.109 brook trout ranging in si&e 

from. 2.2 to 4.8 inoh•• (anrage 3.3 inchea, baaed on a randcm sample 



ot 114 1peoimena). This number was npproximately the sarne as the usual 

annual planting of fingerlings made in the stream system each year prior 

to 1939. The■e fish, marked by clipping the dorsal and adipose fins, 

were scattered over the length of Hunt Creek at variou■ locations out

side the experimental -area, except for about 1,200 fiah which were planted 

by error within the confines of the experimental seotions. The mr.rking 

and planting were oonduoted during the period September 'Z{ - October 4. 

1939. 

In 194(), a similar procedure was followed. exoept that only 17,635 

brook trout fingerling• were used (approximately one-half of the 1939 

release}, and the fi■h were marked by clipping the adipose and right 

pelTic fins. The■e were marked and released in Hwit Creek outside of 

the experimental 1eotion1 between September 19 and 23. 194.0. The size 

range of the 1940 rel•••• waa 2.5 to 4-5 inche■ {average 3.2 inohe1 baaed 

on a random aample of 200 epeoimena). 

The length ot the ■tream, the road pattern (wh1oh provide• numerous 

points of acoe1a), and the number of private oabin• combine to make an 

intenaiTe type of oreel oen■ua onr the entire atream impraoticable. 

Data Oil the fishing in the year, following these plantings were obtained 

on the lower portion• ot Hunt Creek outeide the experimental area through 

random oenau1 of ahort portion• of the stream, and by reports t'rom in

tere1ted angler,. Explanatory eigna were plaoed at cabins, bridges, 

and parking ■ it•• reque1ting report, ot fi■hing suooeaa, number of marked 

and unmarked fish 1n the oatohe1, eto. From the data aeoured, it is im

poseible to eatimate the total oatoh for the stream for any year, or the 

total percentage ot reoowry of marked tiah, but the percentage of the 

obaerTed oatoh contributed by planting• of hatohery-reared fish in 1939 
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and 194,0 oan be determined. Data on angling, i ncluding the number of 

marked hatchery-bred fiah captured, are listed in Table l. 

No marked fish .t'rarn the extenaive planting of 19}9 were ob■erved 

in the legal catoh by Institute personnel in the 1940 trout season, 

despite the previously-mentioned release of approximately 1.200 marked 

tish within the experimental watera. The caretaker of the Hunt Creek 

Rearing Station during the aummer of 1940 aaaerted that ftquite a few" 

legal fish with the dor■al-adipo■e mark were taken in that year in the 

vicinity of the rearing ■tation, but oould give no estimate of the oatoh 

of either marked or \lll.DW.rked f i5h . 

In 1941, out of 1,251 brook trout exaained in fi■herm.ena' oatchea 

23 doraal-adipo■e mark■ (1939 planting), and 32 right pelvic-adipose 

marks (1940 release) were obaerved. These hatohery fish oonatituted 

1,84 and 2,56 peroent reapeotively of the total ob■erved legal oatoh 

of 1941,, 

In 1942, .t'rom a total of 1,126 legal brook trout e:xamined, there 

were noted 3 dor■al-adipoae mark■ and 17 right pelTio-adipose mark,, 

or 0.27 and 1,51 percent reapeotiTely of the obaerved catch of 1942, 

No marked fish from either planting were reported in the 1943, 1944, 

1945, or 1946 aeaaona, nor were they observed in any or the oatohe1 

examined in thoae year~ (1943 -- 630 legal fiahJ 1944 -- 756 legal f ishJ 

1945 •• 585 legal fi1hJ 19.46 •• 811 legal i'iah), 

the total knolffl percentage of recovery on the extenaiTe planting• 

of large numbers of fingerling brook trout ia ae follaw■ a 19~9 plant

ing, 26 out of 35.109 fingerling• reooTered by angler• as legal fish, 

or 0.07 peroentJ 1940 planting, 49 out ot 17,635 fingerling• recovered 

a, legal fish by angler,. or 0.28 percent. F~en though one aeaumea that 
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Table 1 .... summary ot all aT&ilable angling data for liimt Creek and tributaries tor the aeaaona 

1939-1946 inoluaiT•• showing the number• of marked tall-planted• hatohery-reared brook 

trout fingerling• of the ftextenaiTew exp~riment enterint the ob&el"ftd l egal catch. 

