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Abstract 

Description. and reasons tor the installation and operation of the 

most important types of two~ tish weira uaed in Michigan. are presented, 

with a suI1111&ry of the results obtained and the conolusiona reached aa & 

result of the operations. 

Five weirs are in operation at the present time at the Hunt Creek 

Fisheries Experiment Station. Four of the weira (one of a aelf•cleaning 

rotary type) installed near the mouths of tributaries are used to determine 

the movement• of nat1Ye and planted tish between the tributaries and the 

main stream, and the fifth weir wa.a installed at the outlet ot Ea■\ Fiah 

Lake to block the re-entry of undesirable speoiee into the lake. During 

191.u. a total ot 1,161 brook trout (fingerling• and .11.ah approaching legal 

aise) JllOTi.ng downstream and 292 maving upstream were captured 1n these 

weira. The eontribution by tributariee to the main stream i• evident. 

The Muskegon Rinr weir waa installed just below Houghton Lake tor 

the purpose of determining the extent of the migration of tishea to and. 

t'rom Houghton Lake and the role of Houghton Lake in contributing to the 
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tiah 1toek ot the impoundaent tol"JH4 by the Reedalmrg Da ( about 11 :mil•• 

below Boughton Lake)• There i• aoae migration of fish between Houghtoa 

LaJH and the Muskegon River in the spring and early sunnerJ -this mo'ffment 

appears to be as1ooiated with spawning. Common 1uokera and redhorae m&cle 

up 92. 5 per oe~t of the total upstream and downatream migrant, in 1939 

and 1940, while only 3.0 per cent was composed of the important game speciea, 

northern pike and yellow pikeperoh. 

A air wa.1 install•d ill the Ontonagon RiYer below Lake Gogebio te 

determine the nature an.cl extent et 'bhe mo'NIHnt of yellow pikeperoh and 

ether tiah te and froa the lake. Exoept tor neker•• there was no aignitl• 

cant loa1 of tiall &Gil Lake Goge'bio by 111gfat1a don the ou'blet. Du.ring 

the period et operation ot the weir• more gaae fiah migrated into the lake 

than were CO\Ulted ln:rlng the lake. 

Occasionally during low water and following strong on-ahore wind•• 

t11111porary sand bar• may d.e'ftlop aoroas the mouth or the Platte Ri 'NI" where 

1 t enters Lake lflchigan. A weir waa installed on the Platte River to 

determine the extent of fiah migration and -to what extent thia migration 

was blocked by sand bara. During the 20 month.a that the weir was in opera• 

tion, fish were able to enter the river at all times. Unless futuN 

observations indicate a change ot conditions, no improvement• need be made 

in the channel of the river mouth. 

Introduotien 

Cne ot the toola at the diapoaal ot the biologiat is the two-way fish 

weir. :roerater (1929), Taft (1934). Shetter (1938), Rayner (1942). Ranq 

and Webster (1942), Carbin• (1942 and 19lu), and othera, ban reoognlae4 

the usetulneH of the struoture 1n fishery research. Since 1936, more 

than a dozen different weirs have been used in )(.ichigan to provide intora• 

tion on many contrOTeraial questiou or fishery- management. The •lue ot 
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these structure• in studying diverse fishery problema can be illustrated 

beat 'by aome exa.m.ple1 of the information that may be obtained on such 

probleu aaa (l) the role ot tributary streams in contributing to the 

fish supply ot lalce1 and atreau1 (2) the aa ratio, size range and number 

ot tiah in the ~pum1ng rum ot several apeoieaJ (3) the eft1c1enc;y ot 

natural reproduo,ioa as eatilllated by trapping all spawning &dulta an4 

rem! ti:n.g 7oung1 (4) migratory tend.e.noiea ot hatchery•reared tish aa ooa

pare4 with native tiahJ (S) gronh and survival or marked. ftahJ (6) etteota 

of temperature. •ter lenl and other phyaioal tactora upon the apumiJJg 

runt (7) the abuadanoe of eertain undeaired. 1pecies of tiah (the deatruo• 

tion of undesired apeoiea taken by means of weir• also provide• a method 

or partial control). 

The purpose ot thie paper is to give the reaaon■ tor the operatiOJl 

ot weir• at the Hunt Creek Fisheriea Experiment Station. at the outlet of 

Gogebic Lake. on the Muskegon River below Houghton Lake, and. on the Platte 

River, to summarize the results obtained, and to present the ooncluaiona 

reached as a reault or the operations. A brief description of the type 

of weir used at eaoh aite 11 aleo given. 

Haat Creek wein 

five weir■ are ia operation at the pre1ent tilu at the Hunt Creek 

Fieheriea Experiment Station of the Iaatitute tor Fiaheriea Reaearoh. On• 

weir. located at the outlet of Ba.at Fish Lake, waa installed primarily te 

blook the re-entry of undeairabl• apeoiea into the lake after 1 ta popula• 

tion n.a eliminated. by poison and brook trout were planted. Data oa 

migration are also anilable from ita operation. The other tour weir1 

( one of a self-cleaning rotary type) installed. near the mouths of tributariea 

are being used to determine the filovementa of native and planted tiah between 

the tributaries and the main stream. 



Deaoription !! weirs. The weir• on the tributarie■ ot Bmt Creek are 

•t two "7Pe•J a modit1e4 V•■hapecl ■truoture, oon.avuote4 from lumber ancl 

win ■oreen built on ■ingle ahen-piling to prne:nt underouttillg (Fig. l)J 

and a self-cleaning rotary- type built ot ooaorete ner Wakefield piling 

(Fig. 2). Where the voluae of water ia relatively small and uniform, the 

first-mentioned type operates efficiently' with a minia■ ot oar•• Where 

the now ia luge and is likely to fluctuate, a salt-cleaning rotary aoreea 

ia wry desirable, since it will eliminate 1AUOh of the labor n,eceaaa.ry to 

keep the screens cleaned in perioda of high water. One of the stationary 

weir• can be inatallect tor between 40 and 70 dollars, while cost ot a 

rotary, aelf•oleaning weir auoh as installed. in Fuller Creek {Fig. 2), 1■ 

approxia.tely 1,000 dollar•• The initial high cost of the rotary wet, 

will be oftae, by the aaving in labor a.tter installation since thia ty,pe 

of -..ir will not require the onatant cleaning clemanded by a atat1onar, 

■-tructure in a aimilar location. 

