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Any stream. trap that succwsstully captves a.m. holds m.1grant tish is a 

useful tool in fishery research aJMl manapaent. Shetter (1938), C&rbine ancl 

Shetter (1945), Volt (1951), awl Be14 (1953) have enmeratecl tbe''nlue ot 1'1sh 

traps in stu4y1nc 4.inrse fishery problems. A aev type of two-way ttsh trap 

has been. iewlopecl at the Bunt Creek P1sher1es lxper1m.e:at Station. Its pri

mary function ts to temporarily confine aigrattng brook trout to euble the 

staft to accurately follow the annual 110'f'8meats ot these fish in the streaa. 

Terainal concrete weirs are locate& on Bmlt Creek (11g. l) at the lower 

eds ot sec·Uons Z ad», approximately 1.99 m.iles apart. The lower bulkhead, ---at section Z (fig. 2), is tbe om we are coacerne4 with in this paper. At the 

section Z bulkhead., Bunt Creek is 37.5 teet v14e an4 has an average depth ot 

1.2 teet. 'flle bulkbeacl retains a normal had ot 2.5 feet ot water. i'he 

bottom type below the bulkhed. is gravel and. aan4; awl that above 1B mostly 

sanl, which, tor the most part, has been carrie._ in. an4 deposited by the 

4ecelerat1on ot the water as it nears the bulkhea4. Accord.inc to •asure•ats 

ma4e by the U.S.G.S. (4ata tor the period. tr011 April, 1949 to April, 195()), 
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FIGURE 1.--Map ot Hunt Creek experimental area. Section Z 

bulkhead is at the north end ot section z. 
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the annual average discharge through the Z bulkbeacl is about 23.2 c.t.s., 

With a range from 15 c.t.s. to 55 c.t.s. A flow in e~•a ot 80 c.t.s. 

through the Z 'buJ kbesd Yill cause the traps to Oftrtlov an4. allow fish to 

eacape, ewa though all screens are apt clean. 

b preeent operation setup at tbe Z bulklMt-4 (J'ig. 2) consist• of a 

self-cleaning rotary screen at either· side, tow.- Wolf trap• to capture fish 

mov1ng 4.oW:utreaa, &Dd, 41rectl.y in the center, the neWl.y urteecl trap tor 

tak1Dg t11h moving either up- or clowutreaa. J"urther iDtormatton aD4 con

struction plane tor any ot the a'bOYe uTicea my be obtained. by writing to 

the ,Uchigan Department of Conaenation, hst1 tute tor J'isheriea Research, 

Vntve.reity- Muew 4rm,ex, Alm Arbor, JUehipn. 

'!be aelt-cleant.ng ~Y screea ia ezpenst:n to •intain. !he Wolf trap 

bas the important 1111.itatton ot ban411Dg only a ••ll w.ter tlov, so that 

tloocl 'tll.ter over-tops the trap, Yi.th a loss ot fish. Also, both the rotary 

screen (When not operating) an4 the Wolf trap re'tard the current sufficiently 

to allov an undesirable deposition ot aan.41 silt, ..-egetatt.on, and. cletritue 

Just abOYe the 'bulkhead. Prior to 'the clnelopment of the nev two-way trap, 

upatrea11-atgrat1Dg tiah were caught 1n a v-abaped. up-trap which type 111 still 

wse4 at the section D bulkhea.4 (ftgs. 3 h4 4), but which is believed w re

tard the tree lligration ot fish. fhe aew two-•y trap vaa 4eviae4 to over

come the limitation ot the rotary screen, the Wolf trap, ancJ. the V-ahape4 

up-trap, i.e., to pa.ea more water tovnatreaa With.om overtopping, to retain 

all lligrating ftsh, to allow leas ... restr1c1ie4 111.gration of fish, aD4 to avoid 

the c1apoe1tion ot aa.n4.1 detritus, etc. 