Total Total Total legal Sub.legal 
angler• houra ot brook trout brook trout 
interTiewed an~linf.i taken returned ~ i 

642 1.242.50 1~ 5.488 0.59 4-42 ••• ••• • •• 

693 1.367.50 623 5.322 0.46 3.89 ••• • •• o.oo 

1.681 2.974.25 1.251 10,499 0.42 3.53 23 32 1.84 

1.2;3 2.289.00 1.126 6.666 0.49 2.91 3 17 o.~ 

443 990.25 630 4.282 0.64 4.37 ••• ••• o.oo 

633 1.279.50 756 5.510 o.6o 4.31 ••• • •• o.oo 

658 1.237.75 585 5.796 0.47 4-68 ••• ••• o.oo 

1.284 2.152.50 811 1.208 0.38 3.35 .. , ••• o.oo 

aTeragea 7 /2.67 13.533.25 6.512 50.771 o.WJ 3.75 26 49 0.45 

• •• 

• •• 

2.56 

1.51 

o.oo 

o.oo 

o.oo 

o.oo 

0.95 



only one-tenth of the legal catch were observed, it will be noted that 

the peroentagee of reoovery would •till be very low - 0.70 tor the 

19,9 planting, and 2.80 for the 1940 release. 

It should be pointed out that the angling data available fram all 

aourcee, both intensive and random, indicate that the quality of the 

fishing (as meaaured by the number of legal trout caught per hour of 

fishing) has not suffered since the oessation of etooking fingerling truut 

in the fall of 1940. If t he creel cen11u1 data for t i:e four years dur i ng 

which it i6 known that hatohery fingerlings were preaent in the stream 

(1939, 1940, 1941, and 1942) ia averaged, an, anrage oatoh per hour ot 

0.47 legal trout for those years can be demon1trated. For the year• 

when no mark~d hatchery-reared fingerling• were ob1erved in the creel 

oen1us, and also when they were not planted (1943, 191.J+, 1945, and 1946), 

the average oatoh per hour of legal trout waa found to be 0.49 fish, or 

alightly better for the latter period. 

Under1ise brook trout inoreased notioeably during the tour-year 

period when no hatchery-reared fingerling• were present or planted. 

aeoording to a oomparieon of the oatoh per hour of undersised fish for 

1939.1942 (3.55) and 1943-1946 (4.o~). 

In vin of the diaoontinuanoe of stocking, it mu•t be oonoluded 

that the legal end sublegal fhh reported in the last four years are 

the reault of natural spawning and that the quality of fishing has not 

1uffered fr~n a policy of no stocking. 

Inten1ive experiment, 

Sino• the atart of the 1939 trout season, approximately two mile• 

of the headwater ■ ot Bunt Oreek have been under intenaiTe oreel oenau■• 



a practice which has permitted examination of almost 100 percent of the 

total oatoh of the etream section A-"B (Fig. l) sinoe that time. 

In August, 1939, Section C was sein0d throughout its length, and 

1,000 fingerling brook trout, all pr e s 'll::'.ably young-of-the-year resulting 

from the 1938 fall • pawning, were marked by clipping the loft pectoral 

fin. The fish were aeined up, measured, marked, and immediately r eturned 

to the water. Th.eae wild brook trout fill6erlinga ranged in total leng;th 

tram 1.9 to ;.8 inohea (aver~ge 2.6). One thousand hatchery-reared brook 

trout fingerling& obtained from the Hunt Creek Rearing Station were 

measured, a.nd marked by clipping the right paotoral fill. Their aize 

range was f'ran 1.7 to 4.8 inohea (anrage 2.7). They were acattered at 

random throughout the length ot Section Cat the rate of 1,320 fish per 

mile of' 1tream or 934 fish per aore of water (Table 2). 

