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and 3 years after d•fleotor inttallation. fh:e methods used to m.eaaure 

these varioua changes are given. 

Installation o:t 24 pool•form.ing deflectors incr•aaed the :number of 

good pools from 9 to 24. increased the averag$ pool depth by 6 inches, 

and exposed additional gravel without significantly changing the e.nrage 

stream. depth over the entire section. Preliminary and unpublished 

bottom food studies indieate a decrease in total number and volume or 

all organisms but an increase in forms found most frequently in trou't 

atama.chth Fish population atudiea demonstrated slight increases in 

the number of smAller trout present after the addition of deflectors, 



.l .. .. 

il.t'tell.flet 'bJ a allgtr-' 4•t••• in tleJ.r 6.'rit!'age eiae. Av.-ac• •••1 

••nsue ft.gurea · tor IM J rear• prior to stl-ea tmprovem~ u4 the s 
7aa.rs af'tel" show an.ln4r••• ._,-,. imprO'ftlllen't ot 120 percent ta the 

-total eateh and of lp percat in pounds eaught pe• hour o,ob.oi4.en"t with 

a 64 percet iurease u angling pressure. It•• 4em.onatra-t;ed th.a, 

m.igratton into the seott• imp,ro"ffd was :aot responeible tor the horeasea 

noted• also tbat horfleril\g aeotiou tailed to kt.Ye fishing comparably 

good 'to that prod••• 1n the improved seetion. lt waa ocmclude4 that 

the im.proTest in troa-t tiaku.g in the experimental ,eetion na the 

r••ul t of u !.nfl>ease in ••bar, •i••• and 4e-pth or poola orntetl t,y· 

lnetallation of •••• , ddleO'bol"I. 

Iatro4vatl-. 

fh• pm-po•• ot thit tavettiption na 1io 4ete~ a1 aoount.el7 

aa ,-,,1,1e the ettnta of the ad41t1en of e\ll1'n.t 4efleetora. upon the 

maber Md '-Pth et pMll, the tlsh-1'"4 supply• the f1ah pepula:t;ioa, 

ant the ylel4 to th• angler t,a a ••otion of a uiall Miohigaa trout 

ttr••• 
?he ue of de.fl••~• D1l ♦ther ae-oalled. •tr-ea:m improvement 

itnie•• •• -.dvooated. by Hub••• Gre•ley, u4 !&t<nell (19,;2). on the 

theot7 that pl"operly looat•d. etru.oturea would bettw the habitat tor 

trout u4 th•r•by ino,nae the fish yield. At th• time their publi.• 

cation•• iaeued there had been ao experim.enta to mea.aure the actual 

results ot auoh work al-though se-...ral hunc!Ntcl 4e'ri-e•• baa been :laatallea 

an4 were then mtler ol>aVft'\d.on 'to lean the permanenee and efteotiven••• 

of the 4itterent types used. faraell (19,7) aubaequentl7 r•porte4 a 



the phyeioe.l and b:lol.ogieal elul:ngea toll.owug im.pr&vement u portions 

of sbt Kichigan tro'tlt strea.ms where n:umbtret svucturea had been u._..,. 

atall•a 5 yeara preT1otaaly. 1'arnell. (1938) cODrpared foo4 production., 

fish yielf.1., and vonb rate in two Arizona atreams which be eonsid.aed. 

very similar in eharaeter. One was improved by the placement of a n'W'll• 

Nf' of damt and the other was the cov:t:t<el. Mad.sen (l9J8) made a ~th.er 

general aur"'ffy of stream im.prOTement atrueturea installed in the int•r­

mow.tain region b'llt lack•i uta tor a witS.eal evaluation of the work. 

Bm:ter et al. (1940) cleaeribed the ettecta ovar a 2•1/2 .. year period of ....... ....,,.., ' 

Wlunee of the •tructwe tor ecmpa.rison. 

Hunt Creek, whel"e the present experbl.ent n11 contucted., is a tri'bu ... 

tuy·. of the fhunder Jay River in Kontm.oren.oy Co•ty,. Michipn.. !Q 

stream it a:ppr•imately 12 mil&:1 bl length from. ••'$l'ce 'to mRth. lt 

is relatively rapid 1n .flw through :much of it1 <H>v••• 1'he Sl.U"l"O'lald-

gravel er peat. Strerun.fi.c.e vegetation 'ft.ries with the eoil type, but 

aspen is probably predominant with acme mixture of pinea and h&rt\Wood• 

in the uplanf.a and typical $ltllmp eoni:fers {white cedar• tt\ld.l"a♦k, 

balsam, and. spruce) 1n the lowlands.. Springs :f'eed the stream at inter ... 

vale £tram. the source to near the mouth. A more detailed aoeount of the 

eeology ot Hunt Creek has bEu:tn gi ve:n by Shetter tu1d Leonard ( l94J ). 

In 1939,. approximately 2 miles of stream near the headwaters were 

selected (Hazzard,. 194()) for intensive studies of the lite history and 

management of the brook trout ~Salvelinus fontinalis Mitohill). Thia 

portion of the stream ha.a been kept under couatant obserfttion since 

that time 'by a re•ident staff of fisheries biologists. After prel:i:idnary 



uutaatioa the strefla a& diviied into aeoctions based upon physical 

eharacteristica, a:n.d aigns were ¢eoted :m.tking th• boundaries. :the 

entire stream in the experimental .u• 1ras mapped to sh.w the &tream 

c,.ruumel• wat•r d$pths, bottom types, and existing shelter tor fi.sh. 

Description ot the Experimental Section 

One of the experiment.f.l aJections, l,6oS feet in length, and d$Si,;• 

nated as.section B, was sel•eted. for a study of the etfeets of pool• 

tor.ming utlectors. In this part of its eoll!'se Hunt er•ek flows through 

a ·Sffll.Illp and ha.a • berd.er of tamarack, balsam, spruoe, and. poplar. rt 

ia moderately rapid. in flew (about 1.5 :t'•et per ••corui :m m.id•ebannel) 

and be.fore improvement wat shallow wi-th tew pools. Undercut banks and 

tubmergecl. logs (part of them olcl ecc stream. improv♦:ment svu.ctures) 

provided .-ather seant shelter tor :f'ish. fhe 'bottom is lugely ot moderate 

.a., •. 
Sparse gl"OW'the ot Gne.ra and. Veronica a.re i'oun.4 nu.r the margins in 

a f P plues. The brook trout {SalveU.nue fontd.na,lis l, and. the mu.idler 

, Cottus coetua) 11re the principal speeies ot fish, Other tieh ocea.• 

aionallJ taken are the mumninnOW' ~Um.we. l~ii• the brook s"tiekleback 

~ Eueali_!l inconstans )1 the bluntnosed minnow (H;yborn.eohua notatus). the 

fathead minnow 1!imefhales .l:• Eomelae) • the northern red belly d.ae..t 

(Ohros•ua eos). and the black ... nosed shiner (Hotro;eis 1!• h.etei-olepis). 

Methods 

Plans fer the e:xperiment Wffe ma.de by Dr. Justin vt • Leona.rd ( then 

1n charge et the Runt Creek Fisheries Experiment Station), and the 

author,-. The senior author baa been in immediate oharge of the creel 

oensu.e at B'.unt Creek and 'bee&l'll.e aeting director of the Station in Febl"u. .. 

ary, 1945• 



~a,Epin,:.-'lbl"fle maps ot the eq,ermEtntal. area were made t one on 

May 2}-24, 1939 when remains of' nine log wing d•f'leotors ustalled by 

Civilian ConserYS.tion Corpe ermra pereieted.1 one in ~tober., 1943 after 

.24 wing defleetor• were initalled; •nd one in 19li4. Maps were con• 

strueted at a soale of 20 teet to the in.eh with plane table and aliude 

and all dhta.uees were ehetined. er determ.ined by stadia :r"eadings. Cresa 

11eotions of tlle ttream were made at regular intervals a.nd intermedia:te 

sounditlg:11 were taku where 'eh&.nges in profile or antio1pat~d future needs 

made additional depth intom.1:tion desirable.. Bo~tom eoils 1 bars, logs, 

etl"ea:m veloeiths, timber types, and log; siaes were notecl on mph On . 

October ;o., 1943, ten days afte!" the second mapping a strea¥R. gag•--was 

installed abeut a miltt below the tecst section e,nd a reading of 1.4 feet 

obtained. At 300-i"oot inter'IA\la along the test section perm.anent refe:reno• 

stak•s were set. 

InstallQ tion and e<:urta !!'. imJ?rovement struqtml."H •••In September, 

1941, twem:ty ... three ring defle~tora and in 194:;,, one d.etleeto:r, were :w, .... 

stalled in the te,t section. ozi c::>ne structure tor- eaeh 10 feet of strean1 ♦ 

They consisted of 22 single wing, 1 double Wing, and 1 di-varsion de:t'laotor. 

The typical strueture·was a r•o-he.rtgular log crib 30 inches by 30 inehe• 

by 25 feet and two o:r more logs high (l!"igure l). fhe logs W$re wired 

and stapled to posts placed with a hydraulic jet. Log spreaders were 

placed st intervals a.long the structure. The interior space was filled 

with gravel, sand, sods and earth and the top well sodded to prevent 

surta.oe erosion and to improve the appearance. Wings were installed at 

en angle of 35 to 45 degrees to the oenter thread of ,the stream with the 

terminal end being downstream from the base,. 
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th• total <H>&t ot the 24 defl,eetors togeth$r with :nta.intenP.oe to 

ilhfl end at 1946 ~ounted to i512.16. Of this e.:mount, $130.00{constituted 

ths 11'1.J'!.int~nce l'.H>trts f'or the 5 ... yea:r period, le8.Ying $382.16 as th.e 

original oonstru4'tion oost, or t15.50 as· tlie average cost per uni\. The 

average ann•l mahtenanoe eost for each structure •• tl.091 a fit::uP• we 

beli&Te will decr-.se as the bars tormed behind the wing1:1 beeom«. sub ... 

lUed by vegetation. Tbe highest water for the period 1938 to 19'.t6 oe. 

ourreil on June 1, 1944, when a. 6',ge reading of 2.45 fe-et was reoorae4. 

Thia flood caused o.~gs requiring more than average repair, in so.1Mt 

cases necessi ta:ttng the lifting of the sod to replace washed.out material. 

Food and fish 20:,ula.tion •tud.iea ...... !t'.he eftfft of the defleetoPa 

upon the: food supply of trout na measured by C001,pa.r1son of square-toot 

11a:argle1 of the bcrttO!fl; f'a:tma ta.ken from. Eiept-.bet' 17 to Ootob,Jf' l!h 19411 

prior t~ the improvement. with simile.1· a&.'fftpl•u taken at appra.bnately 

'the sam.e time ot year in the three years after the etruetm-EUJ were plaee4. 