Reaulta. During 1943, a total ot 1,161 brook trout moT.l.ng downatl"eaa 

and 292 mortng upstream were captured in these weire. The majority ot 

these fish were fingerling& or fish approaohing legal size. All were native 

trout. The contribution by th~ tributaries to the mai:n stream ia evident. 

Details of thia investigation which i• still in progreaa will appear in a 

eubaequent paper. 

The Muskegon River weir 

Houghton Lake, located in Roscommon County, has always had a reputa• 

tion a• one of the beet northern pike lake• in Michigan. The decline in 

the abundance of northern pike in 1931 and again in 193S, as 4emonatratecl 

by- creel cenau■e1 taken by Conservation Officer 'fhoaa White since 1928, 

resulted in nuaerous oomplainta by- tiahenne:n and resort OWD.era who belient 

that adult northern pike left Houghton Lake to spnn in the Jfnakegon River 
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and that neither ~he adulta nor the resulting young returned to the lake. 

For several years the Houghton Lake Chamber ot Comm.eroe prevented tiah 

from lea't1.ng Houghton Lake by placing blocking bara across the Houghton 

Lake aa. Coneiderable preasure wu brought to bear upon the Department 

of Couenation to -.lee a BUJ'T81 of oond1tioaa and te take atepa t9 

preTent the alleged mevnlU.1i ot t1ah from the lake. 

At about thia aame time another probl• aro••• The Game Diviaioa of 

the Jliohigaa Departaent et Consern:Uon proposed to oon1truot a um on the 

Jllakegon RiTer approximately 11 mile• below Roughton Lake which would. 

tloocl aneral thouond e.crea ot ri Yer bottom and me.r1h and 'baolc the water 

up to within a short distance of the Houghton Lake um. Thia impouncl:m.en:t.. 

whioh waa subsequently oreat•d late 1n 1940 and ia known aa the Reedaburg 

Dam., ia used for the improvement of the habitat of waur-towl, fur-bearing 

animals and fish. In the winter or 19'8•1939, it waa auggeated by' 

Mr. r. A. Weeterman, Chief of the Fish DJ.vision, that the Institute for 

Fisheriea Research should install a two-way tiah weir on the Muskegon River 

below Houghton Lake for the purpose of determiningt (l) the extent ot the 

migration of tishea to and fr-oa Roughton Le.keJ (2) the role ot Roughton 

Lake in oontributing to the tiah supply ot the n..- 1:mpouadment fol'Jll8d by 

the proposed Reedaburg_~:and (3) the probable ettect of a dam on the 

1'11h move:menta, and the fish population of Houghton Lake, the ncnr impound

ment and the Jluskeg011 River. 

A two-way fiah weir wu installed and wae operated in the lluakegoa 

River, approxiaately n.e eighth of a mile below the Houghton Lake daa, 

t'rOlll April 7 until June 19, 19.39, and from llareh 31 until July- 11, 1940• 

At the site selected tor the weir, the riTer was 120 teet wide, with a 

maximum depth of 3 feet. The bott0.!11. was composed of clay covered. by' trOJ& 

6 inches to 2 feet of aand. 
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Desoriptia !£ weir. In 1939. the weir oonai■tecl ot a single wine 

extending &oroaa the rinr at an angle ot &'bout 2$ degree• with the 

current. The traps ... N oonneowd to the •D.d• ot th11 -.in ana. luaeroua 

changes were macle throughout 1939 in order to increaae the eftioienq 

of the stniotu.re. These change• resulted finally in a double-V weil" wi-th 

the trapa located ne&r the center of the main Wing• at the apez ot eaah v. 
We were not too well satisfied with the deaign ot th• 19)9 weir. Con• 

sequently, in 1940 a much improved double•V weir was designed and installed. 

The weir eonsiate4 or a. 12- by ,-toot trap, located a.pproximately in the 

center of the river, with the long axis parallel to the river 'bank& 

(Fig. )). A partition or bloold.ng 'bar■ divieleci the trap into e111al parts• 

eaeh 6- by 5-f'eet. The trap on the upatream. aide ot the weir captured 

all fteh .niag don.stream. and the other -trap oaptured all fish lllOving 

upatrea. lour wings or bloolc1ng anas, each appl'OXim&wlJ 8$ r.et long, 

and 1et at an. angle of about 25 degree• with the eU!"rftt• oonneowd the 

ooraera ot the 'trap w1 th the shore. This arr-an.g-..ni; l"♦tulted in a 

dou.ble-V weir• with the trap torming the apex ot each V (Fig. 3). The 

blocking bars which were installed 1n a lumbeJ> frame oonaisted ot 1• by 

2•ineh wooden slats. pointed. at one end and driwn into the bottoa. !'he 

weir wa8 constructed in such a manner that slats eould be removed. or 

driven farther into the bottom at any time. The distance between the 

blocking bara was l 1/2 inohea. This spacing allowed all but the mature 

individuals of the larger species .tree movement, either upstrea."!l. or down-

1tream. A 4• by 4-toot removable gaw whioh rested on eheet piling pro

jecting about one toot abow the bottom., formed the entranoe to eao1l 

trap. Each gate was built so that it oould be litted out of the trap 

(by sliding upward) to facilitate cleaning of the weir. The cone-shaped 

tunnel, made ot 1/2-inoh-meah wire acreen, waa attaehecl to the bottom halt 
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ot the gate. The aP4'% or the funnel projected into the trap. The twmel 

wae 24 inohea long, w1 th a diameter of 6 inch•• at the aall end. The 

large end was 36- by 24-inohea. The upper halt ot the gate waa a.de ot 

1- by 2-inoh slat•• spaced 11/2 inches apart. The total coat ot 11&teriale 

tor the oompleted 1939 weir waa $89.84. and tor the 19401Nir, $126.06. 

No estimate ia available of labor and transportation ooata (turniahecl in 

pan by the c.c.c. Oamp Roughton Lake, of' the Houghton take State Forest). 