A similar procedure was followed 1-.l August of 1940, except that 

500 wild brook trout tingerlings were 1eined, marked, mea■ured and re

turned to Section C, and 464 batohery fingerling& were fin-alipped and 

planted, the latter at the rate of 642 per mile of stream or 433 per 

aore. The wild fish of 1940 were .marked by remoTing t ho left pelvio 

fin, and the hatchery-reared fieh by t he exci&ion of the right pelvic 

fin. Their ei zea were as follow11 hatchery fingerlillgs, range 1.6 to 

;.3 inohes, aTerage 2.51 wild f ingerlings, range 1.9 to 3.3 inohes, 

average 2.6 (Table 2). 

Table 3 liats the number of tin-clipped fish recovered as legal 

brook trout by angling together with the year, locality of reooTery, 

peroentage of recovery, and peroentage of the total catoh of the experi

mental seotions tor the nriou■ type• of marked fish. 
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Table 2.--Sunnnary of marking information concerning wild and hatohery-r~ared 

brook trout fingerling& in Section C, llwit Creek, 1939 and 1940. 

Total lengths are given in inohesJ weighti are given in ounces. 

Averaie size 
Origin Number Total Total 

Range in 
total 

Date relnHd ot fish lark used marked length weight length 

Augu1t 21-24., 1939 wild lef't pectoral 1,000 2.6o 0.09 1.93.3.78 

Augu1t 25, 1939 hatchery right pectoral 1,000 2.72 0.12 1.69-4.76 

Augu1t 10, 1940 wild lett pelvic 500 2.64 0.11 l.9'7.3.35 

Augu1t 12, 1940 hatchery right pelvic 464 2.52 0.09 1.57.3.35 
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It.a 
1 

Recowry area 

Gection E 0 0 
Section D 7 3 
Secti on C 3 0 
Secti on B 0 0 
Secti on A 0 J 
Belov A 1 0 
Other 1 0 
Totel recoveri ea 
each :Y!ar 12 
Number aveilable 
i n year 999 J.a>O 
Total obNr'ftd 
catch of legal 
trout in rar 
fucentage of 
total obMrved 
catch made up 
by veri oua markings 1.00 0.25 
CIDDulative per-
centage of recovery 
at end of each 
year 1.3) 0.3) 

Table 3. -- Number of marloed hatchery-reared and vild brook trout f i ngerling• recovere4 , trom the marking• and 
planting■ in Section C, Hunt C-k, in 1939 and 19'1<>, together Vith locaUtyl tir recovery , and per
centege• of the total catch llada up by the varioua plantinga, and percentap et· recovery tor the 
peri od 1940- 1946 incluai ve . (w • Vild, Ii• hatcher:,.) 

0 0 0 0 l 0 0 0 0 0 0 0 0 
l 1 6 0 13 1 0 0 0 0 0 0 0 
0 0 4 0 4 0 1 0 2 0 0 0 1 
0 0 0 0 l 0 1 0 0 0 0 0 0 
0 0 0 0 l 0 0 0 0 0 0 2 0 
0 0 0 0 0 1 0 0 0 0 0 0 0 
0 0 1 0 l 3 0 0 0 0 0 0 0 

1 l 11 0 21 2 0 2 0 0 2 1 

500 464 967 997 499 463 976 997 478 458 974 997 476 

1,200 1,111 630 758 

0,08 0.08 0,99 0.00 l.80 0.45 0.32 0.00 0.32 0.00 0.00 0 .26 0.13 

0.20 0 . 21 2.40 0,30 4.40 1.29 2. 60 0.3) 4.80 1.29 2 .6o 0 .5() 5.00 

~ 
In 1940, one vild marked fi■h, taken in Secti on B, vu observed aaong tile total of 623 legal trout c:heckad. 
In 1945, no markad trout were -n in the total V '.i85 legal trout obNrved; i n 1946 no -.arkad trout vere 
among tba tot al of 811 elUllllined. 

