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Any stﬁm trap that successfully captures and holds migrant fish is a
useful tool in fishery research and management, Shetter (1938),:160.1"b1ne and
Shetter (1945), Wolf (1951), and Reid (1953) have enumerated thé“;valm of fish
traps in studying diverse fishery probleis. A new type of two-way fish trap
has been develcped at the Hunt éreek Fisheries Experiment aution. Its pri-
mary function is to temporarily confine migrating brook trout to enable the
staff to accurately follow the annual movements of these fish in the stream,

Terminal concrete weirs are located on Hunt Creek (Pig. 1) at the lower
ends of sections Z and D, approximately 1.99 miles apart. The lower bulkhead,
at section % (Fig. 2), is the one we are comcerned vith in this psper. At the
section Z bulkhead, Hunt Creek is 37.5 feet wide and has an average depth of
1.2 feet. The bulkhead retains a normal head of 2,5 feet of water., The
bottom type below the bulkhead is gravel end sand; and that ebove 1s mostly
sand, which, for the most part, has been carried in and deposited by the
deceleration of the water as it nears the bulkhead. According to measurements

made by the U.5.G.S. (data for the period from April, 1949 to April, 1950),
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FIGURE 1.--Map of Hunt Creek experimental area.

bulkhead is at the north end of section Z.
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the annual average discharge through the Z bulkheed is about 23.2 c.f.s.,
vith a range from 15 c.f.s. t0 55 c.f.8. A flov in excess of 80 c.f.s.
through the Z bulkhead will cause the treps to overflow and allow fish to
escape, even though all screens are kept clean.

The present operation setup at the Z bulkhead (Fig. 2) consists of s
self-cleaning rotary screen at either side, fowr Wolf traps to capture fish
moving downstream, and, directly in the center, the newly devised mp for
taking fish moving either up- or dovnstream. Further information and con-
struction plans for any of the sbove devices may be obtained by writing to
. the Michigan Department of Conservation, Institute for Fisheries Research,
University Museums Annex, Ann Arbor, Michigan.

The self-cleaning rotary screen is expensive to maintain. The Wolf trap
has the important limitation of handling only a small water flow, so that
flood water over-tops the trap, with a loss of fish. Also, both the rotary
screen (when not operating) and the Wolf trap retard the current sufficiently
to allow an undesirable deposition of sand, silt, vegetation, and detritus
Just sbove the bulkhead, Prior tc the development of the nev two-way trap,
upstream-migrating fish were caught in a V-shaped up-trap vhich type 1s still
used at the section D bulkhead (Pigs. 3 snd k), but vhich is believed to re-
tard the free migration of fish, The nevw two-way trap wvas devised to over-
come the limitation of the rotary screen, the Wolf trap, and the V-shaped
up-trap, i.e., to pass more water downstream without overtopping, to refsin
all migrating fish, to allovw less-restricted migration of fish, and to avoid
the deposition of sand, detritus, ete.

The evolution of the two-way trap began with attempts to improve on the
V-shaped up-trap. Mr. Proshek reasoned that a screen laid horizontally in

the bulkhead would handle much more water than would a vertical screen because






the horigontel screen vwould present a larger surface ares for water passage.
In August of 1950, he built into the dbulkhead a horigontal screen as seen in
Pig. 5, B. At that time neither an upstream stop-screen nor a holding box
for migrant fish was included. This setup was a big improvement over s ver-
tical screen. It d4id pass much more water., It had one serious fault: the
horizontal screen became plugged with dirt and debris too much to be depend-
able., One dsy, vhen Mr. Proshek closed the structure for cleaning, he observed
the effect when the iInlet flovw was restricted--the water rushed rapidly over
the screen, picked up the dirt and debrie and carried it away. With that,
the basic design for the new trap was established. This horizontal screen with
its rushing, turbulent water had one serious fault--it killed fish,

To overcome the fish-killing charscter of the trap, a "calm"box was
installed in the horizontal screen. This rectangular box, about ocne foot
deep and fourteen inches on the sides, was built directly into the horizontal
screen to provide a resting place for fish that entered the trap, and as a
place for dirt and debris to settle., With this improvement, the trap
functioned well, but still a few fish were being killed because the debris
filled the calm box and prevented the fish from entering the protected water,
A larger calm box was needed. This fault was rem#died by constructing a
chute at the dowvnstream end of the horizontal screen to direct the water,
fish, eand debris into a large holding box on the downstream side of the bulk-
head. In Fig, 2, this is the box to the left occupying the center slot of
the bulkheed, and in Pig. 5 it is in the right foreground. This holding box
is essentially two boxes, a wire screen box contained within a wooden box,
being held apart by wooden braces,