Reeulth During 19)9 and 1940, 15 speoiee or fish were taken :la 

'the 11uakegon River weir ('ra'ble l). Common suokera made up the bulk ot the 

run followed by- redhor1e, bowtin, northern pike, and y-ellow pikeperoh in 

that order or abundan04h These ti '9e speoiu made up 99-.4 per cent ot 

the total downatNUt run or fieh and 99.6 per oent of the to1;al upatreaa 

run for the 2-,ear period. Very tflW other fish were taken in the "Nil' 

although over 6o species are lilted fr• Boughton Lake and the llnakegon 

River. The &mall number of speoies taken was partially due to the wide 

apaoing of the blocking bare of the weirwhioh allowed the smaller val"ietie■ 

auoh aa perch, bluegills, minnowa, etc., to pass through the "Nil"• 

In 1939 and 1940, all northern pike, yellow pikeperoh, and channel 

catfish were •jaw-tagged.• Other fish taken in the traps in 1940 were 

marked by clipping fin.a. Diff'erent tins were clipped on upstream and 

downstream migre.nt1 to perm.it future identification of all fish which 

passed through the weir. After :marking, each f'ish was released in the 

direction in 'Which it had been moving when capturect. 

Beoa.use ot faulty oonstruotion, no fiah were taken in 1939 in the 

weir during the tirat 13 day-a af'ter completion, although the down.atreaa 

migration (whioh begins earlier than the upstream moflment) started shortl7 

atter the weir was completed. For example, obsenations disclosed that 

it one suoker found an opening in the trap and e1oaped, the remaining 



Common name 

Common sucker 
Northern redhorse 
Dogfish or bowtia 
Northern pike 
Yellow pikeperoh 
Bullheada 
Channel catfish 
Rock baaa 
Bluegill 
Largemouth blaolc 
base 
Black crappie 
Longnose gar 
Yellow perch 
Spotted sucker 

Table 1.--Total catch~ the ,.!!!! range !£ ~ species taken in 

~ Muskegon River weir between April 1 ~ ~ 19. 19.39. and. 

between March 1,! ~ July 11. 1940. !!!_ dates inclusive 

Scientitio name 

Catoatomua c. oommeraonni1 
MoxoatOJl8. aureolua 117 28 373 
lida calw. 150 10 66 
Eaox iuclu 13 16 48 
Stl'ioatecilon v. vitreua 16 ••• ' .AJneiurua •P• - 8 ••• 2 
Ictalurua l. lacuatri■ ·••· 1 ••• 
Ambimliltes !!. nin•tr1• 3 ••• .3 
Lepo a .!!. maoroo rue 1 •·•• ••• 

Huro salmoidea ••• •·•• 1 ••• 
Pomoxis nigro-maoulatua ••• ··-- 1 .... 
Lep1eoateua oe seua 09:urua ••-• . •·• 1 ••• 
Perea llavesoena -••· . •-• ••• 1 
Minytrema melanopa 1 ••-• ••• ••• 

• 1.424 
339 
217 
45 
18 
11 
11 

2 

1 
1 
1 
1 
l 

Tota.l •••••• ••• •• • •• • •. • • • .... ••·•. •• •·•·•·•••-•·• •••• 2 l 

• 
9.8 

21.s 
17.2 
10.9 
••• 
••• 

. 37.6 
••• 

••• 
••• 
••• 
••• 
••• 

••• 

• 
18.6 
25.2 
21.8 
17.7 
• •• 
• •• 3a.s 
••• 

••• 
••• 
••• 
••• 
••• 

••• 

22.3 
.30.s 
40.2 
23.2 
• •• 
• •• 

39.7 
• •• 

••• 
• •• 
• •• 
••• 
••• 

••• 

I 
I-' 
I-' 
I 
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suokera followed it. Eight different types of trap entrance• were inatalle4 

before we were able to hold substantially all of- the fiab. that entered the 

trap•• '.!!he tunnel entl"anoe :finally devised was most satisfactory {the 

oonatruotion ot this entranoe 11'&8 described earlier)• No doubt lD8l17 fish 

that would normalq haw moved downstream. in 1939 were not recorde4 b.

oauae or the faulty entraneea to the trapa. 

Another tault 0£ the Uuakegon River weir wu that it waa not alway• 

"fi•h•tight." During perio4■ ot high water, hole■ d.eftlopn due to uad•r

outthag. The weir was oheolted dail7 and all bloeking bara in the weir 

were 4r1"N2l farther into the bottea when underouttiag •• noted. Kaintenanoe 

ot a •n•h•tight• weir iJi a flowing ,tream ha'Ying a sand bottom i• extNmel7 

difficult unleaa eheet piling ia used. Senral northern pike that were 

tagged going downstream were captured in Houghton Lake by angler• in 1940 

before the weir had been remo·v-ed. These tiah, and undoubtedly other marked. 

and unmarked fiah_. passed through holes in the weir and were theref'on no'b 

recorded. 

Data on the upstream and downstream migration of fish in the Muskegon 

River are not eomplet. beoauae the weirs were not in operation throughout 

the entire yev. Fish were at111 moving upstream. when the weir• were re

moved in 1939 and 1940. and it ia poHible tha't more or the fl.ah woul4 

have been recorded a• returning to HOUghten Lake it the weir• had been in 

operation for a longer period. In 1939 and in 1940, aewral northen piJce 

that were tagged going downstream and not retaken going upstream.. were 

reco"Teretl 1n Houghton Lake by anglera after the weira had been removed. 

It the weir■ had been left in longeJ" eaoh yev • there lllight haw been a 

better balance between the number ot upstream and the dOWD.9trnm migrant•• 
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The main reason for removing the weir• when we did n.e the ehortage et 

help and the pressure of other duties. The early remo'V'lll waa alao prompted 

beoause 10 tflft game tiah wel"e oa.ptured. in the weir. 

The ei'f'eo, 011 the total oatoh of tleh 1a -the JfuakogOA 11 nr weir ot 

the three taotora dieoussed. abOYe, namely, (1) the taulty construotion ot 

the weir in 19.39, (2) the taet that the 'ftir waa aet &lft7• "tiah-tight• 

in 1939 and ill 1940,. and (3) that the weir• were not ill operation through 

the entire year, ahould be kepi, 1n mind when considering the data tha~ 

follow. 

The tlrst tiah were capturecl 1a the downatr... trap et the welJ' ia 

1939,. on April 19, 13 days after the weir had been in opera.~ion. The tiret 

fish were aaptured in the upstream trap on April 28. In 19!.iD, the first 

.fish were taken in the downstream trap nn April 2, the third day that the 

weir had been in opera~ion_and the first fish were taken in the upstream 

trap cm April 17. The heaTieet run of do•natream migrants (all species 

OOJllbined) eceurred be'tween April 19 and May 30, 1939, and between April 6 

and JuM 7, 1940 ( Table 2). The greatest run of upstream. migrants took 

plaoe between April 29 and May 27 ia 1939, and between April 23 and. 