0 0 0 1 0 
0 13 3 14 2 
0 8 0 7 0 
0 2 0 1 0 
0 0 2 l 0 
0 1 0 0 1 
0 2 0 1 

0 26 25 

458 1,000 1,000 500 464 

~ 
>,718 5 ,095 

o.oo o.45 0 . 09 o.49 0.12 

1.29 2.60 0.50 'j .00 1.29 
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One reooTery of• Wild fingerling marked in 1939 appeared in the 

1940 oatoh of the experimental waters. During the 1941 season, the 

1939 mark •• moat oommon. In the 1942 aea■on the fingerling■ marked 

in 1940 oontributed more tiah than the 1939 releaae1, while in 1943 and 

1944, the fff' recoveries were about equally distributed between the two 

rel•••••• From the oreel oenau■ data available, it may be oomputed that 

the hatohery-reared llrook trout planted as fingerling• haTe either failed 

to inorease the total oatoh or h&Te 1noreaaed it by only an inaignii'i

oant amount. The 1939 plantinc of 1,000 hand-reared fingerling• whioh 

later grffff to legal size oonatituted o.oo percent or the 1940 oatoh {no 

hatchery tiah taken), 0.25 peroent of the 1941 oatoh (3 ti1h), o.oo per

oent of the 1942 and 1943 oatohe• (no fi1h), and 0.26 peroent of the 

1944 oatoh (2 ti1h). 

The 1940 planting ot 464 hatohery-bz-ed brook trout fingerling• made 

up the following peroentage• of the total oatoh in auooeeding year11 

1941 - o.08 peroent (l tiah)1 1942 - 0.45 peroent (5 t11h)1 1943 and 

1944 • o.oo peroent (no tiah from thia planting in either year). 

The total pereentage ot reoOTery on eaoh oategory of marked ti■h 

up to the end of the 1944, ■eaaon waa •• follow•• i'rom the 1,000 wild 

brook trout fingerling■ olipped and releaaed in August, 1939 - 2.60 per

oentJ :from the 1,000 marked hatoher~r fingerling• relea■ed at the same 

time - 0.50 peroentJ from the Augu■t, 1940, marking o:f' 500 wild brook 

trout :fingerling■ - 5.00 peroentJ trom. the ~ hatohery fingerling• 

marked and planted in Auguat, 1940 - 1.29 peroent. Note that the 

mnaller planting• yielded percentage■ ot reooTery that were oTer twioe 

or nearly twioe •• large a• the larger planting• both for native and 

planted etook. Apparently, the reduotion in the rate of 1tooking by 
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one-halt inorea1ed the 1urvival rate proportionately. The reaaon for 

the increa1ed 11.U"Tival rate, and in turn the inoreaaed peroentage of 

recovery by angler,, probably lies in the faot that the amaller planting 

of hatohery-reared fingerling• resulted in oonaiderably l••• oompetition 

tor food and 1paoe between wild and hatohery-reared tingerlinga and be

tween the introduoed f i ngerling• thE1naelvea. Similar re1ult1 were noted 

in the extenaive experiment, where 26 of 35,109 hatchery fingerling• 

nre reported a1 legal fiah (0.07 peroent recovery), while 49 ot 17,635 

fingerling• planted t he following year were reported later aa legal brook 

trout (0.28 percent reoowry). Surber (1938) alao found higher survinl 

trom amaller plantings when 1tooking rainbow trout 1'inberling1. In 

experiments involving the plantin~ of various numbers of marked legal-

1iae trout, higher rate, of 1urvival to the angler have been noted by 

Shetter and Ha11ard (1941) and Gee (1942) tor analler planting• than for 

larger planting,. Con1idered aa a whole, these faota 1qga1t that when 

more 'trout are relea1ed in a 1tream than oan be aupported by that body 

of water. ■urTival rat•• tor both the planted trout and the native trout 

are lowered. 

No :marked. fiah trom theH experiment• entered the oatoh•• in 1945 

and 191'>. One lefi peotoral-marked brook trout was obaerved 1n the oatoh 

of Below Seotion A in 1944, and a right peotoral-marked .fish of leH 

than legal 11~• (6.9 inohea, total length) was removed from the aame 

aeotien in 1945. HoweTer, examination of the scales of th••• fieh b7 

Mr. E. L. Cooper demonatrated that they were not from ~he 19,9 markinga, 

aa no more than 3 annuli were to be ob1erTed on the aoalea of either 

fiah. It 11 believed that they had suffered natural injurie1 to t h••• 

tin1, or were fhh from experimental marking• in Seoti ona A and C 1n 
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whioh the dorsal plus either the right or left pectoral fins were re

moved. and on which the dorsal f in had r egenerated. 