The e1tolv.t.ion of the tvo-way trap began Vith attempts to imprcne on '\he 

Y-sba.i,ed \JP-trap. Mr. Proshek reasoned that a •creen laid hortsontally in 

the bulkhead vould handle mu.eh more water than vould a vertical screen because 
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th_e hori&ontal• screen would present a larger surface area tor water passage. 

In August ot 1950, he built into the bulkhea4 a horisontal screen as seen in 

Fig. 5, B. At ~t time neither an upstreaa stop-screen nor a holding box 

for migrant ttsh vas inelud.ed. This setup was a big improvement over aver

tical screen. It414 pass a11Ch more water. I't ba4 one serious fault: the 

horisontal screen became plugged vith dirt and debris too aw.ch to be depend.

able. One clay, vb.en Mr. Proshek closed the structure tor cleaning, he observed 

the effect when the inlet tlov was restricted--the water rushed rapidly over 

the screen, pick.eel up the 41rt an4 debris ancl carried. it away. With tbat, 

the basic design tor the new trap was established. !his horizontal screen with 

its rushing, turbulent water ba4 one seriou taul.t--tt kille4 fish. 

To overcome the fish-killing character of the trap, a "calnl"box was 

uurtallecl in the horisontal screen. This rectangular box, about one toot 

deep an4 fourteen inches on the st4ea, was built clirectly into the horizontal 

screen to provi4e a restina place tor fish that entered. the trap, and as a 

place tor cl1rt ad debris to settle. With this tmprovewent,- the trap 

tunct1onet well, but ntll a tev fish were bei.Dg k1lle4 because the debris 

tilled. the calm. box amt prevented. the f'ish trom entering the protected water. 

A larger calm box was neecle4. This taul.t was reacUecl by constructillg a 

chute at the clownstreaa end. ot the horizontal screen to cl ire ct the water, 

t1sh, and debris into a large hol4ing box on the clowa.stream sid.e ot the bullt

hea4. In r1g. 2, this is the box to the left occupying the center slot ot 

the bulkhead., MIil 1n Ptg. 5 it is in the right toregrolmd. !his holding box 

ts essentially two boxes, a wire screen box contained. Within a wood.en box, 

being held apart by wooden braces. 

Although no detailed. study has been ma4e ot the physical principles which 

contribute to the success ot the new tvo-vay trap, casual observations lead. 







Flow through down-trap 
----+---- Flow through up-trap 
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ua to believe that tbe doVn-trap functions 1D the folloving mmieri Water 

enters the trap inlet (11.g. S, A) With cons1"8rable veloeity elm to the 

wight and velocity ot the water abO'ft the inlet. !his procluces a horizontal 

force across the screen which tUll'blea ubrie aD4 fish to the rear of the trap. 

Although~ bulk of the water passing tbrOlJSh the 1nlet irops through the 

horisoatal screen an4 paesee through the O\ltlet {J"ig. 5, C) an4 1Dto the vp

trap, a nall Yol\1118 ot water carriee the t1eh ad debris aero•• the hori1orl'tal 

screen, into the c:h\l'te (ng. 5, :a), and. 1Dto the 4ovn-trap hol41ng box, vbere 

the water paasea tbroup. tu screen (fig. 5, P) and out of the vooun box 

cm,r the spillway (fig. 5, G). the flab. u4 lebrls are retained. in the 'box. 

Once the fish have enterecl the doWn-trap they C&DD.Ot leave, as they are 

unable to awia through• ruhtng water paeaiDg over \he horizontal screen. 

!hla trap, 14ten set u., c:orrectJ.y, d.oes not kill fish. OUr observations led 

us to belieft that the f"ilh eater this trap TOluntarily ancl are not "aucke4!' 1n. 