Twenty sampling stations were 1ele<.rteti in eU"ttaa which presumably would. be 

-.fteoted by the defleotore. !he folding sqw.u-e•!'Clot deviee described by 

Surber (1937) was used to seoure the s&m.ples. Organisms were meaaved 

volumetrioally bf water dbpltiu,,ement and identified to species in most 

instance,. Stamaoh examinations a.nd 1otud:ies of the fat'll!ffl in the other 

parts of the stream oontribut~d to this investigation. 

Sample counts of the fi$h population were made in Auguat of 194,1, 

1942, 1943, and 1944. 'l'heOl"•tieally, the 1941 count represents the fish 

population for an unimproved stream area, and the ccnmts tor succeeding 

years represent :flut,tus.:tions in the population ca.used by the habitat 

changes resulting frOl'.11 the installation of pool ... prod.ueing d•flectors. 



Fiw dif'ferlfnt atr"ohea·ors.t:t•B, ~ilig in length &a 

6o to S3 feet and in width f't'QJi 13 to 23 teet, eonsid.w•d to be repr..., 

sen:tative of the •~am eoadi;tim:ie originally found there• 1ter• selected 

111.s aampliag areas tor tb• long-term study and :wu-ked \!fith atakes,. Eaoh 

1•ar dUl'ing late August these eeot:lons were bloeked off by' fine....meshed 

uinea ( l/4 ... ani J/S...inen w m•surement, 40 to 6o feet long and 

6 feet uop) ate.ke4 to 'the stl'eam bottom. !he fish population• of the 

bloekett.otf portions were then remowd and counted, weighed, a.>t.d 3nefl8\1l"e4 

by speeles, All brook trout .oaptured •er• measured ind.iirid.-.lly uul a.ll 

le.Pger than 4 inch•• weJ-e ••ighed individually. The f':lngvlmg l>J-ook 

tztout were weighecl in grmips ot 10 fiah. hale aamplea have been pre. 

1.-wd tr,,:,m. all trout larger than seftn inohea, and from a good ran4em 

1eries ot those less than the legal length. ill .fish oaptwti v.rere re­

turn•i alive ta th• sv-.. except tor a $D\ll ~ k.U-1•4 ta 'Wle 

proeeaa ot eaptur• or hahilhg and retaiaeti for •~ch ana.171111. I-t 

ia the:retOl"e 'belteve! that the sapling hel.a had. little if any Wluenoe 

on the final rewl'h. 

Two ;nethods of obtaining the fish. populations trm the ea.mple sec­

tions have b4ten. used, In 1941, the sample al"•a• within Section Bw•r• 

'blocked ott e.nd the •neloaed populations removed b1" mtensivt seil'ling 

tor j to ; hours per section with common.sense seines 1m4 6-toot by 

6.foot by ,/8-inch m.eah seines, ths :method dtHrc:ri.b•d. by Shetter awl 

Hauard ( 1939) o In 1942, 194.5 and 1944, the electric "shocker, ti modifie4 

somff'hat fr-om that d•acribed. by E&skell (1940), was used in the oollee­

tion of the f isb. from the blooked .. off areas ( Figures 2 and j) • 

Shetter and Leonard. (l~) demons'trated that by intensi-.. seining 

it is possible to capture only about 90 percent of the total number of 



Figure 2.-Portion .of Seetion B prepared. for populs:Uon study by means 

of eleotl"ie shocker. Blocking seines are placed at either 

end of sample area; shocker unit is at be.ae of def'lectw in 

mddle 'baokgrouncl+ 





ial'O"ut present. even under the luurt oondition,h :t'he r .. ining 10 per<Jent 

ot the popul&tion consists ma.inly of fish b$le>nging to the smaller size 

,roupa. Censaquently, the -.etu.al eounts of smaller fish obtained r_.. 

1941 are probably somewhat low an<l the observed. re11ults were eorrecte4 

aecor4ingly from data obtain~d by Shetter and Leona.rd (1943)• However~ 

the sample coun:ta tor 19,421 1943 awl 1944, wh•n the nshookern was uaed., 

are probably very elose to the aetWll.l number ef fish pre1u-:u1t. Thirteo 

t.sts with fra. 12 to 40 llllU"'ked fish introduce« into the sample eectiona 

after the7 were blocked off indicate that the 9 thoeker• h&e an ettioienoy 

et 100 percent tor b:rook trout 7 inches or la.rgttr., 94.4 percent tor brook 

trout 4 to 7 inches long., and. 96.2 peree:nt for f1ngerl1:ng brook vout 

ader 4 heh•• in siae, or an owr .. all ave?-age eff1ci-.cy of 9r;.7 peroen't 

for all trout pree11u1t. 

Sinoe the f1 ff sample: areas studied were the same et.eh JliHLr~ the 

changes in the actu-.1 populations of th• eample areal may bet taken to indi­

cate irtoreasea or cetl"eases in the fish population ot Section a. !he 

actual number, of fish giv•n in the tables are the totals obtained from 

366 lineal feet of Section B. An area ot 7.,;60.e square feet (0.169 

a.ores) n1 aupled, or appro:id.ltl.a:tely o:ne .... tourth ot the total arn. of 

Seetion B. 

Creel eensus ...... starting with the treut fishing aeason of 19;9, 

complete records of the catoh were aeoured. for the entil"e 2 miles oi' 

stream in the l!un:t Creek: experiI.leni'ut.l aroa.. Creel oenaus clerks em­

ployed and trained by the Institute inter'Viewed fishermen and examined 

the fiah taken by them. Almo•t all of the fish were measured and weighed. 

individuo.lly and the oateh and the time spent fishing in eaeh section 

were reeorded.. ihe uta aeoured represent the yield of the stream tor 



; yu.ra prior to wtalla:tion of 'the 4&flecto!"G and tor ; yevs there .. 

af11er. hnoe ·.tu::cy' ajor ebangei in the quality of fishing can be a..ttri ... 

'but&d. to the m.od.itioa:\ion in the environ:ment produced by the diitflectors. 

The trout season has ffl"it.d ·tram 129 to 1,6 dayt in the period 19;9 .. 

1946., sinot.'i it opens th.e last Saturday in April and .tends through 

LabOl'" Day. There na no cht.\nge durin~ the period in the l"egulatiorus 

as to aise. creel .limit. or oth~rwise. !he fishing pressure varied. 

sO!tlewhat because of nr-time travel re1trfotiona and with the increased 

popularity of th• improved seetien, but not a.no~ to atfeot tb• '2:peri­

ment at it has been eon4ucted. 

Beaul:ta of ».fleeter lnsta.l.latiou. 

!:!:'l!ioa,l ohaa&~•• -•in 19;9, &otilldings were taken at looa.tions wl'Mar• 

lj e'tru•~•• were •ubs•quen:tlw place«. ftie average uxttnum d.flptb a.t 

these l"a~iona in 19)9 •a l1i1;I teet (table l). fh• aL1ne loeati9nt in 

1943 ahped an a1'•age maxim.• depth of 2.<r/ teet, ana in l9Jm, at a.OS 

feet, repr1u1.enting an average inereaae of 0.55 foot p•r pool by 194; 

and no aignifiout ditterene& the following year. farzwell (1937) found 

the average increase in poel dt,pth in five Michigan 1treams resulting 

trn defleetor installatign mu, 13.2 inehea. In general, material was 

swept from the pool floors by the defleeto'!'-a.c:eelerated. eurrent which 

also tended to eone•ntre.te the cmu•ser gravel over the pool bed u-ea 

'bel01' the structure. 

ffarzwell (l9J7) recorded an average area of gravel uncovered by 

deflector• of 266 square feet on the Little :Manistee River; Ut4 square 

teat on th• East iraneh of the Black River; 122 aqua.re feet on Ga:m.ble 

CreekJ 542 square feet on the Pigeon River; and 18 square feet on the 



Table 1 ...... obange in stream pool depths ot UtW.t Creek. Sec•l;ion :a. 1939. 194}. 1944. Struetffl"es were installed 
in the fall of l9Lt2• 

Pool &nd det­
leotor number 

l 
2 

' 5 
6 
1 
8 
9 

10 
11 
12 

i 
15 
16 
17 
18 
19 
20 
21 
22 

i 

Ptia:iluum 
depth in 
teat in 
l.939 

2.0 
Noreeord 
No record 

1.6 
1.6 
o.6 
2.0 

No record 
§Jo record 

2.0 
No record 

1.0 
lfo record 
llo record 

2.0 
1.a 
0.7 

No reoo:ro: 
No record 

1.0 
No record. 

2.0 
No record 

1.5 

Condition 
in 1939 

.... 
No pool 
lfo pool .... . ··• 
No pool 

•·-•• 
Mo pool 
No pool 

••• 
l'io pool 
No pool 
No pool 
No pool 

••• .. ,. 
No pool 
No pool 
iro pool 
No pool 
No pool 

i'fo pool 
••• 

Average change over 1939. in sites 
for which data are awilable for 
the 5-:rear period 

:Maximum 
depth in 
teet in 
1943 

l.J 
2 .. 5 
2.5 
1.9 
1.5 
2.0 
3.; 
2.0 
1.4 
2.1 
2.0 
2.0 ,., 
2.5 
2.2 
1.9 
1.a 
2.4 
;.o 
e.3 
1.5 
2.6 
1.9 
1.6 
••• 2.w 

••• 
••• 

Change in d◄tpth 
in ten oveJ~ 
19;19 

-• •·• 
••• 

+O.} 
-0.1 
+1.4 
+l.J ....• 

••• 

•·•• 
+l.e 
••·• .... 

+o.e 
+O.l 
+l.l 
••• 

•••• 
+0.6 

•••• 
+O.l 

••-• 
•••• 

+0.55 

• • • 

Maximum 
depth ir1 
teet in 
l9Lh 

1.9 
2.4 
2.4 
2.0 
2.7 
2.1 
3.3. 
2.2 
1.a 
2.0 
1.4 
1.5 
3.0 
2.4 
2.2 
1.7 
1.6 
2.4 
a.a 
2.J 
1.5 
2.2 
1.6 
1.6 
••• 

• •• 

Change in depth 
in feet over 
1939 

-0.1 
··•2 
-O.•·•\ 

+0.4 
+l.l 
+1.; 
+1.3 . ..• ...... 
••• 
+0.5 
••• 
••• 

• •• 

·••· 

••·• 

+o.;6 
• •• 

"¢' Based on gains owr areas 11ste4 in Column 3 as confailining no pools prior to improvement. 