Migration of the fingerling• relea,ed or 

marked in Seotion C 

Sino• the fiehing effort (hour, ot angling) wa, known tor the 

Tarioua looalitie■ in whioh the marked fi1h were recovered, it i1 po1-

1ible to oaloulate an "abundance index• tor the w.riou1 looalitieaJ or 

the index figure so obtained may be regarded a■ indioating the amo\lUt 

of migration trGlf1 Seotion C, where allot the marked fingerling• of the 

inten11Te experiment were liberated. Suoh treatment of the reoovery 

data from the exten■iTe experiment, wa1 not poa1ible beoau1e marked fi1h 

were 1oattered at Tariou■ looalitie■ along the length of Hunt Creek and 

the t11hing effort wa1 not known out■ ide ot the experimental area. 

Other ti1heriea worker• haTe reali&ed that there 1 ■ a relation1hip 

between tiahing inten■ity and the number of drked fi■h reoovered. 

Sohroeder (19~0) 1tated that the intensity of the ood fishery in the 

Nantucket 1hoal1 had a direot bearing on the proportion ot marked ood 

in the oatoh. but hi1 data were in1utfioient for the oaloulation of any 

abundance or migration indieea. Thompeon and Herrington (1930) demon-

1trated a definite relation■hip between the aotual number of tagged 

halibut reoonred and the po11ible n\ll!lber that probably would be re

oo-rered by the intenaity of the fishery on the halibut grounds ott the 

southern ooa■t of the Ala■kan Penin■ula, Although the result■ ot oal

oulation■ relating to brook trout migrations are expre1■ed here 1n a 

manner dittering tr01n that employed by Thomp■on and Herrington. the ba1io 

taotor1 oonsidered have been the aame, namely, the number of marked fi1h 
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reoovered, t he number of marked f i sh available, and t he number of unit• 

of fishing effort expended to effect recoveri es in the various areas. 

If the number of unite ot fishing effort in all areas was constant, 

the number of marked fish recovered in the wrious localitiea would 

furni■h an acourate picture ot the migrational tendencies of a planting 

of marked ti8h. Howenr, angling pre111ure over different etream area■ 

i• seldom uniform, and the number of units of fishing effort must enter 

into the oaloulatione. The proper interpretation of the factors listed 

above 11 of oonsiderable 1mportanoe, a1 may be illustrated by a hypothetical 

example. Suppoee 100 marked fish are introduced into area Ton a stream, 

and in their diaperaion 70 move up■tream into area U and 30 move down

stream into area D. I f there are 10 hours ot fi■hing 1n area D, and only 

l hour of fishing in area U, the po■sibilitie1 are much greater of re

co-ntring tiah which have migrated down1tream. Assume further that the 

aforementioned fishing in the two looalitiea produoed 20 reooYeries in 

area D and 5 reooverie1 from area u. Judged only on the ba1is of oom

parati~ nUJllbera of fish recovered, it would appear that there waa a 

stronger tendency tor the ti■h to move downstream than up■trea.m whereae 

exactly t he oppoaite wae the caae. 

If the reault1 ju1t given were weighted by the available number 

of marked fish and the nu~b•r of units ot fishing effort u■ ed in eaoh 

area, the true migration indices from area T to areas U and D would be 

obtained. In determining this index the nwnber of marked fish captured 

per unit of fi1hing effort in a giTen area is divided by the nwnber ot 

marked fish ava:Ua'!:l le 1'rom a given area ot release, and the resulting 

figure multiplied by 1,000 for the sake of oon-.enienoe. Thia prooedure 
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may be expresaed by the formula& M • 1000 A6B • 1000 A , in which M = 
BC 

migration (or abundance) index from any given area of release to any 

given area of recovery. 

A• number ot marked fiah recovered in any given area 

B • number of unit• of fi■hing effort in any given area 

C • total number ot marked fish releued in any given area. 