Jun• 7 in 194<>. 

In 19.39, a total of 1,701 fish were taken ill the trap• of the weir-• 

1,211 (80.S per oent) in the downstream trap and 490 (19.5 per oent) iD. 

the upstream trap. Of the 6,9S7 fish captured 1n 1940, S,602 (71.2 per 

cent} were moving downstream and 1,355 (28.8 per cent) were mo-ring upstream.. 

A total of 5.57S of the 5,602 fish that were taken in the down■treaa trap 

in 1940 were lllf:l.rked either by tagging or by !'in-clipp~, and 465 (8 • .3 per 

cent) of these individuals returned through the upstream. trap (Table 3) • 

Of the 1,348 fish that were marked in the upstream trap, 35$ (26.J per 

cent) returned downstream again. In other worda, 355 ot the 5,602 fish 



Apri 
April 
April 14•20 

. April 21•27 
April 28-11ay 
May S-11 
)(ay 12-18 
Jlay 19-25 
May 26-June 1 
June 2-8 
June 9-lS 
June 16-22 
June 23-29 
June JO-
Total 

~ l:.i 1939 the 

• •• 1'16 ••• ••• ••• ••• • •• 
1)4 530 ••• 1 ••• 1 ••• 
.34S 821 ••• 39 1, 9 ••• 
220 J..619 11$ 1.37 u 24 ••• 
164 680 213 268 37 40 1 
27 75 6 23S 26 211 ••• 
6 14 79 1u 13 251 10 
4 12 13 44 2s 1$2 12 
2 168 s JO 1 200 5 

•·•• 2 .3 9 ••• 8 ••• 
••• 4 l 35 • •• 3 • • • .. .. 10 • •• lS ...• ••• • •• 

2 
3 3 

Table 2.--~ weekly catch 2.£. .:!!!_ !!!!!.:. important apeciea !!, !!!! 

taken !!!, .:!:! MUskegon R1 'NI' !!!!, .!!, 19.39 ~ 1940 

. ... • •• • •• ••• • •• ••• • •• ••• • •• 6 • •• • •• 
• •• • •• ••• ••• ••• 4 • •• 2 s 8 • •• • •• 
••• 28 14 • •• ••• s • •• 6 6 3 • •• 1 

6o .34 ••• 2 3 14 13 l 1 • •• ••• 
J8 22 • •• lS 1 1 4 1 l • •• ••• 
13 24 ••• 3 •• • • •• 1.3 3 1 ••• 1 
l 9 l ••• ••• l 5 ••• • •• ••• • •• 
5 2 3 ••• •• • ••• l • •• 1 • •• ••• 
3 s 5 ••• • •• •-•• 1 ••• ..•. • •• 1 

• •• ••• 1 • •• • •• ••• •• • • •• ••• ••• ••• 
••• • •• ••• • •• . ... 3 ••• • •• • •• 1 
• •• • •• ••• ••• ••• ••• • •• 2 • •• ••-• 

weir was in opera·tion from April 7 to June 19J the first fish were taken in the weir oa April 19. 

In 1940 tne weir ftB operated from llarch 31 to July 11. 

••• ••• • •• ••• ••• 474 ••• ••• . .. • •• .. .. • •• ll43 512 ••• 3 
1 l • •• ••• .389 865 ••• Ip 

••• 4 • •• l 295 1.691 129 154 
.3 I • •• ••• 244 7$6 21$ 292 
2 1 • •• • •• 71 316 6 .347 
l 1 ••• l 2.3 285 91 13.3 

• •• • • •• l 34 169 28 91 
3 1 1 ••• 9 374 16 118 
.3 , • •• • •• 3 19 4 S6 

• •• s • •• 2 ••• 13 1 69 
••• l • •• 1 ••• 14 ••• 31 

3 1 



Speoiee 

Common auo er 
Northern redhorff 
Northern pike 
Dogfish 
Yellow ike eroh 
Tota.le • •• • •••• , •• 

Table z.:.--~ number ~ peroen5• !! marked. tiah ~ !!!?. NMT8NNI 

,!! .:!!. Mnskega l~iwr !!!!:, .!!. 1940 

Jletura d hroentage 
marked fiah ot 

u veaa retu~ 
• 

107 u .• 8 
33 23.6 
1-d 38~1 

17.4 
• 

SJ. 
2 
2 
0 

13.7 
4-1 
3.0 
o.o 
• 

I ..... 
VI. 
I 
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that were captured in the downatream trap were marked. t'i•h• arui Jt>S of the 

1.355 fish taken 1n the upstream trap were marked fish. Actually then, 

only 465 of the 5.24.7 fish that left Houghton Lake returned during the 

period of' operation of the weir. These figure• ahow a net loaa to the 

lake of 91.1 per oent et all of the tiah that lett Houghton Lake. .A. part 

et this loH waa made up 'by the 8,0 upstream migrant• ( ftth that were not 

retundl'Jg t'rom a d0Wll8treem mO'ff!Hnt) that did not return don. the ri'NI' 

again. Thereto-re, the total loaa ot tiah to the lake amounted to 74.6 

per oent, or 3.892 fish. 

!eoauae the bulk: of the run was composed ot suckers and redhorae, the 

loa■ to the lake or ga:u tiah WU not large. Only 31 ot the 163 northera 

pike and yellow pikeperch (number• of the two apeeiea combined) that left 

Houghton Lake returned through the weir again. Thia net loss to Houghton 

Lake of 126 i'ish wa.1 reduoed by the $2 or the 54 upstreui migrants tha.1' 

did not return downstream again. The net loes to Houghton Lolte or these 

two species was therefore 74 t'ish. or 44-•7 per cent ot the original 163 fbh. 

Doubtless some of all of' the species taken in the weir were normal 

residents of the riwr. The first upstNam migrants of all species ia 19!,o 

were presumed to be inhabitants ot the riTer ainoe they were unmarked fiah. 

Wherea.a the downstream migration waa mainly a spawning run. the upstrea. 

run was oomposed mainly ot spent fish. It is poaaible that :many or the 

downatrnm migra.nts tound a-aitable habitats and remained ilt the river. 