Pc,ol area 
in anu.are t•et,.. 19h4 "1. .. 

80 

600 

200 
6o 

100 
160 
200 
160 
200 

80 
-120 
;20 
240· 
~ 
120 
280 

• •• 



Wen Br-an.o.h of the Sturgeon River. Little ehang4' U a:ppat'$rd: .i,n the 

bottom soil type$ in Seetion D of Hunt Creek, ex:eept increased depo$:1.• 

tion of silt behind the wiltg structures ud snd bar formation downstreal!'l 

from the term..nal end ot several winga. At the tb1e et the, ofl.ginal 

swYey there were nine pool.a that were judged to be capable of harboring 

legal trout. ho of these were exeellent, but the others were shallow 

and ot very U.mi~d e:nent, In 1944., there wer$ 29 pools, all ot eon• 

sid&l"'able iize., Two of the o~lgin.al nine pools h~d beco.n• reduc•d in 

depth to a point where they are not now classed as pools. New deflector• 

were :f.D.stall.ad a.t _the •ites 0.r 5 of the old 4moea Nld 2 pools -were un ... 

disturbed by new eenat"ctio:n, leaving a total of 19 poole that have 

bee added to the eXperimenta.1 area. Fiire ot the original nine pool• 

have been expanded eonsi<lerabl7 'by the wing deflectors. fhe total pool 

area as oomputed. in 1944 •• 5.720 aquare .te,et, a ra:ti• of pool area 'to 

total ,tream area of l -to 5.2. Although th♦ original pool ru•• wa., aot 

determined, the two b~st pools at the time ot the 19J9 survey, ~pon nich 

no sub•eq;uent mproveaeat wa, plaeed, have not aipiticantly in<n•eased in 

area. fhe fiv& pools near which nn structures wer-e .installed have 

materially increated in both depth and area. fh♦ average area per pool,. 

using the 1944 tiglll"e&, was 238 111quare feet. 

Using all eounding~ the average depth in the seetionwas 1.29 feet 

in 1939 and 1.:,0 r-.t in 191;4. This change was toe small to be signif'i.­

eant assuming the uter stage was approximately the same at the ti.me of 

both surveys. fro water at•ge was reeorded in 19;9, but there is oon­

aiderable evidence that th$ water at that time was substantially at the 

$Ute stage as in 19144. The •xi.nnxa depth of the pool belGW the dam at 

the upper end. o:f' the section ns 0.1 of a foot deeper in 1944 than in' 19}9• 



this pool us u.&tfeoted by uy Jit the impI"oTement atrue~ves plt.Hd 

ltelow. Se1fere.l u•a• intermniate betwffll atneturee rritU.nect appro:xi. 

mately their same iepths. tor ,\he two pert ads, indicating bu:t slight 

ohal.lg• 1n ,rat$!" stage tor the 1939 and 1944 surirey period•• 

Considaa.ble m♦v•ent .of nnd end silt has occurred. near the atrtte­

tut"e slt.,s. Most of the finer aedim.&nta hafl been deposited in the 

ba.ok-water uea behind. the Wing• and smaller aaounte at the •~l• whee 

the upstream edge et the wing dstleetor intereeots the bank, Cot.Feet' 

Hdimen't1 (lai"gely aan4) ha.Te been dttposited izt. bars p&n.lleU.ng the 

om-reat ud mencliug fr• a point nMi- the outu et of t:he 4.efleetOf' 

d.own1tream. tor ftl'iable diatane•• depend::tng on cutren't nloeity. ielow 

the d0ttble • .-tng aetleetor and the difll!'sia stnacin•• u.nd aa4 gra•el 

ha:N bea. depod.ted a.t _.lght angltJa to thfft cwrat where the watiet' 

nloeity 1$ auffioiently 1tsae:n.e4 t♦ prnent t_.'Wle..- traapor,. !he 

bar thu fOftlei. has ...,., •• above nonal nte7 tlow amt • it aome wge­

tation. hal bee.OM •••l>U.ehed.. llemoftl of the ftaer aeiim.euta by euri-en~ 

aotion hae eapoaefl ad.ditiaaa.1 grayel botta in the ••-- ~• ••• ·JllON 

rapid flow predomiaat••• 

!he eharaoter of the banks. the gt11utrally a-table •ter lnel, ancl 

good marginal cover haTe elimina:t.ed the neoeae1"7 for bank proteotora. 

the sod placed on the defleotora he.a beeome flll rooted, providing a 

stable cover for the deflectors and giving tha a pleasing natural ap­

pearance,. In a few cases undercutting and settling ot the earth fill he.1 

ooourred,_ mostly following the 19J,J+ flood. Replaeement of fill accounts 

for th• major portion of the maintenance eosta. Subsequently it bas been 

found that eheet piling estending back 4 to 6 test from the stream end ot 

aeh.detleotOI" pNvente und•reutting and settling of the eaJ:ith and sod. 



respectively. The 1943 and 1944meaaurema:nts in.eluded the area of the 

Judging by the av-erag:e depth. a:nd area of the total section befor• 

and aft&r improvement, cutting and deposition caused by the deflectors 

is local. Excavation to form. pools has been equalized by deposition or 

resedim.entation, which. direeta the shifting bottom. materials in.to a:-eae 

where they rrm.y eventually beeome stablbed by the growth of marginal 

vegetation. 

fauna ore interrupted by his entry upon military duty early in 194;. 

From. the South Paeifio * Captain Leonard 1'Jrote in 19441 

a deol"ea11e in total number and volume of bottom organiema 

was noted. Ji. decrease appeared logical in viw of tha consider .. 

able physical disturbance incident upon the work of construc­

tion. During the late tall and winter months ot 19}~ ... 43, 

however, f'aunal recovery was apparent. It was gratifying to 

notE' ths.t a :f.'s.vorable change in species oeourrenoe ratios was 

taking place,. Certain species of Triehoptera nnd Ohironomidae, 

and the seu.d, Iiz:alella, apparently favored items of trout diet 

in Hunt Creek as evidenced by s1:il:tne.ch analyses, were taken in 

greater quantity than before improvement. Nymphs of the atone ... 

fly lso,enua., and larvae of the snipe-fly• Atherix, both pre ... 



ds.ceous form., sel<lom encountered in tPout stomachs but looally 

dom.inating the bottom tauna in Section :S prior to improvement; 

had shown but little tendeney to invade tho area. Thxu1, e.t 

the time the study was interrupted t while the total number and 

bulk of bottom organisms were still slightly less than prior 

1;o bprovement, the number and bulk of organisms of proven value 

in trout nutrition were greater t..l-tan before, the ovf!Jrall losa 

being largely at the expense of: species of dubious value in the 

trout food cycle. fhie situation greatly encouraged. :me in tr1y 

conviction that, with further knowledge of the trout food 

cycle and. of! the ecological requirements of its euential com ... 

ponents, enviroomental control 1neasures ean be perfected to 

reetriet a stream's basic produ.etive capacity in very large 

m-eaeure to the support of organisms entering directly into 

the trout food eyele.• 

The collection of bottom fauna samples has b$er.t continued and the 

,u,.e,lyse1 will be made 'the subject of a separate publication. 

Change• _!!. the fish E<'>i?ul.ation ...... Re1ults of sample population counts 

ts.ken the year prio:r to improvement and each year thi:,ree.fter from. the 

same five areas are presented in fable 2. Brook trout and muddlers were 

the predominant forms encountered. Small numbers of ereek chubs, blunt. 

nosed mirmows, black-nosed shiners, fa-t. .. head mL"'mows, red-sided dace, 

mud minnows, and sticklebacks were also present. Crayfish varied in 

numbers, but have never been particularly abundant. 

'the total brook trout population of the HJ11ple areas i::uu shown a 

slight increase since the installation of the pcol .. form.ing deflectors. 

In 1941, the sample eoun.ts revealed 453 brook trout. In 1942., after the 



0th.el' fiah 

Ora.Jtish 

c:lota.la 
~·. 

;. 

!able 2 ........ Ac:rtual number of fish round in the ti-q popul.e:tion stu~ Uef.ui ot 

Section i, Runt Creek, in Au.gut ot 194]., l.942, 1943 a..'Ul l~3/ 

ff'&i.ght · \'feight we:2.gn~ 
•~'bftr h,ouna,J lumber €»ou.nd1) Humber ( »ounds.} 

••• 

84 
(99) 

~9 
(4)0) 

4fiJ 
(;a9) 

17 

10 

••• 

, .• 
(J.84,) 

:,.J!4, 
(J.S,) 

'·'° (7.7J) 

o.o, 
o.oe 

..Jo.71 

• •• 

1J. 
(TS) 

,q.JO 
(lt:47) 

jOl 
( .. ) 

••• 

5.02 
(j.19) 

J.2' 
(J.J9) 

·. 

o.o, 

o.t11 

0.10 

1 
(1) 

99 
(105) 

4JI 
ewe> 

1, 
lJ 

10 

0.34. 
(O.l.4.) 

J+.'6 
(1'-84) 

a.s1 
(2.,a) 

·. 

••it.ht 
lilllllber { 1>oun4#) 

.· 

4 o.s, 
(4) (o.,t) 

l:SJ 4.9!t, 
(}!µ.} (j.'4) 

421 2.09 
(4J6) (I.to) 

.• 

3J 

18 

9 

O.,tf 

o.oa 

~wgal trout ll"• 7.00 in•hee total length or longer., eu'blegal trout are those be-tmea 4..00 an4 

6.99 inehes, fingerling treut are l•es than 5•99 inches. Figures i:n parentheses were 

4etenained by applying correction.a as outlined in tint. 



l•tl.•-• hal :'Me. la pJ.&o• ter 10 mcrtha, · ,el ••lt ~•tit .....,. e01mt ... 

In 194) ufl 1,w.._ the n•lt•r• of Wo•t 'trout llstecl from tile .-:,le 

Ui-.a wre Bl a».4 ;,a r•apeniwly. :&t-.pt tor & ••P ..,..._ 1941 

and 1941, th• total weight; •t •• wffk vnt oaptvet lut.e Ill•• •noa. 

an hor•••• •l'fiai a1 fell••• 6.68 pound• 1a 19411 6.as poa.sa ia 

1'14t• 7.;1 pound• 1n 1914.J, and. 8.aa ,ov.n411n 19ltk. 
a..,._tec mud4l•• 'lfhioh ••t.ghtta o.o, pCN.114 .,... aecnmte.-ect la 

1941• ln 1942, nine :mwJ.41•• w•ighing o.os p.-4 wve ttUten, Whllt :la 

191tJ ant 19411,, the nta'ller• take wae 19 u.4 JJ with oor•e-i,oadf.ng wight 

bffR1••• Al)partn1'ly the eh,anging bo'btom oe41ti.- a.f'hl" th• 1:ne-tal.. 

l.atioa. ot the 4•tleotoi-a ta 1941 had. some utluece oa thia epeclea al••• 

t'J.ril;y eight mON ml.l'mowa ..,.. taken in l,W... th.aft in 1941. the total 

n\lin.ber oaptued •• w.ric,4 lMIW•• 10 (19'41 ••uat) ad. l8 (1914 oovat). 