Sub■tituting the hypothetical value• in the formula w find the 

following re■ults: 

Migration index :froa area T to area U upstream 

M • 1000 x 5 • 2222,. • 50; 
i x ioo 100 

Migration index :from area T to area D downstream 

M • 1000 x 20 .. 20000 • 20. 
10 T. 100 1000 

In other word•, uuate&d ot a greater tendency to11U'd. downetream. 

J10vement, u conjectured tr011 the recoveriea alone, there ia actually 

indicated an u;patream migration 2. 5 ti.me• u great u the downstream. 

movement. 

The recowry data from the tingerlinga planted in or marlatd in 

Section C were analyud by the •thod Juat de■cribed. Fiahing effort 

(hours of angl.ing) vaa known tor the vvioua ■treaa sections in which 

recoverie• wre made. '!he reaulta ot thi• analyaia are preHnted in 

Table 4. The larger tM index figure, the greater the amount ot migra

tion which took place trolll Section C, or expreaffd in another manner, 

larger index figure■ indicate a greater abundance ot marked tiah in that 

particular Hction. Where the •ym.bol •••• ia li■ted this means the index 

vu o.o (no :recoffri•• made, although the varioua areu were all fished 

over each year). It Yill be obaerved :trom this table that there vu 

•e111e ahitt in the center• or abundance ot the markad fiah after marking 
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Table 4. --Mi gratJ.on ind~cea for marked Vild llrld hatchery-reared brook 

trout f inprli naa rel.e&Nd in Secti on C ill. the fall.a of 

1939 and 19ii(). ('l'he aymbol •• , indi cate• that tae index 

1a .. ro. 'II • wild; u • il.atc.bery.) 

1941 
lU4U n 1an1; 1na •--• .... 

w II W B w H W H w 

o.oi.3 

0.0ll 0.005 o.004 o.004 0.012 o.oi.1 0.004 

0,007 0.010 0,01.!0 o.008 

0.016 0.014 

0.010 

0.001 0.003 

0.001 0.003 0,005 0.01~ 

...... 19 4 

£! 
·- planting 

w lI 
1-,-,., Dlant1Wl 1QIKJ planti na 

W .!i w ll 

0.031 0.013 

0.013 
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or after releaae in Seotion C, among both the wild and the hatchery

reared fiah. 

Considering the indices by trout seasons, the legal f i sh originat

ing from the two plantings were dispersed as follow& (with the center of 

greate•t abundance giTen first, and t hose of leaser abwide.noe f'ollowing 

in order) s 

1940 aea•on • 1939 wild fiah - Section B 

1939 hatohery fish• not known 

1941 ••aeon• 1939 wild tiah - Seotion D, Section C, Below A, 

Other hatchery ti■h - Seotion D 

1940 wild fi ■h - Section D 

hatohery ti•h. Seotion D 

1942 ■ea■cm. - 1939 wild fi•h - Seotion D, Seotion c, Other 

hatohery fish - not known 

1940 wild fish - Seotion D, Seotion E, Section C, 

Section B, Section C, other 

hatchery fi•h - Other, Section D, Below A 

1943 ••••on - 1939 wild fish - Section B, Section C 

hatchery fish - not known 

1940 wild fish - Section C 

hatohery fish - not known 

1944 aeaaon - 1939 wild fiah - not known 

hatchery fish - Section A 

1940 wild fish - Seotion C 

hatchery fi•h - not known 

The majority of the 1939 (23 ot 26) and 1940 (24 of 25) wild marked 

tingetrling• appear to haTe stayed within the limits of the experimental 
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sections, although most of them moved out of Section C before cap

ture. 

Of the five 1939 hatchery .fingerling ■ taken as legal ... 1he fish, 

three were recovered in Seotion Din 1941, and two were recaptured in 

Section A in 1941+. Hatchery fingerlinga released in 194,0 exhibited a 

greater tendenoy to move downstream after 1941. In 1942, four of the 

five recoveries from this planting were retaken at point■ downstream 

from the experimental aeotiona. The apparent wandering noted tor the 

111n.aller of the ■e two releaaea ha■ been puzzling. HcnreTer, the data in 

Table 4 would 1nd1oate that the majority of h&tohery fingerling• were 

reooTered aa ti1h 7 inohea or larger le•• than a mile trom the locality 

or releaH. The aame waa true for the wild fingerling■ marked in 

Seetion c. 