Con.di:tiona for tiah were tawrable in the rinr. Pood for all speoies wa1 

plentiful. Shelter wu adequate for 7oung and adults of all species. All 

species were obsened to spa,m in the riYer, with the possible exceptioa 

of the yellow pikeperoh. 

It is known that many fish, especially suckers and red.½.orae, die after 

spawning. In 1939, and 1940. a number of dead fish were fOUlld above the 

weir• and others floated down to and lodged against the weir {Table 4)• 
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Table ~-Bwaber 2£ !!!!!, foll!! clead abne .!.t 105• 

agaiut ~ lmkega Rivei- ~.!!,~!!!!,..!!I!, 

Bo vn r or•• 7 
COJIBOl'l auok• 1 6S 
Bullh-,. 1, 11 
Puapkiu"4 au.tiala 2 , 
Yell• pikeperu 5 2 
Bluegill ._. .. 6 
IMllnlolath 'bl•* baa• I 4 ...... I I 
.. rth ... pike ..... l 
Dogtllh ..... 2 
Blaok erapp1• ...... 1 
Rainb• vou~ ..• , .. 1 
To ........................................... 

To-.1 

Tl 
30 
11 
1 

' ' 4 
J 
I 
1: 
1 
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Redhorse and suckers were observed to spawn above the weir, and many of 

these speoi•• were found dead against the weir immediately attar apa'WXling 

acti vi '7 wu note4. The mm'ber of f:l.,.h. that died. below the 11'eil' is not 

knowa, but there •• undoubteUy aoa mortal.1 ty due to 1pe.'WlliJ!g and other 

taotora11 Thi• mortality ..._.,. aooount in part tor the relatively tw re

Olllptu.Na ot all speeiee and. eapeoiall7 et the auoker• and redho,r••• 

Angler• were exoeedingl7 ao't1Te in 1she Mu.■Jcegen Ri't·•r in the late 

spring and early- 1wmaer ot botla 19.39 u.cl 1940. Jra:rq northern pike, sucker,. 

redhon• od yell• pikepenh whioh no,-117 would have re\urned te Boughton 

Lake were taken by ti aherm.ert11 

Some of the migrants travele4 downetr•• a. oonaidetabl• dier-.nc•• 

For exarrtple, tin-clipped suckers were found spawning in Townline Creek, 

a tribu'tary or the Muskegon Ri ,rer1 45 Dlile1 below the weir, and three taggecl 

y;eJ;lri pikeperch were recovered by angler• in the 1m.poundment formed by 

the B1f; Rapids Dam, a dis-tance of 132 miles below the weir. 

Conolusioaa. There 1a •~• ldgration of ti.ah to an.d from Heughton. 

Lake and the Muskegon la Tor in the spring and early summer. The mo.,._nt 

appear, to be aaaoe1ate4 with spawning. Comm.o.11 auokera and the redhor" 

together -.de up 92.5 per oeat of 'the total number of upatrM• and dcnn:i

stream migranta in. 1939 and 1940. while bowtin mad.• up .3.9 per oen.t. 

northern pike 2., per cent. yellow pikeperoh 0.5 per eent and all other 

apeoi•• o.6 per oent. Suakera and reclhorae are aeld.a oaptured in Houghton 

Lake by a.nglera and in the river only when spearing ia permitted in the 

spring. Dogti1h are seldom used aa food and considerable agitation tor 

the removal of this species i• usually manifest by sportamene groups. 

Despite the fact that more northern pike and yellow pikeperoh were taken 

in the weir in 1940 than in 1939, the numbers are insignificant. More 

northern pike ran up Peterson's ditch in 1939 and 1940 (Carbine, 1942) 
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than ran down the lll•kegon Rinr. Petenon'• ia only on.• of perhapa a 

do&en apa'Wlling ar•a for northern pike at Boughton Lake. The northern pike 

run in the Muskegon River is therefore only a small percentage of the 

total run from the la:Jc•• The Muskegon R1 ver produoea good northern pik• 

f':l.shing. From the small ?llllllber taken in the weir we might aut.une that 

tn yellow pikeperoh lean Houghton Lake to apa➔n the river. The yellow 

p1lceperoh populatioa in thia put ot the Vuak•gon Riftr wu probably small 

aa indioate4 by -the aall cawh of thia apeoiea mad• DJ angler•• 

There are su.ftioient aumber1 or nor'thern pike• rook baas. peroh• and. 

other apeoiea in the lfwlkegon .River to toJ".IIL an adequate 'brMding stock for 

the lapoundmen.t tor.med by the Re.teburg Dut. From present indioa1.iou. 

northern pike ahould do well in thia 1m.pouad:ment beoauae the habitat ia 

ideal for this speoi••• The weir reoorde indieaw that Houghton Lake will 

not oontribuw atoh to then• im.pouncbaeni. 1a the way ot tiah exoep\ 

auokera &ncl red.horse. Before the oonstruotion of the Reedaburg Olm, at 

least 24.2 per cent of the l5J northern pike that left Houghton Lake to 

spawn in the river in 1939 and 1940 returned again to Houghton Lake• c>t 

course, eaeh year some fish undoubtedly find oondition.t! to their liking 

in the river and never return to the lake. Also, there might now be an 

upstreaa spawning run of northern pike fro.m the new impoundment that 

might enter Houghton Lake and remain there. The only way to determine whether 

such a movement of northern pike into the lake 1• occurring would be to 

reinstall the weir in the river between Houghton Lake and the iapouad:ment. 

Whether or not the Reed.aburg Dam. would block the migration of tiehea 

1a the Muskegon Ri'"r presents a probl• that is ot great concern to the 

Houghton Lake mi.mbei- of Commer••• The dam. was pro'ridecl with a tiah ladder. 

but ita effeotiwneaa ia questionable. From the operation of the weir. 

and the re1ulta of tagging experimenta, we know ~hat a oonaiderable number 
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of suckers and a few northern pike and yellow pikeperch tranl downatream, 

so.me farther than the dam. The return of part or the d.nnatl"eam migrant• 

to Roughton Lake ml:l.Y be prevented by the Reedsburg Dam. We are or the 

opinicn that even though the fish ladder is not too successful, little 

differenee in the .fish populationa of Boughton Lake and the new impoundment 

will result whether or not the fish are able to get owr the du.. 