!here ts a altpt vertical oacillation of the hori1011tal screen produce4 

by a cona-.nt nutua't1on 1n the outlet tlo'lt. Wllen tu space urder the hori

sontal ecreen (11g. 6) completely tille with w.ter, the ah.earing force ot the 

horuontal move•nt ot •ter over the face of tbe screen proclucee a slight 

wnieal 11ft on the water \BU1er the screen (Jernow.11•1 effect). i!lis ver

tical lift quickly cease• 'llhen a slight drop occur• in tb.e water level 'below 

tbs screen., and water aptn 4ropa ~ough the screen to fill the Toicl. !be 

cycle ot up and d.OYD. mcmt•nts ot the screen aD4 't.lle wter plus the hortzontal 

m.ovement ot the vater over the screen combine to keep 1ihe screen tree of 

da'bris. The volume of •ter entering the trap aut eq,\1111 the wlume ot water 

leaving \he trap to •1ntain the above conclit1ou. The tlov is regulated by 

ad.Justing the stop-screen. 
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The new clown-trap }¥Is had 11 ttle ettect on the number ot t1Bh aovtng 

downatream (:r1g. 7). Kor has there been any cletectable change in the stze 

eomposition ot the fish moTi.ns clovnatreaa. !he tluctmti011 in the number ot 

tiah mortng 4ownatreaa is believecl to be causecl by factors other than the 

d.ovn-trap, such as aw:cees al spavning &DA elilllat1c ftriations. The new 

4own-trap 4icl. help to stabilt&e tbe volume ot vater pgseing through the Z 

bulkb.ea4 aD4 it 414 help to keep the atreu area above the trap troa till1q 

ia Yith 8an4 and ubria. Once iutalled, this trap has reca.uired little 

•iatemmce. After the d.ovn-trap was _.. to function eat1stactorily, our 

attention waa focused on uvising an upstreaa trap to work 1n conJ\1Dct1on 

with the dovn-trap. 

One ot tbe reaaons the V-sbapecl up-trap failed. to i'mction at the Z 

bulkhead was the lack of a concentrated vol\1118 ot water flowing through the 

trap. Most ot the •ter was pasaing through the Wolf trap• and not through 

the up-vapJ thus, the upstreaa-aovtng tiah wre attracted to the iapa.asable 

Volt traps. When the new down-trap was eoaatruated, the outlet (ng. 5, C) 

tor the water paaeing tbro"Ugh the horizontal screen was restricted to a 2511 

x 1611 opening. The water pa■stng through this open1q vas noted to attract 

t11h. fish were seen swimm.ing up the outlet. they 414 not swi11 through 

the vater, but on the surface With the loftr part ot their bodies submerged, 

or they aim.ply leaped.. !hi• observation pve rise to the poae1b1l1ty ot 

dltv1&1ng a trap which would hold these fish. 

Con■eq,uently, in August ot 1952, a sballaW V-shape4 trough (not shoWn) 

of one-halt-1ncl1 mesh pl'Y8111&e4 metal screen was pgrtially submerged. at the 

upper part ot the clovn-trap outlet, and the trough 1ncl1necl at such an angle 

that any fish swimming or Jumping the outlet would tall into the inclilled 

trough and slide down into a wooden holding box. The trap 41d capture fish 
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but not much better than the V-shapecl trap. It was recorded, hovever, that 

the JllllP trap took a larger percentage ot legal tish (larpr than 7 inches) 

than cUcl the V-sbape4 trap (Fig. 7, 1952, up) • 

In an attempt to improve upon the crule Juap trap, the present Jump 

trap as seen in Figs. 5 an4 2 (the box to the right in the center slot) was 

built and installed 4uring August ot 1953. The nev up-trap is basically a 

lov talls (Figs. 5, 8, an4 9). The only 4itterence being that the tish, 

atter avimaing or J\&PiD& up the tall.s, laDA on a series of inclined. woo4en 

board.a that direct the fish into an escape-proof holding box (Fig. 5, lt). 

The water that passes througb. the up-trap is supplied. from. that Which passes 

down through the horisontal screen in the bulkhead. 