Th111" total weighii hi.a 'WU'ied Mtw•• O.ft'f ui o.u. ,o.a. 

Gl"a7tte appear 'bo ... lte•n .... a'bumtaa\ ......... .-411;1.­

,..._1.t ta 1941, when 29 bti'ri4uala weighing 0.1s pnn4 ••• -.ptvea •. 

In 19141, four hMtid._1, ftigbing 1.10 poaC ••r• not.ct, and in 19142 aa4 

194J, ten weighing o.,a pou4 and nine weighing c.36 pwatl were u.lc:en, 

reepeotiwl7. J.tt;er the bottom beoome• ••• atabillaecl, h.,,.••• the 

•igtnal •~• and weight of eny:Uah •1 agabt 'be ~•aoh•"-• 

la 194]. u.4 19111. no legal tith were captured :1n populatiou stucU.ea 

in the aaaple aections. ~ npluation tor failure to take 07 l$pl 

trov.t in Seotion ll in th••• year• is belieTed to be that legal trout 

,ree wry aoal"ee. However. i.n 194, one legal tiah (weight 0.14 pcnm.4) 

•• oapturN, and in 19J44 four l•gal fish (total weight 0.59 pound} wer• 

take aeide tr• those removed '1 Ugling. Although the fliclenee aa 

regard• lagal••iHtt brook vout hi the sample areaa under -~(lflai,un.tion 



ia •light-,, it do•• indioe.te u incru.se in numbers of lttpl fish. 

ht'tar evi<lenee a.a to the inorea.ee i.n numbel"a ot brook trout lugep 

than 1 hchaa la available ft-om the creel ee:nsue <lata. 

trout elr\imated to have been pl"es,u1t in the ftl"ious years. ~• aotual 

nmber111 eounted ha.Ytll been corrected. as tollow«u 1941, de.ta obtainEid by 

percota.ge• of effio1eney obaerwd d.vbg these yeara from 11 marking 

and reeo,.,.ey testa of a lim:ltetl nature (8ee P• 00). No dat& on the 

eftieiency ot the shooldng are anila.ble fer •uddlers. eraytiah, an4 

O'the7 fish, ua the intOl"l'l)ation on th••• f•ma bas m,'t been correet••• 

and in nbsequent yeara by u:se of the shoeker, the se.apletit are •om.parable. 

WI.th iilUJ eX;oeption of 1942, the sublegal brook tro\tt (those from 

4 to 6,.99 i:n,e}u11a to:ts.1 length) uoreased 1n the yes.re tollowiug the 

placement of the defleoitore. !hit numb-era ud. weights of sub legal 'brook 
2 vcnn were 99 fish (weight ;.&4 pounds 'f" in 1941, 75 fieh (weigh~ 

3.19 pouucta) in 1942, 105 fish (weight 4.84 p<nmda) in 191.iJ, and 141 

fish (5.a4 poun4s) in 191t4.. the fingerling brook trout (those leae than 

,4 in.oh•• total length) have fluctuated in the yearly aampl••• From 

4;0 finger-U.ngs estimated in 1941, they have varied a.a follows a 447 in 



'-ai-. 

ltltli W.t iJi·· t""• 1tJ$ 1n·· ~ ft• avwlat ,iae et· tmts:rt4a1• et 

taoh a,oui.•• ••1ae alight•~••· (W&JJ1-.J). tn 19,ltl, t~Ut&g 

-• wm •~ 1.91 irutllea 1a l.agth amt. 0.).4 --•• ill wlgb.1. • 

• , l~, ,_.,._., th1• eiss g;,eu, et thh a.....,. •11 L'-4. uwa•t b 

leagtll ail4 o.U oa•• in "!pt♦ .& ,1.tgb.t iaor••• to u aftft.g• 1Mgth 

., ••• in••· attft.M4' bf. a &eoi---•· ··in ....... nS.ght to 0.10 ..... 

••~inl~ 

th• qlJt.pl brook tl'ftt a 1941 ._., ot an .. ...,..,. ,1ae of 4-9 

t.Mhea uto.'2 ,.._. ••• ln 19141 ad J."45. f,w all pi-•et1"1·,urpoa•• 

,-,,·w.-. tM au.• • .,.._..,,. a:tae {J.9ql • 4.99 imhet·ar.ut o.'8 oao••; 19.4J • ·· 

4.91 .f.Mhe• an4 0.74 ..-••• A ---- h tlut .,._.age aiae of WJ1t11J 

"longlng to thU· 11M .. .., took plaee u 19'14• wh«1 the a-ren.ge length 

-· cml7 4-71 1-oh•• ua tbta a"fdap 1Nd,gld; G.60 ·-···· •• legal 

wout upture4 wN -. tw t• ~• •v eepuuoa. 

be~-••• ta tae 4"•--•• 1a 1ile .,_,..,. ei•e .f41..-.- ta._. 
., •• F'ftP• •1 'bt Ml"e reaii.ly ....... Uthe -...~l'\l"U"J •l•• gl"O'Opl 

tato •Id.oh the woek v♦ut:i _... ••,ara,.a U1t •*• 4-A. atill fuJ'thw • 

•• bat 'Na doiu, ~ tt.'bl.e ~ '\there the number of VA1' k ••h be:h 

po11Jbg tr• 2 to 7 11Mlh•• la gtva. It 11i.ll 'be noile4 tat thve wa• 

an b.•na•• 1a the n•'bera of tl•h in the Q.o • 1.9-aoh,. a.o • 2.9-1-h, 

-.,o ... 1"9-iui. and. ;.o • ;.,,-moh •1•• p-oups •• a. c\eoreaae a ,. 

,.o ... 3•9•.J.•h •u• group •. !.h.• 6.o • 6.9.1noh •1•• group bat tlll0tua.te4 

onl7 ,1tpt1,-. ftw•• ohang••· woul.4 ·'tent to lower ~- averap ,1,e1 ot 

t.he'arbitnrf voupings. 
<:-· 

the •bitat ohanp1 prod.uc•4 lly the d.tlectora apparently have •4• 

po••ibl4t the auniftl at a larger number or brook trout betwee the 

•1••• of a an4 ob.Ch•••• nll a• e acraae ill then~ ot brook 



fable ;.__...,•ng• el•• et Wftk wou-t oaptv-4 ta th• t1w e&11p1e v•a• 

d hotioa I tv ••h year· of the ;opula't10!1 stwU.••• J,ength# 

11DgwUs1a•ouwnt 
·----·1-tgtlt 
laget.n.1-,tb 
A ...... •wt.p\ 

hb19gal Week wnt ......... ~ 
llulc•.ml•cth 
.......... ftl.gb:1l 

Legel brook vwt 
A,..rage leng\a ~-·~ • ..,.... .... 1., 

2.'lf .... ,.~ e.u. 

---J.98-6.tJ .... 
••• 
••• 
••• 

1.1, •·"'- a.68 
1.lJ.J.94 1.91 ... J.8' 1.11.,.,-

o.u 0.11 0.11 

_,_,, ._,, -..11 
J.,a..6.81 J.,a-6.$9 J.,a.6.a, 

o.68 0.71', o.60 

••• ?.OJ 1.lA 
••• ••• 1.,., .... 
••• ••• ..,, 



k~l• 4. ..... 111,e-trei\lan•w dit1t2':lbutt• ot wook w-ot1't capturd in the ia.pw.a:t1a 

1twitf ~- •f Seoticm B, llunt Or.eek., 194). ... 1944 J.t!elu1i:ft* 

Su• nm .. 
(t.ncheaJ 

0.0-1.9 

a.o-2.9 

,.0.,.9 
'-l-6•9 

Ill 

158 

161(1) 

••• 

••• 

1 

157 

14 

1 ' ' 

J 

314' 
71 

_________ _.., ________ ....,. __ .. _________ """""" ____ .......,, ____ , 
l . 

'¢1 ln partm,hue• ar• :num.bert •f tiagerlmga which ••••P•d ~••u.rement .. 



Similu i:aern.sea in a 1tream · ta~ hetvt ·"'-1· n~t•i by oth1u• r•• 

tearohers 'but yer7 little hat be•n re~ord$d in the li1ierature <n>ne~g 

the ohugea in the fish population of u apt"ove«·al"eA after inatalla ... 

tion ct improvem•nt 4.nces. farP'el.1 (19}7}, in hia original wwlt on 

liichigtm tt-out stream.a, e~idertt4 the point,, but was unable to conduct 

e:aough eounte in. Mmple art1aa be~ore ~.nd after the installation of his 

~•rim.ental devic,ea. Be atatea (p&ge 161h •xt is significant. howeffr, 

that 1n all teata a.ace m•• legal trout were taken ud the avel"age ai&• 

of th.e trout •• geater after improvaen,. • 

!he comparative figure• i.n !able i, obta1ned. fr• fiff 1ample ar•a• 
with.in Sqid.on B rd But Creek, provid.e nic:t.i.nee that the tiah population 

ot Section 8 was ta.orea.aed bf the a.4di:tion ot pool"""f0,nu.ng def lee tor•. 

koludtng the legal tt'eut,. becau• none ••• eaptur• d:urug the popula­

tion atudiea in 194). or 19421 the 'ftl'ioua •l•enta of th• Sttti• B 

population stufly areas. iner•aeed or d.eer•aa.e4 ktw••• 1941 u4 1944 aa 

tollon ,f Sublegal trout increased 4a.4 pe,eent in number•• 36.4 :,fl"Ctt.t~:i 

3/ In ealeula.ting ~rea~g• inoreaaei o.r 4eor••••• the eorreoted data 

of ?able 2 ••re uaed.. 

oreas&d 28 p&Fc$lt in weight; all trout combined increased ea.; percent 

1n number, 4 percent in weightJ muddlers inoreaaed 94.1 percent in 

but showed no change in weigb:tJ crayfish decreased 69 1eroent in number, 



At .... lflari •t the lnt .. i'ri itwlMJ: on .~it• I tn tbe. fall. ~ 

1,941, the poati~Ul.t,' •• actt ovejol(Mkei ti.t. itbe 'brooll tt•llt . roai,~m; 

upetr.-. and ciawn.str-. llipt 1- &ttrPt.4 ato tM ifflpl"ov-1 aN•• In 

._.._. tb,.,t UJ· -,h -..-.t .Id.pt :be ~eel,. •~o• brook vo.-t et all 

11Mt .,,... mal"D4 by £1». .. l.i.ppbg in. S.e'\1• A ( 1m.etia'le1J" 4.owa,~) 

amt S.etia O 0,-.etiat•lJ u,.-ffll). !he dor•l "114 r1pt .,_oi$onl the 

were ,.__....4 t,oa 161 wild br•ok tro:at t•ia•4 hi 8eot1a A, antl the. 