Th• Lake Gogebio HU' 

Prompted by a nones.ion of poor fiahing seasons, eapeoia.117 tr• 

1936 to 1939, intereat.d group• began 1so search tor a aolutioa to the 

problea ot iaprniag tishing in Gogebio Lake ( Gogebic and Ontone.goa Counties), 

tl\e la.rgeat inland lake (14,780 aerea) ia Jliohigu.ta Uppar Peninsula. 

Sportamen and reson operatol'a oontended. that large mm'bera ot yell• pike• 

peroll an4 other tieh eseapect eaoh 7-.r down the Ontonagon 11 ffr outlet and 

did not return to the lake. The bads tor this beliet a.a that fishing 

ia the spring was good. in the channel between Gogebie 1.a.ke and the outlet 

dam and in the river below the du. Sentiment for the preTention 0£ the 

supposed migration increased until several petitions had been eirculate4 

and the County Board of Supervisors formally requested the Department of 

Conservation to install an electric fence aoross the lake outlet. Instead 

ot complying with this rf!quest the Department directed i ta Institute te 

determine the nature and extent of fish movement at this poin • 

.A weir waa installed in. the Ontonagon Ri nr about ene-balt mile below 

the lake proper but just above the BeJ"iland. Da.m of the Cepper District 

Power Company-. At this point the depth ot the river rangea from 6 to 

9 feet and the width from 1.30 to 145 ten. according to the water lenl. 

The weir waa in operation from April 10, 1940 until ,S!eptember 14, 1941• 
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DescrJption _!! weir. The weir crossed. the Ontonagon River at right 

angles to the banka. This method of construction waa not the most deairable 

or the most efficient, but was the only one that could be uaed in the 

location available. The d•taila of construction were eillilar to tho1e 

deecri'bN by Shetter (19.36) for the Canad& Creek weir. Bars of s,'8-inoh 

rein£oroing iron placed ill a frame at 2•1nch intenala left opening■ of 

1 3/8 inch••• The total coat of the weir including materiala, labor 

(turnished ia pu1i by the o.o.o. Camp Gogebio of the ottawa la.tional Forest) 

and transportation expensee was t676e0Se The reinforeing iron which alozw 

coat t).$2.5() was reoonred and used 1n construction work when the weir wa, 
diama.ntled.. 

Results. The traps were checked at least twice a day during the 

principal run o.f tiah and at least three timee a week during the remainder 

of the period ot operation. There were two perioda when the structure 

was not effective due to breaks caused by high 1'8.ter and debria. 

Only eight species of f'ish were taken in the Gogebic weir (Table 5)• 

All yellow pikeperob and northern pike were •jaw•tagged•" ~ the other 
were 

apeciee/marked by clippblg tina. Different fins nre clipped on upstrea 

and downstream migranta to pend t future identification ot all fish whioh 

pasaecl through the weir. 

There is some upstream and downaveam mo118ment or fish in. the outlet 

of Gogebio Lake during the period when the lake 1• not covered by ioe 

(Table 6) • The major movement oecun from mid•April to the end ot June, 

which period covers the spawning seaeon of most of the speoiea taken. 

Suckers, yellow pikeperoh, northern pik•• end rock baas, in that order. 

were the species obsel"Y9d moat .frequently in the river at that tiae. 

Except for the suckers, there waa no significant loss of fish t'rca 

Lake Gogebic by migration dOWJl the outlet. Kore game tieh were counted. 
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Table ~Total oatoh .!!! .!.!!. ,!!!,! ranp !£ .!!!!!, •e•l• 
taken ~ _:h!, !!!!,. Gogebic !:!!!. between April 101 !21:t! 

.!!!! September .!!t,.1241, both u.tea inoluaiw. 

!!!:_ aoientif'ic names, refer .!2. Table• .! .!!! ,! 

tinimua ATe • Common auo •r ••• • •• 
Yellow pikeperoh S6 SJ 109 12.4 17.0 
Rock ba11 13 : 72 6~ a., 
Jiorthen pike 14 28 lS.6 1s.o 
Blaek crappie 7 2 9 11., 1.3.,; 
Yellow peroJt. 2 6 8 8.2 10.s 
Smallmouth blaok ban 4 2 6 14.0 16.6 
Lar aouth blaok 'baaa 1 (,) 1 .... ••• 
Tota ••••••••••••••• •.•-• .... 

Man•• 
• •• 

27.7 
11.q. 
29•1 
lh.-1 
12.0 
20.1 

••-• 
• •• 



Time period 

1940 
April J.4 .. 20 
April 21•27 
April 28-May 4 
May 5-11 
May 12-18 
May 19•2~ 
May 26•June 1 
June 2•8 
June 9•1S 
JUAe 16-22 
June 23-29 
June JO-July 6 
July 7•13 
July J.4•20 
July 21•27 
July 28-Aug. 3 
Aug. 4•10 
Aug. 18-24 
Aug. 25-.31 
Sept. 1-1 
Sept. 6-J.4 
Oct. 6-12 
Oct. 20-26 
Oct. 27•Nov. 2 
Nov. 10-16 

1941 
ADril 6-12 
April 13•19 
April 29•26 
April 27-May 3 
May 4-10 
May 11-17 
May 18-24 
May 25-Jl 
June 15•21 
June 22-28 
June 29•July 5 
July 6-12 
July 20-26 
Total •••••••• 
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Table ~-Weekly catch .2.! ~ ~ important speoiea !!_ 

tiap taken .!!. .!!! .!:!!!, Gogebic weir1 ~ .2!. ,!2!l! 