The argument might be adnnoed that the reconriea obaened do not 

gi'ft the mti.J"e pioture of the mnementa ot the marked fiah. The angling 

in the experimental seotions baa been oompletely oheoked eaoh year ainoe 

1939, while the ea'tehea tl"om 'ftrying portions of Hunt Creek were in

apeeted outside the experimental ■eotiona 1n all year,. The only way 

in which to determine the amount ot emigration tram. the aeotiona A-E 

(Map, Fig. l) would be to install two-way fish trap• in the vicinity of 

tho•• looaliti••• 

The growth ot the marked ti ■h 

Information ot a general nature is available on the growth of the 

•rked ti•h• ■ inoe the aiae ot all marked fi•h at reooTery in the legal 

oatoh 1• lmown. aa ia the aTerage eiae of the wild and hatohery-reared 

fingerling• at the time ot marking and relea1e, (Table 2). The aTerage 



size, range in total lengths, and the i.."'l.creases in o.verage l engt h f or 

t he various planti ngs recovered in the different seasons by anglers are 

presented in Table 5. 

As ~i ght be expeoted, the minimum size was very close to 7 inches, 

since that was the legal size limit set on t ~e experilllental stream at 

that point. The largest wild marked fish recovered from the 1939 plant

ing was 9.7 inchesi from the 1940 marking of wild fish, 10.6 inohes. 

The large1t marked hatohery fish recoTered were as tollaw■ 1 From the 

19~9 planting, 7.6 1nohe ■ J from the 1940 planting, a.3 inohea. 

It would appear that the raster-growing indiTidual1 or thoae which 

were larger at the time or marking came into the legal-lize cla■■ and 

into the oatoh 1n earlier year■• The ind1Tidual1 which became 7 inohea 

long three or more ye&ra atter rel•••• unquestionably were the more 

■low-growing indiTidual■• There Hemed to be little regularity in the 

inerea■e in the anrage length• probably beoauae of the ■mall number ot 

reooverie1. For al:ao1t any planting, the &Terage inorement baaed on the 

1i1e at reoOTery might be lea■ for one year than for the year preceding. 

Conolulion1 

Experimental work 1n California'• "teat 1treaa,• ConTiot Creek. 

by Needham and Slater (1944). where 63 planting experiment■ with brown 

trout and rainbow trout tingerling1 u■ing di:t'terent nuaber1 of hatohery 

tiah and introduoing them into area■ where the population• of wild trout 

were known, led to the following oonolu1ion11 

l. Bea'YJ 1tooking where there ia a large re1ident population in

or••••• the food demand beyond the supply, and both the wild and the 

introduoed stook haTe lower ■urTival peroentage1 a1 a reault. 



'lii.blt:1 , ••-Avera~e si&e of' u1a1·keci fiu.:;er .1.ing brook: trout pl.anteci or 

marked in Seotion C, Hunt Creek in Augu1t, l9j~ and Augua~, 

l94u, on reoover1 oy an~ling :La. later years. To~al leugth 

measurements arti iiven in inchos; weights ars given in our1ce11. 

(.iJwn.beri in parentb.esea. ,uow number of specimeng ,vhioh were 

aotually weighed). 

· • of filh 
Year ot reooTery and item 19,9 wild wi d. l 0 hatoher 

1940 - Hwaber reoOTered l ••• -- ---Sb• ranr;• b.6 ••• -- ---ATerag• total length 8.6 ••• --- ---
ATWage weight 3.2 ••• --- ---
lnorea■• in &Ter&ge 
total length 6.o ••• --- ---

1941 • Humber reoovered l2 3 1 1 
Siu range 7.0-9.7 7.0-7.4 a.o 1.0 
Anrage total length 7.5 7.2 9.0 7.0 
Anrage weight 2.3 2.2 3.3 1.9 
Inorea■e in average 
total length 4.9 4.5 5.4 4.5 