4ornl u.d l•tt pett.--1 tlM. were olS.pp•tl fi"• 21.9 wW ttou\ in SN• 

ti• O (1abl• Sh htb lot• ot ti.sh ,..r• i-,1iurnet to the ev-.m ar-••• 

♦t ... ,1 .. A U4 C IP• \ida.10 thq W!We. •ialtla:Uy .. s.n. ... 

the•• n.e were ._keel ill ••f't••• 1941. th• _,..1menu.1 air' .. 

....-. •• ••ae4 eMh 110nth ther•ft_. ••il 1 ..... wr. l~, noept t• 

th$· .. tu of iar-oh a!d AupJt,. 1942• IA the ooune 0:t th♦ ••taiag 

o,_..tione r••Aa WW• k,;tpt •f th• -.lier ot •~ nallls (~• wi'\h 

• 1-t"t by '-loot. bf J/&u.eh ••h oi;na) eoa4uW in -..11 ,w-. 
twtlea (A-. 11 •• at »), e4 o.f tile a~ u.4 aia♦ et th4t ,,.-s.eu 

.u-kN •• Wlll!U'k•tl vou: v.-t ••"•• {fa'bl•• 6, 1, a). 1r-. th•• 

aata !t it P•••ll>le to caloul&t• the relaid.ff at,~o• ♦t the 1M'o 

tn-• of &.-11ppe4 t1ah oa the baait of the o-,arative n•1t'bera ot 

tit:fe!"ently arlatcl tS..b caugh% per aeine bf.al la th• 1.blree •tream: _..,_ 

The reeulte ff'om th••• p•:riodio ••ininga indie&te that. \here•• 

a emall am.ouat of aovGlent iato Section :B ha 8-tions A and c. How­

ewr • it the eawh po aeizui, haul ia c-.pared 'b1' aect1oas ~ month•, 

tt will be noted that for any month mu.y mot"• man:ri fish •"'• oapture4 

per haul 1a the aeetiou where they wwe 11\U'ked than were taken in 

Seotion B. 



!able 5.-summary ot marking data on vdl-d brook tJ"out ••med and tin-olipp&d abe.e and belaw Seetie i 

of Bunt 0r••k b•fore d.e:f'l&eto:rs w•r• installed, September,. 1941. 

l"bream 
fHfflti.on 

Fina 
oli d 

hotion A Dorsal and 
right 
pectoral 

Seet1on C Doral an.cl 
.left 
pectoral 

147 

Suble al.e 

:u; 

;.o 

l 

AWl"ag♦ 
l 1'h 

1ot&1 
fish 
~kN 



hte 

-rrr-
kble 6.-aa:tieh per a;ef.ne haul ot t:m ... clipped fish in S•otiGa A tor th• pm-ietl 

Oetober, 1941, to lovember,, 19,4.a,. inolusi,re. Number• and letteJ'a in 

pU'htheaes show nUll'lbers ud s•1d.• of origin t>t f'ish ll'I.U"k•4 and re ... 

lea.aett otttstde ot Section AJ all other re♦owries were marna an« re .. 

lhmiber 
of liuked. fish ea.,umt ot Oaten 1)91" aein• ll4\ul 

$&.inin& Legal 5ubleial 1"1nger11ns: haul• k«1tga.l 5ublegal Finerer l iU 
' 

!fli! 
OetoNI' 0 lJ a r, 0 0.,48 0.07 

l'c,vem.1;,er 0 ' 0 w. 0 o.er 0 

».oembe, 0 5 0 45 0 0.11 () 

la! 
Jan•ry 0 1 0 20 0 0.05 0 

fe'brury 0 0 0 JO 0 0 0 

April 0 0 l ;7 I\ A I.OJ "' V 

Ap-11 0 I 0 24 0 o.oa 0 

Jiay 0 11 I 40 0 O.Sll 0.05 
(1,..C) 

Jue l 4 0 J8 o.oJ 0.11 0 

Jul7 4 ' 0 ;o ,.1, 0.10 0 

August 1 J 0 33 0.03 0.09 0 

September 2 6 0 28 o.cn 0.21 0 

October 4 7 0 34 0.12 o.a 0 
(l.o) 

lioTell'iber 0 a 0 18 0 0.01 () 

total 12 60 s 458 • •• ••• ••• 
(2-0) 

A ff-Mg• •• • • •• ••• .... o.o; 0.1; 0.01 

·-

-



table 7 •• -Catohp• ••in•ha•l of taa~l:lpp~fl fl.ah in Seetia i tor th• perioc October, 

1941 te lov•ber, 1942. ucluaiTe. (1'\l!llbers ana letters bl ,.--.th•••• •how 

aum'be:rs and. seetion of origin of ti.ah marked and r1'leaeea ou:taideof Seotia 1, 

all oi.blw reo..,...riea were lDJU"kri and release« m Uotion B). 

- r· 
Date ot ifu"lcetl :tiah oam t •t 
ni:ain& · Le1te.l $u1>1en.l ··Fuuterl~ haul• 

!!!!. 
O.to'ber 0 l 0 as 

(W) 
.... Mr e 1 0 24 

(l-.t.) 
.Deo9m\er 0 0 0 Jj 

lit! 
Jp.~ 0 0 0 t4 

h~ 0 0 0 28 

April 0 () 0 111 

Apil 0 I 
(1..A.1.0) 

1 
(l-C) 

,. 
., 0 I l 16 

(l.J..1-C) (1-C) 
Jae 0 J 

(2-A,i.C) 
0 Jl 

,.1, 0 1 0 J5 

Av.pat3/ 
(l.C) 

••• • •• ••• ••• 
S•p~ember 0 0 0 J!I. 
October 0 :, 0 41 

(3..C) 
lfova'ber 0 2 0 28 

(1-J.,l.C) 

fotal 0 . 1, 2 404 
(6-A.9-C} (2-0) 

.ATe:tage ••• • •• ••• • •• 

f Detleotore being installed. ill A11guat1 no aeird.ng 4on.e. 

· ~ Affftge l••• 'than 0.00. 

Catoh »•r aein.e haul 
Leol $tiblei!&l r . Filla'.%" 11DI! 

. . 

0 o.Olt, 0 

0 o.04. 0 

0 0 0 

0 0 0 

0 e 0 

l) • 0 

0 o.G6 o.&J 
0 o.os o.o.k 

0 0.10 0 

0 o.oJ 0 

• •• ••• ••• 
0 0 0 

0 0.07 0 

0 o.rn 0 

. '•· ••• ••• 

0 0.04 '1'0.00 
{1.02-A,0.02-0) 



-Number 
Da.i.;,e of MaJ"ked fish eawmt of Gatch »er seine ha\ll 

·seining Leo.1 Sttble,:al &B:erliitt hauls Lftgal Sable~al Fin~et,l,1!!i_. _ .. ~ 

~ 
O•tober 0 20 9 37 0 o.,4 o.2' 
November 0 12 12 ;6 0 0.21 0.11 

Deeember 0 13 a 84 0 0.1; 0.10 

~ 
JanWU"y 0 14 ) 54 0 o.26 o.o, 

Fe'brury 0 1 4 54 0 0.1:; 0.07 

J.pril l 8 ' 78 0.01 0.10 o.o, 
Ap'l'il I 26 7 '' 0.03 0.44 0.12 

Ma7 0 19 1 52 0 o.JT 0.02 

June l 11 0 4J o.oa 0.25 0 

July 0 4 0 ;7 0 O.(Y'f 0 

August 0 4 0 42 0 0.10 0 

September 0 1 0 40 0 0.1s 0 

October 0 4 Q 54 0 o.(1'[ 0 

llovem.b•r 0 5 0 30 0 0.16 0 

Total 4 154 49 742 ••• • •• • •• 

Avere.g• ••• ••• • •• ••• ~.oo 0,21 O,IYI 
-



At no time in the · course of · the seininga were ru-:ry marked fish ot 

legal siae taken in Section B by seining, although marked legal t'iah 

were captured by seining (and aleo by- angling) in Sections A and c. 
Su.~l•gal fish were take11 mc;.ust frequently. C~si4er;ing all the seining 

data. the eatch per seine haul 1n S$et1on Cot su'blega.l tbh marked. in. 

Section O waa 0.21 tiah, of the same mar1d.ng l"eeovered in Section B. 

o.oa .ti.ah,. or lO times uss., Pol' au.blegal fish ma.rad in Section A, 

a'bOTAt nine times few~r fish of that marking were recovered. per seine 

haul in Section D than wel"e recovered in Section A (e.1:; fhh per seine 

haul in Section AJ 0.014 fish p$r seine haul 1n Sttotion B). lo tiab. 

:marked. 1., fingerlings in Section A were recov•r.ed 1n. Section :a. and only 

two tin.gerU.ngs marked in Seot1on C •ere eaptured in Section ll., 

The tin-c1ipped fish marke4 in Seetion e which wera captvet\ 1n. 

Seetiona B and A ar• reguded as pa,1:d.ve mig6"nts which Wt,r• eurrell;t• 

borne to the lower habit.ts. A small peroentap of the Secrbion J 

'brook trollt population was deri:ved: in this WU/l11er before the installa ... 

tion of the d1nrioea ae well as attenard• as ean be provEln by the re .. 

1.n1lta ot the seiaing priol' to 1941 tor other l<tta of wild 8%l)erimental 

£ish mark&d in Section O (unpublished data}. 

It is very likely that the migrants troo,. Seot1on A which were later 

eaught in Section B are pi-obably fish which were :marked near the See ... 

tion A-Section B border and whoae normal ranges extended upstream. into 

the lower course of Section 1:3. The authors believe that the emall 

amount of passive moTement and sporadic wanderings by brook trout 1n. 

the neighboring strea.m section.a have not me.terially :increased the Section B 

brook trout population since the deflectors 'W'ere placed, and have influeneed 

the anglers' eatoh only slightly. 