Common auoker Yellow 1>ikeneroh Rook bas ■ lforthern Pike 
Ups tree in Downstrea.: 11 Upstre111a Dowruitrea ll Upstreaia Dowutreai , Upstrem 1 Downstreaa 

tn.p trap trav trap tra• trap tra'P tra'D 

••• ••• ••• ••• ••• • •• • •• l 
.34 100 11 8 ••• • •• 3 6 
43 304 2 9 l ••• l •IP• 
10 l ••• 28 ••• l • •• ••• 
32 6 2 2 ••• 1 ••• ••• 

2 1 ••• 5 ••• l • •• ••• 
••• 1 ••• • • • ••• • •• • • • ••• 

9 1 l ••• ••• 3 ••• l 
lJ 1 2 2 9 2 ••• • •• 

2 ••• ••• 1 11 3 • • • ••• 
••• • • • ••• ••• 1 2 ••• ••• 

2 ••• •!• • • • 10 ••• ••• ••• 
1 ••• 5 • •• 6 ••• 1 ••• 
5 ••• 2 ••• 3 • •• 3 ••• 
l ••• .3 ••• l • • • 1 ••• 
4 •• • 1 • •• • • • ••• ••• • •• 

• • • ••• 1 • •• 2 ••• ••• • •• 
5 1 1 ••• l • •• ••• • •• 

••• l 3 ••• l ••• ••• • •• 
••• ••• 8 ••• l • •• ••• • •• 
••• ••• 2 ••• ••• ••• ••• 1 
••• • •• 1 •• • ••• • • • ••• ••• 
••• • •• • •• 1 ••• ••• • •• • •• 
••• ••• ••• ••• • • • • •• • •• 1 
••• .. . . ••• ••• • •• • •• 1 l 

••• ••• ••• ••• ••• • • • ••• 1 
1 ••• 1 ••• ••• • • • ••• 1 

••• • • • ••• ••• ••• •• • ••• 1 
1 1 ••• ••• ••• ••• ••• ••• 

••• 2 ••• ••• ••• • •• ••• ••• 
2 ••• ••• ••• 1 ••• ••• ••• 
l • • • 1 ••• 1 ••• ••• ••• 

• • • ••• 1 ••• l ••• ••• ••• 
••• ••• ••• ••• ••• • •• 1 ••• 
••• • •• • •• • •• ••• ••• 2 ••• 
• • • ••• ••• •• • • •• ••• 1 ••• 

l ••• ••• ••• l ••• • • • ••• 
••• ••• 

., 
••• ••• ••• ••• ••• 

lt,9 u20 'i1 50 59 lJ llL llL 
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going upstrea..~ than were counted going downstream during the period of 

operation of the weir. 

Conclusions. From the data obtained f'rom the open.tion of the weir• 

it 'M!.S determined that the erection of' a fish screen for the prevention. 

of fish mo'V9Jllent out of lbke Gogebic would not beneti t the fiaMr,- in tha,_ 

water. 

The Platte Riffr weir 

Oocuionally during low water and tollowing strong on-shore wind•• 

~ sand bare --.y dnelop aoroH t-he mouth of the Platte Riffr 

( Bensie County)• where 1 t enter■ Lake Jlichigan. It wu beliewcl 'b7 

sportamen that beoause ot theae bar•• fiah were not able to aeoend the 

river. The Platte River ia famous tor ite trout tishlng, p&l"'l;ioularly tor 

the big rainbow trout (stfflheada) that enter the etrnm tram Lake llichigu.. 

Previous to the 81.1.lJl!Mr ot 1941, many interested people agitated. tor 1tream

impr0Tement devices, or £or dredging or breakwater oonatruotion to remedy' 

the situation created by these temporary sand bars. Since it wa.a known 

that these types of 1.l!lpro'ftment •uggested were quite expensive, the 

Department or Conservation. decided that it ,.. firat n1toe11ary to determine 

the u.wre and extent of the tieh migration at thia poillt and to what 

degree this migration waa blocked by aand bar•• 

The ai te ohoaen f'or the weir n.e approximately l 1/2 ndlea upstream 

ft-om t.ke Jl.1.ohigan.. It had the adfllltage ot being state-owned and oloae 

to a county road.. The wid'th of the stream 1111.a 45 feet and the depth at 

the time that the weir was installed was 29 in.eh••• 



Description .2.!. weir. Construction of' the weir waa oomplicatecl b7 the 

fact that at certain tirnee of the year there we.a considerable boat tn.ftio 

between the upper river and Lake Michigan. The fi.nal design ot the weir 

ineorpon.ted all of the beat features of previous weira uaed by the 

Institute. plus a pair ot boat gates operated by pulley-1 and cnnJca. 

'!'he entire e"tnotu.re was placed cm single-board sheet•piling driwn 

tJ"oa 3 to S ten into the bottoa. Thia construction elimiu.1»4 moat ot 

the un.deroutting usually experienced in weir operation. The c,rig1nal plana 

whioh called for triple 11a.kef'ield piling could not be uae4 beoauae ot the 

d.it1'1cultie1 encountered in driving the piling into the 1ubnrtae• material 

of rubble and boulclera. J. double row or round piling•, at intern.1.• et 

S feet, supported the t.ramework that carried the bloclcing bars of the 

weir (Figa. 4 and $) • .All piling was drinn into the bottom with a power

driven pile-driver and a jet pump. 

The diagram (Fig. 4) shows the most prominent features of the weir. 

A and E are the boat gates, eaoh approximately; by 15 feet. C and Dare 

the trapa, downstream and upstream respectively, each 6 by 5 by 5 teet. 

Ea.ch trap has a board fioor to eliminate any hiding places for fish. A 

tunnel made ot 1/2-inoh, gal 'V&nhed wire screen. aeta as an entrance £or 

tish into each trap. E and Fare the stationary blocking arms, both about 

45 by S feet. The individual blocking bars were l- by 2•1nch slat•• spaced 

11/2 inches apart. This spacing allowed all but the larger tish to paH 

through the atruoture without being trapped. The blocking bars on the 

Platte Riwr weir were nailed directly to the framework, but it ia pouibl• 

to make these in frames so th.at a section of the blocking arm can be removed. 

or replaoed at any time. G is a 6-foot working plattora. J. catwalk on 

the downstream side of the blocking arms facilitate• the oleaning and repair 

of the weir. Risa solid row of single-sheet piling, built a1 a aafe\y' 
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-measure in time of high water, aoroaa a 150-foot stretch ot marah to 

higher ground on the south side of th• r1Ter. I ia a sea wall to prennt 

eroaion. of the north bank. The blocking arm.a, traps, boat gates, an4 

aea wall all rested on sheet•piling. J is the attendant'• cabin. 

Result,. 'fh• wir waa in oonatant operation from lo'ffl'llber 1, 1941 

until June 20, 1943 e:z:oept tor ae'ftn.l brief periods when preHui:-e from 

aluah ioe UlCl enow broke the boat gates or made i-t •oeasary to leave the 

gates opea. 