The new up-trap has been significantly iaore etticient (tban previous 

traps) in allowing the upstream. movement ot fish. Fig. 7 shove the increase 

in upstreaa aovement that occurred in the autumn ot 1953 when this trap was 

first install.eel, and a repetition ot the increase again in the spring ot 1954. 

The new up-trap has taken brook and rainbow trout ranging troa 3.4 to 12.6 

inches, white suckers troa 3.1 to 14.l inches, anA common shiners, creek 

chube, an4 blaclmoae dace from 3.5 to 14..8 inches--the normal size range ot 

tish in the experimental area. No ro\llh ttsh or torap fish were ever taken 

in the V-shapel up-trap. 

There are several possible retinemnts tbat can be aade on the new two

way trap.· Por one, _the up-trap an4 the down-trap hol41ng boxes coul.4. be 

combinet into one box to save lumber an4 labor. Another, the outflow trom 

the 4ownstream holcl1ng box could be made to pasa throuah the up-trap to further 

increase the vol-uae of t1sh-attract1ng water passing through the trap. Also, 

the level ot the horisontal screen above the base ot the bulkhead coul.4 be . 

varied to determine the level at which the most water woulcl be passed without 
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deterring the JIIOffment ot fish. Also, a better hcrisontal sereen-to-bulk.

head sealing 4evice could be mde that voul.4 eliainate the necessity of 

· cleaning the inclined screea (J'ig. 5, D) on the up-trap. 

fte cli•nsions tor the nev twot.vay t1sh trap g1Yen hereiA are those 

which were ued at the section Z bulkb.ea4. !he diaeui011s Will necessarily 

have to be altered Uthe trap is inlltalled in a weir Which clttters in con

strstion or water discharge. !he slot betwen 'the concrete piers at the 

bulkhead (ng. 5) ts 4 ·f'eet vt4e, 8 feet loag, an4 4 feet deep. The llori

sontal screen is 6 feet 10 iaches long an4 4 teet vt4e, and ia •11Pported 14 

inches oft the bottom by a tra• ot 2tf x 4" boar48. The downstream bol41DC 

box is 4 feet lon&, 3 feet deep, ad 2 feet wi4e. fte upstreo trap is 5 

feet loq, 3 teet 4.eep, &M. 2 teet vtd.e. The tops ot the v,pstreaa trap u4 

the 4ownstreaa hol41ng box are Oil the same leftl; they are l toot aboTe the 

J.e'ftl ot the boriaontal screea. The luaber uae4 ill build.in& the trap con

siste4 ot 2 .. x 4" an4. l" x 611 fir l1111ber. !he screens were constructed ot 

pl"VUised hardware cloth han.ng six opea1ngs w the inch. 



,,;1.·· 

Carbine, V. 1. 1 an4 David 8. Sbe'tter 

l~S. laaplea of '11.e uae of two-•Y fiah wire in Michigan. 

rrana. Aa. n.h. Soc. 73 (1~3h 70-89. 

Be141 l'eu.e1ib. 

1953. Streu aecreta. Angler•' Club Bull. 32 (l)a 3-9. 

Shetter, Davt4 S. 

1938. A two-vay flu tn.p for ue 1a •~ atreaa-tiall aigratiou. 

!ran.a. ftircl S. Aa. Vil41Ue Cont. I 331•338. 

Wolf I Philip 

l9Sl. A -trap tor 'ihe capture of tieh u4 other orpnieu IIOTtng 4ovutreaa. 

lfrau. a. nah. Soc. 80 (1950h 41.Ji.5. 

Approved by: G. P. Cooper 

Typed by: P. R. Darling 

INSTITUTE FOR FISHERIES RESEARCH 

Marvin J. Whalls., Karl E. Proshek1 

and Davids. Shetter 


	00000001
	00000002
	00000003
	00000004
	00000006
	00000008
	00000009
	00000010
	00000012
	00000013
	00000014
	00000015
	00000017
	00000018