!tout Id£e.'tio:n . fr• t_.ibutQ"z streams ••• two tributary stream.1 

♦ntel" Seotion B betwe•n its upper and lower limiti. Tributary;. which 

msets the m&in stream just above the lower end of Section i, is about 

2-1/2 m.ile1 long, drains one natural lake and one arti!'icial trout pond, 

and flows a.bout 4-00 ... 500 &fiLllons a minute. Tributary 4 (Fuller Creek), 

which enters Section B at its extreme upper end, drains East Fish Lake 

(a ti"out lake} and is 2 miles in length. It flows about 5,000 gallons 

:per minute (approximately equal to llunt Creek where th.e two join). 

Both tributaries are trout sveama but only Fuller Creek is fished. 

l'wo-way fiah traps were operated on both Full.er Creek and fribu. 

te.ry J dvin.g the course of the exper-i.1ium.t, fhe reoor(a of tish capture 

have s®:1e bearing on the queatian of the s<rtl!"oe of the inoreaaad. yield 

ct Section B and 11u,me pertin.en:t de.ta are given in !al>les 9 and 10. 

ham reoord, of daily iruspsotion c,v~n• a tive y~ar JlU!tJ'iod. {!able 9) 

it would appear that population increases in S$0tion J3 m,ight h&ve been 

the reault of more downst:team migration from 'fr:i.'btttaries 3 and. 4 and 

leas moYemen:b out of :a into those tributaries, if one assumes that all 

fish m.oving dow.nstream out of those tributaries beoruae residents of 

Section i. Un.tabulated data for 1945 and 1946 from weir records, tag 

reoave:ries and creel oer.usus indicated that no greater percentage of the 

anglers• eatoh in Seoiiion Bin those years was composed of fish origi ... 

nating in the tributaries than tor the previous yea.rs. 

The influence of trout moving from the tributaries toward Section B 

oan be estimated from the numbers of trout tagged in the period October, 

19,40 .. October, 1944 and. the location ot ultimate recovery (Table 10). 

From ,48 brook trout marked moving downstream through the 'l'ribu .. 

tary; weir, 78 have been reeovered, 15 of them in Section 13., The 
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mum.be" of Nmb&1" et ta •cl brook trout recewrn 
!.r1butary tagg•4 tPot:ri. 
where moving towar4 ..... 
ta eel Section s 

Oct. 1. 194)..Sept 30 19l42 lJI e 0 8 1'· l 2 0 J 

lr-ibuta.ry 3 Oct. 1. l9q2 ... S•pt 30. 1943 277 0 0 t) 10 1+ 19 l 4 

Oct. l., 1943-Sept ;o. 19164 133 0 0 0 0 0 0 1 10 

Oet. 1. 1940-sept ;o. 1941 202 0 0 0 l 0 l 0 0 

Oot. l., 1941 ... Sept :;o. 1942 12 0 0 0 a 0 0 () 2 
Tributary 4 

Oct. l., 1942,-Sept ;o., 1943 209 0 0 0 ; 1 3 .l 8 

Oct. 1., 194-;-sept 30., 1944, l.82 0 0 () 0 0 1 2 17 



largest nwn'ber ll'as reeaptur•d from 'I.he 138 fish »uwked dving the 1941 ... 

19!12 season in Ti"ibutary l, with 9 reeovet-iee made in Seotion i and 21 

elsewhere. A a.aller proportion et the tiliih tagged in 19-42•1943 in 

!tributary ' was recu.~;rved in Seet1on B (5 ou.t ot e:f1 tagged were ?'El• 

covered in SeirUon B, ;:; out of 'il77 elsffhere), and a still suller 

proportion of the 194;..,.1944 marking was taken in thiction B ( l of 1J3 

marked. As taken in Seot1on B• 10 of 13; were eaptwed elsewhere). 

ReoOl'ds for tributary 4 show that none ot the 214 broek trout 

tagged in 1940,,.1941 and. 1941 ... 194-2 were, e,aptu.recl in Section». From the 

l9Q2•194J tagging of 209 fish in Tributary 4. 2 were later rfcOTered in 

S•ction :a. wh.ile 14. were recovered. eleHnrh••• !he 194►1944 :marki.Jlga 

at ?ributar-1 4 uiolud.e4 182 fish, ot which 2 haw been recovered in 

Section Band 18 elaewher•• 

Alth.ou.gh tributary 2 en:tera Het Greek about 80 JU'dl io•rustre-.m 

from the lower bound.a.ry of Section B• it alao has had a $light Wluene• 

a the population of the expvimental seoti.on wcler eon.aideration.. he 

269 brook trout r,t all sbllta tagged between Oetobe:r. 1941, and October, 

191.4. a total of 59 fish was recovered. Three of theee reooveries had 

moY♦d upstream into Section Band 56 wer• recaptured. elsewhere, chiEtf'ly 

in Section A or turther downstream,. 

The evidence just presented indice:tes that only a small part of the 

increases in the Section B population have been the result of downstream 

movement from the tributaries. 1fo valid method of estimating the extent 

of th& ine:reases tfom. the downstream. migrations of any year in any tribu­

tary appears possible• since tha recoveries listed in Table 10 tAltre ob­

tained by various method$ involving different units of fishing ef'f'ort 



The data available from the fin-clipping and subsequ~nt seinings 

of native brook trout in stream sections i.rm.'letH.ately above and immediately 

below th& improved water, plus the weir records from Tributaries 2. :;. 

and 4, with the tag rec.&v•ries from fish me.rked at those weirs, suggest 

that a nmll but unlmawn percentage of the population in.erease of 

improVffl!le».t of Section a. makes it impossible to oQlltpare the mawn data 

(which pertain chiefly to ttte period after improvement) with pr-.vious 

capacity for brook vou,t baa increased as o"tll" studies indicate, is the 

source or the increase ot partieula:r importance? It may be logically 

reasoned that if 10 trout leave Section A to reside in Section B, th•y 

have made space and food available for 10 other trout to survive in 

Section A. Similarly it one assumes that before improvement of Section B, 

90 fiah out of every 100 moving downstream. out ot Tributary ~ oo:ntinued 

on downstream 1n Hunt Creek, and after the deflectors were plaoed only 

80 out of 100 migrated out o:f' Section B, then more space and food. would 

be available for the fish populations of the lower waters. Although the 



total inore«uie of th.e Section fJ populatien did aot ol"igiaate en:M.rely 

from within the imprO'f'ed siHtion, 1t iD evident that stream conditions 

thve atter im.pro..-emE>nt are now eapabla ot supporting :more trou:t. fhie 

fa.et appears to be dem.o:ustratefi by the general increase in the number 

and 11><>ur.uiage cf the different size groups of brook trout takEln in the 

population counts, and also .by· the increased n,mibers of legal trout in 

the anglers' oatchea. 

iatural spawning ns observea to oeour ,ua,ch fall a Section B 

throaghout the O•ye&r period of the :lltu.dy. Sine• there were no counts 

of nesta prior to the installatic,m of the ,stream 1."Dfl"OVEmlent de'ltioes, 

ne compe.risen with · the 32 redds obse:rvecl in the tall of 1944 oan be 

:made. In 19lt4, several red.da were noted along the gravell;y upstream 

faees of defleotora, or at theu- terminal ends where suitable bottom 

had been exposed. by plaeem.ent of the devices.. All available data uuU ... 

e!'eases noted in the brook trout population probably result from better 

survival of 10mg brook trout, a eiroumstano• attributed to the habitat 

ehanges ate bf the detlecstors. 

Cb.a.1:1•• .!!, an§lin§••-A eOlllparison of the returns to the angler .h'om 

a. nter area. before and after environment&l improvement is the beat 

measure of its value. Tarzwell (1937) reported angling resu.lta on an 

area of the East Branch of the Black River in 11iohiga:n before and 

after improiremen:t. Although the number of seasons Gt fishing betore 

and after improvement is not stated, Tarzwell's data indicated a 

48 pereent increase in angling quality. as measured by the number of 

trout ~ught per hour, following improvement. 



!he same author (!ar~well, 19;8) ollt)sa a diff•rent method to demon­

strate th.e angling benefits to be derived from atrea:m improvement in 

experimental work in the Southwest,. Two Arizona strelUns ot shtilar 

length and physical charaet•risties were placed under int•nsive ereel 

oensus. Hortc:n1 Creek was improved. throughout its length, while 'fonto 

Creek was left unimproved. The creel censuses conducted on these two 

s'treams during the 1936 and 19;;7 trout seasons show th.at the legal tl"out 

eatch p$r aere on the Horton Creek improved water exceeded the per acre 

removal t.ra the unimproved atream \iv 15 and 48 percent respectively. 

Certain £ea.tu.res of the Arizona. experim&nt might be questioned, 

such as the faet that no creel census data are presented for either 

Tonto Creek or Horton Oreek before Horton Creek was improveo.. It is 

alee unfortunate that hatchery trout were introduced into these ex­

pwim.ental streams during the eourse of the last season ot ereel O$lsus. 

Over one-third more legal and near•legal trout were plaeed in the im• 

proved stream than were rebu:iHd in the unimprowd lfater. Although 

these trout were fin-clipped, 1'arnrell states that the mark regenerated 

towards the end of the 1937 season, so that their influence on the 1937 

cateh could not be evaluatecl with accuracy. It is not impossible, in 

viw of recovery results noted for plantin6s of legal-sized hatchery 

f'ish (Gee, 19~) in southwestern streams, that one ... third to one-half ot 

the l,250 hatchery-reared fish released in Horton Creek in 1937 might 

have entered. the 1937 anglers' catch for that stream. 

In the course of the experimental work on the effect of stree.m 

improvement devices on angling quality in Section B of Hunt Creek, an 

attempt has been made to eliminate experimental practices which might 

eontuae the interpretation of results or break down the validity of the 



4a.ta. !'he creel e♦nsus data for S.otion I ot Runt Cre•k ta.:il"e present.ti 

in table n. 
All but two legal brook trout listed in the oatohea are pl"tibably 

natut'ally-spawned tbh. Plantings of hlltohery-reaJ>ed bl"ook trout finger ... 

lings were made in other areaa ot Runt Creek in 19;9 and 1940. 'but in 

those 1eu-a all fish released were muked by elipping iif:f'erent com.bin&. 

tions ot two fue. With the exoeption ot a tn expe:-imental plantings 

of marked legal trout, no ti.sh have beet! stocked in the Rut Creek 

ayttem: s1noe 1940. !he only poea:ible w:llmU"ked legal hatchery i'ishwhich 

Bight have entere4 the catches l.ilJWI. fer Section I would haft originat•d. 

fr• tingel"ling plantings or 19:;a or earlier. and prob-.bly 1tt1uld 11&.ve 

'been reeor4etl in the 1939 or 1940 catch l"eo.orda (befor• improvemen't}. In 

the light of what ha.a been learru'id eoncernblg the 11urvittl of fingerling 

plantings in this stream (unpublbhed lllau.). it appurs dou~tul if any 

but wild bl'"'ook trout were enc01mtered in these year•• but the poadbility 

1a not entirely excluded. ho marked legal ... siaed brook trout of hatchw7 

origin, one of which eeeaped :t.rom M experimental raena7 a'bol:lt 400 yards 

upatree.m from. Section J, and another which mip:-ated upstream about l/2 

mile .from a small experimental pla:i::rting of lega.l tiah.. were taken in the 

1942 oa.toh. Except tor theae two tish all others captured by anglers 

aince the installation of the deflectors have been wild brook trout. 