In 1942 all upstrea:m. migrants were either •jaw•tagg9d.11 or marked by 

clipping tina. fag, were used on most rainbow trout and all northern 

pike. All other fish, including aome rltJ.nbow trout, :were •t1n-olipped.• 

!n 1943, all.auokera ta.ken in th• weir were distributed free to ~one 

poaseasing a current £1ahing license. Because of a shortage ot help, only 

a fn, of the rainbow trout were marked in 1943. 

A total of l4 specie• of ti.ah wre taken in the Platte Ri-,er weir 

(Table 7)• the number• ot the 1iwo apeciee of auokera.tu:en in the weir 

were ltfforded. together• The rainbow trout &nd sucker■ made up 94. 27 per 

cent or the oatohJ the remaining 5.73 per cent wae divided among eleven 

specie,. 

The heanest run of all species combined occurred between April 11.114 

Jfay 31 (fable 8). The spring upstream migration ot rainbow trout extended 

t'ra Jlaroh 25 to Kay 10 1D 1942, and from April 19 to June 14 in 1943. 

Weather conditions are probably responsible tor the difference in the time 

of the run each year. In 1942, 756 mature rainbow trout were paue4 up

stream through the weir and in 1943 only 196. Possible reasons tor thia 

difference may have beens (a) passage of fish through holes ia the 

sheet-piling C\) or when the boatslip was open in the early winter ot 

19L3 because of slush iceJ (b) a smaller run of fish in 194,)J and (c) dis-

couragement of fish trom running in 1943 by opening•day anglers. In 1942 
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Table .l!."'•Total catch 2.£. ~ Sf!Oies taken .!,! ~ Platte R1 ver ~ 

between November .!a_ 1941 ~ ~ 201 194.31 ~ chi.tea includn 

Common name Soientitio m• Upstre111 
tn 

on au - we • o. o.,_eno 4,.365 169 Sturg•• auekel' ciGaloaia i:' oaG1\0lllla ) 
llainbow t:rout It.Lio 4alr'Gerll lrlleua '6S ,1 
Smelt .~---···.· 116· 1 
Yellow peroh ml .. 

T6 ·--n•-'"••-- ..... 
Rook baa■ ailo i . ~- ruHatri■ 13 ••• 
Late hening 0 0 • i:' ar1a 12 ••• 
Dogfish or 'bowtia - 2 1 a ..... 
lorthva pike i.-· Iuelu, 2 2 
Yellow p1kepenll 'ffl'io,rmoa ,.. Yi trea. 4 ••• 
Bullh.ea4 &.lune •P• - 2 ••• 
Smallmouth bla.ok •• · iil'.orofG:rua d. dolomtn 1 ••• 
Eastern burbet £oG'. eta maouloaa J. ••• 
Carp ]lifb•• oarpio 

I 

l ••• 

Tota . • • •- •.•. • • • • •·••.t..• •-• • •- •·•· •-•-•• • •·•· •·• ••·••• •-•• •· • •• • • • •• •• 

4,534 
1,062 

217 
76 
13 
12 
9 
4 
4 
2 
1 
1 
1 
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Table 8.-The mmber ot auekere aad rainbow vw, tak• ---- -----------------

!'illle perio4 

lfe"f'. .•. , .Deo.. 

1942 
Jan..,. Je'b .. 

,!!. the Pla"• Riw:r !!!!, be._..n loftmNr ,h_ .!2k! 
!!!, i!!! 201 l9b,l1 ~ a.aw■ iJlcluaiTe. 

!!!!!, perioda ~ !! ~ ~ .!.!!Z. ~ 

tiah were taken· hav. been combinecl -- .___,_. 

Sue era 
Upatreaa Downatrffll 

'ft tra 

4 ... ..• 1 

...... ...... ·•-
llaroll-.Apn.1 I 1 l 17 
.April 3-, 4 . •·• 220 
J.prll 10-1' 26 ...... lb4 
.lpril 17•23 1,0b) ....... 121 
April 24-31 ltkT .... 51 
lfq 1•7 JlJ ...... I 
May 8•31 SJ. ••• 1 
June, Sept. ...... ,. ..... ...., . 
Oot .. 1-7 ...... ·••· 12 
Oct. 6-31 ! ...... .... 
NOT•• Dec.- l ..... 

1943 
Jan., Karch •··• ..... ..... 
April l•lS ...... ...... . ..... 
April 16-JO 206 1 113 
Ma.Y' 1-15 1.01, .... S7 
Mt.y 16.Jl 762 166 18 
June 1-20 .... a 
'fo ••••••• 

4 

·•····• 
1 ....... 
T 
2 
1 
1 

' 1 

···• • •• 
1 

1 .. , .. 
4 
2 

59 
l 
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and 1943. before starting their upstream migration. between 500 and 800 

large adult rainbow trout entered and stayed in the river between the weir 

and Lake Michigan from mid-November until the following spring. In 1942 

the heavy run started on April 5 and the majority had been dipped over the 

w•ir by the time the fishing season opened on April 25. In 1943 the run 

na delqed by oold weather and. th8 tiah did not begin to mo'ff upetreea 

until April 19. Anglers fished over hea'fY oonoentrationa of rainbew trout 

bolow the weir when the fi•hing •••on openecJ. on April 24. Observatiou 

indicated that this angling aotivit)r trightened. the f'iah to auoh an exteat 

that the majority of the retltrned to Lake Michigan. 

Proa the uta obw.inecl tron DUurementa of random euplee, the 

length of the rainbow trout ranged ttom 17 to 34 5/8 inch•••· ud the 

weight varied trom 2 to 18 pounda. klee aYerage4 26 l/4 inches in length 

and 7 pou:nde in weight, while temal•• had an awrage length et 28 1/8 iaohe1 

and an average weight ot 8.7 pounda. 

the downstream movements of fish through the weir were confined 

chiefly to the spring spawning periods or following the spawning period.a. 

Conclusions. During the 20 months that the weir was in operation, 

observations indicated that fish were able to enter the river at any time. 

Theretore, no improvements need be ma.de in the channel of the r1 wr mouth, 

unless future observatiou indicate a change of eonditions.,8,, During the 

i The Platte Riirer weir will be operated during the spring of 19l.i4 and 

perhaps in other years. 

period or operation of the weir the depth of water in the main channel a:t 

the river mouth 'ftried trom 17 to 48 in.ohes. The position o.f the river 

mouth changed noticeably. In 1943 the contluenoe of the river with Lake 

Michigan was approximately 700 feet west and somewiiat south of its position 

in 1941• 
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