Although no detailed study has been mede of the physical principles which

contribute to the success of the nev two-way trap, casual observations lead






PIGURE 5.--Draving of the nev t¥o-vay fish trsp,
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us to believe that the down-trap fumctions in the following menner: Water
enters the trap inlet (Fig. 5, A) with considerable velocity due to the
weight and velocity of the water above the inlet. This produces s horizontal
force across the screen vhich tumbles dsbris and fish to the rear of the trap.
Although the bulk of the vater passing through the inlet drops through the
horizontal screen and passes through the outlet (Fig. 5, €) and into the up-
trap, a small volume of water carries the fish and dedbris acrose the horizontal
~ screen, into the chute (Fig. 5, B), and into the down-trap holding box, vhere
the water passes through the screen (Fig. 5, F¥) and out of the wooden box
over the spillvay (Fig. 5, G). The fish and debris sre retained in the box.
Once the fish have entered the down-trap they cannot leave, as they are
unable to swim through the rushing water passing over the horizontal screen,
This trap, when set up correctly, does not kill fish, Our observations lead
us to believe that the fish enter this trap voluntarily and are not "sucked" in,
There is a slight vertical oscillation of the horizontal screen produced
by & constant fluctustion in the outlet flow. When the space under the hori-
gontal screen (Fig. 6) completely fills with water, the shearing force of the
horizontal movement of water over the face of the screen produces a slight
vertical lift on the water under the screen (Bernoulli's effect). This ver-
tical 1lift quickly ceases vhen & slight drop cccurs in the water level below
the screen, and water again drops through the screen to fill the void. The
cycls of up and down movemente of the screen and the water plus the horizontal
movement of the water over the screen combine to keep the screen free of
debris. The volume of water entering the trap must equal the volume of water
leaving the trap to maintain the above condition. The flov is regulated by

sdjusting the stop-screen,
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The new down-trap has had little effect on the number of fish moving
downstream (Fig. 7). Nor has there been eny detectable change in the size
composition of the fish moving downstream. The fluctuation in the number of
fish moving downstream is belleved to be caused by factors other than the
down-trap, such as success of spawning and climatic variations. The new
down-trap did help to stabilize the volume of water passing through the 2
bulkhead and it 414 help to keep the stream ares above the trap from filling
in with sand and debris. Once installed, this trap has required little
maintenance. After the down-trap was made to function satisfactorily, our
attention was focused on Jdevising an upstream trap to work in conjunction
with the down-trap.

One of the reasons the V-shaped up~trap failed to function at the Z
bulkhead was the lack of s concentrated volume of water flowing through the
trap. Most of the water was passing through the Wolf treps and not through
the up-trap; thus, the upstream-moving fish were stirscted to the impassable
Wolf traps. When the nev down-trap was constructed, the outlet (Fig. 5, C)
for the water passing through the horizontal screen was restricted to a 25"
x 16" cpening. The water passing through this opening was noted to attract
fish. Fish were seen swimming up the outlet. They did not swim through
the water, but on the surface with the lower part of their bodies submerged,
or they simply leaped. This observation gave rise to the possibility of
devising a trap vhich would held these fish.

Consequently, in August of 1952, a shallow U-shaped trough (not shown)
of one-half-inch mesh gulvanized metal screen was partially submerged at the
upper part of the down-trap outlet, and the trough inclined at such an angle
that any fish swimming or jumping the outlet would fall into the inclined

trough and slide down into a wooden holding box. The trap did capture fish



FIGURR T.--The spring snd fall movement of brook trout through
. the section Z bulkhesd.
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but not much better than the V-shaped trap. It was recorded, however, that
the Jump trap took a larger percentage of legal fish (larger than T inches)
than 414 the V-shaped trap (Fig. 7, 1952, up).

In an attempt to improve upon the crude jump trap, the present Jump
trap as seen in Figs. 5 and 2 (the box to the right in the center slot) wvas
built and installed Aduring August of 1953. The nev up-trap is basically a
lov falls (Figs. 5, 8, and 9)., The only difference being that the fish,
after swimming or Jumping up the fells, land on a series of inclined wooden
boards that dii-ect_tha fish into an escape-proof holding box (Pig. 5, H).
The water that passes through the up-trap 1s supplied from that which passes
down through the horisontal screen in the bulkhead.

The nev up-trap has been significantly more efficient (than previous
tﬁps) in alloving the upstream movement of fish. Fig. 7 shows the increase
in upstream movement that occurred in the autumn of 1953 when this trap was
first 1nstall§d, and a repetition of the increase again in the spring of 19%5k.
The nev up-trap has taken brook and rainbow trout ranging from 3.% to 12.6
inches, white suckers from 3.1 to 14.1 inches, and common shiners, creek
chubs, and blecknose dace from 3.5 to 4.8 inchea--the normal sige range of
fish in the experimental area, No rough fish or forage fiesh were ever taken
in the V-shaped up-trap.

There are several possible refinements that can be made on the nev tvo-
way trap.’ For one s .the up-trap and the down-trap holding boxes could be
combined into one box to save lumber and labor. Another, the outflow from
the downstream holding box could be made to pass through the up-trap to further
inecrease the volume of fish-attrecting water passing through the trap. Also,
the level of the horirontal screen above the base of the bulkhead could be .

varied to detsrmine the level at which the most water would be passed without
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deterring the movement of fish., Also, a better horizontal screen-to-bulk-
head sealing device could be made that would eliminate the necessity of
'clesning the inclined screen (Fig. 5, D) on the wp-trap.

The dinensions for the newv twotway fish trap given herein are those
vhich were used at the section Z bulkhead, The dimensions will necessarily
have to be altered if the trap 1is installed in e weir which di{ffers in con-
struction or water discharge. The slot between the concrete piers at the
bulkhead (Fig. 5) is 4 feet wide, 8 feet long, and I feet deep. The hori-
zontal screen is 6 feet 10 inches long and 4 feet wide, and is supported 1k
inches off the bottom by a frame of 2" x 4" boards., The downstream holding
box is 4 feet long, 3 feet deep, and 2 feet wide. The upstream trap is 5
feet long, 3 feet deep, and 2 feet wide. The tops of the upstream ‘trap and
the downstream holding box are on the same level; they are 1 foot above the
level of the horigontsl screen., The lumber used in duilding the trap con-
sisted of 2" x 4" and 1" x 6" £ir lusber., The screens were comstructed of

galvaniged hardvare cloth having six opemings to the inch.
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