The changes :in the catch and the angling quality may therefore be :re ... 

garded as reflecting changes i:n the natural population of legal bl'ook 

trout of Section :a brought about by the stream improvement. 

Creel census data tor the , yeara preceding improvei:rumt indicate 

that there was an aTerage angling pressure of 64..91 hours per season 
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table 11 ....... summary of intensive creel census for Section B of Hm.it Creek tor 19,9. 19,40. and 1941. preoed.hg :tmprove­

:m.en:t and 19,42. 1943. 19,44, 1945, and 1946 following improvement. Figures in par&ntheaee shmt the nwnber of 

' 

Number of Pounta of Average aise 
Year B.ours •f leg•l brook Oatoh per legal fieh Pounds IEII' l.engt:h Weight Percent ot unsucc•ss-

IUlltling trout taken hour rem.CJYed hour C heh•u•} (ounces) t'ul angliru: days 

1939 J:,.,o 15(6) 0.45 1.11 0.0;3 7.4 2.47 70 

194,0 86.50 41 0.47 6.69 O+OTf a.o 2.84 6a 

1941 74.7; 32 0.43 ;.2~ 0.869 7.7 e..6a 6.1&. 

. 

A'Yel'agea 64.91 29.3(2) 0.45 4.34 0.067 1.a 2.74 64 

1942 126.50 65 0.51 11.0I+ 0.087 1.a a.15 54 

1943 73.25 67(1) 0.91 10.96 0.149 7.6 2.70 ,s 
1944 123.50 rt(4} 0.62 u .• 01 0.096 7.6 2.57 ~ 

l94S 77.7; 36 0.46 7.09 0.091 s.o+ 3.00 5lt, 

19116 132.25 78 0.59 11.51 O.Oflr 1.s- 2.36 61 

Averag•• 106.65 64.6(1) 0.61 10.48 o.o,a 1.1 2.65 51 

Fere•n-
tag• 
change 1n 
&Yerage• +64.3 +120.4 +35.5 +14,1., +lp.2 -1.2 -.;.4 ..ao.; 



a Section ll (range ,,; .. 50 to 66.50 hourt). Aft.r improvement, angling 

p-essure inel'eeuu~d to an anl"age of 106.65 hove (range 7;.25 to 

1;2.25 hovs), OS" a percentage ineru.se of 64.:, (Table 11). Legal trout 

ea.ught in the 19)9-1941 pePiod varied between 1;5 and ;2, with an average 

of 29.J legal fish per year. AtteJ' improv•ent the legal catch ranged 

between 65 and 78 brffk trout (a.v•i"a.ge 64.6 fish}, or a percentage 

ineret.se ot 120 • .4 attff improvement. 

The weight of lagal tish reFu,ved by angling in the teaaona prior 

to placement o:t tletlectors varied between 1.11 and 6,ii9 pound.a, with an 

aveJ'age of 4.34 pound.a-. After the devieet fl!'@ installed, ugl.era re­

moved froa 7•09 to ll.81 pounds of l$g&.l brook trout eaeh season. or 

u a..-eta.ge of 10.48 pounds. !he average percentage of increase was 141.5. 

It will be not.a that. despite the increase in angling pr•HU1"'e on 

Section. B. the quality of the fishing., as meaav♦« either by the eat.ch 

per hour ot legal 'br~ trout or more aeeuratel7 (Sheiitff• 1944) 'bf the 

pounds of legal 'brook troat re.moved per hettr of angling, has imprew'd. 

!he avel"age cateh per hov .tor the ti ve aeaaone toll owing improvement 

was J5•5 perc.um:t greater than tor the thJ"ee 11t:iaaons pr•eeding improve. 

ine:nt (0.61 legal fish per hoUl" aa compared with 0.4; legal :ti•h per 

hour). Before itti.prove.;n.en.t the average number Qf pounds of 1-gal trout 

rem.O'lted. pel" hoiu.- of angling was o.o67. After improwm.ent this figure 

was increased 46.2 peree.t. to 0.09a pounds per hour. 

there occurred a very alight decrease in the average length and 

a.wrage weight of the legal brook: trout taken by angling in the two 

periods. Btfol"e placement ot the deflectors, the average size of the 

legal fish na 7.a inches and 2.74 ounces,. In the 5 ... year period after 

installation the average size has been ; • 7 inches and 2.65 oun·ces, a 



d•ore-.se in a.v,rage length and avenge ni.glit of 1.,2 and ,.,4 pisroent 

reepaotively. 

!here has 'b••n an encouraging dec:rtHuse in th$ naber ot UJu1u.ceiuu1 ... 

ful angling &lys (ogling de.ya in which no l~gal .fish Wffe taken) spent 

on Section B. In 19,9, 1940, and 1941. from 62 to 70 peJ"eent (ave:rage 

64 pere.ent) of the angling days w•r• unsucceastul .. !n 1942. 1943, 1944, 

1945, a.nil 1946. from 38 to 61 percent et the angling de.ya were non­

productive of legal trout (t.VEU!"age 51 percent.). 1n other words., the 

number of W1aucee1111aful angling days baa deere1u1ed an average of 20.:; pel"• 

eent sinee the d•tlectore nave been in placEh 

The q_uastion properly ay be J<aiaed as to the sOW"ce or the inereaae 

in the yield following installe:tion <>:t detleetors. ~om brook tl"out 

fin-clipped in Seeti<m.s A and C, two legal fish wore re,H>vered L11 1942 

in iec'tion B by angling, while 12 wve captved by tishel'm•n in othtr 

aeetiona. '?he thr-ee r•eapturea sine• tr~t setu1on haw 'been lfl&M in 

stream areas oth$l" than Seetion :8 (fr(ble 12). 

Of the ii$.gged ti sh reca.ptUJ"ed. in Seetion :S whie h origina:ted in thee 

tribu'tariea (fable 13), one loga.l fieh ot the Section i catch in both 

19!&2 and 194:; · ca.me from Trlbutuy ; or tributary 4. while in 191'4. wo 

legal f'ish came tra :tributar:, 4. No brook trout tagged moving down-­

str~am in i'ributary 2 have aa yet been recovered. by Section B anglers. 

twenty-six reooveries have been w,.,d.e in other ttr'eam eu-eas from the 

tagging in the tributaries since 19,41. Since October• 1941, almost all 

leg&l•sised brook trout moving down the tributaries haw been tagged., 

and beoauee about 68 percent of all sublagal fish have also bean tagge4, 

the unmarked. legal trout in the Section B catch w.7 be regarded as 



Section 
of 

1-eco ... x-

total 
fer yf!!IAr 

Table 12, ... -l-.bers of :thl-elipped brou 'tt'o11:t recovered as legal ilrout 

by angl.irlg» with the yeu and lo~al.itf otreco1reey. from the 

Brook trout tin-clipped in 
Section A rtJtH.Jvel"•d as legal 

0 0 0 

l 0 () 

1 0 0 

J l l 

0 0 0 

1 

Brook trout f'in-olipped in 
Section C reoowred. as legal 
fish in• 

1 

() 0 0 

6 0 l 

l 0 0 

0 0 0 

2 0 0 

1 

total r•• 
ooverie• 
£or. ea.oh 
aeet:ie 

17 



fable 1;.-Number ot tagged brook trou:t.. ree.overed as le,ga.l tbh by angling• w:hieh originated ill. ?r:tbutaries 3 o:r 4. 

Figures in parenth.eaee show number of reooveriea made 1n tributary 4 (Mle'r Creek). 

fetal l"ffOVViea 
Total brook Year and section at reeoveJ"Y rw all.Y8D1 
trou:t t..ggetl I.Ciu2 19h.J: l.91.W. by •"ti.cm 

Stream where ?ime o£ moving »•J.-- B•low .ueJ.fflf J:Selew 
ta.a:!fed ta£JZ.ing: down.strewn C I A A C J A A C B A A e !l A A 

Oet. 1941-Sept. 1942 138 0 1 2 2 0 1 0 0 0 0 l l. 0 2 J J 

!r:t'btttary :; ·~t. 19l.i2 .. Sept. 194J 277 
t 

0 0 0 0 0 () 4 J 0 0 l 0 0 0 ' ' Oct. 1943-Sept. l9J44 133 0 0 0 0 0 0 0 0 0 0 4 0 0 0 4 0 

Oot. l~-Sept. 1941 202 0 0 0 0 0 0 0 0 0 0 0 0 0 () 0 0 

Oct. 1941-Sept. 1942 12 0 0 0 0 0 0 0 0 0 0 0 G 0 0 0 0 
i'rUmtary 4 (l) (1) 

O.t. 19i42.Bept. 1943 209 0 0 0 0 0 0 l 0 2 l G () 2 l l 0 
{1) (l) 

Oct. 1943-Sept. 19.W+ 182 0 0 0 0 0 0 0 0 0 1 0 1 Q 1 0 l 
(2) (2J 

Tota.la ••• 1.15} 0 l 2 2 0 l s ; a 2 6 2 2 4 13 7 
(4) {4J 



origilla.ting for the 1aost part f'l'Oll!I. sou pol"'tion of the nUiiin stream. 

Bin<te there has a:pparttntly seen only a small amout of trout mo~ent 

into Section B from Sections A and C it seems log'iea.1 to iunn-.e that 

the increases note4 in the S.itction B catch are the result of a grea:ter 

survival to legal aise of you-a.g trout re&;l"ed in thia part of the stream.. 

A general analysis of the proba'ble origina of: the components of the 

anglers• ca'beh. in 8ftetion i in the vuious years a:ince imp:rcn,iwent indi• 

oate1 that -.pproxbie.telyi;6 percent of the anglers• catch originates 

from within Section B, while SeetiGn A, 1'1."ibuwies 3 an4 4, and Sec­

tion C eontribut. about 4 peree~t, (Ta.bl• 14h 

A comparison of the trends in the angling quality in S-eetiona A 

and c, a1 "Well aa in Seetion B, is also of aome ut.-r,at. lrhe a.irerage 

number of legal trout taken in Section A has d•oreas&d 14.a percent 

sinee thEJ improvemt,m:t. of Section B, and 28•9 ~re•nt in Section C 

('fable l5l• !he oatoh p8l' hour 1n Section A increased 41.l percent but 

dee:reaaed 14.; percent in Section o. Prior to improvement the quality 

et tbhing 1n Section B was eondderabl;r poortn" than in Section A and 

aboui. the same a$ :bl Section c. following improvement the catch per 

hour in Seetion B averaged mueti higher than in Sectit1n O but was still 

leas than in Section A. In othe;r- words, fishing got better in Section A 

and poorer in Section C in spite of no environmental improw."llGnt until 

fall of 1945 when 16 deflectors were installed in Section A. 