1942 - Humber reoOTered 11 ••• 21 5 
She range 7.0-a.1 ••• 6.9-8.6 7.0-7.6 
ATerage total length 7.3 ••• 7.5 7.5 
Aftrage weight 2.2 (10) ••• 2.3 2.2 (2) 
Increase in a-.erage 
total length 4.7 ••• 4.9 5.0 

1943 - Number reoovered 2 ••• 2 • •• 
Sile range a.0-9.9 ••• 7.6-8.8 ••• 
Anrage total length 8.9 ••• 8.3 • •• 
Average weight 4.6 ••• 3.0 ••• 
Inorea■e in aTerage 
total length 6.3 ••• 5.7 ••• 

1944 - Nwaber reoovered ••• 2 l ••• 
SiH rang• ••• 7.1.7.6 7.2 ••• 
Average total length • • • 7."!) 7.2 ••• 
ATerage weight ••• 2.0 2.2 ••• 
Inoreaae in average 
total length ••• 4.6 4.6 ••• 



2. Although they could not measure the relations!'li ;_) between t he rate 

of ~lanting and the "food ratio,n they were able to demonstrate that a 

light planting was more successful than a heavy plantinf; under t he same 

food conditions (a finding also borreout in t he }hmt Creek data, where a 

bettor percentage of survival to the creel was obtained from t he 1940 

plantings which were only approximately one-half ns large as the 1939 

plantings in both t he intenaiv':3 an rl ext ensive experiments). 

3. Fingerling plantings are of little use in streams containing 

nUlll.ercm• wild trout, because ooznpetition and predation preTent any 

dgnitioant eurTival. 

Both from the intendTe and extendTe ~xperiment on Hunt Creek, 

and troa reaearoh de1oribed for other parts of the continent, it would 

appear that angler• may expect to recover a, legal fish a oomparatiTely 

aaall peroentage of a planting ot fingerling brook trout. Assuming 

again that the oreel cen1u1 from. the extensive experiment on Hunt Creek 

waa only 10 ~r•ent ettioient, one could expect a maximum reoonry of 

only about 3 peroent ot fall-planted f~erling brook trout. Under oon

ditione or seaaona unfaTorable to hatchery-reared fiah this would 

probably approaoh &ero. The great •jority of recoveries that survive 

to reaoh the angler'• creel will be made in the first two year• after 

releaae. On Hunt Creek, hatchery fingerling■ fram any one planting 

have neTer oonatituted more than 2.56 percent of the obaerved total 

oatoh in any one year. and the percentage decline• r~pidly to zero in 

following year,. Sinoe the elimination of hatohery planting of finger

ling brook trout in Runt Creek, oreel cenaua reoorde furniah eTidenoe 

that angling quality ha• been aa good or ■lightly better than in t hose 

year■ hatohery fingerling• 'lfflre present. 
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In view of the experimental evidence recorded elsewhere in the 

literature plus the fact• diacu11ed aboTe, the conclusion is ine1capable 

t hat the plantini of fingerling brook trout i n streams which produce 

n~merous brook trout fry by natural methods is an inefficient manage. 

ment procedure. Neither the stream b ionomics nor t he anglers' creele 

are benefited. I n all probability ;;ny such hatchery fin£;erlings w'bioh 

arriTe at the legal size of 7 inches do so at the expense of an equal 

number of naturally-reared brook trout. It would appear that emphasil 

in trout management should be plaoed upon increasing t he natural carry

ing capacity of the habitat, rather t han upon trying to force the 

habitat to support two legal brook trout where there is 1pace and food 

for only one. Since the produotiTe oapaoities or trout waters are 

definitely limited, lower creel lLmits will also aid in spreading the 

anilable supply among more anglers. 

The only in1tanoes where fingerling plantings of brook trout in 

streams might appear to be justified would bes (1) where angling pre■-

sure has been so extr9m.ely heaYy as to leave insufficient brood stookJ 

(2) where the breeders ot a stream systmn have been remoTed by some 

natural oata1tropheJ (3 ) where suitable spawning condition■ do not exi1t 

and cannot be created at a reasonable coat. 

The stocking ot brook trout fingerling• in a etream where there 

11 adequate natural reproduction may be likened to pumping water into 

a bucket whioh is already full. The exoe11 r\lll& oTer the aide &nd i1 

wasted. 
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