The effect of the war o:n fishing pressure is evident in the tetal 

angling hours recorded for each section. It will be noted. however. 

that while the average load decreased ;9.5 percent in A and 17.,5 JH,1rcen't 

in C, in the ~ 1eu1 following :uiprovement it incraaaed 64.3 percen'h in B. 



!a\le 1,4.~ked. £iah reec.ve,,~ 'by aag1va a tl•o"t• i# l~-1,46, Snelusiw. 

Peroentac•• of' IIU"k•ci ti.ah in total eateb are gift.a~ puen:th•H•• 

Ottll. 
S.ti0r1 ot •rtgin·ot marked t1ah aught h Presu.mabl7 oatoh of 

8-t:ton B R$.whuy h-• Seetion 
Year: ~i•h Seotion i I 

1-.a 1 1 e l e 6G ,,,, 
• • 

(1.j) (l~i) ·(1.,) (J.t} (92.S) 

J.N 0 1 0 0 6' 67 
{1.J). (98.S) 

l9ltlt, 0 () I 0 1, 11 
{a.,) (91-•> 

1945 0 l 0 '' " (2.8) 
. 

(9'/.a 

191t6 a 1 0 0 1' 18 
(a.6} (1.)} (9' 1) 

•···· 

fotala ' J J 1 I J1l ,., 
(0.9) (0.9) (0.9) (o.J) (0,6) (96.4) 

·,_; 



f9ttll angl- total tr-out Cateh per 
houra eau.ght hour 

l.939 199.00 143 0.12 

l~ 29', .• 2$ 152 0.51 

1941 315.75 126 0.40 

140.; 0.51 

19142 139.75 136 0.72 

1943 162.;o 1;6 0.84 

1~ 151.50 154 1.02 

1945 124.so 60 o.48 
1~ 203.00 . 116 o.S? 

.Av•rage 166.25 120.,4 0.72 

Percentage 
ehange in 
averages ... ;9.s 

lot.al •ngl• !'ote.1 wou.t- Ca~oh pg· 
in,: b,eurs eaudlt hour 

33.50 

66.;Q 

74.75 

64.91 

126.50 

13.es 
12>•50 

11.1s 

1~.25 

106.6, 

e.4; 

0.47 

o • .;1 

0.91 

o.62 

0.1-

0.59 

foi.al angl.- total tro:\lt 
hara cHt.ught 

262.7; 

1s9.;o 

..• oo 

321.75 

391.50 

1;;.00 
16;.75 

126.25 

411.2 

111 

113 

180 

117 

90 

62 

102 

109 

o.~ 

G.~ 

o.s 
. 

o.;o 
o.66 

-J.4..J 



1n the a.'baftmce of into:rmati•n e<meel'ning th..e l"$lationship. b•tween angling 

~•lity and angling pressure. the onlt explanation that can be otfe .. ri 

to,: the pacen-tage inc1"4HUJ!l'I$ in avera,ge :number of legal trout caught a:ad 

averag• ee.wh. per hour tellowtng im.prov•ent for Section Bis an in­

crease in the stock of legal u-ou:t a'fllilable in s .. tion a. lt the 

legal brook trout population had not increated in Section ii after :tm ... 

provem.ent, the percentage increase in &tctien B angling pressure noted 

would have resulted, in a declin• h aYerage ant;ling quality. 

Although it might appear that the increases ~oted. for Section B 

in fal>le 14were drawn :h-om Section c, the marking data previously dis• 

euinJed indicates t};uit this influence •• small. 

Eeonomie Conaidera:tiona 

A••wn.b.g that the average diffc,renee in the yield t'O the angler o:an 

l:>ct attributed to the addition ot pool ... fol"l!ti.ng struet.Ul"ea m:1e oan cal•tt• 

late the. eoat of adding one trout te the catoh. In1talla tion and :m.ai;Q;,,, 

te.n-.nce for the 5,-yea.r period baa cost to a.ate $512.16. fhe 11Tera.g9 

cU.tterenee in the number ot trout oaugb.t and kept by anglera in the period 

before as compared with the period after i:mprovement •• ;6.~ .. or a total 

of 181.S tor the 5 ytara. lidilnctt there •• an actual coit of $2.82 tor 

each additional tl"ou.t entering the catch during the entire period aftff 

improvement. 

Properly mAinta:med., the deflectors should .function for at lea.at 

20 years. Mainte:o.ance costs ha.Te deereaaed as the structures have be ... 

com.e stablized by the eompe.oting of fill materials and by deposition o:t 

ee,U.m.en:ts behind the etructure. Assuming,. howeve:r, that the annual eost 

of :main:tenance will remain at $26 for the 20-yea.r period and that the 



.. 

~vera.ge annual eenwiblltion to the eatc-h of t~o.u:t will ;r$ma.in at ;6.31 

the estimat~-d oo•t per additional trout prod:uoed duru.g th• ao--:,~u­

period would be $1.24,. 

ln the light of O'Ul" pl'E,Hsent knowledge of conditiona on Seetion :a 

it aeemts possible that a, similar inereas~ in yield might he.ve been at .. 

ta.med. by udng fflffer etruoture• n1cre skillf'u.llf placed-. A& will be 

noted .trom f1g'tl.X'e 1, ,;am.e 4etl.,etors ~roduoecl le.rg-er and deeper pools 

than others. Although individual re-corda were not kept for each pool 

it was noted that some yielded more l•ga.l troi,t than eth,ers,, an(. pop:ula. ... 

tioo studies have eho'vm th.at soll'u:1 pools containi!ld. luger numbers ot 

legal tro'U't than did otlUtx-1. 

Whether the cost figure; for Hunt Ox-eek would be direetly applicable 

to other waters of the state is ques.tiona'ble., bu.t they constitute the 

fir&Jt reliable estima:te ot the expense involv$d in produc,ing ad.d:.\;tioul 

trout for the mgler by ati-ea:m improver:iemt,. Admittedly it is expen ... 

sive, but perhaps not :more so than planting legal-aiH4 fish if a.11 

proper et•rges and the &.etual returns to the angler are oonsideredJ 

furthermore the reeults are not open to the se.me serious objections which 

apply to planting. Additional e,;perinum:ts are under way in other sec ... 

tions of Runt Creek and similar inv•atiptions a.re conte:mplated. £er 

streams elsawhere in the state on which aecuratt!I y:i.eld data oa.n be ob,.. 

tained. 

.Acknowleagmeata 

Acknowled.gmen't of :field assistance ia made. to Paul Barrett, Lawrence 

Buth, and Edwin Oeoper,, and to the various creel census clerks employed. 

seasonally at the Kmt Cr•ek E:itpe.riment Station. The ste.tionts first 



direetOJ", Dr .. Juatin w. Leo.ne.rd, pe.rtio:ipa.te4. in the init1•l phases of 

the study, and. since hie l"e'tlur.n from military se?'Vice has critically 

read the manuscript and offered numerous suggestions incorporated herein. 

Summary and Ccmclusiona 

Data obtained. by mapping. population and food studies, and by an 

intensive creel census for a 3 ... yee.r period before and a 5,-year period 

after the installation of 24 peol ... forming detleetora in a 1,605.foot 

eeetton of·· Bunt Or•ek, Montmereney County, Michigan, ay be aummari&ed 

a.a f'ollows1 

(1) The n'Wl.'ber of pools judged to be capable of supporting legal­

abed troui. rose from 9 to 29. 

(.2) The average pool depth wat increaaed by appl"o:imately 6 inches. 

(;) Ad.ditieu.l gravel•• e~oaed by loeal cune-nt aeeeleration, and 

shifting sand and silt wlM"e st&blized adjile•nt to the atruoturea e 

{4) No signifieu:t eha.nge in t&tal stream area or in average depth 

in the entire str•am. eeetion waa apparent. Bottom ecouring and deposi­

tion are therefor. eonaiderCMi to be local and. eompeneatory. 

(5) Prelimillary ,tu.dies ot the bottom food supply indicated a 

4-oreaae in the total number and volume ot all organisms but an inoree.se 

in the toms found most fl'"equently in at~cha of' trout from the s tr~. 

(6) Fish population studies made by the bl~k-ancl-seine method and. 

by the use ot the electric; thocker in five sample aTeaS: o.-.onstra:ted a 

alight inoreaae in the number of brook trout of all size groups. a small 

deereasa in the average size of t.'inge1:•ling and subleg_al brook trout, an 

increaae of muddlers and m.innowa, and a. d.eeline in the number of eray• 

f-ish. 



(7) A:teraging the creel eens111 figur•s for th• 3 ... yeEU:" period befor• 

and thEt 5-~ ,eriod after improvement showed inereases in tlie anglers, 

eatch after improv8ll:lent of l.20 percent in -total number and 141· percent 

in total pounds of legal trout, and §5 percent in nab-er and 46 p$r,umt 

in pcnmda per fisherman-hour, in spite of a 64 percent increaee in fish­

ing pressure. Awrage size of the trout caught deereased 1,.2 percent in 

length and ;.4 perom:t:t in weight. The peroentag$ o:f W11uecesstul angler, 

deoreand 20.3 peroent. 

{6) The increase in trout population and yield (as ehown by eensus 

of the angle:rat catch} wa, due mainly to e. greatez- survival of young 

tr~ut proiucei in Section D, and not to n1igation to this section tram. 

tribma.ry streams or from th.e stream above or below the experimental 

area, na deonstrated by the r~ooveey in Section :e, by seining or by 

oreel census, of tft fish which had been marked dl$Scenilling through weirs 

on the tt-ibutN"i•s or in 'the sections on eith&l' d.d•• 

(9) Comparison ot eFE>$l census figure• tor the Hotiont ot stream 

irnJAediatel7 aboff and below the experbtMttal area f'ailed to show im• 

fl'OW?l'l$nt. in que.litr ot tiahing ud dse et yield 1bdlar to that ot 

Section B during the pertod aft111r inatalle:tion of the deflectors. 

(10) The improvement in trout fishing iu Section B of Hunt Creek 

is due to beneficial ohanget in the physical and biolc,gica.l enviro:mn.ent 

wrought by ovrent deflectors. 
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